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General Considerations

All commercially available chemicals were used directly upon purchase from
suppliers. Anhydrous solvents were used for all non-aqueous reactions and deionized
water was used for aqueous reactions. Analytical thin layer chromatography (TLC)
was performed using Merck 60 F254 precoated silica gel plate (0.2 mm thickness).
Subsequent to elution, plates were visualized using UV radiation (254 nm) on
Spectroline Model ENF-24061/F 254 nm. Flash chromatography was performed
using Merck silica gel 60 with AR grade solvents. Columns were packed as a silica
gel suspension in hexane prior to elution by the appropriate solvent system
(hexane:ethyl acetate). Nuclear magnetic resonance (NMR) spectra were recorded on
a Bruker Avance DPX 400 spectrophotometer (chloroform-d, methanol-d or acetone-
ds as solvent). Chemical shifts for 'H NMR and *C NMR spectra are reported as 0 in
units of parts per million (ppm) downfield from SiMe4 and relative to the residual
signals of the appropriate solvents. Multiplicities are reported based on apparent
multiplicities and given as: s (singlet); d (doublet); t (triplet); q (quartet); dd (doublets
of doublet); ddd (doublets of doublets of doublet); dddd (doublets of doublets of
doublets of doublet); dt (doublets of triplet); brs (broad); or m (multiplets). Coupling
constants (J values) are reported in unit of Hertz (Hz). Numbers of protons are
reported based on the appropriate integration of the signals. Mass spectroscopy was

performed using Agilent 1100 series LC/MSD.
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Experimental Procedures for Synthesis of 2j and 2k

o) N o)
J_ o+ oacHo — e
CF3 DCM Ar CF3

2j and 2k were synthesized according to modified literature procedure:' To a 25-mL
RBF equipped with a magnetic stir bar and tightly sealed with a rubber septum, 1,1,1-
trifluoropropan-2-one (40 mmol, 4.0 equiv.) in DCM (10 mL) was cooled to 0 °C.
With continuous stirring, pyrrolidine (10 mmol, 1.0 equiv.) was then added dropwise
followed by the appropriate aldehydes (10 mmol, 1.0 equiv.) After 2 h of stirring at 0
°C, the reaction mixture was then allowed to warm up to room temperature at which
stirring was continued for another 24 h. The reaction was then quenched with
saturated NH4Cl solution. The organic layer was then separated, washed with water,
dried over Na,SO4 and concentrated under reduced pressure. The residual was then
purified by flash chromatography (hexane:ethyl acetate = 100:0, 98:2). The
analytically pure enone products as 2j and 2k were then obtained after further
purification by recrystallization from hexane at 0 °C. 2j and 2k are known compounds
whose identities were determine by comparisons of the respective 'H NMR spectra

with reported literature.'
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General Experimental Procedure for In-catalyzed Benzylic C-H Addition

To an 8-mL reaction vial equipped with a magnetic stir bar, InCls (5.5 mg, 5.0 mol%),
2-methylazaarenes (0.75 mmol, 1.5 equiv.), TFMK (0.5 mmol, 1.0 equiv.) and ‘BuOH
(0.5 mL) were sequentially added. The vial was then capped and placed into a pre-
heated oil bath at 60 °C with vigorous stirring. After 24 h, the reaction mixture was
then allowed to cool to room temperature and passed through a short pad of celite
with dichloromethane washing. The crude reaction mixture was then dried over
Na,SO4 and concentrated under reduced pressure. Purification by silica gel
chromatography (hexane:ethyl acetate = 100:0, 95:5) then gave the intended addition

product.

Characterization Data for Benzylic C-H Addition Products

1,1,1-trifluoro-2-phenyl-3-(quinolin-2-yl)propan-2-ol (3aa).* White solid (99 %, 158.5
mg); "H NMR (400 MHz, CDCl5): 6 3.67 (d, J = 15.2 Hz, 1H), 3.78 (d, J = 15.2 Hz,
1H), 7.20 — 7.24 (m, 2H), 7.27 — 7.30 (m, 2H), 7.46 — 7.50 (m, 1H), 7.65 — 7.73 (m,
4H), 7.95 (d, J = 8.4 Hz, 1H), 8.04 (d, J = 8.4 Hz, 1H), 8.50 (s, 1H); °C NMR (100
MHz, CD;OD): 6 42.3, 78.7 (q, J = 30.0 Hz), 122.8 (overlapping q signal), 124.2,
125.6 (overlapping q signal), 127.8, 128.2, 128.4, 129.0, 129.1, 129.2, 129.4, 131.2,
138.3, 139.2, 147.8, 159.1; HRMS (ESI) Calcd for CigH;sF;NO [M+H]: 318.1105

found: 318.1107.
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2-(4-bromophenyl)-1,1,1-trifluoro-3-(quinolin-2-yl)propan-2-ol (3ab). Off-white solid
(99%, 198.0 mg); 'H NMR (400 MHz, (CD5),CO): § 3.82 (d, J = 15.6 Hz, 1H), 3.96 (d,
J=15.2 Hz, 1H), 7.46 — 7.50 (m, 2H), 7.54 — 7.58 (m, 2H), 7.70 — 7.78 (m, 3H), 7.89
(d, J=8.0 Hz, 1H), 7.99 (d, J= 8.4 Hz, 1H), 8.29 (d, J = 8.4 Hz, 1H), 8.36 (s, 1H); "°C
NMR (100 MHz, (CD3),CO): 6 40.2, 78.2 (q, J = 28.2 Hz), 123.0, 123.9, 126.2 (q, J =
283.2 Hz), 127.7, 128.0, 128.88, 128.93, 130.2, 131.2, 132.0, 138.7, 139.0, 147.1,

159.1; HRMS (ESI) Calcd for CsH4BrFsNO [M+H]: 396.0211 found: 396.0208.

") FsC OH
N” S
e

2-(4-chlorophenyl)-1,1,1-trifluoro-3-(quinolin-2-yl)propan-2-ol (3ac). White solid

(99%, 179.4 mg); 'H NMR (400 MHz, (CD3),CO): § 3.82 (d, J= 15.2 Hz, 1H), 3.96
(d, J=15.2 Hz, 1H), 7.33 (d, J= 8.8 Hz, 2H), 7.53 — 7.57 (m, 2H), 7.73 — 7.79 (m,
3H), 7.88 (d, J= 8.0 Hz, 1H), 7.98 (d, J= 8.4 Hz, 1H), 8.28 (d, J= 8.4 Hz, 1H),
8.37 (s, 1H); °*C NMR (100 MHz, (CD;),CO): & 40.3, 78.1 (q, J = 28.1 Hz), 122.0
(overlapping q signal), 123.9, 124.8 (overlapping q signal), 127.7, 128.0, 128.87,
128.92, 129.0, 129.9, 130.5 (overlapping q signal), 131.2, 134.8, 138.5, 138.7, 147.1,

159.1; HRMS (ESI) Calcd for CsH4CIFsNO [M+H]: 352.0716 found: 352.0716.

SI5



1,1,1-trifluoro-2-(4-fluorophenyl)-3-(quinolin-2-yl)propan-2-ol (3ad). White solid
(98%, 164.1 mg); "H NMR (400 MHz, (CD;),CO): 6 3.82 (d, J= 15.2 Hz, 1H), 3.96
(d, J=15.2 Hz, 1H), 7.03 — 7.09 (m, 2H), 7.54 — 7.58 (m, 2H), 7.74 — 7.82 (m, 3H),
7.89 (d, J= 8.0 Hz, 1H), 7.99 (d, J = 8.4 Hz, 1H), 8.29 (d, /= 8.4 Hz, 1H), 8.34 (s,
1H); *C NMR (100 MHz, (CD3),CO):  40.4, 78.1 (q, J = 28.1 Hz), 115.6 (d, J =
21.5 Hz), 124.0, 126.4 (q, J = 283.1 Hz), 127.6, 128.0, 128.9, 129.0, 130.2 (d, J = 8.3
Hz), 131.2, 135.7 (d, J=3.1 Hz), 138.7, 147.2, 159.3, 163.5 (d, J = 244.0 Hz); HRMS

(ESI) Calcd for CigH4F4sNO [M+H]: 336.1011 found: 336.1013.

S| FsC OH
2
N S
2 CF,

1,1,1-trifluoro-3-(quinolin-2-yl)-2-(4-(trifluoromethyl)phenyl)propan-2-ol (3ae). Off-

white solid (98%, 188.9 mg); '"H NMR (400 MHz, CDCl;): & 3.67 (d, J = 15.2 Hz,
1H), 3.82 (d, /= 15.6 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 7.51 — 7.70 (m, 3H), 7.71 —
7.74 (m, 1H), 7.77 (d, J= 8.0 Hz, 1H), 7.83 (d, J= 8.0 Hz, 2H), 7.96 (d, J= 8.4 Hz,
1H), 8.10 (d, J = 8.4 Hz, 1H), 8.73 (s, brs, 1H); °C NMR (100 MHz, (CD3),CO): §
40.2, 78.4 (q, J = 28.1 Hz), 123.9, 125.2 (q, J = 269.7 Hz), 125.9 (q, J = 3.7 Hz),
126.2 (q, J = 283.3 Hz), 127.7, 128.0, 128.9, 130.3 (overlapping q signal), 130.6
(overlapping q signal), 131.0 (overlapping q signal), 131.3, 138.8, 144.2, 147.1,
147.2, 158.9, 159.0; HRMS (ESI) Calcd for C;oH4FsNO [M+H]: 386.0979 found:

386.0981.
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1,1,1-trifluoro-3-(quinolin-2-yl)-2-(thiophen-2-yl)propan-2-ol  (3ah).* White solid
(90%, 146.0 mg); "H NMR (400 MHz, (CD;),CO):  3.78 (d, J= 15.2 Hz, 1H), 3.89
(d, J=15.2 Hz, 1H), 6.92 (dd, J;= 4.8 Hz, J,= 4.0 Hz, 1H), 7.26 (d,J=3.6 Hz, 1H),
7.31 (d, J=4.8 Hz, 1H), 7.53 (d, J= 8.4 Hz, 1H), 7.58 (t, J= 7.6 Hz, 1H), 7.75 —
7.79 (m, 1H), 7.90 (d, J= 8.4 Hz, 1H), 8.02 (d, /= 8.4 Hz, 1H), 8.30 (d, /= 8.4 Hz,
1H), 8.84 (s, 1H); >C NMR (100 MHz, (CD;),CO): & 41.2, 77.8 (q, J = 29.5 Hz),
124.0, 125.8 (q, J = 282.7 Hz), 126.7, 127.2, 127.7, 127.9, 128.0, 128.90, 128.93,
131.3, 138.7, 144.4, 147.1, 159.2; HRMS (ESI) Calcd for C;cHi3sFsNOS [M+H]:

324.0670, found: 324.0673.

4,4, 4-trifluoro-1-(furan-2-yl)-3-hydroxy-3-(quinolin-2-ylmethyl)butan-1-one ~ (3ai).
Yellow solid (36%, 63.1 mg, 65%, 113.6 mg); 'H NMR (400 MHz, (CD;),CO): §
3.25 (d, J=14.8 Hz, 1H), 3.39 (d, J= 15.2 Hz, 1H), 3.51 (d, J=15.2 Hz, 1H), 3.76
(d, J=15.2 Hz, 1H), 6.68 (dd, J; = 3.6 Hz, J,=2.0 Hz, 1H), 7.39 (d, J = 3.6 Hz, 1H),
7.55 - 7.61 (m, 2H), 7.72 — 7.77 (m, 2H), 7.83 (d, J= 1.2 Hz, 1H), 7.90 (d, /= 8.4
Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 8.35 (d, J = 8.4 Hz, 1H); *C NMR (100 MHz,
(CD3),CO): & 39.7, 41.5, 76.9 (q, J = 27.6 Hz), 113.5, 119.8, 124.2, 127.1 (q, J =
284.8 Hz), 127.5, 128.0, 128.8, 129.2, 130.9, 138.3, 147.4, 148.6, 154.1, 159.4, 186.0;

HRMS (ESI) Calcd for CisH;sF3NO; [M+H]: 350.1004 found: 350.1005.
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(E)-1,1,1-trifluoro-2-(quinolin-2-ylmethyl)-4-(p-tolyl)but-3-en-2-0l (3aj). Off-white
solid (85%, 151.2 mg); '"H NMR (400 MHz, (CD3),CO): & 2.25 (s, 3H), 3.50 — 3.59
(m, 2H), 6.39 (d, J = 16.0 Hz, 1H), 6.84 (d, J = 16.0 Hz, 1H), 7.07 (d, J = 8.0 Hz,
2H), 7.24 (d, J = 8.0 Hz, 2H), 7.56 — 7.60 (m, 3H), 7.76 — 7.80 (m, 1H), 7.92 (d, J =
8.4 Hz, 1H), 8.05 (d, J= 8.4 Hz, 1H), 8.32 (d, J= 8.4 Hz, 1H); °*C NMR (100 MHz,
(CDs),CO): 6 21.2, 41.1, 77.3 (q, J = 27.9 Hz), 122.4 (overlapping q signal), 124.0,
125.2 (overlapping q signal), 126.0, 127.5, 127.6, 128.1, 128.9, 129.2, 130.1, 130.9
(overlapping q signal), 131.1, 134.0, 134.3, 138.4, 138.7, 147.5, 159.1; HRMS (ESI)

Calcd for Cy1Hi9F3NO [M+H]: 358.1418 found: 358.1418.

"N FsC OH
N NS

\

(E)-1,1,1-trifluoro-2-(quinolin-2-ylmethyl)-4-(thiophen-2-yl)but-3-en-2-o0l (3ak). Oft-
white solid (85%, 148.8 mg); 'H NMR (400 MHz, (CD;),CO): & 3.50 — 3.59 (m, 2H),
6.23 (d, J=15.6 Hz, 1H), 6.91 — 6.93 (m, 1H), 7.00 — 7.06 (m, 2H), 7.29 (d, J= 4.8
Hz, 1H), 7.57 — 7.60 (m, 2H), 7.70 (s, brs, 1H), 7.76 — 7.80 (m, 1H), 7.80 — 7.94 (m,
1H), 8.05 (d, J = 8.4 Hz, 1H), 8.33 (d, J = 8.4 Hz, 1H); °C NMR (100 MHz,
(CDs),CO): 6 40.8, 77.1 (q, J = 28.1 Hz), 123.9, 126.19, 126.22, 126.5 (q, J = 283.6
Hz), 127.53, 127.55, 128.0, 128.1, 128.5, 128.9, 129.2, 131.1, 138.5, 141.8, 1474,

158.9; HRMS (ESI) Calcd for CsH7F3NOS [M+H]: 350.0826 found: 350.0826.
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2-benzyl-1,1,1-trifluoro-3-(quinolin-2-yl)propan-2-ol (3al).* Light yellow solid (73%,

120.4 mg); 'H NMR (400 MHz, (CD;),CO): & 3.00 (d, J= 14.0 Hz, 1H), 3.11 (d, J =
15.6 Hz, 1H), 3.22 (d, J = 13.6 Hz, 1H), 3.34 (d, J= 15.6 Hz, 1H), 7.18 — 7.22 (m,
1H), 7.25 — 7.29 (m, 2H), 7.41 — 7.44 (m, 3H), 7.57 (t, J= 7.6 Hz, 1H), 7.73 — 7.77
(m, 1H), 7.91 — 7.98 (m, 3H), 8.28 (d, J = 8.4 Hz, 1H); °C NMR (100 MHz,
(CD3),CO): & 38.7, 41.5, 77.5 (q, J = 25.9 Hz), 123.7, 127.4, 127.7, 127.8 (q, J =
286.1 Hz), 127.9, 128.81, 128.84, 128.9, 131.0, 132.2, 136.3, 138.5, 147.0, 160.1;

HRMS (ESI) Calcd for C19H;7F3NO [M+H]: 332.1262 found: 332.1262.

‘ "N F;C OH
~
N

1,1,1-trifluoro-2-(quinolin-2-ylmethyl)butan-2-ol (3am).* White solid (46%, 61.6

mg); 'H NMR (400 MHz, (CD3),CO): 8 1.04 (t,J= 7.6 Hz, 3H), 1.74 — 1.83 (m, 2H),
3.29 - 3.38 (m, 2H), 7.35 (s, 1H), 7.54 (d, J=8.4 Hz, 1H), 7.61 (t,J=7.6 Hz, 1H),
7.77 — 7.81 (m, 1H), 8.00 (dd, J;= 21.4 Hz, J,= 8.2 Hz, 2H), 8.36 (d, J= 8.4 Hz,
1H); *C NMR (100 MHz, (CD;),CO): & 7.8, 28.9, 39.2, 76.9 (q, J = 25.8 Hz), 123.9,
127.5, 128.03 (q, J = 292.0 Hz), 128.01, 128.9, 129.5, 131.1, 138.4, 147.5, 160.1;

HRMS (ESI) Calcd for C4H;5sF;NO [M+H]: 270.1105 found: 270.1106.

"N FsC OH

N

1,1,1-trifluoro-3-methyl-2-(quinolin-2-ylmethyl)butan-2-ol (3an). Light yellow solid
(34%, 47.5 mg); 'H NMR (400 MHz, (CD3),CO): § 1.09 — 1.12 (m, 6H), 2.11 —2.15

(m, 1H), 3.33 (s, 2H), 7.56 (d, J = 8.4 Hz, 1H), 7.59 — 7.63 (m, 1H), 7.73 (s, 1H), 7.78
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—7.82 (m, 1H), 7.98 (d, J= 8.0 Hz, 1H), 8.03 (d, J= 8.8 Hz, 1H), 8.38 (d, /= 8.4 Hz,
1H); *C NMR (100 MHz, (CD3),CO): & 17.4, 17.9, 34.6, 36.3, 79.1 (q, J = 24.9 Hz),
123.9, 127.5, 128.0, 128.3 (q, J = 287.4 Hz), 128.9, 129.1, 131.2, 138.6, 147.3, 160.5;

HRMS (ESI) Calcd for CsH;¢F3NO [M+H]: 284.1262 found: 284.1259.

Co=es |
N7 o

Ethyl 4,4,4-trifluoro-3-hydroxy-3-(quinolin-2-ylmethyl)butanoate (3a0).* Colourless

oil (56%, 91.8 mg); 'H NMR (400 MHz, (CD3),CO): & 1.20 (t, J = 7.2 Hz, 3H), 2.80
(s, 2H), 3.47 (d, J= 15.2 Hz, 1H), 3.79 (d, J = 15.2 Hz, 1H), 4.07 (q, J = 7.2 Hz, 2H),
7.56 (d, J= 8.4 Hz, 1H), 7.59 — 7.63 (m, 1H), 7.77 — 7.81 (m, 2H), 7.97 (d, /= 8.4
Hz, 1H), 8.02 (d, J = 8.4 Hz, 1H), 8.37 (d, J = 8.4 Hz, 1H); *C NMR (100 MHz,
(CD3),CO): 8 14.4,39.1, 39.8, 61.4, 76.0 (q, J = 27.8 Hz), 124.2, 127.0 (q, J = 284.8
Hz), 127.6, 128.1, 128.9, 129.2, 131.0, 138.4, 147.4, 159.4, 170.0; HRMS (ESI)

Calcd for Ci6H6F3NOs [M+H]: 328.1160 found: 328.2306

") FsC OH
N O~
0

Ethyl 3,3,3-trifluoro-2-hydroxy-2-(quinolin-2-ylmethyl)propanoate (3ap).* White

solid (88%, 137.9 mg); "H NMR (400 MHz, (CD3),CO): & 1.18 (t, J= 7.2 Hz, 3H),
3.54 (d,J=15.2 Hz, 1H), 3.81 (d, /= 14.8 Hz, 1H), 4.27 (q, /= 7.1 Hz, 2H), 6.38 (s,
brs, 1H), 7.51 (d, /= 8.4 Hz, 1H), 7.58 (t, /= 7.4 Hz, 1H), 7.73 — 7.78 (m, 1H), 7.95
(t, J=8.2 Hz, 2H), 8.30 (d, J = 8.8 Hz, 1H); *C NMR (100 MHz, (CD3),CO):  14.3,
40.2, 63.2,78.8 (q, J=28.3 Hz), 125.1 (q, J=283.8 Hz), 123.7, 127.4, 128.1, 128.8,
129.4, 130.7, 137.8, 147.9, 157.3, 169.3; HRMS (ESI) Calcd for C,sH4F3NO3

[M+H]: 314.1004 found: 314.1440
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3-(6-bromoquinolin-2-yl)-1,1,1-trifluoro-2-phenylpropan-2-ol (3ba). White solid (92%,
182.0 mg); '"H NMR (400 MHz, CDCl3): 8 3.70 (d, J= 15.2 Hz, 1H), 3.79 (d, J= 14.8
Hz, 1H), 7.24 — 7.28 (m, 2H), 7.31 — 7.35 (m, 2H), 7.69 (d, J = 7.6 Hz, 2H), 7.76 (dd, J;
=9.0 Hz, J,=2.2 Hz, 1H), 7.84 (d, /J=9.2 Hz, 1H), 7.91 (d, J=2.0 Hz, 1H), 7.97 (d, J
= 8.4 Hz, 1H), 8.13 (s, 1H); C NMR (100 MHz, (CD3),CO): 8 40.8, 78.2 (q, J = 29.7
Hz), 120.7, 124.9, 127.9, 128.5 (q, J = 283.3 Hz), 128.9, 129.0, 129.1, 130.8, 131.0,
134.2, 137.6, 139.3, 145.7, 160.0, HRMS (ESI) Calcd for CigH4BrF;NO [M+H]:

396.0211 found: 396.0218.

3-(6-chloroquinolin-2-yl)-1,1,1-trifluoro-2-phenylpropan-2-ol (3ca). White solid (91%,
159.8 mg); '"H NMR (400 MHz, CDCl3): 8 3.70 (d, J= 15.2 Hz, 1H), 3.81 (d, J=15.2
Hz, 1H), 7.25 — 7.28 (m, 2H), 7.31 — 7.35 (m, 2H), 7.62 (dd, J; = 9.0 Hz, J, = 2.2 Hz,
1H), 7.70 — 7.72 (m, 3H), 7.90 (d, J= 9.2 Hz, 1H), 7.97 (d, J = 8.4 Hz, 1H), 8.16 (s,
1H); °C NMR (100 MHz, (CD3),CO): & 40.7, 78.3 (q, J = 28.0), 125.0, 126.4 (q, J =
283.3 Hz), 127.4, 127.9, 128.5, 128.9, 129.1, 130.9, 131.6, 132.6, 137.7, 139.3, 145.6,

159.9; HRMS (ESI) Calcd for C;sH4CIF;NO [M+H]: 352.0716 found: 352.0717.
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3-(7-chloroquinolin-2-yl)-1,1,1-trifluoro-2-phenylpropan-2-ol  (3da). White solid
(92%, 162.3 mg); "H NMR (400 MHz, (CDs),CO): & 3.82 (d, J= 15.2 Hz, 1H), 3.98
(d, J=15.2 Hz, 1H), 7.20 — 7.24 (m, 1H), 7.28 — 7.32 (m, 2H), 7.51 (dd, J; = 8.8 Hz,
J>=2.0 Hz, 1H), 7.55 (d, /= 8.4 Hz, 1H), 7.76 (d, /= 7.6 Hz, 2H), 7.84 — 7.88 (m,
2H), 8.03 (d, J = 1.6 Hz, 1H), 8.25 (d, J = 8.4 Hz, 1H); *C NMR (100 MHz,
(CDs),CO): & 40.8, 78.3 (q, J = 27.9 Hz), 122.2 (overlapping q signal), 124.4, 125.0
(overlapping q signal), 126.4, 127.9, 128.0, 128.2, 128.9, 129.1, 130.6, 130.7
(overlapping q signal), 136.4, 138.4, 139.3, 147.5, 160.7, HRMS (ESI) Calcd for

Ci3H14CIF3;NO [M+H]: 352.0716 found: 352.0715.

3-(4-chloroquinolin-2-yl)-1,1,1-trifluoro-2-phenylpropan-2-ol  (3ea). White solid
(98%, 173.1 mg); '"H NMR (400 MHz, CDCls): & 3.63 (d, J= 15.2 Hz, 1H), 3.75 (d, J
=15.2 Hz, 1H), 7.22 — 7.26 (m, 1H), 7.29 — 7.34 (m, 3H), 7.55 — 7.59 (m, 1H), 7.67 —
7.74 (m, 3H), 7.95 (d, J = 8.4 Hz, 1H), 8.12 (d, J = 8.4 Hz, 1H), 8.15 (s, 1H); °C
NMR (100 MHz, (CDs),CO): 8 40.7, 78.3 (q, J = 28.0 Hz), 124.0, 124.6, 125.7, 126.4
(q, J = 283.2 Hz), 128.0, 128.8, 129.0, 129.2, 129.6, 132.2, 139.1, 143.9, 148.1,

159.4; HRMS (ESI) Calcd for CsH4CIFsNO [M+H]: 352.0716 found: 352.0716.
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1,1,1-trifluoro-3-(6-fluoroquinolin-2-yl)-2-phenylpropan-2-ol  (3fa). White solid

(75%, 126.2 mg); "H NMR (400 MHz, CDCls): & 3.66 (d, J=15.2 Hz, 1H), 3.77 (d, J
=15.2 Hz, 1H), 7.21 — 7.25 (m, 2H), 7.28 — 7.36 (m, 3H), 7.45 (td, J; = 8.6 Hz, J, =
2.7 Hz, 1H), 7.67 (d, J= 7.6 Hz, 2H), 7.95 (dd, J; = 9.2 Hz, J, = 5.2 Hz, 1H), 7.99 (d,
J= 8.4 Hz, 1H), 8.18 (s, 1H); >C NMR (100 MHz, (CD;),CO): & 40.6, 78.3 (q, J =
27.6 Hz), 111.8 (d, J=22.0 Hz), 121.1 (d, J= 25.9 Hz), 122.2 (overlapping q signal),
124.9, 125.1 (overlapping q signal), 128.0, 128.6 (d, J= 10.2 Hz), 128.9 (d, J= 1.1
Hz), 129.1, 130.7 (overlapping q signal), 131.8 (d, J=9.2 Hz), 138.0 (d, /= 4.0 Hz),
139.4, 144.4, 158.9, 161.2 (d, J = 244.9 Hz); HRMS (ESI) Calcd for C;sH4FsNO

[M+H]: 336.1011 found: 336.1011.

| ] ) FsC OH
FNF W

1,1,1-trifluoro-3-(7-fluoroquinolin-2-yl)-2-phenylpropan-2-ol  (3ga). White solid

(94%, 157.7 mg); "H NMR (400 MHz, (CD;),CO): 6 3.82 (d, J= 15.2 Hz, 1H), 3.96
(d, J=15.2 Hz, 1H), 7.20 — 7.24 (m, 1H), 7.28 — 7.32 (m, 2H), 7.39 (td, J; = 8.8 Hz,
J>=2.8 Hz, 1H), 7.51 (d, J= 8.4 Hz, 1H), 7.69 (dd, J; = 10.4 Hz, J, = 2.4 Hz, 1H),
7.77 (d, J = 8.0 Hz, 2H), 7.91 — 7.98 (m, 2H), 8.26 (d, J = 10.8 Hz, 1H); °C NMR
(100 MHz, (CD3),CO): 6 40.8, 78.3 (q, J=27.6 Hz), 112.5 (d, J=20.8 Hz), 117.8 (d,
J = 253 Hz), 122.2 (overlapping q signal), 123.5 (d, J = 2.2 Hz), 125.1, 127.8

(overlapping q signal), 128.0, 128.9, 129.1, 130.7 (overlapping q signal), 131.4 (d, J =
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10.2 Hz), 138.5, 139.4, 148.1 (d, J= 12.8 Hz), 160.7, 164.3 (d, J = 247.5 Hz); HRMS

(ESI) Calcd for CigH4F4sNO [M+H]: 336.1011 found: 336.1013.

1,1,1-trifluoro-3-(6-methylquinolin-2-yl)-2-phenylpropan-2-ol (3ha). White solid
(95%, 157.0 mg); '"H NMR (400 MHz, CDCls): & 2.47 (s, 3H), 3.63 (d, J = 15.2 Hz,
1H), 3.75 (d, J = 14.8 Hz, 1H), 7.16 (d, J = 8.4 Hz, 1H), 7.19 — 7.24 (m, 1H), 7.28 —
7.30 (m, 2H), 7.47 — 7.51 (m, 2H), 7.67 (d, J = 7.6 Hz, 2H), 7.83 (d, J = 8.4 Hz, 1H),
7.93 (d, J = 8.4 Hz, 1H), 8.55 (s, 1H); °C NMR (100 MHz, (CD3),CO): 8 21.5, 40.4,
78.3 (q, J = 27.9 Hz), 122.3 (overlapping q signal), 124.0, 125.1 (overlapping q
signal), 127.5, 128.0, 128.7, 128.9, 129.0, 130.8 (overlapping q signal), 133.3, 137.5,
137.9, 139.6, 145.8, 158.4; HRMS (ESI) Calcd for CioH;7FsNO [M+H]: 332.1262

found: 332.1262.

1,1,1-trifluoro-3-(6-methoxyquinolin-2-yl)-2-phenylpropan-2-ol (3ia). Yellow solid
(58%, 100.8 mg); '"H NMR (400 MHz, CDCl3): § 3.61 (d, J=15.2 Hz, 1H), 3.73 (d, J
=14.8 Hz, 1H), 3.86 (s, 3H), 7.00 (d, J=2.4 Hz, 1H), 7.15 (d, /= 8.4 Hz, 1H), 7.22 —
7.34 (m, 4H), 7.67 (d, J= 8.0 Hz, 2H), 7.83 (d, /= 9.2 Hz, 1H), 7.91 (d, J= 8.4 Hz,
1H), 8.50 (s, brs, 1H); >C NMR (100 MHz, (CD;),CO): & 40.2, 56.0, 78.3 (q, J =
27.8 Hz), 106.3, 122.3 (overlapping q signal), 123.8, 124.2, 125.1 (overlapping q

signal), 128.0, 128.9, 129.0, 129.1, 130.3, 130.8 (overlapping q signal), 137.3, 139.6,
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143.2, 156.5, 158.9; HRMS (ESI) Calcd for C9H;7F3NO, [M+H]: 348.1211 found:

348.1210.

| NN
= N
CF3
OH

1,1,1-trifluoro-3-(isoquinolin-1-yl)-2-phenylpropan-2-ol (3ja)." White solid (99%,
156.9 mg); '"H NMR (400 MHz, (CD;),CO): § 4.00 (d, J = 16.0 Hz, 1H), 4.37 (d, J =
16.0 Hz, 1H), 7.18 —= 7.21 (m, 1H), 7.25 — 7.28 (m, 2H), 7.68 (d, /= 5.6 Hz, 1H), 7.74 —
7.81 (m, 4H), 7.92 (d, J= 7.6 Hz, 1H), 8.32 (d, /= 5.6 Hz, 1H), 8.58 (d, J= 8.4 Hz,
1H), 8.80 (s, 1H); °C NMR (100 MHz, (CD;),CO): & 35.0, 78.3 (q, J = 27.7 Hz),
121.3, 126.1, 126.6 (q, J = 283.3 Hz), 127.8, 128.48, 128.52, 128.8, 129.0, 129.1,
131.9, 137.5, 140.1, 140.6, 159.0; HRMS (ESI) Calcd for C;3H;sFsNO [M+H]:

318.1105 found: 318.1106.

1,1,1-trifluoro-2-phenyl-3-(pyridin-2-yl)propan-2-ol (3ka).* Light yellow solid (48%,
63.7 mg); '"H NMR (400 MHz, (CD5),CO): § 3.62 (d, J= 14.8 Hz, 1H), 3.71 (d, J =
15.2 Hz, 1H), 7.22 — 7.28 (m, 2H), 7.30 — 7.34 (m, 2H), 7.40 (d, /= 8.0 Hz, 1H), 7.69
— 7.74 (m, 3H), 8.01 (s, 1H), 8.43 (d, brs, J = 4.4 Hz, 1H); BC NMR (100 MHz,
(CDs),CO): & 40.0, 78.1 (q, J = 27.8 Hz), 122.3 (overlapping q signal), 123.3, 125.1
(overlapping q signal), 126.0, 128.0, 128.9, 129.0, 130.8 (overlapping q signal),
138.6, 139.5, 148.8, 158.2; HRMS (ESI) Calcd for Ci4H3F;NO [M+H]: 268.0949
found: 268.0944.
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1,1,1-trifluoro-3-(6-methylpyridin-2-yl)-2-phenylpropan-2-ol (3la). White solid (75

%, 106 mg); 'H NMR (400 MHz, (CD;),CO): & 2.44 (s, 3H), 3.61 (q, J=15.2 Hz,

2H), 7.09 (d, J= 7.6 Hz, 1H), 7.18 (d, J= 8.0 Hz, 1H), 7.24 — 7.27 (m, 1H), 7.30 —

7.34 (m, 2H), 7.59 (t, J = 7.6 Hz, 1H), 7.71 (d, J = 7.6 Hz, 2H), 8.28 (s, 1H); °C

NMR (100 MHz, (CD3),CO): & 24.1, 39.9, 78.1 (q, J = 27.8 Hz), 122.3 (overlapping q

signal), 122.7, 122.9, 125.1 (overlapping q signal), 128.0, 128.8, 129.0, 130.8

(overlapping q signal), 1389, 139.7, 157.4, 157.8; HRMS (ESI) Calcd for

CisH;sFsNO [M+H]: 282.1105 found: 282.1108.
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Deuterium Exchange Experiments

To an 8-mL reaction vial equipped with a magnetic stir bar, InCl; (5.5 mg, 0.025
mmol), 2-methylquinoline (102 pL, 0.75 mmol) and D,O (0.5 mL) were sequentially
added. The vial was then capped and placed into a pre-heated oil bath at 60 °C with
vigorous stirring for 24 h. With glass Pasteur pipettes, an aliquot of the mixture was
then drawn and passed through a short pad of silica gel using CDCls. The resulting
clear mixture was then analyzed by "H NMR spectroscopy from which the percentage

of deuterium incorporation was determined to be 27%.
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Similar procedure was also adopted for the control experiment conducted with

omitted InCl; whereby no deuterium incorporation was observed.
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NAMNE 236212 S o

EXPND

~ F,C OH PROCNC

N t::;-_- Aviuisitic
3am Time™

INSTRIM
PRCINID S mn
FULFRCG
T
SOLVENT

NS

S
FICRES
D

RS

N

A M
J.0300000

CHANNEL fL
NUC1 P =
Pl 6.4 usec
FLl J.0U0 d5
SFC1 30.6237959 Nl
CHANNEL 2
waltlelf

33 Procesy ing Ddranelers

-3 32708
13 200, 6126708 NE2
Wik A

| 583

T e e e SRR el BT 1.00 Mz
Gi 2
FC 1.40

T T T T e — T : | E— T
180 160 140 120 100 80 60 40 20 0 ppm

S140



Current Data Pacamcters
"N F,C OH NAME z37232 14
ZXPNO -
7 FROCNO 1

3an £2 - hrguisiticn Paramcterss
Date 20141007
Time 24.53
INSTRM spoect
FROBHD § m=m 280 23-14
FULZROS zz30
¥ ) 32768
SOQLVENT Acetone

L]

NG

ne 0

Sk 8z
"

o ae
FIDRIS

a.148
52623
O 1.9792372 nec
2 L A |
o 60.400 use
DL £.00 usec
P 207.2 %
D1 1.00000C00 sec

NUCL 1d

¥l 11.00 usec
FLL 3.40 a8
SPOL 400.1324710 MHz

2 - Processing parametess
1 €384

F 400.130006¢8 MHz
Ji

Jn ENM

t

£

L
oo 0

H -
"

e
g
bt
[

8 7 6 5 4 3 2 1 ppm

EeEE

93
a3

072
080
0983
199 -
0987 —

S141



Current Date Pasazmcters

NAME LBTP32 13C Eoctld
ZXPRO 1
"N F,C OH FROCNO 1
~
N F2 - hrguisiticn ParsaTetess
3an Date 20141003
Time 14.53
INSTRUM spect
FROHHD § mm 280 28-134
FULEROS zgde
s ] 32763
SOLVENT Accetone
NE 11511
o8 o
SwWE 25125.629 2
SIDRES D.TEETTI Hz
hO 0.6521332 sec
25 £502
o 19,900 usec
(51 £.00 usec
P 287.2 %«
D1 5.20002000 sec
dll 0.03000000 sec
-------- CHANNEL £l wwww—ww=w
NUCL 13C
¥l £.40 usec
FLL 2.00 &8
SPOl 100.62379593 Miz
-------- CEANNEL £2 wew==w==w
CPLERGE weltzlé
NuC2 iH
FCPO2 82.00 usec
FLZ 3.40 a8
FL12 20.63 a8
| SFPO2 400.1326C05 Mz
I i i £2 - Processing parametess
SI 32763
sy 100.6L26718 Mz
won EM
I X | 1 X I | I I 1 I 1 sS85 0
180 160 140 120 100 80 60 40 20 0 ppmé: --03 L
FC 1.40

S142
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furrent Data Pasamcoters

NAME

Z2a9pl9i 1l

ZXPNO 1
FROUNO 1

£2 - Arvguisiticn Pasamctess
Date 20150223

Time 17.30
INSTRUM spect
FROBHD S mm 280 28-14
FULEROS zz30

Ps] 32763
SOLVENT Acetone

NE a

s o

Sw BZ738.14¢ Hz
FIDRZS 0.252629 H:x
18] 1.9732372 sec
206G ag.¢

o 60.400 usec
D= €.00 usec
P 297.2 %X

)1 1.0C00C0C000 sec
"""" CHANNEL fl wewwwwww
NOCL 4

¥l 11.00 usec
FL1 3.40 da
SPOL 400.1324710 M2
¥2 - Processing parameters
S1 k-2

k13 400.1300C68 Mz
waw EM

S&8 o

Ls 2.30 Hz
G2 o

B 1.00

ppm

SI'43



Current
NARME
EXENG

FRUCNC

¥2 - hoguir

Late
Time
INSTRUM
2ROBED
2ULZPROG

ey

SOLVENT

Acotone

13712

0
25125.629 Hz
CLTGETTS Hz
0.852.332 secc

3649 . °
L1649 us

L
2O O
i
L
iy
o

i. LEec

237.2 %
5.00000000 zcc
3.030000800 scc
CHANNEL fl mreomeoe=

Lic

.10 usec

0.00 aH
L00.8237959 MHz

60.00 usec

3.40 dB

20,63 dB
420.2318005 Mz

2 - Processing paraneters

32768
L00.6126731 MHz

EM

o
0.30 xz

o

~.10

S144



wrrent Data Fasamceters
PME 28IP191i 1d
LRENG 1

~ O\J/ FROCNO 1

o) F¥2 - hzguisition Farametess
3ap Date 20150223
Time 11.34
INSTRM soect

FROQHD 5 omm 280 2s-ld
FULEROS 2230
D 32763
SOLVENT Acetone

SWE BzZ78.14¢& Hzx

FIDRES 0.252629 H=x

O 1.9732372 5

25 ac.

o 60.400 usec
.00 usec

oONOOULNLONO D
L
o
n

EL1 3.40 ds
srol 400.1324710 Miz

¥2 - Processing parameters

SI - 2
SF 400.130006& Mz
won EM

SE8 0
L3 0.30 H:x
G3 0
FC 1.00

44

SI45



Current Date Parawcters
NAME ZB9F1911 13C
ZXPNO 1
"N F,C OH FROCNO 2

~
N O\/ £2 - Arguisition Paraseterss
Date 0150223
o] Time 11.53
3ap INSTRUM spect
FROBHD § =m 230 2a-1d

FULEROS zode

D 32763

SOLVENT Acetone

NE 3248

& o]

SWH 25125.629 4z

FIDREE D.TEETTI Mz
0 2 sec

7= 297.2 X
Dl 5.0C002C00 sec
dll 0.03002C00 nec

-------- CHANNEL £l wwew—=w=

-------- CHANNEL £2 wwew—===

CPLERGE waltzlé

NLC2 id
FCPL2 al.00 usec
FLZ 3.40 a8
FL12 20.63 c8
SPO2 400.132€C05 MHz

l ¥2 - Processing parametess

1 ! I AL N S1 32768

SF 100.612€724 MHz
E BM

I 1 I | X I 1 X | 1 sS85

) I X | 3
180 160 140 120 100 80 60 40 20 0 ppm:2 0.30 k=

SI 46



furrent Data Pasamcters
NAME ZACPE4Y
LHENC 1
FROCNO l

¥2 - hrguisiticn Paramcterss

Date 20140724

ime 15.3¢
spect

§ mm 280 23-13

Az278.14¢& H=x
2.252629 H=x
1.9732372 sec

1
FLL 3.
SPOL 400.1324

¥2 - Processing parameters

SI SE384
SF 400.1300C00 Mz
o EM

S88 0
L3 2.30 Hz
G3 Q
FC 1.00

11 10 )

S147



Curzent Catla Paramelers
NANZ A35FE4 13C acetane-I6
Br EXEND 1
ROCND
AN F3C OH PO 1
~ FZ2 - Mguisition Parameters
N Tate 2UlG0EZ]
Time 1k
3ba INSTRUN gpect
PRCBKD 5 o BDO DR-IM

FULPROG z2gdc
T 3277648
SOLVEN, Aowt oo

NG 1608
s J

SNH i3

#5125 ,.629 Hz
FICAES 0.766773 e
g 0.EN21332 =Zeo
RO W28E.2
] 13,900 usec
CE 6,00 usec
TE 237,22 ¥
D2 .00000000 men
diz C.030J0C00 =Zec

mmmm i CHANNEL f] e

NUCL 130
Fl €.40 usec
PLl 2.00 db
SFC1 100.6237550 Mz
CHEANNEL 22
CPLUPRG2 wallzl6
NUC?2 |
pCoepz 82,00 usec
FlLZ2 3.40 43
212 20.83 d3
sSre2 400,1316C005 Niz
FZ = Processing parameters
51 32768
S CO.6126770 Miz
| ] ‘ WDK e
, L | . 552 3
LG 2,50 e
] 3
| ) N | : ) | ) 1 ) | ) | ) I i | ) FC 1.40

| |
180 160 140 120 100 80 60 40 20 0 ppm
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wrrent Data

DN WO

wNec
o)
Misx

ik

Hr
L4

NAME 55698:
ZXPNG 1
FROCNOG |
¥2 - Arguisition Paramctess
Date 20140724
Time 15.30
INSTRUM spoect
FROBHD 5 =m 2330 23-1H
FULEROS zz30
v 32763
SOLVENT CDTL3
NE
o&
Swk 8z78.14
FIDRZE 0.25262
b 14] 1.979237
2 12
A 60.400
515 £.00
7% 297.2
)1 1.2cooccoo
-------- CHANNZL f1
NOCL ld
¥l 11.00
PL1 3.40
SPol 400.1324710
¥2 - Processing parametess
SI 1E384
SF 400.1300000 Mix
W EM
588 o
L 2.30
G3 Q
FC 1.00
A l ll

11 10 8 8 7 6 5 4 3 2 1 ppm

SI49



ppm
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X Current Data Farameters
F;C OH NAME Z36239 ¥ 22hucld acetone-Dé
EXPNG 1
Cl N ZR0N0

2 = hrguisition Parameters
3da ? 201403822
15.0€
spect
5 mew B8O BH-1H
zg3l
32768
hootone
a

E27E.14€ Hz

LS 0.252629 Hz

1.9792372 sec
102.¢

52 - Processing paramcters
51 16334
5 400.130006€ MHz
N 2
5588 e
L2 0.30 Hz
Ga o
=C .00

| | | I

10

—
—
-

I
6 5 4 3 2 1 ppm

9 8 7
EEEERE k)
R =15 1L B Y B My

SI51



Cl

"N FsC OH

3da

urcent Dala Paramelers

A35FE9 11C acetane-I6
1
1

FZ2 - Mguisition Parameters
ate 201640821
ine 18.33

INSTRLN spect
PRCBKD 5 nr BBO DBR-1M
FULPROG

§3s]
SOLVEN,
o

S
s
SNH i3
FICRES Q

oy
8

0L S
PR O

mmmmmmn CHANNEL ] w=e-————

NUC1 13C

Fl €.40 unec
PLI 2,00 dib
SFC1 100.6237%50 Nz

ters
3

T MHz
N

“

-

13 He
-

v

"

-

ppm

SI52



furrent Data Pac .'L.ctcr::

NAME ZBEPIE CLCL1I 1M
ZXPRO 1
FROCNO 1

¥2 - Acguisition Pasamctess
Date 20140615
Time i5.10
INSTRM sopect
FROZHD 5 =m 280 2B-1lY4
FULEROS 2330

P 32763
SOLVENT CHTL3

NE a

o8 0

Swh BZ78.14¢ Mz
TIDRZS E 252623 Yz

. 14] Q732372 nec
2 123

o 60.400 usec
D= €.00 usec
P 297.2 X

)1 1.0C002C00 sec
-------- CEANNEL £l wwe=—===
NUCL 4

Fl 11.00 usec
FL1 3.40 é38
SPOl 400.1324710 Mz
£2 - Processing parametecss
SI e384

SF 400.1300163 MHz2
o EN

588 g

L 0.30 H:x
Ga 0

FC 1.00

11 10 ) 8

F -
0.88
1.00 ~

085

D98
096~
287
0.99 =
2.78

108 ™

SI53



Current Date Pasamcters
NAME ZHEP9Er 13C
Cl ZXPRO 1
FROCNO |

F2 - Acguisiticn Pasamcterss
Date 20140628

Time 17.33
INSTRM spoect
FROBHD § =m 280 23-14
FULER0OS zode
o 32763
SOLVENT Acetone

NE 9747
os g

SWE 28125.629 4z
FIDREE J.TEETTI Mz
O 0.6521332 sec
25 38491

o 19,900 usec
51 £.00 usec

7% 297.2 %
ol 5.00000000 sec
dll 0.03000000 sec

———————— CHANNEL £l wmw=—===

NOCL 13C

¥l £.40 usec
FLL 2.00 &8
SPOL 100.6237953 Miz

-------- CEANNEZL £2 wwwe=—===
CPLERGE waltzlé
Y ..J

FCPL2 at.o0
PLZ 340 a
FL12 20.63 &
SP02 400.131€005 M

l I | l N 1 j ) :;21 - Processing pa;;:;g;c:::

SF 100.6126731 MHz
o EM

T ' T T g T T T T T T T sep a
180 160 140 120 100 80 60 40 20 0 ppméi 1.00 ®z

0
FC .40

P
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10

Current Data 2a

ZXPNO
FROONO

Tazeters
Z2EP9l

£2 - Arguisiticn Paramctecss

Qate
Time
INSTRM

20140725

15.50
spoect

FROBHD § =m 280 2an-lY

FULEROS

g 3

)1 1.

———————— CHANNZ

ppm

zz30
32763
CDCL3

N W O

BZ78.146 4z
0.252629 4z
9732372 sec
181
60.400 usec
€.00 usec
286.2 %
20002000 sec
L £l wwwwwwww
iH
11.00 usec
3.40 a8
1324710 MHz
parametoerss
16384
1300134 MHz
EN
0
2.30 4=z
o]
1.00

SI 55



S| FsC OH

3fa

PROCND

sala Paramelers
A35F¢l 1I3C acetane-I6

1
1

FZ2 - Mguisition Parameters

tate
Time
INSTRLN
PRCBID
FULPROG
T
SOLVENT

201GU0E20
17.29

spect
53 nr BBO DR-IM
zgdc

d27a8

s

SNH Hz
FICRES He
AQ sZec
RG

O ugec
ce ugec
TE 3

DL sZec
[« bt sec
mmmm - CHANNEL f] ====————

NUCl
Fl
PLI
SFC1

|
160

€.40 usec
2,00 db
7659

SCQSSIRG parameters
32768
CO.6126708 Miz
=N
J
1.00 Hez
.l
v
1.40

SI 56



X Qurrent Data Paraneters
NAME 2BEP33r 1M asvetone-DE

FsC_OH EXENG 1

PROCND l

2
F N
F2 - laquisition 2

3ga 1t :

N

€2

L
rdn e
W0

o

q
w
¥

§2738.24656 H2
3,252629 Hz
L.BT9E302 nec
BO .S
60,400 vaec
6,00 vaec

2508 R
1.32000000 sec

CHANNEL 2

aCL 14

1l 11,00 vaec
PL1 A.60 4B
SFQOL LU0, 1324710 MEX

FZ - Pracessing paraneters
£1 16384
& 430,1300066 Mliz
WIW EM
&SP 0
L 0.30 He
] 0
PC 1,00

UL | N R S O

10

) 8 7
L O G G S e |2
Qlir-ir-ioiCiIQiI™~io Qlv

SI 57



anelera

—Sal

3ga

P3-1H

BRO

S ™

»
Doa
c ~
'

2 is .- s
R LV S e Dy D030 00
SRR - RS ETRS e 20 O3 X O% 17 Ce

11|

0 ppm

60

T
120

T
160

|
180
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furrent Date Pasamcter
NAME ZAEPT
ZXPNO 1
FROCNO

¥2 - Arguisition Paramcterss
Date 20140724
Time 15.11
INSTRUM spect
FROBHD § =m 280 233-14
FULEROS zz30

Pas] 32763
SOLVENT CDCLS

NS a

os
SWh

L3

S
-J N =)

w o
o

En bt Lk O b

B
w

o 60.400 uuec
51 £.00 usec
by 286.2 %

D1 1.00000C00 sec
"""" CEANNEL fl wwwwwwww
NoCL i

¥l 11.00 usec
FLL 3.40 a8
SPOL 400.1324710 MHz

¥2 - Proceusing par

SF 400.130

t

4

I MH
W BM
S&8 g
13 .30 Hz
G Y]
B .00

£

[

T
-
-

10 3 2 1 ppm

9 8 7 6 5
Dl Dl D ol b = B
BEREEETE
oloioiririri-io
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") FsC OH

3ha

NSTRUNM
PRCBKD
FULPROG
T
SOLVEN
NS
s
SNH
FICRES

A2

wememmee CHANNEL f] ==eweeew
NUCl 13C

Fl €.40 usec
PL] 2,00 db
SFCl 100.62375959 Nix

CRUPRG2 wallzl 6

NUC2 i
pCopz 2,00 usec
FLZ 3.40 d3
FL12 20.83 d3
5502 400.1316C005 Mz

.
U 5 o
R
w
o
=
.
-
N
o
o
JO RN
K
<
~

[ T )

4
-
;
-
4
—
<
-
4
—
4
—
<
b
no
-
-~
coow

v T v

T 1
180 160 140 120 100 80 60 40 20 0 ppm

SI60



Current Data Parareters

NAME ZB6PI4r 1K 23a0gl4 0013

EXPND 1
FROCNG 1

P2 - Aoguialtiion Paraneleza
2uiq00cn
11.29
spect
5 on BB BS-1H
EE
3z768

-
Lo Lo

U
8278.14€ Ha
U2ty H2

L.87%2372 aex

60.420 uses

?l 11.00 ysec
PLL 3.40 45
Fol AV0. 1324710 MEr

P2 = Praceasling pazaraLers
&1 107354

SF 400.1300159 M=z
NIN g

a
.30 H2
a

W EIE
AR

1.0

7
0.97
9

1.9
3.9
0.98
0.97

ppm

SIe1



MeO O

"N F;C OH

3ia

Qurcrent
NAME
EJIFNC
FPROCNO

ST LI
SOLVENT

wil
F1DRES
M
[T
52Y
L=
2
53

11

P
-

NICt
el
FL1

SFolL

CFDPRCZ
NJCZ
PCFDZ
PLZ
PL1Z

SFQR

2
3

1t ™

NOW
558

Dals Paranetlers
2REP%4r 130 ac

Processing

Als- 11

rydo
347kE
Acetone
1033

T
T
T

o

23cC
6.40 yuec
C.Jc as
100,6237259 Mz
CHANNEL 7 - —

20.63

SUC.132€005

3d7kE

U0 el2eVaL
EM

1.20
0
1.40

PAraretery

ng

SI62



( X ) Current Data Fasamoeters
NAME 2862135 1E acctone-LE

N EXPNG -

= PROCNG 1

F2 - hcguisition Paramcterss
ste 20140902

lime 14..3
. INSTRUM spect
3ja PROBHD 5 == B30 BB-1H
L ) PULERCG zg3o
e 32763
SOLVENT Acetone
NS a
s 0
Swk BZIE.L46 Ex
FIDRZS 0.252629 E:x
M 1.9792372 zec
=5 123
o €0.400 usec
LE 6.00 usec
TE Z297.2 K
ol 1.0CCC0000 =ec
wwmmmwme CHANNEL £]1 wwwwwwww
NueL 1d
Pl 12.00 usec
PLl 3.40 48
SFQ 400.1324710 MHz
FZ - Frocessing parazcters
SI 16334
SE 400.13C0071 MHz
wow anm
888 o
s 0.30 Ez
o
o

3
>
(%]
nw
'
.
o

1.01
00

8
sl8lafglz|elz)s
QIQIoIoMm|QiIv O

SI63



N N . u:::.\!.u:u -
=N -
CF,
OH ,
3ja
l N
T g T T " T g T T g T " T " T " T "
180 160 140 120 100 80 60 40 20

S1 64



| S| FsC OH

3ka

Current Data Parampters

NAME ZBOP1ZL 1K lsestléd avetore-C6

EXENO i
FROCND 2

2 Acquigition Parameters
Date 2040902
15,50
spaot
5] 5> mm B3D BB-1H
: 2q30
™ 327638
SCLVENT Acetane
NS 2
(5 Q
Sall BZ76.146 Nz
TIDRES 0.252629 Hz
AL 1,9792372 swec
[ 9.5
o 8L0.CU0 usmec
(84 6,00 usec
Y 3 Z297.,2 K
31 1.00000J00 zec

e CHANNEL £1 = mm o
NIC] 18

21 11.00 usec
7Ll 3.40 =2
SFOL 400,1324710 Mz

FZ = Pracessing peramoners

S 16304

SF CULO. 1300068 MHx
WIW EN

S50 Q

LB 0,30 Kz
foc] 0

o 1.20

11

10

ppm

SI 65



© Data Paranetezs
LRLFIZI 13T ilseptld a

a
o
-

tone-00

| S| FsC OH

;i8ition Paraneters

3ka

Q0w

ol o

AT

i
.
.

wennnune CHANNEL (2 smcmmec=
CPUPRGZ waltzrio

A i

I |
180 160 140 120 100 80 60 40 20 0 ppm

SI 66



| XX F;C OH NAME
LXENG
N FROUNO

Current Daty Paramcters

Z3Eplli2 1H

3la ¥2 - Arguisiticn Pasasceterss

Date
Time

INSTRM

FROQHD

FULZROS

w3

SOLVENT

NE

ne

SWE
SIDRAE
a0

20

o

BLL
srot

SI
SF
W
S&8
13
G3
FC

1 10 6 5 4 3 2 1 ppm

" et T

20140620

13.15

spect

S mm 2380 2a-1d
2330

32763

Accetone
a
Q
AzZ78.14¢& Hzx
2.252629 Hzx
1.9732372 sec
114
60.400 usec
£.00 usec

207.2 %
1.20002000 sec

CHANNEL fl wewwwwww
usec
3.40 da
N

400.1324710

.
s

£2 - Processing parameters

-
400.1300C68& Mz
ENM
0
0.30 H:x
0
1.00

S167



Current Date Parascters

NAME ZHEPLI2 13C
X ZIXPRO l
| FsG OH FROCNO 1
2
N ¥2 - Acguisiticn Pacazcterss
3la Date 20 ’...E2
Time 23.23
INSTRUM ..p"ct;
FROHHD § mm 280 2a-1d
l-......':l().: zode
Th 32763
SQLVEN Acetone
NE 2503
D& 0
SWE 28125.629 Hz
FIDRZS J.TEETTI H:
AQ 0.6521332 snec
25 T28E.2
o 19.900 usec
51 £.00 oo
P 297.2 %
D1 5.00002C00 sec
dall 0.03000C00 sec
-------- CEANNEL fl wewwewww
NOCL 13C
¥l £.40 usec
FLL 2.00 &1
SPOL 100.6237953 Miz
-------- CHANNEL £2 =we=—===
CPLERGEZ weltzlé
NG i
FCPL2 80.00 usec
FLZ 3.40 c8
FL12 20.63 ¢8
SP02 400.132€6005 MHz
I u ¥2 - Processing parametess
A A5 1 32763
k13 100.612671¢ MHz
won EM
1 1 | I I I 1 ]SEB

20

L3
ppm.,

FC

0
1.00 42
0

.40

[

SI68



