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1. General Information

Unless otherwise mentioned, all experiments were carried out under an atmosphere of argon in a
glovebox or using standard Schlenk techniques. Solvents were dried with standard procedures and
degassed with N,. Flash column chromatography was performed using Tsingdao silica gel (60,
particle size 200-300 mesh). 'H, 3C and '°F NMR spectra were recorded on Bruker Ascend TM
400MHz ('H: 400 MHz, '3C: 101 MHz, °F: 376 MHz). Chemical shifts (8) for 'H and '3C NMR
spectra were given in ppm and were referenced to residual solvent or TMS peaks. Enantioselective
ratios were determined by chiral HPLC analysis using a chiral stationary phase on Agilent
Technologies 1260 Infinity II instrument in comparison with the authentic racemates. Optical
rotations were obtained on Rudolph Autopol I, serial number 35148. Exact ESI mass spectra were

recorded on Orbitrap Fusion instrument.
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II. Experimental procedure and characterization of secondary trifluoromethyl

ketones

Scheme S1. General Preparation of fluorinated acetophenones

Method A:

o) OH o)
. 4 1) TMSCFj, K,COj, dry DMF - <©)\CF3 DMP, NaHCO, - @ca
2)HCl, tt, 1 h DCM

General procedure for the fluorinated acetophenones!'l: To a 100 mL flask was added aldehyde

(8.0 mmol), and DMF (15 mL), and K,CO; (0.08 mmol), TMS-CF; (9.6 mmol) was added dropwise.
Then the mixture was allowed to stir at rt for 1 h before HCI (1 M) was added, then the mixture was
stirred at rt for another 1 h. After the reaction was finished, the reaction mixture was extracted with
ethyl acetate (3 x 100 mL). The combined organic phase was dried with Na,SO,4 and evaporated in
vacuum. Purification of the residue by silica gel (hexanes/EtOAc 10/1~4/1) afforded the desired
fluorinated phenylethanols as a white solid.

To a solution of the fluorinated phenylethanols (5.0 mmol) in DCM, DMP (12.0 mmol) and
NaHCOj3 (20 mmol) were added successively. The solution was allowed to stir at rt for 3 h. Then
water was added and the obtained suspension was stirred for another 1 h. After the reaction was
finished, the reaction mixture was extracted with DCM (3 x 20 mL). The combined organic phase
was dried with Na,SO4 and evaporated in vacuum. Purification of the residue by silica gel
(hexanes/EtOAc 100/1~90/1) afforded the desired fluorinated acetophenones as a white solid.[?]

Method B:

o OH o]
x 1) TMSCF3, K5COj, dry DMF X DMP, NaHCO. N
R H 3, KoLOg, dry R CF, ) 3 R CFs
2)HCl, rt, 1 h DCM

General procedure for the a,f-unsaturated trifluoromethyl ketones?l: To a 100 mL flask was

added a,f-unsaturated aldehyde (8.0 mmol), and DMF (20 mL), and K,COj; (0.08 mmol), TMS-CF;
(9.6 mmol) was added dropwise. Then the mixture was allowed to stir at rt for 1 h before HCI (1 M)
was added, then the mixture was stirred at rt for another 1 h. After the reaction was finished, the
reaction mixture was extracted with ethyl acetate (3 x 100 mL). The combined organic phase was

dried with Na,SO, and evaporated in vacuum. Purification of the residue by silica gel
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(hexanes/EtOAc 10/1~4/1) afforded the desired a,f-unsaturated trifluoromethyl alcohols as light
yellow oil.

To a solution of the a,f-unsaturated trifluoromethyl alcohols (5.0 mmol) in DCM, DMP (12.0
mmol) and NaHCO; (20 mmol) were added successively. The solution was allowed to stir at rt for
3 h. Then water was added and the obtained suspension was stirred for another 1 h. After the reaction
was finished, the reaction mixture was extracted with DCM (3 x 20 mL). The combined organic
phase was dried with Na,SO, and evaporated in vacuum. Purification of the residue by silica gel
(hexanes/EtOAc 100/1~90/1) afforded the desired a.,f-unsaturated trifluoromethyl ketones as a

white solid.[?]

Method C:
° CF,
= OO
H DCM H

General procedure for the fluorinated indolinone B): To a 100 mL oven-dried flask under argon
was added the indole (5.2 mmol), and dry DCM (10 mL), and under stirring the mixture was cooled
to 0 °C. The perfluoro anhydride (20.8 mmol) was then added dropwise using a syringe. After the
reaction was finished, the reaction mixture is then dropwise added to a stirred, ice-cold saturated
NaHCOj; solution. Further DCM was added, the organic phases were separated, and the aqueous
layer was extracted with DCM. The combined organic phase was dried with Na,SO, and evaporated
in vacuum. Purification of the residue by silica gel (hexanes/EtOAc 20/1~2/1) afforded the desired

fluorinated indolinone as a yellow solid.

Characterization data of substrates
1-(4-(tert-butyl)phenyl)-2,2,2-trifluoroethan-1-one (1e)
0 White solid, 86% yield. '"H NMR (400 MHz, CDCl;) & 8.08 — 7.92 (m, 2H), 7.65

CF
,BUQA Y 745 (m, 2H), 1.36 (s, 9H). 3C NMR (151 MHz, CDCl3) & 180.1 (q, J = 34.5
1e

Hz), 159.8, 130.2, 127.3, 126.1, 116.8 (q, J = 291.3 Hz), 35.5, 30.9. "F NMR

(376 MHz, CDCls) § -71.33.

2,2,2-trifluoro-1-(naphthalen-2-yl)ethan-1-one (1m)

9 White solid, 84% yield. "TH NMR (400 MHz, CDCl3) § 8.62 (s, 1H), 8.07 (d, J =
o
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8.7 Hz, 1H), 8.01 (d, J=8.1 Hz, 1H), 7.95 (d, J = 8.7 Hz, 1H), 7.90 (d, J= 8.1 Hz, 1H), 7.69 (t, J =
7.5 Hz, 1H), 7.61 (t, J= 7.2 Hz, 1H). 3C NMR (151 MHz, CDCls) § 180.5 (q, J = 35.0 Hz), 136.5,
133.2 (d, J = 3.2 Hz), 132.2, 130.2, 130.1, 129.1, 127.9, 127.4, 127.2, 124.2, 116.9 (q, J = 291.0

Hz). F NMR (376 MHz, CDCly) § -70.73.

2,2,2-trifluoro-1-(naphthalen-1-yl)ethan-1-one (1n)
o} Light yellow oil, 83% yield. '"H NMR (400 MHz, CDCl;) 6 8.78 (d, J = 8.7 Hz, 1H),

CF
O * 8.12(d,J=7.4 Hz, 1H), 8.00 (d, J = 8.2 Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.59 (ddd,

1n

J=8.6,6.9, 1.5 Hz, 1H), 7.50 (ddd, J = 8.1, 6.8, 1.2 Hz, 1H), 7.43 (t, J = 7.8 Hz, 1H).
13C NMR (101 MHz, CDCl3) 5 182.2 (q, J = 33.8 Hz), 136.1, 133.9, 131.6 (q, J = 4.0
Hz), 131.1,129.4, 128.9, 127.0, 126.1, 125.1, 124.0, 116.7 (q, J = 293.2 Hz). F NMR (565 MHz,

CDCl3) 6 -70.15.

2,2,2-trifluoro-1-(2-phenyl-1H-indol-3-yl)ethan-1-one (10)
o) Yellow oil, 91% yield. '"H NMR (400 MHz, CDCls) 6 8.77 (s, 1H), 8.21 (d,J=5.9
e
HN

Hz, 1H), 7.64 — 7.31 (m, 8H). 3C NMR (101 MHz, CDCl;) 8 177.0 (q, J = 36.5
Ph

1o Hz), 148.1,135.1, 131.3, 130.1, 129.5, 128.4, 126.9, 124.4, 123.6, 121.8 (q, J= 2.5
Hz), 116.5 (q, J = 290.3 Hz), 111.4, 108.4. F NMR (376 MHz, CDCl;) 3 -72.71. HRMS (ESI)

caled. for C,;HgF;0, [M-H]": 288.0642, Found: 288.0640.

(E)-1,1,1-trifluoro-4-phenylbut-3-en-2-one (1t)
o} Light yellow oil, 86% yield. '"H NMR (400 MHz, CDCl;) § 7.97 (d, J = 16.0 Hz,

AN
©/\)%F3 1H), 7.67 — 7.60 (m, 2H), 7.54 — 7.39 (m, 3H), 7.02 (d, J = 15.9 Hz, 1H). 13C

1t
NMR (101 MHz, CDCl3) & 180.0 (q, J = 35.3 Hz), 150.1, 133.3, 132.3, 129.2,

116.6, 116.4 (q, J = 290.6 Hz)."F NMR (376 MHz CDCl;) & -77.60. HRMS (ESI) calcd. for

C1oH7F50 [M-H]: 199.0376, Found: 199.0368.

(E)-1,1,1-trifluoro-4-(p-tolyl)but-3-en-2-one (1u)
0 Light yellow solid, 67% yield. 'H NMR (400 MHz, CDCl;3) 8 7.95 (d,J=15.9

™
CF
Mew * Hgz, 1H), 7.54 (d, J = 8.1 Hz, 2H), 7.34 — 7.17 (m, 2H), 6.97 (d, J = 15.9 Hz,

1u

1H), 2.41 (s, 3H). 3C NMR (101 MHz, CDCl;) & 180.0 (q, J = 34.9 Hz),
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150.2, 143.4,130.7,123.0, 129.3, 116.4 (g, J=291.2 Hz), 115.6, 21.7. 1°F NMR (565 MHz, CDCl;)

5 -77.54.

(E)-4-(4-chlorophenyl)-1,1,1-trifluorobut-3-en-2-one (1v)

O White solid, 90% yield. 'TH NMR (600 MHz, CDCl)  7.91 (d, J = 16.0 Hz,
A
CF3
C,w 1H), 7.58 (d, J = 8.4 Hz, 2H), 7.43 (d, J = 8.4 Hz, 2H), 6.99 (d, J = 16.0 Hz,

1v

1H). 3C NMR (151 MHz, CDCl3) 3 179.8 (q, J = 35.0 Hz), 148.5, 138.5,

131.8,130.3, 129.6, 117.0, 116.3 (q, J =290.2 Hz). YF NMR (565 MHz, CDCl;) 6 -77.65 .

(E)-4-(4-bromophenyl)-1,1,1-trifluorobut-3-en-2-one (1w)
0 Light yellow solid, 85% yield. 'TH NMR (400 MHz, CDCl;) § 7.90 (d, J=16.0

™
CF.
Brw * Hz, 1H), 7.60 (d, J = 8.3 Hz, 2H), 7.50 (d, J = 8.3 Hz, 2H), 7.00 (d, J = 15.9

1w

Hz, 1H). 3C NMR (101 MHz, CDCL3) § 179.8 (q, J = 35.6 Hz), 148.6, 132.5,
132.2,130.4, 126.9, 117.1, 116.3 (q, J = 290.8 Hz). 'F NMR (376 MHz, CDCl3) & -77.65. HRMS

(ESI) calcd. for C(HgBrF;0 [M-H]: 276.9481, Found: 276.9478.

(E)-1,1,1-trifluoro-4-(3-methoxyphenyl)but-3-en-2-one (1x)
o} Light yellow oil, 76% yield. '"H NMR (400 MHz, CDCl;) § 7.93 (d, /= 16.0

Meo\©/\)kCF3
Hz, 1H), 7.36 (t, J= 7.9 Hz, 1H), 7.28 — 7.21 (m, 1H), 7.13 (t, J = 2.1 Hz,
b 1H), 7.05 (ddd, J = 8.3, 2.6, 0.9 Hz, 1H), 6.9 (dd, J = 16.0, 1.0 Hz, 1H),
3.86 (s, 3H). 3C NMR (101 MHz, CDCI3) 6 178.0 (q, J = 35.0 Hz), 160.1, 150.1, 134.6, 130.2,
122.0, 118.3, 116.9, 116.4 (q, J = 290.7 Hz), 113.8, 55.4. %F NMR (376 MHz, CDCls) § -77.56.

HRMS (ESI) calcd. for C;HoF;0, [M-H]: 229.0482, Found: 229.0476.

(E)-1,1,1-trifluoro-4-(2-methoxyphenyl)but-3-en-2-one (1y)
OMe o Yellow oil, 67% yield. "H NMR (600 MHz, CDCls) & 8.28 (d, J = 16.0 Hz, 1H),

wcﬁ 7.59 (d, J=7.5 Hz, 1H), 7.45 (t, J= 7.7 Hz, 1H), 7.14 (d, J = 16.0 Hz, 1H), 7.00

i (t, J= 7.4 Hz, 1H), 6.96 (d, J = 8.3 Hz, 1H), 3.92 (s, 3H). 13C NMR (101 MHz,
CDCl;) § 180.5 (q, J=34.8 Hz), 159.7, 145.8, 133.8, 130.2, 122.4, 120.9, 117.0, 116.6 (g, J=290.7
Hz), 111.5, 55.6. 9F NMR (376 MHz, CDCl;) § -77.63. HRMS (ESI) calcd. for C;HyF;0, [M-H]-

:229.0482, Found: 229.0476.
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(E)-1,1,1-trifluoro-3-methyl-4-phenylbut-3-en-2-one (1z)
o Yellow oil, 83% yield. 'TH NMR (400 MHz, CDCl;) § 7.74 (s, 1H), 7.60 — 7.34

mﬁk% (m, 5H), 2.17 (s, 3H). 3C NMR (101 MHz, CDCl;) & 182.4 (dd, J = 33.3, 15.2
" Hz), 145.9 (dt, J = 15.2, 3.5 Hz), 134.7 (d, J = 15.5 Hz), 131.0 (d, J = 15.2 Hz),
130.4 (d, J = 15.2 Hz), 130.0 (d, J = 15.1 Hz), 128.8 (d, J = 15.2 Hz), 116.9 (qd, J = 291.8, 15.1

Hz), 13.4 (d, J= 15.1 Hz). F NMR (376 MHz, CDCl;) § -68.91.
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III1. Representative procedure for asymmetric hydrogenation and characterization of

secondary trifluoromethyl alcohols

OH

(0}
[Ir(COD)Cl],/Ligand i
CF3 SIC = 500 ©/\CF3
10% NaOH, toluene

H, (40 atm), rt

General procedure for S/C = 50014: To a 4.0 mL vial was added the catalyst precursor
[Ir(COD)Cl], (6.7 mg, 9.97 umol, 1.0 equiv), (S¢, R¢, Sc, Rrc)-f~amphol L2 (16.2 mg, 21.04 pmol,
2.1 equiv) and anhydrous 'PrOH (2.0 mL) in the argon-filled glovebox. The mixture was stirred for
2.0 h at 25 °C. The resulting orange solution (20 pL) was transferred by syringe into a vial (5.0 mL)
charged with substrate (0.2 mmol), NaOH (0.8 mg, 0.02 mmol) and anhydrous toluene (1.0 mL).
The vial was transferred to an autoclave, which was then charged with of H, (40 atm) and stirred at
rt for 16 h. The hydrogen gas was released slowly in a well-ventilated hood, the yield of the reaction
was first determined by quantitative 'F{'H} NMR analysis. Then the solution was concentrated
and purified by flash chromatography on silica gel (CH,Cl,/MeOH, 10:1) to afford the product. Pure

product was afforded after column chromatography (hexanes/EtOAc 10/1~5/1).

(8)-2, 2, 2-trifluoro-1-phenylethan-1-ol (2a)
oH Colourless oil, >99% yield. 'H NMR (400 MHz, CDCl;) 8 7.41 — 7.29 (m, 5H), 4.84
©/\CF3 (9, J= 6.8 Hz, 1H), 3.50 (s, I1H). BC NMR (101 MHz, CDCls) 8 133.9, 129.5, 128.6,
“ 127.4,124.2 (q, J = 281.8 Hz), 72.7 (q, J = 32.2 Hz). "F NMR (376 MHz, CDCl3) &
-78.20.
Optical Rotation: [o]*p = +21.7 (¢ = 1.0, CHCL) (Lit:B] [a]*p = +8.33 (¢ = 0.5, CHCl;, S,
51% ee). The absolute configuration was determined to be (§). 98% ee. (HPLC condition: Daicel

Chiralcel OJ-H Column, "hexane//PrOH = 95:5, flow rate = 1.0 mL/min, T = 25 °C, wavelength =

210 nm, tg; = 17.8 min for minor isomer, tg; = 23.8 min for major isomer).
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DADT A Sig=210.4 Ref=360.100 (DACHEMBZ\ 2172 1220200144 2000-08-14 1604 091002 P1-DZ model 76 D)

R A 520 € Ref=360 100 (0GR 2T TR > o
au] .
- o0
s K
o] g ] 8
f‘ N
. I
\ 7 I
-] g o] |
| I I
| |
i [
|‘ |
200 I 2004
I 4 .
| [ I\ 3
\ =
ol—h__ Jiky f\ o ~ E S
T T , T T T - . ; -
t i 3 ) = 1 i 15 P Fi3 "

Signal 1: DAD1 A, Sig=218,4 Ref=368,188

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mau] %
S FISREe |==es]meeee | == eeemeee |-emnmeeas |- eseees I
1 17.51é BB 8.3271 1.24153e4 586.11285 49.8651
2 23.816 BB B.4584 1.24824e4 415.549598 58.1349
Totals : 2.48977e4 1801.66275

Signal 1: DAD1 A, 5ig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] %
s | === =mmmee |=mmmmmmeee |+eeeemmnee | -mmeeeee |
1 17.757 BB 9.2926 152.29539 7.63775 ©.8862
2 23.847 BB ©.4687 1.78328e4  547.98521 99.1138
Totals : 1.71851e4  555.54297

(8)-2,2,2-trifluoro-1-(p-tolyl)ethan-1-ol (2b)

OH

Me
2b

Colourless oil, 91% yield. TH NMR (400 MHz, CDCl3) § 7.36 (d,J = 7.9 Hz, 2H),
@A CFa 722 (d,J=7.9 Hz, 2H), 4.98 (qd, J = 6.7, 4.0 Hz, 1H), 2.63 (d, J = 4.2 Hz, 1H),

2.37 (s, 3H). BC NMR (101 MHz, CDCl3) 8 139.6, 131.1, 129.3, 127.3, 124.3 (q,

J=1282.0 Hz), 72.7 (q, J = 32.0 Hz), 21.2 (d, J = 4.0 Hz). F NMR (376 MHz, CDCl;) & -78.41.

Optical Rotation: [o]*’p = +28.7 (¢ = 1.0, CHCI5) (Lit: )[a]*p = +28.0 (¢ = 1.6, CHCl;, S,

86% ee). The absolute configuration was determined to be (5). 99% ee. (HPLC condition: Daicel

Chiralcel OJ-H Column, "hexane/PrOH = 95:5, flow rate = 1.0 ml/min, T = 25 °C, wavelength =

210 nm, tg; = 14.7 min for minor isomer, tg; = 20.0 min for major isomer).

DADT A, T2 Z- 2020110351 2020-11-03 10505000 P 2-0 13- Me-ace D) ADT A, 2011031 2020-11-03 10-55-S0013-P 21 i)
AL mau]
100
o0
1200
8§
H
1000 1 600 =)
g
i 8 ]
800 - | é I
II "‘. i) “
600 | | I
| I |
400 I (1 I
| i 0] [\
200 ‘ l | I
1 |1 \ ? \
o . . g 4 A B 3 S
s [ 15 o 115 i 175 ) s p 75 3 75 i 175 1 175 D 25 e
Signal 1: DAD1 A, Sig=218,4 Ref=360,100 Signal 1: DAD1 A, Sig=218,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] % #  [min] [min] [mAU*s] [mAU] %
comefemmees e R l-mmmeees l-==mneev | Y [ [ P [-mmmmees S R !
1 15.522 BB @.2999 1.94238e4 994.42737 49.8554 1 14.696 BB 9.2416 52.45398 2.66591 ©.3881
2 20.1e9 BB 9.4002 1.95364e4 716.29712 5@.1446 2 20.9013 BB @.3876 1.34625e4 520.68628 99.6119
Totals : 3.89602e4 1718.72449 Totals : 1.35150e4 523.35219

(8)-2,2,2-trifluoro-1-(4-methoxyphenyl)ethan-1-ol (2¢)
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OH

Colourless oil, >99% yield. 'H NMR (400 MHz, CDCl;) 6 7.48 — 7.30 (m, 2H),

CF
o J@A *7.07-6.79 (m, 2H), 4.95 (q,J= 6.7 Hz, 1H), 3.82 (s, 3H), 2.58 (s, 1H). 3C NMR

2c

(101 MHz, CDCL3) & 160.4, 128.8, 126.1, 124.3 (g, J=282.3 Hz), 114.0, 72.4 (q,

J=132.0 Hz), 55.3. F NMR (565 MHz, CDCl;) & -78.55.

Optical Rotation: [a]*p = +30.2 (¢ = 1.0, CHCI;). The absolute configuration was assigned

to be (S) by analogy to 2a. 95% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,

"hexane/'PrOH = 95:5, flow rate = 1.0 ml/min, T = 25 °C, wavelength = 230 nm, tg; = 35.2 min for

minor isomer, tg, = 38.4 min for major isomer).

TADT D, 55-2303 REl=a (D3CEW A 20000800 2 2000510 20 1607002 P 1 FA3-OWe Toce S Tamphai D]

B8
— 35.081
5

10 2 30 0

TADT D. S5=2304 Ref=oll (D\CHEMIZ_TAZT,

TZ- 2000024 2000824 173450004 1-E6-4-OMe chira D)

E—— )

Signal 1: DAD1 D, Sig=23@,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [maU*s] [mau]
1 35.202 BB @.6102 787.25354 19.20832
2 38.441 BB 0.8099 3.26441e4 571.90558
Totals : 3.34314e4 591.113%@

Area

%

| -=-eneev |
2.3548
97.6452

Signal 1: DAD1 D, Sig=238,4 Ref=off

Peak RetTime Type Width Area
# [min] [min] [maU*s]
1 35.202 BB 8.6102 787.25354
2 38.441 BB 8.8699 3.26441e4
Totals : 3.34314ed

Height Area
[mAU] %
19.20832 2.3548

571.98558 97.6452

591.113%0

(8)-1-(4-(dimethylamino)phenyl)-2,2,2-trifluoroethan-1-ol (2d)

OH

White solid, 40.3 mg, 92% yield. "H NMR (400 MHz, CDCl3) 6 7.29 (d, J= 8.5

CF.
e J@A ° Hz, 2H), 6.70 (d, J = 8.8 Hz, 2H), 4.85 (q, J = 6.8 Hz, 1H), 2.95 (s, 6H). 3C
€2

2d

NMR (101 MHz, CDCl;) & 151.2, 128.4, 124.5(q, J = 282.2 Hz), 121.5, 112.2,

72.7 (q, J = 32.1 Hz), 40.4. F NMR (376 MHz, CDCL;) § -78.35. HRMS (ESI) calcd. for

CioH12F3NO [M+H]*: 220.0944, Found: 220.0945.

Optical Rotation: [a]*p = +30.5 (¢ = 1.0, CHCI3). The absolute configuration was assigned

to be (§) by analogy to 2a. 97% ee. (HPLC condition: Daicel Chiralcel AS-H Column,

"hexane/'PrOH = 95:5, flow rate = 1.0 ml/min, T = 25 °C, wavelength = 210 nm, tg; = 9.8 min for

major isomer, tg, = 14.3 min for minor isomer).
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DADT €, Sig=210 4 Fef=360, 100 (DCHEMTA Z- 20200828~ IS TTETAT00 P 1-F T0-NMez-ace— AT T ST R0 TR TR R T ST TR T RS O
maU ] -
250 1400
300 1200
250 ? 1000 a
| 1
200 H ? L i
x| I I I
150 “ | 0
| |
| | I
100 1 | \ 400 |
[1 |
o] : | \ = I
i I | \ 3
n | | \ \ B
0 o R L) [T € B O e L R Ry o N Py L .2 |
H o 15 20 25 H ] ) ] %

Signal 1: DAD1 C, Sig=216,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
] RESREEE R P |--mmmeeee |=nmmmmmeee [-=emmee |
1 9.870 BB 9.3513 5843.51318 249.45985 49.8462
2 14.468 BB 9.4624 5879.57422 177.53111 50.1538
Totals : 1.17231e4  426.99097

signal 1: DAD1 C, Sig=21@,4 Ref=36@,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
R EESEEEE | ==mn ] =mm |-mmmenne |--mmeee [-=mmeeee |
1 9.800 BB 8.3616 2.34495e4 978.58685 98.4590
2 14.342 BB ©.4418 367.02347 11.12269 1.5418
Totals : 2.38165e4 989.70954

(S)-1-(4-(tert-butyl)phenyl)-2,2,2-trifluoroethan-1-ol (2e)

OH

Bu
2e

31.2. YF NMR (565 MHz, CDCl;) & -78.27.

White solid, >99% yield. '"H NMR (600 MHz, CDCls) § 7.38 — 7.29 (m, 4H), 4.90
CF
/EjA ® (g, J= 6.8 Hz, 1H), 2.49 (s, 1H), 1.25 (s, 9H). *C NMR (101 MHz, CDCl;) &

152.7, 131.0, 127.2, 125.6, 124.3(q, J = 282.0 Hz), 72.7(q, J = 32.0 Hz), 34.7,

Optical Rotation: [a]*°p = +19.1 (¢ = 1.0, CHCI3). The absolute configuration was assigned

to be (S) by analogy to 2a. 97% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,

"hexane//PrOH = 97/3, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 210 nm, tg; = 11.0 min for

minor isomer, tg; = 14.2 min for major isomer).

WOTR T CHEER T T O DAY A SG+204 RRf<320 100 OV CRENSE TEZT 2203011051 2035 1703 10565001 PO O]
- e
o
o]
1200 -
Ca =
om0 L & 3
a0 { g |
= ‘ -
| [
- I i .
“ 20
| § \
5 A = \ i S RS LN _
: H § 5 0 ) A iy L i : : H 3 I i i 1 & i
Signal 1: DAD1 A, Sig=218,4 Ref=360,100
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] % Peak RetTime Type Width Area Height Area
Sy e [T [ folisaranas Jeosmaiiang juciaiasg | # [min] [min]  [mAU*s] [mAU] %
1 10.891 MM ©.2283 1.26335e4  922.44547 49.9531 e e s [2emsnnamca [5-2annasss lsmnasma I
2 14.088 BB 8.2854 1.26573ed 679.16125 50.8489 1 18.986 BB @.2185 157.15168 11.81138 1.3422
2 14.174 BB 9.2936 1.15518e4  682.79773 098.6578
Totals : 2.52988ed4 1601.60773
Totals : 1.1708%4  613.88911
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(8)-2,2,2-trifluoro-1-(4-fluorophenyl)ethan-1-ol (2f)
OH Colourless oil, >99% yield. 'TH NMR (400 MHz, CDCl;) § 7.46 (dd, J = 8.5, 5.2

FQ/\CFs Hz, 2H), 7.15 - 7.04 (m, 2H), 5.01 (q, J = 6.6 Hz, 1H), 2.81 (s, 1H). 3C NMR (151

x MHz, CDCl;) 6 163.4 (d, J =248.5 Hz), 129.8, 129.3 (d, /= 8.5 Hz), 124.1 (q, J =

281.5 Hz), 115.7 (d, J=21.8 Hz), 72.1 (q, J = 32.4 Hz). ’F NMR (376 MHz, CDCl;) & -78.64, -
111.86. HRMS (ESI) calcd. for CsHgF4O [M-H]: 193.0282, Found: 193.0274.

Optical Rotation: [a]*’p = +22.4 (¢ = 1.0, CHCI3). The absolute configuration was assigned

to be (S) by analogy to 2a. 96% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,

"hexane/'PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 210 nm, tg; = 13.5 min for

minor isomer, tg; = 16.3 min for major isomer).

TADT A, 5i5=210 4 =360, 100 (0 C HENEE, 200830 2 202009 20 20 e OTGe P ER 4 Frace S Tameal O] TRDT RS-0 R0, 00 (DT FEW T, T2 S0 S00E T T 008 T T B A NPT F IS Fehea 0 07

g
S

Signal 1: DAD1 A, Sig=218,4 Ref=36@,108
signal 1: DAD1 A, Sig=218,4 Ref=36@,100

Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area #  [min] [min] [mAU*s] [mAU] 5%
# [min] [min] [mAU*s] [mAU] % ssoe|eiassas [eeaediccs fis oot | oo |eessass |

e Isnlrrmenss omczmsmmns | n5asmassrd |s=szmmns | 1 13.487 BB ©.2459 143.41727  9.20016  1.7523
1 13.7e5 BB ©.2473 3193.30384 201.86387 49.9504 2 16.313 BB 0.3090 8041.00391 399.18066 98.2477

2 16.644 BB 8.3867 3199.65485 163.19588 50.849

Totals : 8184.42117 408.38076
Totals : 6392.96289 364.25896

(S)-1-(4-chlorophenyl)-2,2,2-trifluoroethan-1-one (2g)
OH Colourless oil, >99% yield. 'H NMR (400 MHz, CDCI3) & 7.49 — 7.30 (m, 4H),

C|/©/\CF3 5.02 (q,J=6.2 Hz, 1H), 2.60 (s, 1H). 3C NMR (151 MHz, CDCl;) § 135.6, 132.2,
29 128.9, 128.8, 124.0 (q, J = 281.4 Hz), 72.2 (q, J = 32.6 Hz). '’F NMR (376 MHz,
CDCl3) 6 -78.55. HRMS (ESI) calcd. for CgHCIF;0 [M+HCOO]: 255.0041, Found: 255.0038.
Optical Rotation: [a]*’p = +25.4 (¢ = 1.0, CHCl;) (Lit:[" [a]*°p = +26.1 (¢ = 1.0, CHCl;, S,
98.7% ee). The absolute configuration was determined to be (:5). 97% ee. (HPLC condition: Daicel
Chiralcel OJ-H Column, "hexane/PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength =

230 nm, tg; = 11.9 min for minor isomer, tg; = 14.4 min for major isomer).
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Signal 1: DAD1 D, Sig=23@,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mau*s] [mauU] %
R RO R [-mmmmmmeee |-mmmmmeee --mmmnee

1 11.855 BB ©.2593 6310.78418 384.93372 48.9373
2 14.429 BB ©.3290 6584.86523 310.97118
695.90482

Totals : 1.28956e4

51.8627

Signal 1: DAD1 D, Sig=23@,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %
e R P |-meemmneee |-=memmeeee [--mmnen- |
1 11.899 BB 9.3254 101.26991 4,81388 1.7018
2 14.4e2 BB 9.4869 5849.52197 231.37939 98.2982

(S)-1-(4-bromophenyl)-2,2,2-trifluoroethan-1-ol (2h)

OH

Br
2h

White solid, >99% yield. "H NMR (400 MHz, CDCls) § 7.70 — 7.43 (m, 2H), 7.30
CF
@A * (d,J=8.2 Hz, 2H), 4.93 (q, J = 6.6 Hz, 1H), 3.17 (s, 1H). 3C NMR (101 MHz,

CDCl;3) 6 132.8,131.9,129.1, 124.0 (q, J=281.9 Hz), 123.8, 72.2 (q, J=32.3 Hz).

19F NMR (376 MHz, CDCls) § -78.42. HRMS (ESI) calcd. for CsHgBrF;0 [M+HCOO]: 298.9536,

Found: 298.9535.

Optical Rotation: [a]*’p = +18.1 (¢ = 1.0, CHCI3). The absolute configuration was assigned

to be (S) by analogy to 2a. 97% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,

"hexane/'PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 210 nm, tr; = 13.4 min for

minor isomer, tg; = 16.8 min for major isomer).

DADT A, SI=210 4 Ref=350, 100 (0TCHENGZ, ZT2ETZ 207009274 2020-09-27 20-25- 11002 PTE 104 B3 O] ADTA. 5 5 T T R T BB TSP TR T4 B O
Al ]
1200
7009
1000 = o]
s | . 0]
[ 3 3
g w] g
o | | \
[ f
I o] |
“0 | ! Il
I | 25 ‘
20 | I
| | 100 ] I
| F]
o Bao " o] 2 bt [
13 0 i 2 %= o 5 0 15 F) E)

Signal 1: DAD1 A, Sig=21@,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mAU] %
B [ PR R |--mmmeeeee [--emnev \
1 13.088 BB ©.2552 1.43@35e4  863.65570 49,9246
2 16.472 BB ©.3281 1.43467e4 669.33801 50.8754
Totals : 2.86503e4 1532.99371

Signal 1: DAD1 A, Sig=21@,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [mau] %
el et R B R |-=emmmees [ -me o \
1 13.392 BB 9.2413 125.21133 8.05612 1.6169
2 16.757 BB 9.3123 7618.53125 376.86619 98.3831
Totals : 7743.74258 384.12232

(8)-2,2,2-trifluoro-1-(m-tolyl)ethan-1-ol (2i)
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OH Colourless oil, >99% yield. '"H NMR (400 MHz, CDCl;) 8 7.39 — 7.04 (m, 4H),

Me©ACF3 4.94 (q,J = 6.5 Hz, 1H), 2.68 (s, 1H), 2.37 (s, 3H). 13C NMR (101 MHz, CDCly)

: 0 138.5, 133.9, 130.3, 128.5, 128.0, 124.5, 124.3 (q, J = 282.0 Hz), 72.9 (q, J =

32.0 Hz), 21.3. F NMR (376 MHz, CDCl;) § -78.25. HRMS (ESI) calcd. for CoHoF;0 [M-H]:
189.0533, Found: 189.0525.

Optical Rotation: [a]*’p = +23.3 (¢ = 1.0, CHCI3). The absolute configuration was assigned

to be (S) by analogy to 2a. 99% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,

"hexane/'PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 210 nm, tr; = 13.4 min for

minor isomer, tg; = 15.6 min for major isomer).

DA A, Sig=2104 Ref=30,100 {0 /CHEMZ, -1 2020-08-11 10-04- 50008 P T# 74 CICh 70 BAGT A, 557104 Ref= 350,100 (0 C HENGE 0300507 T1- 121005 F £ 3]

A l
1750
o0
1500
5 1250
o0 g &
| 3 i
|
» 0

Jrams

T T T v T T T T T T T T T T
s 10 125 15 s 20 28 2 275 i 75 10 125 15 15 20 25 25 75 =

Signal 1: DAD1 A, Sig=218,4 Ref=360,100

signal 1: DAD1 A, 5ig=218,4 Ref=360,180
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mAU] %

# [min] [min]  [mAU*s] [mau] % mmeslessnsae lemrslzmnmars d=m-zocems -5 5srsnnss Iszenmnes |

et EEEETEE |====]=mmmn-- [EEEEEEEETE [==mmmmmmns [EEEEEEE | 1 13.365 BB 9.2350 102.10171 6.51080  ©.4539

1 13.861 BB ©.2449 8464.75977 534.05896 49.9099 2 15.567 BB @.3201 2.23918e4 1878.29395 99.5461

2 15.593 BB ©.2998 8495.32324 439.0916085 50.8981

Totals : 1.69601e4  973.06702 Tekatehe 2.24931e4  1076.80474

(8)-2,2,2-trifluoro-1-(3-fluorophenyl)ethan-1-ol (2j)
OH Colourless o0il, >99% yield. 'TH NMR (400 MHz, CDCl;) & 7.38 (td, /= 8.2, 6.0 Hz,

F7©A°F3 H), 7.30 — 7.16 (m, 2H), 7.17 — 7.03 (m, 1H), 5.02 (qd, J= 6.5, 3.9 Hz, 1H), 2.79 (d,

A J =42 Hz, 1H). 3C NMR (151 MHz, CDCly)  162.8 (d, J = 246.4 Hz), 136.2 (d,
J=17.6 Hz), 130.2 (d, /= 7.8 Hz), 124.0 (q, J = 282.2 Hz), 123.1 (d, /= 3.0 Hz), 116.5 (d, J=20.8
Hz), 114.5 (d, J = 23.4 Hz), 72.3 (t, J = 32.2 Hz). ’F NMR (376 MHz, CDCls) § -78.41, -112.12.
HRMS (ESI) calcd. for CgHgF4,O [M-H]: 193.0282, Found: 193.0273.

Optical Rotation: [a]*°p = +14.4 (¢ = 1.0, CHCI3). The absolute configuration was assigned
to be (S) by analogy to 2a. 96% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,
"hexane//PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 210 nm, tg; = 11.2 min for
minor isomer, tg; = 12.1 min for major isomer).
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] %
e et P |--mnsmee- |--nmmemee- l---mn-- |
1 11.5e1 BB ©.2114 5988.49609 443.91724 49,9776
2 12.396 BB 9.2314 5993.87549 483.34689 50.8224
Totals : 1.19824e4  847.26413

Signal 1: DAD1 A, Sig=218,4 Ref=36@,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Rl O Rl EEEEe R R [-=nmeee- |
1 11.211 BB @.2047 182.89124 13.97279 2.0754
2 12.063 BB ©.2247 8629.45215 596.86493 97.9246
Totals : 8812.34338 610.83772

(8)-1-(3-chlorophenyl)-2,2,2-trifluoroethan-1-ol (2k)

OH

Colourless oil, >99% yield. 'TH NMR (400 MHz, CDCls) § 7.49 (s, 1H), 7.42 — 7.31

Cl
\©ACF3 (m, 3H), 5.00 (¢, J = 6.6 Hz, 1H), 2.75 (s, 1H). *C NMR (101 MHz, CDCl;) 3

% 135.7,134.6, 129.9, 129.7, 127.6, 125.6, 123.9 (q, J=282.4 Hz), 72.2 (q, J = 32.1

Hz). °F NMR (376 MHz, CDCl;) § -78.35. HRMS (ESI) calcd. for CsHgCIF;0 [M-H]-: 208.9987,

Found: 208.9979.

Optical Rotation: [a]*’, = +17.3 (¢ = 1.0, CHCly) (Lit:" [a]*p = +23.1 (¢ = 1.0, CHCl;, S,

99.6% ee). The absolute configuration was determined to be (§). 98% ee. (HPLC condition: Daicel

Chiralcel OJ-H Column, "hexane/PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength =

210 nm, tg; = 10.8 min for minor isomer, tg; = 12.9 min for major isomer).

DADT A Sig=210 4 REi=350,100 (DCHENI2. 200920-2 202006 20 20-16-07\003 PTE4 3 Cace S Tamphal O]

2
i
o 11,012

DA A, 557104 Re=T0, 100 (O7CFEM T F0R0ETT 03005 1303 Se005 PRS- 3 Cr ]

10830

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el BT R O e |---mme !
1 11.e12 BB 5.2020 4766.61914 376.66928 49.9292
2 13.219 BB 9.2428 47808.12891 385.02029 50.6708
Totals : 9546.748085 675.685958

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e Rt R R |---mmeeee O |---eee |
1 108.830 BB ©9.1858 163.59911 13.45999 1.2112
2 12.933 BB @.2351 1.33432e4 879.22192 98.7888
Totals : 1.35868e4 892.68182
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(S)-1-(3-bromophenyl)-2,2,2-trifluoroethan-1-ol (21)
OH Colourless oil, >99% yield. '"H NMR (400 MHz, CDCl;) § 7.64 (s, 1H), 7.54 (ddd,

BW@ACFS J=8.0,2.0, 1.1 Hz, 1H), 7.40 (d, J = 7.8 Hz, 1H), 7.32 — 7.23 (m, 1H), 4.9 (qd, J
2 =6.5,4.3 Hz, 1H),2.73 (d, /= 4.4 Hz, IH). 3C NMR (101 MHz, CDCl;) 3 136.0,
132.7, 130.5, 130.1, 126.1, 124.0 (q, J = 282.4 Hz), 122.7, 72.1 (q, J = 32.5 Hz). YF NMR (565
MHz, CDCls) & -78.33. HRMS (ESI) calcd. for CgHgBrF;0 [M-H]: 252.9481, Found: 252.9477.
Optical Rotation: [a]*’p = +15.9 (¢ = 1.0, CHCI3). The absolute configuration was assigned
to be (S) by analogy to 2a. 97% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,
"hexane/'PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 230 nm, tg; = 11.2 min for

minor isomer, tg; = 14.6 min for major isomer).

BADT D S04 Rel=o 0" T T TS 00T P DS S B e O TADT D), Si=2304 Refeolf (D CHEWIZ. ATAUTRZTZ-20001103-1 020-11-03 10-56-50008-F 2063 B 5]
]

=
— 11320
08

]
S
8

bi1228

5 0 15 ) 3 i T 10 15 2

Signal 1: DAD1 D, 5ig=238,4 Ref=off Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] % # [min] [min]  [mAU*s] [mAU] %
S [z==zz=mmmns onesosocas Jo=zorsane [e=ponoes I e e Ry EEE T EETTEEEE T EEEETTEEE) EEREEEER
1 11.328 BB ©.2298 5158.41064 352.03021 49.6313 1 11.225 BB ©.2302 138.42287  9.48674  1.4350
2 14.842 BB 0.3048 5235.85859 267.85114 50.3687 2 14.668 BB 9.3176 9507.98723 459.85469 98.5650
Totals : 1.83935e4  619.88135 Totals : 9646.33000 468.54143

(8)-2,2,2-trifluoro-1-(naphthalen-2-yl)ethan-1-ol (2m)
OH Colourless oil, 40.7 mg, 90% yield. "H NMR (400 MHz, CDCls) 8 7.98 (s, 1H),

7 CF
* 7.97-7.84 (m, 3H), 7.68 — 7.50 (m, 3H), 5.21 (qd, J= 6.7, 4.3 Hz, 1H), 2.78 (d,

2m

J=4.5Hz, 1H). BC NMR (151 MHz, CDCl;) § 133.7,132.9, 131.2, 128.5, 128.2,
127.7,127.3, 126.9, 126.6, 124.3 (q, J = 282.3 Hz), 124.3, 73.0 (q, J = 32.5 Hz). '°F NMR (376
MHz, CDCl3) & -78.00. HRMS (ESI) calcd. for C;,HgF;0 [M-H]: 225.0533, Found: 225.0526.
Optical Rotation: [a]*°p = +17.7 (¢ = 0.5, CHCI3). The absolute configuration was assigned
to be (S) by analogy to 2a. 99% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,
"hexane//PrOH = 92/8, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 210 nm, tg; = 21.8 min for

minor isomer, tg; = 35.7 min for major isomer).
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DADT A, Sig=210.4 Rei=300.100 (D \CHEWAE. 2212 202008251 2020 05 2% 15-05 TH00+ P 1-FE Naph 2 1ace 0]

TADT A, Si9=2104 Rel=360. 100 (0 CHEMEZ\ 2 361 2020-08-28 15-35-38005 z o
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Signal 1: DAD1 A, Sig=218,4 Ref=368,100

Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min] [mAU*s] [mau] %

# [min] [min] [mAU*s] [mAU] % PR EEEEE |---=]-===--- [ |-mmmmmm e |—=mmemm- |

s s s I5zrsesssss nrtinnsars |=7ssm2m7 \ 1 21.773 BB ©.3797 237.57820  8.8913@ @.7304

1 21.742 BB ©.4193 6164.46680 229.52333 49.8632 2 35.735 BB 6.7235 3.22906e4  683.07532 99.2696
2 35.952 BB ©.6893 £198.29639 136.10626 50.1368

Totals : 1.23628e4  365.62959 Totals : 3.25281led  £691.96662

(5)-2,2,2-trifluoro-1-(naphthalen-1-yl)ethan-1-ol (2n)
OH Colourless oil, 98% yield. '"H NMR (600 MHz, CDCl;) & 8.06 (d, J = 8.5 Hz, 1H),

O CFa 791 (t,J=7.9 Hz, 2H), 7.84 (d, J = 7.2 Hz, 1H), 7.61 — 7.48 (m, 3H), 5.90 (g, J = 6.7

Hz, 1H), 2.64 (s, 1H). 13C NMR (151 MHz, CDCLy) & 133.7, 131.1, 130.2, 129.9,
2n

129.0, 126.8, 125.9, 125.8, 125.2, 124.7 (q, J = 282.3 Hz), 122.8, 69.0 (q, J = 31.9

Hz). ’F NMR (376 MHz, CDCl;) & -76.87. HRMS (ESI) calcd. for C,HgF;0 [M-H]": 225.0533,
Found: 225.0527.

Optical Rotation: [a]*°p = +18.2 (¢ = 1.0, CHCI3). The absolute configuration was assigned

to be (S) by analogy to 2a. 98% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,

"hexane//PrOH = 92/8, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 230 nm, tg; = 17.5 min for

minor isomer, tg; = 24.7 min for major isomer).
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Signal 1: DAD1 D, Sig=23@,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU] %

I RREEEES R B |-=mmeee | == e |==mmme \
1 17.444 BB 9.3798 8856.36426 365.13733 48.7160
2 24.691 BB 9.5405 9323.22949 268.92386 51.2840

Totals :

1.81796e4  634.86119

Signal 1: DAD1 D, Sig=238,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
SRED] ERREEES === | =mm e R | ==mmmmees [ =-=meme

1 17.545 BB 9.3365 112.55531 5.12044 1.2081
2 24,653 BB 9.5420 9204.084297 264.45988 98.7919
Totals : 9316.59828 269.57951

(8)-2,2,2-trifluoro-1-(2-phenyl-1H-indol-3-yl)ethan-1-ol (20)

OH
Ql/\ca
HN

Ph

White solid, 57.7 mg, >99% yield. '"H NMR (400 MHz, CDCls) 6 8.27 (s, 1H), 7.93

(d,J=7.9 Hz, 1H), 7.55 — 7.44 (m, SH), 7.42 (d, J = 8.0 Hz, 1H), 7.28 (dd, J = 7.0,

20 1.2 Hz, 1H), 7.21 (ddd, J = 8.2, 7.1, 1.2 Hz, 1H), 5.32 (qd, J = 7.5, 2.6 Hz, 1H),

2.44 (s, 1H). BC NMR (101 MHz, CDCl;) 6 138.9, 135.9, 131.4, 129.1, 128.9, 126.0, 125.4 (q, J=

282.7 Hz), 123.1, 121.2 (q, J = 2.9 Hz), 120.9, 111.1, 106.1, 68.0 (q, J = 33.7 Hz). "’F NMR (376

MHz, CDCls) § -75.73. HRMS (ESI) calcd. for C;¢H;,FsNO [M-H]": 290.0798, Found: 290.0797.

Optical Rotation: [a]*°p = +60.8 (¢ = 1.0, CHCI3). The absolute configuration was assigned

to be (S) by analogy to 2a. 98% ee. (HPLC condition: Daicel Chiralcel OD-H Column,

"hexane/PrOH = 90/10, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 220 nm, tg; = 36.4 min

for major isomer, tg, = 46.2 min for minor isomer).

TADT A, 55=220.4 Feel=360, 100 (DCHEMIR 12T 2202000273 J02005-27 17381 TETnaoerac O] BADT A, 55=230 4 Rel=350,100 (D CHENGZ. 20 T2 303000273 202006-27 17-55- TT003-P1-E2naae chir )
mAU] Al 7]
7004
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] cog 3
2 I
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| f s}
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\ \ 3 &
0 ot \ﬁ A = o L. 4
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Signal 1: DAD1 A, Sig=220,4 Ref=360,100 Signal 1: DAD1 A, Sig=220,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
#  [min] [min]  [mau*s] [mau] % # [min] [min]  [mAU*s] [mAU] %
EEEt] EEEEEEE |----]------- [EEEEEEEEEE B |-mmmmms | e e e Bt oo [ |zemenaas |
1 36.230 BB 1.3484 1.4643%4  160.51514 58.1113 1 36.352 BB 1.3984 4.32037e4  479.00745 98.7978
2 45.366 BB 1.5871 1.4578%e4  128.16414 49.8887 2 46.194 MM 1.9561 525.72548 4.47946  1.2822
Totals : 2.92228e4  288.67928 Totals : 4.37295e4  474.48699

(8)-2,2,2-trifluoro-1-(thiophen-2-yl)ethan-1-ol (2p)

OH

Colourless oil, >99% yield. 'H NMR (400 MHz, CDCl;) 8 7.40 (dd, J = 5.0, 1.2 Hz,

@ACH 1H), 7.20 (d, J = 3.5 Hz, 1H), 7.05 (dd, J = 5.1, 3.6 Hz, 1H), 5.28 (dt, /= 7.9, 5.1 Hz,

2p

1H), 2.80 (s, 1H).3C NMR (101 MHz, CDCly) & 136.1, 127.5, 127.1, 127.0, 123.7 (q,

J=281.9 Hz), 69.3 (q, J = 34.0 Hz). F NMR (376 MHz, CDCL;) & -78.71. HRMS (ESI) calcd.
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for C¢HsF;0S [M+HCOO]: 226.9995, Found: 226.9990.

Optical Rotation: [a]*’p = +15.9 (¢ = 1.0, CHCl) (Lit:!¥ [a]*p = +24.2 (¢ = 1.0, CHCl;, S,

>98% ee). The absolute configuration was determined to be (S). 97% ee. (HPLC condition: Daicel

Chiralcel OJ-H Column, "hexane/PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength =

230 nm, tg; = 16.5 min for minor isomer, tg; = 25.0 min for major isomer).

BADTD, 55=2304 T2 0T T0R0-06- 3T TI0IS0006F T FTSF-aca DT ADT D, Sig=2304 Rel=oll (0 CHEWI2. ATAZT 2L TZ- 3030 OO0 3T 130345007 FIFE-SF-chrdl D)
2 I
0] e
o 350+
3
H 0] B}
500 &
20 8
400 E s Il
b | I 150 ? /
2004 | 1 . Il
| | w] ) [l
i u
o] | I =3 I - I
| [\ | b4 |
o} — M L S - 03— b S e . —
: 5 = E) = - =
Signal 1: DAD1 D, Sig=23@,4 Ref=off Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mau] #  [min] [min]  [mAU*s] %
S L ezl s l=emsnsnss oz s l=rireas \ LT EEE LT |===e]ommnen Isrson=acs frmommnooc lemom=cds |
1 16.494 BB ©.2917 9485.16816 5083.69455 5@.8585 1 16.469 BB  ©.3571 134.80116 5.76564 1.6266
2 25.008 BB  0.4564 0466.80391 320.62805 49.0495 2 24.970 BB ©.5020 8104.01700 251.47581 08.3734
Totals : 1.89512e4  824.3226@ Totals : 8238.81825 257.24065

(S)-2-fluoro-1-phenylethan-1-ol (2q)

OH Colourless oil, 92% yield. '"H NMR (400 MHz, CDCl3) § 7.44 — 7.27 (m, 5H), 5.01

@ACF“Q (ddd, J = 14.2, 7.7, 3.7 Hz, 1H), 4.68 — 4.20 (m, 2H), 2.64 (s, 1H). 3C NMR (101

2q

MHz, CDCl;) § 138.1 (d, J = 8.4 Hz), 128.6, 128.4, 126.3, 87.1 (d, ] = 174.4 Hz),

72.9 (d, ] = 19.8 Hz). F NMR (376 MHz, CDCl;) § -220.56.

Optical Rotation: [a]*’p = +69.5 (¢ = 1.0, CHCI3) (Lit:[! [a]*’p = -56.8 (¢ = 1.2, CHCl3, R,

98% ee). The absolute configuration was determined to be (§). 99% ee. (HPLC condition: Daicel

Chiralcel OJ-H Column, "hexane/PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength =

210 nm, tg; = 21.6 min for minor isomer, tg; = 24.7 min for major isomer).

DADT A, Sig=210.4 Ref=360, 100 (0 HEMIZT TZETZ X010 20,

21608
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Signal 1: DAD1 A, Sig=21@,4 Ref=36@,10@ Signal 1: DAD1 A, Sig=218,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mau] % #  [min] [min]  [mAU*s] [mAU] %
ooy il lniringi wgnirts iyt | iebpitant i I S R [===n[=mmmnen |=emmsmenes R =-mnneee [
1 21.476 BB ©.3902 1.97004e4 770.72473 49.9198 1 21.604 BB 9.3418 112.93392 4.06852 8.2582
2 24.994 BB ©.4638 1.97637e4  644.35651 5@.8802 2 24.661 BB ©.5224 4.50219e4 1237.50769 99.7498
Totals : 3.94641e4 1415.08124 Totals : 4.51348e4 1241.57621

(5)-2,2-difluoro-1-phenylethan-1-ol (2r)
OH Colourless oil, >99% yield. 'TH NMR (400 MHz, CDCl3) 8 7.45 — 7.34 (m, 5H), 5.76

@ACBH (td, J = 56.0, 4.7 Hz, 1H), 4.81 (td, J = 10.1, 4.6 Hz, 1H), 2.49 (s, 1H). 3C NMR
(101 MHz, CDCl;) 6 135.8 (t, J = 3.2 Hz), 129.0, 128.7, 127.1, 115.8 (t, J = 245.6

Hz), 73.7 (t, J = 24.4 Hz). YF NMR (376 MHz, CDCl) § -127.57 (q, J = 24.8 Hz).
Optical Rotation: [a]*°p = +14.4 (¢ = 1.0, CHCI3). The absolute configuration was assigned
to be (S) by analogy to 2a. 99% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,
"hexane//PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 210 nm, tg; = 29.8 min for

minor isomer, tg; = 31.1 min for major isomer).

_D»\Di-\ Big=2104 Rel=350. 100 0 El ZT TI005T5 20 TS0 P05 DADT A, Sig=110,4 Rel=360, 100 (2T D21 2-30200515 2020-05-15 14-37-111003-P 1-D6-2F chir D)
800+ 0
8
& i o i
E I
I It
400 | 400 |
I
[l i
204 I 20 1
Hn A
[\ Bl
o—r Y o0 LI
% P 5 ) % E) o 5 pr
Signal 1: DAD1 A, Sig=210,4 Ref=36@,100 Signal 1: DAD1 A, Sig=21@,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mAU] % # [min] [min]  [mAU*s] [maU] %
SO i I ot g [emrusesns Jrsspensins I R R | -meenmnees |-mmennnes [-=enmees \
1 29.373 BV 8.5587 2.17175e4 602.27856 49.8758 1 29.755 BB @.3545 81.76247 2.78515 8.3272
2 31.846 VB P.6388 2.18257ed 520.91913 58.1242 2 31.091 BB 9.6883 2.49098e4 607.65887 99.6728
Totals : 4.35432e4  1123.19769 Totals : 2.49916e4  610.44402

(8)-2,2,3,3,4,4,4-heptafluoro-1-phenylbutan-1-ol (2s)

OH Colourless oil, 97% yield. '"H NMR (400 MHz, CDCls) § 7.53 — 7.34 (m, 5H), 5.18

@A CsFr (dt, J=17.7, 5.7 Hz, 1H), 2.58 (d, J = 5.2 Hz,1H). 13C NMR (151 MHz, CDCl;) 5
2 133.9, 129.7, 128.6, 128.0, 72.1 (dd, J=28.5, 22.0 Hz). 19F NMR (376 MHz, CDCly)
6 -80.83 (d, J = 8.4 Hz), -114.59 — -121.33 (m), -122.47 — -129.21 (m). Note: Two of the carbon

atoms from the CF,-CF,-CF; group are not reported in the data above, due to their low signal
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intensity and partial overlap with other signals.

Optical Rotation: [a]*p = +17.3 (¢ = 0.5, CHCI3). The absolute configuration was assigned
to be (S) by analogy to 2a. 87% ee. (HPLC condition: Daicel Chiralcel OD-H Column,
"hexane/'PrOH = 85/15, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 208 nm, tz; = 4.4 min for

minor isomer, tg; = 7.6 min for major isomer).

AT S 208 4 Rete380 100 OCHEW: ST R T TSP A TRy TADTC. S5208 A ReFe 380, 100 (2T ST Z- S0 T2 T2 TG F00S PEAS TE e OF
A .
00 1900
o0
50 3 0 8
a ]
I T
£ I 600 |
Il |
200 400 I
0 | 20 @
7\ \
o — S 0
P 1 : 3 1y & % Iy
Signal 1: DAD1 C, Sig=2@8,4 Ref=360,108 signal 1: DAD1 C, Sig=288,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] % # [min] [min] [mAU*s] [mAU] %
e RS |==mn ] =mne o J--mmmmmeee |-mmmemeee [-=mmnne I P [T PR | -=mmmeeee |==mmmeeeee [=mmmees \
1 4.448 W R ©.1767 4991.37793 449.81186 50.0768 1 4.439 VB 9.1825 805.53235 71.99471 6.3244
2 7.682 VB R ©.2157 4886.34229 352.51266 49.9232 2 7.628 BV R ©.2208 1.19313e4 844.41925 93.6756
Totals : 9787.72021 802.32452 Totals : 1.27368ed 916.41396

(S,E)-1,1,1-trifluoro-4-phenylbut-3-en-2-ol (2t)
oH White solid, 93% yield. '"H NMR (400 MHz, CDCls) 8 7.45 — 7.24 (m, 5H), 6.82

@MC% (, J=15.9 Hz, 1H), 6.18 (dd, J = 16.0, 6.6 Hz, 1H), 4.60 (q, J = 6.3 Hz, 1H),

8 2.70 (d, J= 5.6 Hz, 1H). 3C NMR (101 MHz, CDCl;) § 136.4, 135.3, 128.7 (d,

J=3.0Hz), 126.9, 124.2 (q, J = 281.8 Hz), 120.5 (d, J = 2.2 Hz), 71.6 (q, J = 32.3 Hz). F NMR

(376 MHz, CDCl;) 5 -78.97. HRMS (ESI) caled. for CjoHoF;0 [M-HJ: 201.0533, Found:
201.0525.

Optical Rotation: [a]*’p = +14.3 (¢ = 1.0, MeOH). (Lit:['% [a]?°p = -20.3 (¢ = 0.17, MeOH,

R, 67.6% ee). The absolute configuration was determined to be (S). 95% ee. (HPLC condition:

Daicel Chiralcel OJ-H Column, "hexane/'PrOH = 92/8, flow rate = 1.0 mL/min, T = 25 °C,

wavelength = 254 nm, tg; = 10.4 min for minor isomer, tg, = 12.0 min for major isomer).
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DADTE, Si9=254 4 Ref=aff (D\DATA FI_3 2015-11-19 17-46-00001-P2-E1-ZT2-20191113-5oubie bond keton 0) DADTE, Sip=254 4 Ref=off (D\DATA FI_ SCREENING SOLVENT 2018-12-10 10-32-40004-P2-A4-2T2-20191210-4 B)
AL |
1000 o]
. Py R
| B e 8
| F :
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| il 0] f
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| I
| (| 200 |
200 |
| I s |
g \ | o] Rl ]
T % % e = i 5 % o I & ) & % i Py = =
Signal 1: DAD1 E, Sig=254,4 Ref=off Signal 1: DAD1 E, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
¥ ¢ [min] [min]. :[mAuts) .. —[mal] - #  [min] [min]  [mAU*s] [mAU] %
e Rt [----]------- I---------- |----mmm--- l-------- |
1 3.111 BB ©.1244 30.05438  3.35760 0.1577 mezrlezroned Preenfrmmonad fr=mannases | pernanod |mmmnans |
2 10.0874 BB ©.1864 9517.26465 798.62201 49.9378 1 1e.482 BE  @.1923 201.356% 16.19353 2.5406
3 11.674 BB ©.2149 9511.23438 689.55841 49.9@53 2 12.037 BB @.2181 7683.92236 546.3@731 97.4584

(S,E)-1,1,1-trifluoro-4-(p-tolyl)but-3-en-2-ol (2u)

OH Light yellow solid, >99% yield. "TH NMR (400 MHz, CDCl3) 6 7.28 (d, J =

N
@MCF3 8.1 Hz, 2H), 7.13 (d, J = 7.9 Hz, 2H), 6.77 (d, J = 15.9 Hz, 1H), 6.12 (dd, J =

2 15.9, 6.8 Hz, 1H), 4.57 (p, J = 6.7 Hz, 1H), 2.71 (s, 1H), 2.33 (s, 3H). 13C

Me

NMR (101 MHz, CDCl5) 6 138.8, 136.4, 132.5, 129.4, 126.8, 124.3 (q, J/=281.9 Hz), 119.4, 71.7
(g, J=32.3 Hz), 21.2. F NMR (376 MHz, CDCl;) 8 -78.99. HRMS (ESI) calcd. for C;;H;,;F;0
[M-H]: 215.0689, Found: 215.0682.

Optical Rotation: [a]*’p = +17.1 (¢ = 1.0, MeOH). The absolute configuration was assigned
to be (§) by analogy to 2t. 95% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,
"hexane/'PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 254 nm, tr; = 15.6 min for

minor isomer, tg; = 20.0 min for major isomer).

DADT B, Sig=254 4 Rel=360, 100 (D\CHEM32\ 1 2020-10-21 14-23-5T1003-F 2-A5 5y model-chir--ampha—004 D) DADTE, 5i0=24.4 Rei=300. 100 (21221 Z- 2001021 2020-10-21 14-23-5 ALSH-Mechr D)
mAU ] AU
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i ]
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w0 Il I 0] |
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| #
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0 oy il —] o ey Wy
H P 3 % % ) P : ) i E) % E)

Signal 1: DAD1 B, Sig=254,4 Ref=360,100 Signal 1: DAD1 B, Sig=254,4 Ref=366,100

Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] % # [min] [min] [mAU*s] [mau] %
smsifadasead | =mssfeamanas i e i | e innintadinie |====]mmmee- [===mmmmmne [-==mmmmmee it iniay |
1 15.699 BB 8.2951 1.65717e4 866.70764 49.9564 1 15.625 BB @.3e26 277.947@5 14.38834 2.5419
2 28.188 BB 9.3854 1.66086e4 664.72754 56.8436 2 20.015 BB 9.3872 1.06565e4 426.98356 97.4581
Totals : 3.31723e4 1531.43518 Totals : 1.89344ed 441.21191
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(S, E)-4-(4-chlorophenyl)-1,1,1-trifluorobut-3-en-2-ol (2v)

oy White solid, >99% yield. '"H NMR (400 MHz, CDCl3)  7.39 — 7.28 (m, 4H),

/@MCH 6.82 (d, J=159 Hz, 1H), 6.18 (dd, J = 16.0, 6.3 Hz, 1H), 4.64 (q, /= 6.1 Hz,

. 2 1H), 2.30 (d, J = 5.8 Hz, 1H). 13C NMR (151 MHz, CDCl;) § 135.0, 134.5,

133.9, 129.0, 128.1, 124.2 (q, J = 281.9 Hz), 121.2, 71.5 (q, J = 31.8 Hz). F NMR (376 MHz,
CDCLy) § -79.06 .

Optical Rotation: [a]*’p = +12.6 (¢ = 1.0, MeOH). The absolute configuration was assigned

to be (S) by analogy to 2t. 92% ee. (HPLC condition: Daicel Chiralcel OJ-H Column,

"hexane/'PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 254 nm, t; = 15.1 min for

minor isomer, tg, = 16.6 min for major isomer).

ADTE, =753 4 Rel=350 100 (D CHENTE. A B2V Z 2020700 0070108 1550 MO0 P ST 5Tt OF TADT B, S0=154 4 Ref=350, 100 (D CHERA. A-SZT L R0 108 Z0ET-01-04 1650 S00SF 1-E24r4-Cre 0]
mAY AU
1000
0
¢ 3
| = Lech
. 3
I |
i el
%0 I |
= | 2001 I
- | I
o _ L2 Ay
0 5 ) 2 10 5 ) %
signal 1: DAD1 B, Sig=254,4 Ref=368,100 Signal 1: DAD1 B, 5ig=254,4 Ref=36@,10@
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min]  [mau*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
O] EEE RSl EESEERS |=mmmmmee |-nnmmmmeen J==mmneev | e o B |-mmmmeee |--omnee \
1 15.084 BB 8.3391 1.56476e4 715.6521@ 49,9959 1 15.862 BB 8.3e41 588.13251 29.82161 4.1424
2 16.704 BB 9.3719 1.56501e4 652.35553 50.0841 2 16.646 BB 9.3414 1.36098e4 616.88849 95.8576
Totals : 3.12976ed4 1368.88763 Totals : 1.4197%e4 646.71@1e

(S,E)-4-(4-bromophenyl)-1,1,1-trifluorobut-3-en-2-ol (2w)
Light yellow solid, 78% yield. '"H NMR (400 MHz, CDCl;) 8 7.64 — 7.38 (im,

@Nca 2H), 7.35 - 7.15 (m, 2H), 6.79 (d, J = 15.9 Hz, 1H), 6.18 (dd, J= 16.0, 6.3 Hz,

2w 1H), 4.63 (qd, J = 6.4, 1.4 Hz, 1H), 2.50 (d, J = 5.8 Hz, 1H). 3C NMR (101

Br

MHz, CDCl;) 6 135.0, 134.2, 131.9, 128.4, 124.1 (q, J = 281.9 Hz), 122.7, 121.3 (d, J = 2.2 Hz),
71.4 (q,J =32.3 Hz). ’F NMR (376 MHz, CDCl;) § -78.99. HRMS (ESI) calcd. for C;oHgBrF;0
[M-H]: 278.9638, Found: 278.9636.

Optical Rotation: [a]?p = -2.5 (¢ = 1.0, CHCI;) (Lit:!''1 [a]p = -9.1 (¢ = 1.6, CHCl3, S, >99%
ee). The absolute configuration was determined to be (S). 93% ee. (HPLC condition: Daicel

Chiralcel OJ-H Column, "hexane//PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength =
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254 nm, tg; = 17.5 min for minor isomer, tg; = 19.0 min for major isomer).

BADTE 552 T R T0.100 (O CRENT 30500508 00 e 08 T e a0 FTETO ST mode 0010 TDRDTE, 55-252 4 Ref=J50. 100 (O CHERIZ. T, RIZ0T02 20201022 10000 T P T 2-450-8r < O]
N -
2504 700
@
sl
3 o ]
o g3 g
[ o [
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0 ‘I I\ 300 i
| 200 1
0 I |
o s
; ¥ . SN LA e
10 % B 2 o] 3 o 5 ] %
Signal 1: DAD1 B, Sig=254,4 Ref=356,100 Signal 1: DAD1 B, 5ig=254,4 Ref=350,160
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mau] %
R EEEEEE PRl EEEE [--mmm-nm- |-mmmeee [--nm-e- | g e lszeelemranrs l=zszomnns lomogmzrngs I=mzo0mes I
1 17.334 BB ©.3236 3034.58276 145.32982 49.9879 1 17.474 BB ©.3346 370.48111 17.11268 3.5538
2 18.515 BB ©.3486 3836.85298 135.92886 58.8121 2 19.829 BB 8.3691 1.80546e4  423.32529 96.4462
Totals : 6070.63574 281.25868 Totals ! 1.84258e4  448.43797

(S,E)-1,1,1-trifluoro-4-(3-methoxyphenyl)but-3-en-2-ol (2x)
OH Light yellow oil, 87% yield. 'TH NMR (400 MHz, CDCl3) § 7.32 — 7.22 (m,

Me0\©/\/\CF3 1H), 7.01 (d, J= 7.7 Hz, 1H), 6.94 (t, J= 2.1 Hz, 1H), 6.88 — 6.85 (m, 1H),

= 6.82 (d,J=16.9 Hz, 1H), 6.19 (dd, J=15.9, 6.5 Hz, 1H), 4.63 (pd, J=6.5,

1.3 Hz, 1H), 3.82 (s, 3H), 2.53 (s, 1H). 3C NMR (101 MHz, CDCl3) § 159.8, 136.7, 136.1, 129.7,

124.2 (q, J=281.9 Hz), 121.0 (d, J=2.1 Hz), 119.5, 114.4, 112.1, 71.5 (q, J = 32.5 Hz), 55.3. ¥F

NMR (376 MHz, CDCl;) 6 -79.01. HRMS (ESI) calcd. for C;1H,;;F30, [M-H]: 231.0638, Found:
231.0632.

Optical Rotation: [o]*’p = +9.7 (¢ = 1.0, MeOH). The absolute configuration was assigned to

be (S) by analogy to 2t. 94% ee. (HPLC condition: Daicel Chiralcel OJ-H Column, "hexane//PrOH

=95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 210 nm, tz; = 24.7 min for minor isomer,

trz = 31.6 min for major isomer).

DADTA. S=210-4 Fef=30.100 (D\CHEMIZ\. 212 20201023-1 2020-10-23 10-15-511003-P2 B 10-5-m-OMETac O ABTR Sg=T104 Rel=350, 100 12T TR TS o
mAU] nAU
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Signal 1: DADL A, Sig=210,4 Ref=360,100 Signal 1: DAD1 A, Sig=210,4 Ref=360,160

Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
i leeret et B Jo=mmcecete [Zemcrmee l=szzecs \ e e bt § o= |#emszmn—ne |-====--- |
1 24.627 BB 8.4682 6847.46826 228.107@7 50.8786 1 24.681 BB 9.4697 1505.14978 49,92312 3.2262
2 31.928 BB ©.5939 6825.97070 173.91228 495.9214 2 31.594 BB ©.6037 4.51494e4 1066.82153 96.7738
Totals : 1.36734ed 402.01935 Totals : 4,.66545e4 1116.74465

(S,E)-1,1,1-trifluoro-4-(2-methoxyphenyl)but-3-en-2-ol (2y)

OMe OH Yellow oil, >99% yield. '"H NMR (400 MHz, CDCl;) 4 7.41 (dd, J=17.6, 1.7 Hz,

g
" 1H),7.30 - 7.23 (m, 1H), 7.14 (d, J = 16.1 Hz, 1H), 6.92 (t, /= 7.5 Hz, 1H), 6.87

” (d, J=8.3 Hz, 1H), 6.23 (dd, J=16.1, 6.9 Hz, 1H), 4.59 (q, /= 6.7 Hz, 1H), 3.82

(s, 3H), 2.68 (d, J= 5.4 Hz, 1H). 3C NMR (101 MHz, CDCl3) § 157.0, 131.6, 129.8, 127.4, 124.3

(q,J=281.7 Hz), 124.2, 121.2 (d, J= 2.2 Hz), 120.7, 111.0, 72.1 (q, J = 32.2 Hz), 55.4. F NMR

(376 MHz, CDCl;) 3 -78.94. HRMS (ESI) calcd. for C;1H;;F;0, [M-H]: 231.0638, Found:
231.0633.

Optical Rotation: [o]*’p = +7.7 (c = 1.0, MeOH). The absolute configuration was assigned to

be (S) by analogy to 2t. 91% ee. (HPLC condition: Daicel Chiralcel OJ-H Column, "hexane//PrOH

=95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 254 nm, tz; = 20.5 min for minor isomer,

trz = 26.1 min for major isomer).

DAD1 B, Sig=254 4 Rel=360, 100 (D ACHEMA2\ \ZTZ-20201022-2 2020- 10-22 17-10- 31003 P2-B5-510-OMeracD) DAD1 B, Sig=254.4 Ref=360,100 (2s\ZT2-20201022-2 2020-10-22 17-10-31\004-F2-BT-s}-0-OMe-chir D)
§
0 9 300 8
H I
| 2 |
e I e o it
| | I
i i I
00 | 100 |
(|
0 o S— o A
5 I 15 ) & ) E i 5 1 15 Y % ) %
Signal 1: DAD1 B, Sig=254,4 Ref=360,100 Signal 1: DAD1 B, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAU*s] [mau] % #  [min] [min]  [mAU*s] [mau] %
R e P == emennee <= mmmeeee R o o et e o s !
1 208.455 BB @.3989 6418.84199 258.47148 49.9988 1 20.532 BB 9.3958 470.16525 18.59166 4.7177
2 26.183 BB 9.5083 6418.34277 195.8943@ 50.0012 2 26.149 BB 8.5828 9495.85254 289,.39568 095.2823
Totals : 1.28364ed 446.36578 Totals : 8966.01779 307.98726
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(S,E)-1,1,1-trifluoro-3-methyl-4-phenylbut-3-en-2-ol (2z)
OH Yellow oil, 98% yield. '"H NMR (400 MHz, CDCl;) 8 7.70 — 7.39 (m, 5H), 6.89

% (s, 1H), 476 (p, J = 6.8 Hz, 1H), 4.14 (dd, J = 5.0, 1.9 Hz, 1H), 2.20 (s, 3H). 3C

% NMR (101 MHz, CDCl3) 6 136.2, 132.0, 131.0, 129.1, 128.2, 127.3, 124.6 (q, J
=283.2 Hz),75.8 (q,J=31.4 Hz), 13.3. ’F NMR (376 MHz, CDCl;) 6 -76.24. HRMS (ESI) calcd.
for C;1H;,F;0 [M-H]: 215.0689, Found: 215.0682.

Optical Rotation: [a]*’p = -27.4 (¢ = 1.0, CHCls) (Lit:'' [a]p = -8 (¢ = 1.6, CHCl;, S, 92%
ee). The absolute configuration was assigned to be (S). 94% ee. (HPLC condition: Daicel Chiralcel

OJ-H Column, "hexane//PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength = 254 nm, tg,

= 11.8 min for minor isomer, tg; = 14.7 min for major isomer).

TADTE, S5 Ra=0 100 (O HENT ST RO T 0T 03T P ek Weac B

DT B, S5=754 A Rel= 520,100 (00 TR Z 0T TR T 10 B OO0 P BT e e O]

B e

Signal 1: DAD1 B, Sig=254,4 Ref=360,100

Signal 1: DAD1 B, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] % # [min] [min] [mAU*s] [mAU] %
e EESEERS -] meeee R |-emmeeeees |-=meees I e [ ===n]=mnmen- Ry |-memeeen [-=sneen- |
1 11.578 BB 8.2232 1.02077e4 783.92010 49.9179 1 11.769 BB 9.2198 220.20494 15.49078 3.6754
2 14.491 BB 8.2844 1.62413e4 557.31232 50.0821 2 14.690 BB 9.2722 6940.85127 396.59366 96.9246
Totals : 2.844%0e4 1261.23242 Totals :

7160.25621 412.08444

(R)-1-phenylethan-1-ol (4)
OH Colourless oil, 99% yield. "TH NMR (600 MHz, CDCl;) 8 7.38 — 7.31 (m, 4H), 7.29 —

©/\CH3 7.23 (m, 1H), 4.88 (q, J = 6.5 Hz, 1H), 2.00 (s, 1H), 1.48 (d, J = 6.4 Hz, 3H). 3C
) NMR (151 MHz, CDCl;) 6 145.8, 128.5, 127.4, 125.4,70.4, 25.1.

Optical Rotation: [a.]*p = +53.0 (¢ = 1.0, CHCl3) (Lit:['? [a]*’p = +47.8 (¢ = 1.0, CHCl5, R, 99%

ee). The absolute configuration was determined to be (R). 98% ee. (HPLC condition: Daicel

Chiralcel OJ-3 Column, "hexane//PrOH = 95/5, flow rate = 1.0 mL/min, T = 25 °C, wavelength =

210 nm, tg; = 11.1 min for minor isomer, tg, = 12.8min for major isomer).
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DADT A, Sig=210.4 Ref=350, ETEZTZ033-20210120 2027-01-26 09-EL- DADT A, Sig=Z =360, 100 (2222 03 20210125 20270125 5 Dy
Ay )
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Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R B [ -mmmmmneee J-mmmmmmeee | -mmeeees |
1 10.622 BB 0.2582 6776.92871 365.67569 49.9780
2 12.331 BB 0.3021 6782.89209 313.84119 50.06220

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area

#  [min] [min] [mAU*s] [mAU] %
e R R [=mmmeee [-=mmmmeee [-mmmmeee |
1 11.080 BB 9.2301  68.23878 3.82601 1.0181

2 12.833 BV R ©.3104 6634.04736 299.55902 98.9819
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IV. Applications of secondary trifluoromethyl alcohols

The late-stage modification of estrone with 2h

Pd(OAc),/PCys
Pin,B,, KOAc, ACN

7, 60% yield

(2h, 94% ee)

Pd(dppf)Clg, N32C03
toluene, reflux

8, 58% yield, 96% de

To a mixture of Estrone (8 mmol) and TEA (16 mmol) in DCM were dropwise added Tf,0
(9.6 mmol) under an argon at 0 °C, the reaction mixture was stirred at rt for 1.5 h. Then, saturated
NaHCOj; solution was added to the reaction mixture. Further ethyl acetate was added, the organic
phases were separated, and the aqueous layer was extracted with ethyl acetate. The combined
organic phase was dried with Na,SO,4 and evaporated in vacuum. Purification of the residue by silica
gel (hexanes/EtOAc 10/1) afforded the desired estrone trifluoromethanesulfonic ester 6 as a white
solid.["3]

Tricyclohexylphosphine (1.9 mol%), palladium acetate (0.9 mol%), and triflate 6 (2.5 mmol)
were added to a mixture of bis(pinacolato)diboron (2.75 mmol) and potassium acetate (5.0 mmol)
in acetonitrile under nitrogen. The mixture was stirred at refluxing temperature until reaction
completion, cooled to 30 — 40 °C, and filtered through a pad of cellulose powder. The filtercake was
washed with acetonitrile. The combined filtrate was evaporated under reduced pressure and the
residue was purified by column chromatography (hexanes/EtOAc 10/1~2/1) to afford pure 7 as a
white solid.[4]

To a solution of 2h (0.8 mmol) in toluene were added boronic acid 7 (0.76 mmol) and 2 M
Na,CO; aqueous (1.8 mL, 1.52 mmol) and Pd(dppf)CI, (0.019 mmol). The solution was degassed
with N, flowing for 30 min. Then the mixture solution was heated to reflux for 10 h. After the
reaction was finished, the reaction mixture was cooled to rt and extracted with ethyl acetate (3 x
100 mL). The combined organic phase was dried with Na,SO, and evaporated in vacuum.

Purification of the residue by silica gel (hexanes/EtOAc 20/1~2/1) afforded 8 as a white solid.
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(8R,9S5,135,145)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a]

phenanthren-3-yl trifluoromethanesulfonate (6)

O

White solid, 2.96 g, 92% yield. 'H NMR (400 MHz, CDCl3) § 7.34 (d, J= 8.6
Hz, 1H), 7.04 (dd, J = 8.6, 2.8 Hz, 1H), 6.99 (d, J=2.7 Hz, 1H), 2.94 (dd, J =

6 9.0, 4.4 Hz, 2H), 2.52 (dd, J= 18.8, 8.7 Hz, 1H), 2.45 —2.37 (m, 1H), 2.30 (td,
J=10.7, 4.3 Hz, 1H), 2.22 — 1.91 (m, 4H), 1.72 — 1.59 (m, 2H), 1.59 — 1.41 (m, 4H), 0.92 (s, 3H).
13C NMR (101 MHz, CDCLy) § 220.3, 147.5, 140.2, 139.3, 127.1, 121.2, 118.7 (d, J = 319.8 Hz),
118.2, 50.3, 47.8, 4.0, 37.7, 35.7, 31.4, 29.3, 26.0, 25.6, 21.5, 13.7. °F NMR (376 MHz, CDCl;)

5-72.97.

(8R,9S5,135,145)-13-methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-6,7,8,9,11,12,13,
14,15,16-decahydro-17H-cyclopenta[a]phenanthren-17-one (7)

O White solid, 570.5 mg, 60% yield. 'TH NMR (400 MHz, CDCl;) § 7.74 —

7.54 (m, 2H), 7.32 (d, J = 8.0 Hz, 1H), 3.11 — 2.79 (m, 2H), 2.57 — 2.41
>§r? (m, 2H), 2.33 (td, J = 10.8, 4.1 Hz, 1H), 2.21 — 1.89 (m, 4H), 1.74 — 1.39

7 (m, 7H), 1.34 (s, 12H), 0.91 (s, 3H). 3C NMR (101 MHz, CDCL3) § 220.8,
143.1, 135.7, 135.5, 132.1, 124.7, 83.6, 50.5, 47.9, 44.6, 37.9, 35.8, 31.5, 29.1, 26.4, 25.5, 24.8,

24.7,21.5,13.8.

(8R,98,135,14.5)-13-methyl-3-(4-((5)-2,2,2-trifluoro-1-hydroxyethyl)phenyl)-6,7,8,9,11,12,13,
14,15,16-decahydro-17H-cyclopenta[a]phenanthren-17-one (8)

White solid, 188.9 mg, 58% yield. "TH NMR (600 MHz, DMSO-d) &
7.66 (d, J=7.9 Hz, 2H), 7.55 (d, J=7.9 Hz, 2H), 7.43 (d, /= 8.1 Hz,

1H), 7.40 — 7.33 (m, 2H), 6.86 (s, 1H), 5.20 (q, J = 7.3 Hz, 1H), 3.04

oH 8 —2.83 (m, 2H), 2.48 — 2.37 (m, 2H), 2.28 (td, J = 11.0, 3.9 Hz, 1H),
2.07 (dt, J = 18.3, 8.8 Hz, 1H), 2.02 — 1.92 (m, 2H), 1.79 (d, J = 10.4 Hz, 1H), 1.64 — 1.31 (m, 6H),
0.84 (s, 3H). 3C NMR (151 MHz, DMSO-ds) & 219.6, 140.7, 139.3, 137.0, 136.9, 134.7, 128.2,
127.1, 126.3, 126.0, 125.2 (q, J = 282.5 Hz), 124.0, 70.3 (q, J = 30.4, 29.9 Hz), 49.7, 47.4, 43.9,
37.7,35.4,31.4,29.1, 26.1, 25.4, 21.2, 13.6. '"F NMR (565 MHz, DMSO-d;) 5 -76.68. HRMS

(ESI) calced. for Cy¢Hp7F30, [M+HCOQO]: 473.1945, Found: 473.1941.
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Optical Rotation: [0]?p = +43.4 (c = 1.0, MeOH). 96% de. (HPLC condition: Daicel Chiralcel

AD-H Column, "hexane/'PrOH = 90/10, flow rate = 1.0 ml/min, T = 25 °C, wavelength = 210 nm,

tr1

15.3 min for minor isomer, tg; = 25.7 min for major isomer).

DADT T, So=TT0 7 Rl =0, 00 (D e e 00T 10T T 1130 T o P A eiane o T )

g
— 15200

—11

AT T, 552108 Fefe a0, FENTZ. 202011301 2000 1T 30 T3 02 o0 T

}\5:04

21

Signal 1: DAD1 C, Sig=21@,4 Ref=360,100

Peak RetTime Type Width Area Height

2 25.686 W R ©.6296 2.8705%4  437.96472 57.8391

Totals : 3.57991e4  968.7@996

signal 1: DAD1 C, Sig=21@,4 Ref=360,100

2 25.721 BV R ©.6748 2.20931ed

Totals : 2.25290e4

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] % # [min] [min] [mAU*s] [mAU] %
el R e s R |-ommneeee |-------- || =meelemmeees P |--meee oo e O |
1 15.269 VB R ©.4298 1.58932e4 530.74524 42.1609 1 15.3e4 BV R @.3407 435.87131 15.56325 1.9347

478.40118 98.0653

493,96443

The synthesis of Odanacatib precursor

oH MeOZS
oy QL
B(OH
B (OH),
9

ent-2h, 95% ee

Pd(dppf)Cl,, Na,CO5

O CFs

10, 90% yield, 90% ee

toluene, reflux MeO,S

To a solution of ent-2h (1.8 mmol) in toluene were added (4-(methylsulfonyl)phenyl)boronic
acid 9 (1.9 mmol) and 2 M Na,COj; aqueous (1.8 mL, 3.6 mmol) and Pd(dppf)Cl, (0.045 mmol).
The solution was degassed with N, flowing for 30 min. Then the mixture solution was heated to
reflux for 10 h. After the reaction was finished, the reaction mixture was cooled to rt and extracted
with ethyl acetate (3 X 100 mL). The combined organic phase was dried with Na,SO,4 and evaporated
in vacuum. Purification of the residue by silica gel (hexanes/EtOAc 20/1~2/1) afforded 10 as a white
solid.

(R)-2,2,2-trifluoro-1-(4'-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)ethan-1-ol (10)
OH White solid, 535.1 mg, 90% yield. '"H NMR (400 MHz, CDCl3) 4 8.01
O s (d,J=8.5Hz, 2H), 7.76 (d, J = 8.5 Hz, 2H), 7.64 (t, J = 7.3 Hz, 4H),

MeO,S o 5.12 (qd,J = 6.6, 4.5 Hz, 1H), 3.10 (s, 3H), 2.84 (d, J = 4.6 Hz, 1H). 3C

NMR (101 MHz, DMSO-dg) 6 144.7,139.9, 138.9, 136.4, 128.5, 127.8
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(d, J=1.8 Hz), 127.2, 125.1 (q, J = 282.8 Hz), 70.2 (q, J = 30.5 Hz), 43.7. ’F NMR (376 MHz,
CDCly) & -78.27. HRMS (ESI) calcd. for C;sH;3F;0, [M+HCOO]: 375.0525, Found: 375.0517.
Optical Rotation: [0]?p = -12.1 (¢ = 1.0, THF) (Lit:l"¥ [a]p = -27.2 (¢ = 1.5, THF, R, > 99%
ee). The absolute configuration of 10 was determined to be (R). 90% ee (HPLC condition: Daicel
Chiralcel AD-H Column, "hexane/'PrOH = 80/20, flow rate = 0.8 ml/min, T = 25 °C, wavelength =

254 nm, tg; = 17.9 min for major isomer, tg; = 20.8 min for minor isomer).

DADT B, 513-264,4 Ref=360,100 (DACHEMGZ\ 0-1 2020-12-10 17-16- 49002 P1-E7-08-chi- RA-amphar €nude D]

- 17.602

Signal 1: DAD1 B, Sig=254,4 Ref=368,100 Signal 1: DAD1 B, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU % # [min] [min]  [mAU*s] [mau] %
i B ] B ] EEL R e et EERTEEE el LS L l----1------- [-----mm-- |------m--- [5ermmnme \
1 17.868 BB 9.45089 7532.91816 253.31763 49.9756 1 17.982 BB 8.4524 1.68987e4 572.14252 95.1837
2 20.678 BB 6.5085 7548.26123 224.12526 50.6244 2 20.750 BB ©.4914 854.67059 25.47475 4,8163
Totals : 1.58732e4 477.44289 Totals : 1.77453e4 597.61727
The synthesis of biaryl chiral alcohol (13) to LX1031
o 0
o Q PA(PPha)s, KoCOs O CFs
3+
MeO B(OH), MeO
Br toluene/MeOH, H,0 O
1h 11 12
80% yield
OMe
OH O
[Ir(COD)CI],/ent-L2 ref 19
SIC = 500 O CFy — > O NH;
MeO.
10% NaOH, toluene NJ\N
H, (40 atm) |
F. N
rt, 16 h 13 . (o) '}‘Hz
99% yield, 97% ee F OH
LX-1031 ©

To a solution of 1-(4-bromophenyl)-2,2,2-trifluoroethan-1-one 1h (8.0 mmol) in toluene and
MeOH were added boronic (9.5 mmol), 4 M K,COj; aqueous (6 mL, 24 mmol), and Pd(PPhs)4 (0.4
mmol). The solution was degassed with N, flowing for 30 min. The solution was heated to reflux
for 6 h. After the reaction was finished, the reaction mixture was cooled to rt and extracted with

ethyl acetate (3 x 100 mL). The combined organic phase was dried with Na,SO,4 and evaporated in

S31



vacuum. Purification of the residue by silica gel (hexanes/EtOAc 50/1~25/1) afforded the desired
coupling product 12 as a white solid.!'®]

To a 4.0 mL vial was added the catalyst precursor [[r(COD)Cl], (6.7 mg, 9.97 umol, 1.0 equiv),
(R¢, Sc, R, Skc)-f~amphol ent-L2 (16.2 mg, 21.04 umol, 2.1 equiv) and anhydrous ‘PrOH (2.0 mL)
in the argon-filled glovebox. The mixture was stirred for 2.0 h at 25 °C. The resulting orange solution
(20 pL) was transferred by syringe into a vial (5.0 mL) charged with compound (0.2 mmol), NaOH
(0.8 mg, 0.02 mmol) and anhydrous toluene (1.0 mL). The vial was transferred to an autoclave,
which was then charged with of H, (40 atm) and stirred at rt for 16 h. The hydrogen gas was released
slowly in a well-ventilated hood, and the solution was concentrated and purified by silica gel
(hexanes/EtOAc 50/1~25/1) afforded 13 as a white solid.
2,2,2-trifluoro-1-(3'-methoxy-[1,1'-biphenyl]-4-yl)ethan-1-one (12)

o} White solid, 1.79 g, 80% yield. 'TH NMR (400 MHz, CDCl;) § 8.15 (d, J =
MeO O o 7.9 Hz, 2H), 7.76 (d, J= 8.5 Hz, 2H), 7.41 (t, J=8.0 Hz, 1H), 7.23 (d, J =

O 12 7.8 Hz, 1H), 7.18 — 7.14 (m, 1H), 6.99 (dd, J = 8.0, 2.2 Hz, 1H), 3.89 (s,
3H). 3C NMR (151 MHz, CDCl3) 8 180.0 (q, J = 34.9 Hz), 160.1, 148.1, 140.5, 130.7, 130.1,
128.6, 127.7, 119.8, 116.7 (q, J = 291.3 Hz), 114.1, 113.2, 55.3. ’F NMR (376 MHz, CDCl;) 5 -
71.32.
(R)-2,2,2-trifluoro-1-(3'-methoxy-[1,1'-biphenyl]-4-yl)ethan-1-ol (13)

OH White solid, 55.9 mg, 99% yield. '"H NMR (400 MHz, CDCl3) 6 7.63 (d, J

MeO O o = 8.3 Hz, 2H), 7.55 (d, J = 8.1 Hz, 2H), 7.37 (t, /= 7.9 Hz, 1H), 7.22 —

O 13 7.14 (m, 1H), 7.12 (dd, J=2.6, 1.7 Hz, 1H), 6.92 (ddd, J=8.3,2.6, 1.0 Hz,
1H), 5.08 (qd, J = 6.7, 4.6 Hz, 1H), 3.87 (s, 3H), 2.60 (d, J = 4.6 Hz, 1H). 3C NMR (101 MHz,
CDCl3) 6 160.0, 142.4, 141.8, 133.0, 129.9, 127.8, 127.4, 124.3 (q, J = 282.1 Hz), 119.7, 113.0,
129.9, 72.6 (q, J = 31.9 Hz), 55.3. 1F NMR (376 MHz, CDCl;) § -78.27. HRMS (ESI) calcd. for
CisHi3F;0, [M-H]: 281.0795, Found: 281.0791.

Optical Rotation: [a]*?p = -22.2 (¢ = 1.0, EtOH) (Lit:'"* [a]p = -31.85 (¢ = 1.067, EtOH, R,
>99% ee). The absolute configuration was determined to be (R). 97% ee (HPLC condition: Daicel
Chiralcel OD-H Column, "hexane/'PrOH = 95/5, flow rate = 1.0 ml/min, T = 25 °C, wavelength =

254 nm, tg; = 24.3 min for major isomer, tg, = 35.1 min for minor isomer).
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TAD1 B, SI=254 4 Ret=380,100 (D7CHEW3Z. 21220201207 2020-12.07 17-27- 19003 P1-05 s -OMe-Chir 0
75&015 i9=254 4 Ret=350, 100 NI 2200 20T 01207 11-21- FTDd-ys-m- rac DY |
s
3501
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s
2504 1504 3
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h I
k| I g 100 I
- i ? I
0] I A i
I \I \ o ‘li
] | I i o
i = S o J B
4 10 15 E) % 30 3 o o T 5 % I Z ) T =
Signal 1: DAD1 C, Sig=21@,4 Ref=off
signal 1: DAD1 B, Sig=254,4 Ref=36@,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % Peak RetTime Type Width Area Height Area
P EErerr | T PSSR |--mmmmmees e e | #  [min] [min]  [mAU*s] [mAU] %
1 17.316 BB ©.4867 1902.41980 60.52549 56.5138 e s |mmmmlperanzs I==rampmnss herrrresass | smmmnss I
2 33.262 BB ©.8145 1863.71729  32.43840 49.4862 1 24.324 BB @.6462 52595.86084 126.84117 98.5161
2 35.149 MM 1.8880  79.76646 1.31895  1.4839
Totals : 3766.13768 92.95589
Totals : 5375.62738 127.36812
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