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1. General remarks:

All reactions and manipulations which are sensitive to moisture or air were performed in an
argon-filled glovebox or using standard Schlenk techniques. Hydrogen gas (99.999%) was
purchased from Shanghai Regulator Factory Co., Ltd. Anhydrous i-PrOH and EtOH were
purchased from J&K. Anhydrous CF;CH2OH were purchased from Sigma-Aldrich, Anhydrous
THF, 1,4-dioxane and hexane was distilled from sodium benzophenone ketyl. Anhydrous
CICH2CHCI were freshly distilled from calcium hydride. Na;COs, K.CO3, Cs,CO3, NaHCOs,
NaOH, KOH, t-BuONa and t-BuOK was purchased from J&K. [Ir(COD)CI], was prepared
according to the literature.t? H, 3C and %P NMR spectra were recorded with a Bruker
ADVANCE IlI (400 MHz) spectrometer with CDCl; as the solvent and tetramethylsilane (TMS)
as the internal standard. Chemical shifts are reported in parts per million (ppm, 6 scale) downfield
from TMS at 0.00 ppm and referenced to the CDCls at 7.26 ppm (for *H NMR) or 77.0 ppm (for
13C NMR). Data are reported as: multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet), coupling constant in hertz (Hz) and signal area integration in natural numbers. *C
NMR and 3P NMR analyses were run with decoupling. Optical rotations [a]p were determined
using a PERKIN ELMER polarimeter 343 instrument. HPLC analyses were performed using
Daicel chiral column.

All the a-amino ketones were prepared according the literature.®” The absolute configuration
of products were determined by comparison of analytical data with the literature (HPLC spectra,

optical rotation). ®°12 The absolute configuration of others were assigned by analogy.

2. General procedure for the preparation of a-amino ketones.

o NBS(1.1eq.) o) o R

. 1 eq. HNR'R?(1.95 eq. N
PN TSOH: H;0(0.1 eq) S Br (195 eq)_ HOL N. 2
X MeCN, 50 °C, 8 h — Et,0, 0 °C A « HCI

Step 1:*4 N-bromosuccinimide was added to the stirred solution of acetophenone in

acetonitrile. The resulting reaction mixture was stirred for 10-15 minutes. After that p-TsOH -H.0

was added to the reaction mixture and refluxed for 8 h and monitored by TLC. After completion
of the reaction, reaction content was brought to room temperature and washed with saturated
solution of sodium bicarbonate and extracted with ethyl acetate, organic layer was dried over
sodium sulphate and concentrated under reduced pressure. The obtained residues were used for the
next step directly.

Step 2:57 The obtained residues of step 1 was added to the stirred solution of NHR'R? in
diethylether, then stirred for 3-5 h and monitored by TLC. After completion of the reaction, the
mixture was filtered and removed the solvent under reduced pressure. The residue was washed
with saturated solution of sodium bicarbonate and the aqueous phase was extracted with ethyl
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acetate. The combined organic extractions were dried over Na,SO4 and concentrated under
reduced pressure to yield a residue. The residue was purified by flash chromatography on silica
gel with ethyl acetate to get the corresponding a-amino ketones. The obtained a-amino ketone was
then treated with hydrochloric acid and recrystallized in hot anhydrous EtOH to give the

corresponding hydrochloride as a white crystalline solid.

3. Asymmetric hydrogenation of a-amino ketones:*68

O R [Ir(COD)Cl],/f-amphox L1 OH R!
. (S/C = 50 000) R
N. > /\/N\ 2
RJ\/ R? W, (40 atm), BuOK (1.3 eq), R R
1 HC rt, 12 h, 'PrOH 2

General procedure (at S/C = 50 000): To a 4.0 mL vial was added the catalyst precursor
[Ir(COD)CI]2 (1.4 mg, 2.010"* mmol), ligand L1 (2.4 mg, 4.2>103 mmol) and anhydrous 'PrOH
(2.0 mL) in the argon-filled glovebox. The mixture was stirred for 2.0 h at 25 °C giving orange red
solution. And then 0.2 mmol of a-amino ketone (as a hydrochloride), t-BuOK (29.2 mg, 1.3 eq.)
were added into a 5 mL hydrogenation vessel. 1.0 mL anhydrous i-PrOH was added as solvent and
a solution of Ir/f-amphox L1 in anhydrous i-PrOH (2.0 uL) was added via an injection port. Then
the vessel was placed in an autoclave, closed it and moved it out from golvebox. The autoclave
quickly purged with hydrogen gas for three times, then pressurized to 40 atm H. The reaction
solution was stirred at room temperature (25 °C-30 °C) until for 12 h, then released pressure
carefully. The solution of reaction mixture was purified by a flash chromatography on a silical gel
with ethyl acetate and the solvent was removed under reduced pressure. The ee value was
determined by chiral HPLC analysis of the chiral amino alcohol directly. The characterization data

of compounds 2a-2n are in accordance with the reported data in the literature.6°-1?

(S)-2-(Benzyl(methyl)amino)-1-phenylethanol (2a)

N.
St

Light yellow oil; >99% yield; >99% ee. The enantiomeric excess was determined by HPLC
on Chiracel OJ-H column, 210 nm, 25°C, n-hexane: i-PrOH = 95:5; flow 1.0 mL/min; tr (major)
= 14.3 min, tg (minor) = 16.8 min. [a]o® = 50.6 (¢ 1.0, EtOH).'H NMR (400 MHz, CDCls) &
7.28-7.16 (m, 10H), 4.67 (dd, J = 10.4, 3.6 Hz, 1H), 3.67 (d, J = 13.1 Hz, 1H), 3.46 (d, J = 13.1
Hz, 1H), 2.53-2.43 (m, 2H), 2.24 (s, 3H). 13C NMR (101 MHz, CDCls) 5 142.16, 138.17, 129.11,
128.46, 127.52, 127.39, 125.94, 69.39, 65.50, 62.38, 41.75.

(S)-2-(Benzyl(methyl)amino)-1-(3-methylphenyl)ethanol (2b)



Light yellow oil; >99% vyield; >99% ee. The enantiomeric excess was determined by HPLC
on Chiracel OJ-H column, 210 nm, 25°C, n-hexane: i-PrOH = 95:5; flow 1.0 mL/min; tr (major)
= 11.3 min, tg (minor) = 12.8 min. [a]p?® = 22.4 (¢ 0.5, EtOH). *H NMR (400 MHz, CDCls) § 7.43
-7.24 (m, 5H), 7.23-7.03 (m, 4H), 4.72 (dd, J = 10.5, 3.4 Hz, 1H), 3.74 (d, J = 13.1 Hz, 1H), 3.53
(d, J = 13.1 Hz, 1H), 2.58-2.50 (m, 1H), 2.34 (s, 3H), 2.31 (s, 3H). 13C NMR (101 MHz, CDCl3) &
142.08, 138.02, 129.12, 127.38, 126.58, 123.03, 69.39, 65.56, 62.39, 41.71, 21.51.

(S)-2-(Benzyl(methyl)amino)-1-(4-methylphenyl)ethanol (2c)

B N.
foad

Light yellow oil; >99% yield; >99% ee. The enantiomeric excess was determined by HPLC
on Chiracel OJ-H column, 210 nm, 25°C, n-hexane: i-PrOH = 85:15; flow 1.0 mL/min; tr (major)
= 7.7 min, tz (minor) = 8.7 min. [a]o? = 63.25 (¢ 1.2, EtOH).'H NMR (400 MHz, CDCls3) & 7.32-
7.23 (m, 7H), 7.14 (d, J = 7.9 Hz, 2H), 4.72 (dd, J = 10.5, 3.4 Hz, 1H), 3.74 (d, J = 13.1 Hz, 1H),
3.52 (d, J = 13.1 Hz, 1H), 2.51-2.43 (m, 2H), 2.33 (s, 3H), 2.31 (s, 3H). *C NMR (101 MHz,
CDCls) 6 139.12, 138.18, 137.15, 129.11, 129.06, 128.44, 127.37, 125.90, 69.24, 65.56, 62.38,
41.73, 21.19.

(S)-2-(Benzyl(methyl)amino)-1-(2-methoxyphenyl)ethanol (2d)
OMe (:)H |

~

Bn

Light yellow oil; >99% yield; >99% ee. The enantiomeric excess was determined by HPLC
on Chiracel OJ-H column, 210 nm, 25°C, n-hexane: i-PrOH = 95:5; flow 1.0 mL/min; tg (major)
= 13.3 min, tg (minor) = 15.3 min. [a]p?® = 84.08 (c 1.2, EtOH). *H NMR (400 MHz, CDCls) §
7.52 (dd, J = 7.5, 1.3 Hz, 1H), 7.42-7.18 (m, 6H), 6.97-6.95 (m, 1H), 6.83 (d, J = 8.2 Hz, 1H),
5.16 (dd, J = 10.0, 3.1 Hz, 3H), 3.87 (brs, 1H), 3.79 (s, 3H), 3.75 (d, J = 13.1 Hz, 1H), 3.53 (d, J =
13.1 Hz, 1H), 2.69 (dd, J = 12.3, 3.2 Hz, 1H), 2.50-2.47 (m, 1H), 2.32 (s, 3H). 3C NMR (101
MHz, CDCl3) 6 156.25, 138.21, 130.39, 129.22, 128.38, 128.11, 127.29, 126.51, 120.81, 110.07,
64.49, 63.44, 62.16, 55.30, 41.97.

(S)-2-(Benzyl(methyl)amino)-1-(3-methoxyphenyl)ethanol (2e)
oH

MeO N.
\©/\/ Bn



Light yellow oil; >99% vyield; >99% ee. The enantiomeric excess was determined by HPLC
on Chiracel OJ-H column, 210 nm, 25°C, n-hexane: i-PrOH = 85:15; flow 1.0 mL/min; tr (major)
=10.9 min, tr (minor) = 11.5 min. [a]o® = 44.40 (c 0.5, EtOH).*H NMR (400 MHz, CDCls3) &
7.39-7.32 (m, 3H), 7.31-7.19 (m, 3H), 6.93-6.90 (m, 2H), 6.82-6.79 (m, 1H), 4.73 (dd, J = 10.2,
3.7 Hz, 1H), 3.80 (s, 3H), 3.74 (d, J = 13.1 Hz, 1H), 3.53 (d, J = 13.1 Hz, 1H), 2.60-2.51 (m, 2H),
2.31 (s, 3H). 3C NMR (101 MHz, CDCls) & 159.73, 143.94, 138.15, 129.36, 129.11, 128.45,
127.38,118.22, 113.13, 111.17, 69.27, 65.41, 62.36, 55.24, 41.74.

(S)-2-(Benzyl(methyl)amino)-1-(4-methoxyphenyl)ethanol (2f)
OH |

B N.
/©/\/ Bn
MeO

Light yellow oil; 99% yield; >99% ee. The enantiomeric excess was determined by HPLC on
Chiracel OJ-H column, 220 nm, 25°C, n-hexane: i-PrOH = 85:15; flow 1.0 mL/min; tz (major) =
14.6 min, tg (minor) = 17.7 min. [a]o® = 46.40 (c 1.0, EtOH). 'H NMR (400 MHz, CDCls) § 7.36-
7.28 (m, 7H), 6.92-6.85 (m, 2H), 4.70 (dd, J = 10.6, 3.3 Hz, 1H), 3.79 (d, J = 5.6 Hz, 3H), 3.81-
3.72 (m, 1H), 3.53 (d, J = 13.1 Hz, 1H), 2.62-2.56 (m, 1H), 2.48 (dd, J = 12.4, 3.4 Hz, 1H), 2.31 (s,
3H). 13C NMR (101 MHz, CDCl3) & 159.04, 138.22, 134.16, 129.09, 128.43, 127.35, 127.20,
113.76, 69.02, 65.52, 62.38, 55.30, 41.74.

(S)-2-(benzyl(methyl)amino)-1-(3-fluorophenyl)ethanol (2g)
oH |

F N.
\©/\/ Bn

Light yellow oil; >99% yield; >99% ee. The enantiomeric excess was determined by HPLC
on Chiracel OJ-H column, 210 nm, 25°C, n-hexane: i-PrOH = 97:3; flow 1.0 mL/min; tg (major)
= 15.2 min, tg (minor) = 16.2 min. [a]p?® = 48.80 (¢ 1.0, EtOH). 'H NMR (400 MHz, CDCls) §
7.45-7.21 (m, 6H), 7.10-7.08 (m, 2H), 6.98-6.88 (m, 1H), 4.73 (dd, J = 8.7, 5.3 Hz, 1H), 3.74 (d, J
= 13.0 Hz, 1H), 3.53 (d, J = 13.1 Hz, 1H), 2.56-2.52 (m, 2H), 2.32 (s, 3H). *C NMR (101 MHz,
CDCl3) 6 162.99 (d, J = 246.4 Hz), 144.99 (d, J = 7.1 Hz), 137.99, 129.08, 128.48, 127.46, 121.41
(d, J=7.1Hz), 114.28 (d, J = 22.22 Hz), 112.81 (d, J = 22.22 Hz), 68.80, 65.20, 62.34, 41.75.

(S)-2-(Benzyl(methyl)amino)-1-(2-chlorophenyl)ethanol (2h)
Cl (:)H |

N.
Bn

Light yellow oil; >99% yield; >99% ee. The enantiomeric excess was determined by HPLC
on Chiracel AD-H column, 210 nm, 25°C, n-hexane: i-PrOH = 98:2; flow 0.3 mL/min; tr (minor)

= 32.9 min, tz (Major) = 36.0 min. [a]p® = 100.1 (c 1.0, EtOH). *H NMR (400 MHz, CDCls) &
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7.54 (dd, J = 7.7, 1.3 Hz, 1H), 7.34-7.07 (m, 8H), 5.10 (dd, J = 10.3, 2.9 Hz, 1H), 3.92 (brs, 1H),
3.69 (d, J = 13.1 Hz, 1H), 3.44 (d, J = 13.1 Hz, 1H), 2.68-2.65 (m, 1H), 2.35-2.32 (m, 1H), 2.26 (s,
3H). 3C NMR (101 MHz, CDCls) § 139.57, 138.16, 131.72, 129.20, 129.13, 128.47, 128.42,
127.40, 127.34, 127.18, 66.49, 63.22, 62.25, 41.85.

(S)-2-(Benzyl(methyl)amino)-1-(4-chlorophenyl)ethanol (2i)

N.
@N >
Cl

White solid; >99% vyield; >99% ee. The enantiomeric excess was determined by HPLC on
Chiracel OJ-H column, 220 nm, 25°C, n-hexane: i-PrOH = 85:15; flow 1.0 mL/min; tr (major) =
7.8 min, tg (minor) = 8.3 min. [a]o?® = 43.00 (c 1.0, EtOH).'H NMR (400 MHz, CDCls) & 7.38-
7.26 (m, 9H), 4.71 (dd, J = 9.6, 4.5 Hz, 1H), 3.74 (d, J = 13.0 Hz, 1H), 3.53 (d, J = 13.0 Hz, 1H),
2.56-2.48 (m, 2H), 2.32 (s, 3H). *C NMR (101 MHz, CDCls) & 140.69, 138.01, 133.09, 129.08,
128.50, 128.48, 127.44, 127.27, 68.76, 65.29, 62.35, 41.75.

(S)-2-(Benzyl(methyl)amino)-1-(3-bromophenyl)ethanol (2j)
oH

B - N.
r\©/\/ Bn

Colorless oil; >99% vyield; >99% ee. The enantiomeric excess was determined by HPLC on
Chiracel OJ-H column, 210 nm, 25 °C, n-hexane: i-PrOH = 97:3; flow 1.0 mL/min; tg (minor) =
18.2 min, tr (major) = 20.2 min. [a]o?® = 29.41 (c 1.0, EtOH). *H NMR (400 MHz, CDCls) § 7.52
(s, 1H), 7.42-7.23 (m, 7H), 7.19 (t, J = 7.7 Hz, 1H), 4.70 (dd, J = 8.6, 5.4 Hz, 1H), 3.73 (d, J =
13.1 Hz, 1H), 3.53 (d, J = 13.1 Hz, 1H), 2.60-2.49 (m, 2H), 2.31 (s, 3H). *C NMR (101 MHz,
CDCls) 6 144.63, 137.98, 130.54, 129.95, 129.08, 128.97, 128.49, 127.47, 124.50, 122.54, 68.76,
65.27, 62.35, 41.72.

(S)-2-(Benzyl(methyl)amino)-1-(4-bromophenyl)ethanol (2k)
oH

: N.
@N ="
Br

White solid; >99% yield; >99% ee. The enantiomeric excess was determined by HPLC on
Chiracel OJ-H column, 210 nm, 25°C, n-hexane: i-PrOH = 95:5; flow 1.0 mL/min; tr (major) =
16.1 min, tg (minor) = 17.4 min. [a]p® = 38.40 (c 1.0, EtOH). *H NMR (400 MHz, CDCls) § 7.37
(d, J = 8.2 Hz, 2H), 7.32-7.18 (m, 5H), 7.14 (d, J = 8.1 Hz, 2H), 4.62 (dd, J = 9.1, 4.5 Hz, 1H),
3.66 (d, J = 13.0 Hz, 1H), 3.45 (d, J = 13.0 Hz, 1H), 2.45-2.41 (m, 2H), 2.24 (s, 3H). 13C NMR



(101 MHz, CDCls) 6 140.18, 136.91, 130.37, 127.41, 126.56, 126.38, 120.13, 67.73, 64.15, 61.27,
40.68.

(S)-2-(tert-butylamino)-1-phenylethanol (2I)
OH H

N<

White solid; >99% vyield; >99% ee. The enantiomeric excess was determined by HPLC on
Chiracel AD-H column, 210 nm, 25°C, n-hexane: i-PrOH = 85:15; flow 1.0 mL/min; tr (major) =
12.5 min, tr (minor) = 15.6 min. HPLC conditions (To the corresponding benzoyl derivatives).
[a]p?® = 25.9 (¢ 1.2, EtOH).*H NMR (400 MHz, CDCls) 8 7.51-7.45 (m, 2H), 7.40-7.28 (m, 3H),
5.45 (dd, J = 10.6, 2.0 Hz, 1H), 3.24 (dd, J = 12.2, 2.3 Hz, 1H), 3.06 (dd, J = 12.0, 10.8 Hz, 1H),
1.51 (s, 9H). *C NMR (101 MHz, CDCls) & 139.87, 128.74, 128.29, 125.85, 68.74, 58.10, 49.66,
26.07.

(R)-2-(benzyl(methyl)amino)-1-(thiophen-2-yl)ethanol (2m)

N
@/\/ Bn
\ S

Colorless oil; >99% vyield; >99% ee. The enantiomeric excess was determined by HPLC on
Chiracel OJ-H column, 210 nm, 25 °C, n-hexane: i-PrOH = 95:5; flow 1.0 mL/min; tg (minor) =
19.2 min, tg (major) = 21.6 min. [a]o?® = 14.7 (c 1.2, EtOH). *H NMR (400 MHz, CDCls) § 7.40-
7.21 (m, 6H), 7.01-6.93 (m, 2H), 5.02 (dd, J = 10.4, 3.5 Hz, 1H), 3.73 (d, J = 13.0 Hz, 1H), 3.56
(d, J=13.1 Hz, 1H), 2.77 (dd, J = 12.3, 10.4 Hz, 1H), 2.64 (dd, J = 12.4, 3.5 Hz, 1H), 2.30 (s, 3H).
13C NMR (101 MHz, CDCl3) § 145.78, 138.04, 129.09, 128.47, 127.42, 126.62, 124.46, 123.73,
65.94, 65.36, 62.38, 41.72.

(R)-2-(benzyl(methyl)amino)-1-(pyridin-2-yl)ethanolol (2n)
OH |

X N\Bn

_N

Light brown oil; 99% yield; >99% ee. The enantiomeric excess was determined by HPLC on
Chiracel AS-H column, 210 nm, 25°C, n-hexane: i-PrOH = 97:3; flow 1.0 mL/min; tg (minor) =
12.9 min, tz (Major) = 17.3 min. [a]p® = 80.8 (¢ 1.2, EtOH). 'H NMR (400 MHz, CDCls) & 8.52
(d, J = 4.4 Hz, 1H), 7.68 (td, J = 7.7, 1.7 Hz, 1H), 7.51 (d, J = 7.9 Hz, 1H), 7.37-7.22 (m, 5H),
7.17 (dd, J = 6.9, 5.4 Hz, 1H), 4.87 (dd, J = 9.8, 3.9 Hz, 1H), 3.73 (d, J = 13.1 Hz, 1H), 3.54 (d, J
=13.1 Hz, 1H), 2.81 (dd, J = 12.4, 3.9 Hz, 1H), 2.66 (dd, J = 12.4, 9.8 Hz, 1H), 2.32 (s, 3H). 13C
NMR (101 MHz, CDClz) & 161.72, 148.64, 138.35, 136.77, 129.06, 128.39, 127.28, 122.34,
120.42, 70.20, 63.83, 62.40, 41.87.



(S)-3-(2-(benzyl(methyl)amino)-1-hydroxyethyl)phenol (20)
OH
o

HO ~ N.
\©/\/ Bn

To a 4.0 mL vial was added the catalyst precursor [Ir(COD)CI]. (1.4 mg, 2.0x10-* mmol),
ligand L1 (2.4 mg, 4.2x10" mmol) and anhydrous 'PrOH (2.0 mL) under argon atmosphere. The
mixture was stirred for 2.0 h at 25 °C giving orange red solution in the argon-filled glovebox. And
then 0.2 mmol of a-amino ketone 10 (as a hydrochloride), t-BuOK (51.6 mg, 2.3 eq.) were added
into a 5 mL hydrogenation vessel. 1 mL anhydrous i-PrOH was added as solvent and a solution of
Ir/f-amphox L1 in anhydrous i-PrOH (2 pL, ¢ = 2.0x10-® mol/L) was added via an injection port.
Then the vessel was placed in an autoclave, closed it, and moved out of the golvebox. The
autoclave was quickly purged with hydrogen gas for three times, then pressurized to 40 atm Ho.
The reaction solution was stirred at room temperature (25 °C - 30 °C) until for 12 h, then released
pressure carefully. The reaction solution was treated with 2N HCI aqueous solution to adjust pH
to ~7. the solvent was removed under reduced pressure and the residue was purified by a flash
chromatography on a silical gel with ethyl acetate (1% EtsN) as eluent to afford 20 as a white
solid; >99% conv.; 97% yield; >99% ee. The enantiomeric excess was determined by HPLC on
Chiracel OJ-H column, 210 nm, 25°C, n-hexane: i-PrOH = 80:20; flow 1.0 mL/min; tr (major) =
10.8 min, tr (minor) = 15.9 min. [a]p? = 50.7 (c 1.0, EtOH).H NMR (400 MHz, CDCls) § 7.40-
7.24 (m, 5H), 7.16 (t, J = 7.8 Hz, 1H), 6.91 (s, 1H), 6.83 (d, J = 7.6 Hz, 1H), 6.77-6.68 (m, 1H),
4.74 (dd, J = 10.3, 3.6 Hz, 1H), 4.10 (brs, 2H), 3.77 (d, J = 13.1 Hz, 1H), 3.57 (d, J = 13.1 Hz, 1H),
2.59 (dt, J = 12.5, 5.4 Hz, 2H), 2.33 (s, 3H). 3C NMR (101 MHz, CDCls) & 156.17, 143.60,
137.47,129.57, 129.25, 128.51, 127.56, 117.93, 114.69, 112.83, 69.16, 65.03, 62.18, 41.62.

Asymmetric hydrogenation of a-amino ketone 1la at S/C = 500 000:

To a 4.0 mL vial was added the catalyst precursor [Ir(COD)CI]. (1.4 mg, 2.0x10-* mmol),
ligand L1 (2.4 mg, 4.2>10" mmol) and anhydrous 'PrOH (2.0 mL) in the argon-filled glovebox.
The mixture was stirred for 2.0 h at 25 °C giving orange red solution. The 10 mmol of a-amino
ketone la (as a hydrochloride) and t-BuOK (13 mmol, 1.46 g) were added into a 10 ml
hydrogenation vessel. 5 mL anhydrous i-PrOH was added as solvent and a solution of Ir/f-amphox
L1 in anhydrous i-PrOH (10 pL, 2.0x<10-® mol/L) was added via an injection port. Then the vessel
was placed in an autoclave, closed it and moved it out from golvebox. The autoclave was quickly
purged with hydrogen gas for three times, then pressurized to 50 atm H,. The reaction solution
was stirred at 30 °C until no obvious hydrogen pressure drop was observed (48 h), then released
pressure carefully. The solvent of the reaction mixture was removed under reduced pressure and

the residue was purified by a flash chromatography on a silical gel with ethyl acetate as eluent to



afford the chiral amino alcohol (S)-2a 2.38 g as a light yellow oil, >99% conversion, >99%
yield, >99% ee (S).

4. The Synthesis of (S)-Phenylephrine Hydrochloride at S/C=200 000.5813

[ICOD)CI], / L1
S/C = 200 000
H H
T BUOK(2.3 eq.) o oH

HO N. HO ~ N, feference 6] Ho N
. H(B:? 50 atm H,, i-PrOH, \©/\/ Bn \©/\/. -
30°C, 24 h

10 (S)-20 (S)-phenylephrine hydrochloride
>99%conv.
>99%ee
95% yield

1.17 g (4 mmol) of amino ketone 1o (as a hydrochloride) and 1.03 g (9.2 mmol) of t-BuOK
were added into a 10 ml hydrogenation vessel. Then 4 mL of anhydrous i-PrOH and 10 pL
(2.0%<10® mol/L, 0.02 pmol) of the solution of Ir-L1 in anhydrous i-PrOH was added via an
injection port. Then the vessel was placed in an autoclave, closed it and moved it out from
golvebox. The autoclave was quickly purged with hydrogen gas for three times, then pressurized
to 50 atm Ha. The reaction solution was stirred at 30 °C until no obvious hydrogen pressure drop
was observed (24 h), then released pressure carefully. The reaction solution was treated with 2N
HCI aqueous solution to adjust pH to ~7. The solvent was removed under reduced pressure and
the residue was purified by a flash chromatography on a silical gel with ethyl acetate (1% EtsN) as
eluent to afford (S)-20 0.98 g as a white solid; >99% conv.; 95% vyield; >99% ee. The
enantiomeric excess was determined by HPLC on Chiracel OJ-H column, 210 nm, 25 °C, n-
hexane: i-PrOH = 80:20; flow 1.0 mL/min; tz (major) = 10.8 min, tz (minor) = 15.9 min. [a]p?® =
50.7 (c 1.0, EtOH).*H NMR (400 MHz, CDCls) 6 7.40-7.24 (m, 5H), 7.16 (t, J = 7.8 Hz, 1H), 6.91
(s, 1H), 6.83 (d, J = 7.6 Hz, 1H), 6.77-6.68 (m, 1H), 4.74 (dd, J = 10.3, 3.6 Hz, 1H), 4.10 (brs, 2H),
3.77 (d, J = 13.1 Hz, 1H), 3.57 (d, J = 13.1 Hz, 1H), 2.59 (dt, J = 12.5, 5.4 Hz, 2H), 2.33 (s, 3H).
13C NMR (101 MHz, CDCl3) § 156.17, 143.60, 137.47, 129.57, 129.25, 128.51, 127.56, 117.93,
114.69, 112.83, 69.16, 65.03, 62.18, 41.62.



5. NMR spectra

(S)-2-(Benzyl(methyl)amino)-1-phenylethanol (2a)
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(S)-2-(Benzyl(methyl)amino)-1-(3-methylphenyl)ethanol (2b)
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(S)-2-(Benzyl(methyl)amino)-1-(4-methylphenyl)ethanol(2c)
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(S)-2-(Benzyl(methyl)amino)-1-(2-methoxyphenyl)ethanol (2d)
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(S)-2-(Benzyl(methyl)amino)-1-(3-methoxyphenyl)ethanol (2e)
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(S)-2-(Benzyl(methyl)amino)-1-(4-methoxyphenyl)ethanol (2f)
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(S)-2-(benzyl(methyl)amino)-1-(3-fluorophenyl)ethanol (2g)
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(S)-2-(Benzyl(methyl)amino)-1-(2-chlorophenyl)ethanol (2h)
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(S)-2-(Benzyl(methyl)amino)-1-(4-chlorophenyl)ethanol (2i)
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(S)-2-(Benzyl(methyl)amino)-1-(3-bromophenyl)ethanol (2j)
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(S)-2-(Benzyl(methyl)amino)-1-(4-bromophenyl)ethanol (2k)
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(S)-2-(tert-butylamino)-1-phenylethanol (2I)
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(R)-2-(benzyl(methyl)amino)-1-(thiophen-2-yl)ethanol (2m)
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(R)-2-(benzyl(methyl)amino)-1-(pyridin-2-yl)ethanol (2n)
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(S)-3-(2-(benzyl(methyl)amino)-1-hydroxyethyl)phenol (20)
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6. HPLC spectra

(S)-2-(Benzyl(methyl)amino)-1-phenylethanol (2a)

Data File E:\DATANUWLAUWL-HY-RACHIMTL-HY-RAC 2Z017-02Z-24 0%9-25-58%061-0201.D

Sample WNawme: PH-RAC

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method :

Lazt changed

Additional Info

Seqg. Line : 2
1Z60HPLC-DAD Location : ¥ial A1
2/24/2017 9:42:04 AM Inj : 1

Inj Woluwe : Z2.000 pl

¢ EVDATANWT LA WWL-HY-PAC\TTL-HY-RAC Z017-02-24 09-25-58\DAD-0J(1-8)-95-5-

1ML-2UL-ALL-30MIN.M

2/24/2017 9:28:58 aAM by SYRTEM

E\DATA\WITLYNWTWL-HY-RACN\UWL-HY-RAC 2Z017-02-24 09-25-58\DAD-0J({1-6)-95-5-
IML-2UL-ALL-30MIN.M (Secuetce Method)

2/24/2017 4:36:06 PM by 3YSTEM

(modified after loading)

Peak is) manually integrated

DAl G, SigE210,4 R ef=off { EADATANWILION L HYS RACYWIOIL-HY: RAC 20 7-02 24 09- 285805 1-0201 .00
mal |
OH |
2000
“Bn
1500
=
™
2
£
=
o
000
00 4
o L T T
T T T T T T
o] 12 14 L= 12 20 = min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Fignal 1: DADY C, 5ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmilT*=] [malr] %

1 14.290 EB
Z 16.776 EB

0.3052 2.45106ed4 1236.98792 49,5107
0.36658 Z.49550ed4 1024.02173 50.4893

Totalsa 4,95056e4 22Z61.00964
#%% End of Report *+%%
1260HPLC-DAD 2/24/2017 4:36:14 PM 3V3TEM Page 1 of 1
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Data File E:\DATAZWWLY\WUWL-HY-BRACA\WTL-HY-RAC Z2017-02-24 09-28-534041-0701.D
FH-EE

Zanple Name:

Ao,
Aoy,
Injection Date

Operator

Acg. Method

Last changed

Analysis Method :

Last changed

Additional Info

Instrument :

: 7
1260HPLC-DAD Location @ Vial 41
272472017 12:16: 35 PM Inj : 1
Injy Wolume 2.000 pl

¢ E\DATANWT LY WWL-HY-RAC\TTL-HY-RAC Z017-02-24 09-25-58'DAD-0T(1-6)-95-5-

1ML-2UL-ALL-30MIN. M

272442017 9:28:58 AM by SYSTEM

EWDATE\WIT LY WWL-HY-RACY\UWL-HY-RAC Z2017-02-24 09-25-55\DAD-0J(1-6)-95-5-
IML-Z2UL-ALL-30MIN.M (Secuence Method)

272442017 4:38:07 PM by SYSTEM

[modified after loading)

Peak |3) marmally integrated

Lol C, Sige210,4 Ref=off {EDATAW L L HYy: RACYIAL-HY: RAC 20 7-02- 24 02-28-58041-0701 .0
mél |
25007 OH |
= ®}
. o é?
~ B ['e} I
n Eﬁﬁ
2000
1500
1000
00 4
1}
T T T T T
10 12 14 16 18 20 min
Area Percent FEeport
Sorted By Gigmal
Multiplier 1.0000
Dilution l.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Signal 1:

Peak FetTine Type

1 14.153 MM

DADL C,

§ig=210,4 Ref=off

Width Area Area

[mET*s]

Height

0.4254 5.04612ed 1977.12036 100.0000

S5.0461zed  1977.12036

1Z60HPLC-DAD 272472017 4:36:12 PM 3TSTEM

#%% End of Report *+%%

Page 1 of 1
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(S)-2-(Benzyl(methyl)amino)-1-(3-methylphenyl)ethanol (2b)

Data File E:\DATANUWLAUWL-HY-RACHIMTL-HY-RAC 2Z017-02Z-24 0%9-25-58%06353-0401.D

Sample WName: M-ME-RAC

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method :

Lazt changed

Additional Info

: 4
1Z60HPLC-DAD Location : ¥ial 63
2/24/2017 10:43: 54 AM Inj : 1

Inj Woluwe : Z2.000 pl

¢ EVDATANWT LA WWL-HY-PAC\TTL-HY-RAC Z017-02-24 09-25-58\DAD-0J(1-8)-95-5-

1ML-2UL-ALL-30MIN.M

2/24/2017 9:28:58 aAM by SYRTEM

E\DATA\WITLYNWTWL-HY-RACN\UWL-HY-RAC 2Z017-02-24 09-25-58\DAD-0J({1-6)-95-5-
IML-2UL-ALL-30MIN.M (Secuetce Method)

2/24/2017 4:22:58 PM by 3YSTEM

(modified after loading)

Peak is) manually integrated

DAl G, SigE210,4 R ef=off { EADATANWILION L HYS RACYWIOIL-HY: RAC 20 7-02 24 09- 2858052304901 .00
mal |
OH |
2000 ~
Bn
o
& o
1500 - - bl
o
000
00 4
0 L T
T T T T T
g 0 12 14 =] min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Fignal 1: DADY C, 5ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmilT*=] [malr] %

1 11.272 BB
Z 12.805 VB

0.26158 2Z2.455868e4 1453.32751 49,2322
0.2900 Z.56651ed 1336.59831 50.7678

Totalsa 5.05540e4 2789.92383
#%% End of Report *+%%
1260HPLC-DAD 2/24/2017 4:23:05 PM 3YV3TEM Page 1 of 1
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Data File E:\DATA\WWLY\WUWL-HY-BRACA\WTL-HY-RAC Z2017-02-24 09-28-534043-0901.D

Zanple Nawme: M-ME-EE

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last changed
Analysis Method :

Last changed

Additional Info

: El
1260HPLC-DAD Location @ Vial 43
2/24/2017 1:18:24 PN Inj : 1

Injy Wolume : Z2.000 pl

¢ E\DATANWT LY WWL-HY-RAC\TTL-HY-RAC Z017-02-24 09-25-58'DAD-0T(1-6)-95-5-

1ML-2UL-ALL-30MIN. M

272442017 9:28:58 AM by SYSTEM

EWDATE\WIT LY WWL-HY-RACY\UWL-HY-RAC Z2017-02-24 09-25-55\DAD-0J(1-6)-95-5-
IML-Z2UL-ALL-30MIN.M (Secuence Method)

272442017 4:24:25 M by STSTEM

[modified after loading)

Peak |3) marmally integrated

Lol C, Sige210,4 Ref=off {EDATAW L L HYy: RACYIAIL-HY: RAC 20 7-02- 24 02-28-580042-0201 .0
mél |
OH
2500 -
~
Bn ~
5
0 -
1500 4
00
500
o L
T T T T T
g 10 12 14 16 min
Area Percent Beport
Sorted By Gigmal
Multiplier 1.0000
Dilution 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Sigmal 1: DADL C,

Peak FetTine Type

1l 11.Z01 EE

§ig=210,4 Ref=off

Width Area Height Area
[min] [wdT*3] [m&lr] %

0.3043 3.7852%e4d4 1934.52808 100.0000

3.76525e4  1934.52808

#%% End of Report *+%%

1Z60HPLC-DAD 272472017 4:24:30 PM 3TSTEM Page 1 of 1
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(S)-2-(Benzyl(methyl)amino)-1-(4-methylphenyl)ethanol (2c)

Data File E:\DATAVHYWHY-16-9-264HY-16-09-26 Z016-05-26 12-52-194062-0301.D
Sample Wawme: HY-593

Acg. Operator H 3
Aog. Instrument : 1Z60HPLC-DAD Location : Vial &2
Injection Date @ 9/26/2016 1l:Z0:05 PH Inj : 1
Inj Woluwe : 1.000 pl
Acg., Method : E:\DATAVHY\HY-16-9-26YHY-16-09-26 2016-09-26 12-52-19%\DAD-0J(1-6)-85-15-
1.0ML-ALLNM-15MIN. M
Last changed T 972672016 12:52:20 PM by SYSTEM

Analysis Method : E:\DATAVHY\HY-16-9-26%HY-16-09-26 Z016-09-26 12-52-19%DAD-0T{1-6)-85-15-
1.0ML-ALLNM-15MIN. M (Secuetnce Method)

Last changed T 27972017 5:40:55 PM by STSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

Lol C, Sig=210,4 Ref=off (EADATAHYHY 16-9- 26WHY- 16-09-26 2016-09-25 12-52- 10052-0:201 D)

medl

160

~

120 Bn

8710

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C, 5ig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 7.734 BV 0.200Z 1809.70081 133.49043 49,1032
zZ g.710 VB 0.2310 1875.80273 119.59895 50.8968

Totals : 3685, 50354 253.08938

#%*% End of Report **%

LEZ60HPLC-DAD 2s9/2007 5:41:03 PN 3TSTEM Page 1 of 1
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Data File E:\DATA\HY\HY-16-09-27\HY-16-09-27 Z016-09-27 16-18-34%062-0301.D
Sanple Nawe: HYV-16-09-27-5958

Acg. Operator H 3
Acg. Instrument : 12Z60HPLC-DAD Location : WVial 62
Injection Date @ 972772016 4:51:23 PH Inj : L
Injy Wolume : 1.000 pl
Acg. Method : E:ZDATAVHYV\HY -16-09-27\HY-16-09-27 2016-09-27 16-18-34\DAD-0J(1-6)-85-15
-1.0ML-ALLNM-15MIN. 0
Last changed : 9/27/2016 4:158:35 PM by SYSTEM

Analysis Method : E:\DATAVHY\HY-16-09-274HY-16-09-27 2016-09-27 16-15-344DAD-0J(1-6)-85-15
-1.0ML-ALLNM-15MIN.H (Segquence Method)

Last changed : 27952017 B8:43:44 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

DADT C, Sige210,4 R ef=off { EADATAHWHY- 160827 H Y- 1609 27 2015-08-27 1615 3052 0201.0)

mll

1750 o

o
I
7575

500
1240
000
TE0 A

500

250 1 ‘/_J
o

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1l.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Signal 1: DADL C, 5ig=210,4 Ref=off

Peak FetTimne Type Width Lrea Height Area
# [min] [min] [wal*s] [ il ] %

1 7.575% VB 0.1889 1.92436ed 1528.72388 100.0000

Totals : l.92436ed4 1525.72388

*#%*% End of Report **%*

1E60HPLC-DAD 2/9/2017 G:43:458 PN SYSTEM Page 1 of 1

30



(S)-2-(Benzyl(methyl)amino)-1-(2-methoxyphenyl)ethanol (2d)

Data File E:\DATANWWLNUWL-HY-BACATTL-HY-RAC Z2017-02-24 08-28-584062-0301.D
Sample WNawme: O0-MEO-RAC

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method :

Lazt changed

Additional Info

: 3
1Z60HPLC-DAD Location : ¥ial 62
2/24/2017 10:12: 559 AM Inj : 1

Inj Woluwe : Z2.000 pl

¢ EVDATANWT LA WWL-HY-PAC\TTL-HY-RAC Z017-02-24 09-25-58\DAD-0J(1-8)-95-5-

1ML-2UL-ALL-30MIN.M

2/24/2017 9:28:58 aAM by SYRTEM

E\DATA\WITLYNWTWL-HY-RACN\UWL-HY-RAC 2Z017-02-24 09-25-58\DAD-0J({1-6)-95-5-
IML-2UL-ALL-30MIN.M (Secuetce Method)

2/24/2017 4:26:10 PM by 3YSTEM

(modified after loading)

Peak is) manually integrated

DAl G, SigE210,4 R ef=off { EADATANWILION L HYS RACYWIOIL-HY: RAC 20 7-02 24 09- 28580520201 .00
mal ]
750 OMe OH |
~
Bn
1500 A
1250 fﬁ o
i G

000

TE1 4

S00

260

u} + T
T T T T T T
a 0 12 14 =] 18 i min
Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Fignal 1: DADY C, 5ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area

# [min]

[min]  [wAU*s] [wilr] 5

1 13.323 BV
Z 15.312 VB

0.3605 2.668774ed  1109.32776 49,3642
0.3791 2.70238e4 1075.81323 50.1358

Totalsa 5.39012ed4 Z2185.64099
#%% End of Report *+%%
1260HPLC-DAD 2/24/2017 4:26:23 PM 3VITEM Page 1 of 1
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Data File E:\DATAZWWLYWUWL-HY-BRACA\WTL-HY-RAC Z2017-02-24 09-28-534042-0301.D

Zanple Name: O0-MEO-EE

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last changed
Analysis Method :

Last changed

Additional Info

: g
1260HPLC-DAD Location @ Vial 42
272472017 12:47:32 MM Inj : 1

Injy Wolume : Z2.000 pl

¢ E\DATANWT LY WWL-HY-RAC\TTL-HY-RAC Z017-02-24 09-25-58'DAD-0T(1-6)-95-5-

1ML-2UL-ALL-30MIN. M

272442017 9:28:58 AM by SYSTEM

EWDATE\WIT LY WWL-HY-RACY\UWL-HY-RAC Z2017-02-24 09-25-55\DAD-0J(1-6)-95-5-
IML-Z2UL-ALL-30MIN.M (Secuence Method)

272442017 4:28:23 M by SYSTEM

[modified after loading)

Peak |3) marmally integrated

Lol C, Sige210,4 Ref=off {EDATAW L L HYy: RACYIAIL-HY: RAC 201 7-02- 24 02-28-580042-0801 .0
mél |
OMe OH |
2600 B R
Bn .
o
B
2000 ;A
e
1500
1000
00 4 @ﬁ
%&@ﬁ
D N b
T T T T T T
8 10 12 14 16 18 e min
Area Percent Beport
Sorted By Gigmal
Multiplier 1.0000
Dilution l.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal l: DADL C, Sig=210,4 Ref=off
Peak FetTine Type Width Area Height Area
# [win] [min] [wdT*3] [m&lr] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 13.157 MM 0.45582 5.4524%e4 1861.59180 99,5540
Z 15.557 MM 0.3054 244, 27858 13.33094 0. 4460
Totals 5.47688e4 1874.92273
*#%% End of Report *+%%
1260HPLC-DAD 2/24/2017 4:28:31 PM 5YSTEM Page 1 of 1
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(S)-2-(Benzyl(methyl)amino)-1-(3-methoxyphenyl)ethanol (2e)

Data File E:\DATAVHYWHY-16-9-264HY-16-09-26 Z016-05-26 12-52-194063-0401.1
Sample Wawme: HY-599

Acg. Operator H 4
Aog. Instrument : 1Z60HPLC-DAD Location : WVial &3
Injection Date @ 9/26/2016 1:35:55 PH Inj : 1
Inj Woluwe : 1.000 pl
Acg., Method : E:\DATAVHY\HY-16-9-26YHY-16-09-26 2016-09-26 12-52-19%\DAD-0J(1-6)-85-15-
1.0ML-ALLNM-15MIN. M
Last changed T 972672016 12:52:20 PM by SYSTEM

Analysis Method : E:\DATAVHY\HY-16-9-26%HY-16-09-26 Z016-09-26 12-52-19%DAD-0T{1-6)-85-15-
1.0ML-ALLNM-15MIN. M (Secuetnce Method)

Last changed T 27972017 §:47:00 PM by ATHTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DAl G, SigE210,4 Ref=off ( EADATAHYWHY 16-9-26'H Y- 16-09-25 20160926 12-52- 1500630401 [

medl

307 OH |

MeO N
280 © Bn

10582
11533

200 4

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C, 5ig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 10.8382 BV 0.2700 4619.91064 2Z56.70032 46. 2962
Z 11.533 VB 0.3163 5359.11670 2Z47.79356 53.7038

Totals : 9979, 02734 504.49388

#%*% End of Report **%

LEZ60HPLC-DAD 2s9/2007 8:47:053 PN 3¥STEM Page 1 of 1
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Data File E:\DATAVHY\HY-16-09-27\HY-16-09-27 Z016-09-27 16-18-34%063-0401.D
Zanple Nawe: HYV-16-09-27-599

Acg. Operator H 4
Acg. Instrument : 12Z60HPLC-DAD Location : Vial 63
Injection Date : 972772016 5:07:1% PH Inj : L
Injy Wolume : 1.000 pl
Acg. Method : E:ZDATAVHYV\HY -16-09-27\HY-16-09-27 2016-09-27 16-18-34\DAD-0J(1-6)-85-15
-1.0ML-ALLNM-15MIN. 0
Last changed : 9/27/2016 4:158:35 PM by SYSTEM

Analysis Method : E:\DATAVHY\HY-16-09-274HY-16-09-27 2016-09-27 16-15-344DAD-0J(1-6)-85-15
-1.0ML-ALLNM-15MIN.H (Segquence Method)

Last changed : 27952017 B8:50:50 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

DADT C, Sige210,4 R ef=off { EADATAHWHY- 160827 H Y- 1609 27 2015-08-27 1615 3052 0401.0)

mll

B0 OH |
] MeO R N.
70 Bn

10705

00

00 7

400

200

200 4

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1l.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Signal 1: DADL C, 5ig=210,4 Ref=off

Peak FetTimne Type Width Lrea Height Area
# [min] [min] [wal*s] [ il ] %

1 10.705 EBE 0.2754 1.13701ed 6l0.29456 100.0000

Totals : 1.13701e4 6l0.29456

*#%*% End of Report **%*

1E60HPLC-DAD 2/93/2017 G:50:56 PM SYSTEM Page 1 of 1
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(S)-2-(Benzyl(methyl)amino)-1-(4-methoxyphenyl)ethanol (2f)

Data File E:\DATAVHYWHY-16-09-27VHY-16-09-27 Z016-05-27 16-18-344069-1001.D
Sample WNawe: HY-16-09-27-600-FAC

Acg. Operator HE ]
Aog. Instrument : 1Z60HPLC-DAD Location : WVial &9
Injection Date @ 972772016 6:42:45 PH Inj : 1
Inj Woluwe : 1.000 pl
Acg., Method : E:VDATAVHY\HY-16-09-27YHY-16-09-27 2016-09-27 16-15-34\DAD-0J(1-6)-85-15
-1.0ML-ALLNM-15MIN. M
Last changed T 972772016 7:06:17 PN by SYITEM

{modified after loading)

Aralysis Method : E:\DATAVHY\HY-156-09-27\HY-16-09-27 2016-09-27 16-18-34\DAD-0J(1-6)-85-15
-1.0ML-ALLNM-15MIN. M | Sequence Method)

Last changed T 27972017 §:31:33 PM by STITEN
[modified after loading)

Additional Tnfo : Peak(z) manually integrated

Lol A, Sig=220 4 Refoff (EADATAHYYHY 16 09 ZPHY 160027 201M6-09-27 16-18-39062-1001 .07

mALl OH |

N.
Bg{}
e

MeO & 5

4532

¥
%

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DAD1 A, 3ig=2Z0,4 Ref=off

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

1 14.552 MM 0.4541 6&4.67493 25.13113 50.0506
2 17.743 MM 0.5397 683.29016 21.10250 49.9494

Totals : 1367, 96509 46.23363

#%*%* End of Report **%

LEe0HPLC-DAD 2s9/2007 8:31:39 PN 3TSTEM Page 1 of 1
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Data File E:\DATAVHY\HY-16-09-27-1VHY¥-16-09-27-1 2016-09-27 19-08-09)0&64-0201.D
Zanple Nawe: HY-16-09-27-600

Acg. Operator H 2
Acg. Instrument : 12Z60HPLC-DAD Location : Vial 64
Injection Date @ 972772016 7:20:03 PH Inj : L
Injy Wolume : 1.000 pl
Acg. Method : ENDATAVHY\HY-16-08-27-14HY-16-09-27-1 2016-059-27 15-08-09%\DAD-0T(1-6) -
85-15-1.0ML-ALLNM-15MIN. M
Last changed 1 942742016 T:27:50 PM by SYSTEM

(modified after loading)

Analysis Method : E:\DATAVHY\HY-16-09-27-1VHY-16-09-27-1 2016-09-27 19-03-09\DAD-0J(1-8) -
85-15-1.0ML-ALLNM-15MIN.M (Secuence Method)

Last changed 1 27952017 B:37:13 PM by SYSTEM
{modified after loading)

Additional Info : Peak(s) manually integrated

Lol A, Sig=220 4 Refoff (EADATAHYMHY 16 O 27- WHY 16-08-27-1 201608 27 19-08-02054-0201.00
mal
OH
] ~ N
000 Bn .
o
g &
00 4 MeO §%§?
500
00
200
0 o
Mo
o . b
T T T T T T T T T T T T T
g 2 0 12 14 hl=] 12 =0
Area Percent Report
Sorted By H Gignal
Multiplier H 1l.0000
Dilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal 1: DADY A, Sig=220,4 Ref=off
Peak FetTimne Type Width Area Height hrea
# [min] [min] [wilT*=] [ malr] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 14.300 MM 0.4055 1.86434e4 T66.19769 99,5408
2 17.209% MM 0.3921 67. 20346 2.85859 0.3592
Totals : 1.87106e4 T69.05429
#%% End of Report *+%%
1260HPLC-DAD 27972017 §:37:22 PM AYSTEM Page 1 of 1
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(S)-2-(benzyl(methyl)amino)-1-(3-fluorophenyl)ethanol (2g)

Data File E:\DATANYCCHZ017-01-200WYCC-45-BASE Z017-0z2-21 12-49-09%065-2701.D
Sample WName: HY-M-F-RAC

Acg. Operator H Seq. Line @ 27
Aog. Instrument : 1Z60HPLC-DAD Location : Wial &5
Injection Date @ Z/22/2017 3:02:27 AN Inj : 1

Inj Woluwe : Z2.000 pl

Acg. Method ¢ EVDATANYCCHVZ0LY-01-20NV¥CC-45-BAJE Z017-02-21 12-49-09\DAD-0J(1-6)-97-3-

IML-ZUL-ALL-30MIN. M

Last changed 1 272172017 9:57:46 PN by 3YITEM
Analysis Method : E:\DATA\YCCYZ0l7-01-20V\¥CC-45-BA3E 2017-02-21 12-49-09\DAD-0J(1-6)-97-3-

IML-ZUL-ALL-30MIN.M (Sequence Method)

Last changed T 2/2472017 9:54:52 AM by SY3TEM

(modified after loading)

Additional Info : Peak(s) manually integrated

DAl G, SigE210,4 Ref=off (EADATAYT CE0A7-01-20%C G- 96- BASE 2017-02-21 12-98-08'085-2701 1)
mal ]
1500 OH |
400 F h
Bn g a
ksl o
1200 £
000 A
200
500
400
200
u L T
T T T T T T
o] 12 14 L= 12 20 = min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Fignal 1: DADY C, 5ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmilT*=] [malr] %

1 15.163 BV 0.3313 2.668137ed4 1215.96837 49,4915
Z 16.209 VB 0.3566 Z.73640ed4 1154.09363 50. 5085

Totalsa 5.41783e4 2370.06750
#%% End of Report *+%%
1260HPLC-VWD 2/24/2017 9:54:59 AM 3V3TEM Page 1 of 1
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Data File E:\DATAZWWLY\WUWL-HY-BRACA\WITL-HY-RAC Z2017-02-24 09-28-534046-1301.D

Zanple Nawme: M-F-EE

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method

Last changed

Analysis Method :

Last changed

Additional Info

r 13
1260HPLC-DAD Location @ Vial 46
2/24/2017 3:02:15 PM Inj : 1

Injy Wolume : Z2.000 pl

¢ ENDATANWT LY WWL-HY-RAC\TTL-HY-RAC Z2017-02-24 09-25-58'DAD-0T(1-6)-97-3-

1ML-2UL-ALL-30MIN. M

272442017 9:45:54 AM by SYSTEM

EZDATE\WIT LY WWL-HY-RACYUWL-HY-RAC Z2017-02-24 09-25-55\DAD-0J(1-6)-97-3-
IML-Z2UL-ALL-30MIN.M (Secuence Method)

272442017 4:18:55 PM by SYSTEM

[modified after loading)

Peak |3) marmally integrated

Lol C, Sige210,4 Ref=off {EDATAW L L HYy: RACYIIL-HY: RAC 20 7-02- 24 02-28- 5800451301 .00
T
OH
F - N
2000 Bn &
]
a
1500
1000 +
500
i} L T
T T T T
10 12 14 16 18 min
Area Percent Beport
Sorted By Gigmal
Multiplier 1.0000
Dilution l.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal l: DADL C, Sig=210,4 Ref=off
Peak FetTine Type Width Area Height Area
# [win] [min] [wdT*3] [m&lr] %

1l 15.Z66 EBE

0.3920 4,50202Zed  176Z.76770 100.0000

4, 50202ed  1762.76770

#%% End of Report *+%%

1Z60HPLC-DAD 272472017 4:19:01 PM 3T3TEM Page 1 of 1
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(S)-2-(Benzyl(methyl)amino)-1-(2-chlorophenyl)ethanol (2h)

Data File E:\DATAVYHINYHL-6-500YHL-6-50-1 2017-02-22 20-54-574051-1401.D
Sample Wawe: HY-0-CL-F4C

Acg. Operator
Aog. Instrument :

Injection Date

Acg. Method

Last changed

Analysis Method :

Lazt changed

Additional Info

1260HPLC-WID
272372017 6:30:51 AM

=0, 3ML-210NM-60MIN. M | Sequence
2/23/2017 8:13:44 PM by 3YSTEM
(modified after loading)

Peak is) manually integrated

Location :

Inj

Inj Volume

: ENDATANYHLVYHL-6-50VFHL-6-50-1 2017-02-22 Z20-54-57\VWD-AD (1-2)-98-2-1TL
-0.3ML-Z10NM-60MIN. M

2/22/2017 9:42:42 PM by SYSTEM

E:\DATANYHLNYHL-6-500VYHL-6-50-1 2017-02-22 20-54-57\VWD-AD (1-2)-98-2-1TL

Method)

14

¥ial 51
1

1.000 ul

WD A, U gvel en gth=210 nm (EADATANHLY HLG-50%HLG-560-1 2017 -02-22 20- 54 57051-1401. 00
mal |
Cl  OH |
200 ~
Bn
GO0
00
200
o
T T T T T T
o 25 a0 25 40 45 j<n) min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VWDl A&, Wavelength=210 nn
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmilT*=] [malr] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 32.900 MF 1.0537 4.74443:4 750.42676  50.0171
2 35.985 M 1.3393 4.741158:4 589.99445 49,9529

Totals

9.48562e4  1340.42120

#%% End of Report *+%%

LZ60HPLC-VWD Z /2372017 &:13:48 PM 3YRTEN

39
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Data File E:\DATA\WWL\WWL-HY-EE\WIL-HY-EE 2017-02-24 09-36-02,051-0201.D
Sanple Nawe: HY-0-CL

Acg. Operator H 2
Acg. Instrument : 1Z60HPLC-VUD Location : Wial 51
Injection Date : 272472017 9:485:55 4N Inj : L
Injy Wolume : 1.000 pl
Acg. Method  E:NDATANWT LA UWL-HY-EE WL -HY-EE 2017-02-24 09-36-024VWL -AD (1-2)-98-2-1TL
-0.3ML-Z10NM-60MIN. 0
Last changed 1 2724742017 9:36:02 AM by SYSTEM

Analysis Method : E:\DATANWWLYWWL-HY-EEYWWL-HY-EE 2017-02-24 09-36-024VWD-AD [1-2)-95-2-1TUL
-0.3ML-210NM-60MIN.H | Segquence Method)

Last changed : 2/24/2017 4:45:02 PM by STITEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W avel engthE210 nm CEADATAR W LW L Hy: E Bt L Y- EE 204 7- 02 24 08-25-02051-0201.00
mél
Cl OH |
2000 hd\
Bn &
i
P
1500
000 A
00 4
D .
T T T T T T
i) 25 30 =5 40 45 a0 min
Area Percent Beport
Sorted By H Gigmal
Multiplier H 1.0000
DIilution : 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Signal 1l: VWDl 4, Wavelength=210 nm

Peak FetTine Type Width Area Height Area
# [win] [min] [wdT*3] [m&lr] %

1l 35.670 MM 1.2350 1.24202Zed 1676.17041 100.0000

Totals : l.24202e5 1676.17041

#%% End of Report *+%%

1Z60HPLC-DAD 272472017 4:45:27 PM 3TSTEM Page 1 of 1
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(S)-2-(Benzyl(methyl)amino)-1-(4-chlorophenyl)ethanol (2i)

Data File E:\DATAVHYWHY-16-9-264HY-16-09-26 Z016-05-26 12-52-194065-0901.1
Sample WNawe: HY-o04

Acg. Operator H ]
Aog. Instrument : 1Z60HPLC-DAD Location : WVial &8
Injection Date @ 9/26/2016 Z2:55:30 PH Inj : 1
Inj Woluwe : 1.000 pl
Acg., Method : E:\DATAVHY\HY-16-9-26YHY-16-09-26 2016-09-26 12-52-19%\DAD-0J(1-6)-85-15-
1.0ML-ALLNM-15MIN. M
Last changed T 972672016 12:52:20 PM by SYSTEM

Analysis Method : E:\DATAVHY\HY-16-9-26%HY-16-09-26 Z016-09-26 12-52-19%DAD-0T{1-6)-85-15-
1.0ML-ALLNM-15MIN. M (Secuetnce Method)

Last changed T 27972017 5:04:21 PM by STITEM
(modified after loading)

Additional Info : Peak(s) manually integrated

Lol A, Sig=220 4 Refoff (EADATAHYYHY 16 S 26HY- 150926 2015-09-25 12521 0053-0201.0)
medl
Fo0

OH |

] Cl S

200

200

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, 5ig=220,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 7.796 MF 0.1856 5270.57324 473.17%84 45. 5387
zZ g.270 FM 0.2114 5587.92285 440.55948 51.4613

Totals : 1.03585e4 913.73932

#%*% End of Report **%

LEZ60HPLC-DAD 2s9/2007 2:11:04 PN 3¥STEM Page 1 of 1
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Data File E:\DATAVHY\HY-16-09-27\HY-16-09-27 Z016-09-27 16-18-34%065-0901.D
Zanple Name: HY-16-09-27-604

Acg. Operator H a
Acg. Instrument : 12Z60HPLC-DAD Location : Vial 68
Injection Date : 972772016 6:Z6:51 PH Inj : L
Injy Wolume : 1.000 pl
Acg. Method : E:ZDATAVHYV\HY -16-09-27\HY-16-09-27 2016-09-27 16-18-34\DAD-0J(1-6)-85-15
-1.0ML-ALLNM-15MIN. 0
Last changed : 9/27/2016 4:158:35 PM by SYSTEM

Analysis Method : E:\DATAVHY\HY-16-09-274HY-16-09-27 2016-09-27 16-15-344DAD-0J(1-6)-85-15
-1.0ML-ALLNM-15MIN.H (Segquence Method)

Last changed : 27952017 9:15:51 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

DADT C, Sige210,4 R ef=off { EADATAHWHY- 16-08-20H Y- 1609 27 2015-09-27 1615 30565 0a01.0)
méil]

200 B
700 4
emd Cl
500
a0 ]
300

200 4

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1l.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Signal 1: DADL C, 5ig=210,4 Ref=off

Peak FetTimne Type Width Lrea Height Area
# [min] [min] [wal*s] [ il ] %

1 7.746 MH 0.1894 7891.65234 £94.37036 100.0000

Totals : 7691.65234 694.37036

*#%*% End of Report **%*

1E60HPLC-DAD &s93/2017 9:15:56 PN SYSTEM Page 1 of 1
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(S)-2-(Benzyl(methyl)amino)-1-(3-bromophenyl)ethanol (2j)

Data File E:\DATANYCHNYC-5-254¥C-5-25 2017-03-03 14-40-254051-2401.D
Sample Wawe: HY-M-BR-F4C

Acg. Operator : 24
Aog. Instrument : 1Z60HPLC-DAD Location : W¥Wial 51
Injection Date @ 37472017 5:21:00 AM Inj : 1
Inj Woluwe : Z2.000 pl
Aoy, Method : E:\DATA\VCA\YC-5-258,¥C-5-25 2017-03-03 14-40-25\DAD-0J(1-6)-97-3-1ML-ZUL-
ALL-45MIN. M
Last changed TO3SE/2017 §:47:17 PM by 3TITEN

Analyazis Method : E:\DATAWYCNYC-5-Z5V¥C-5-25 2017-03-03 14-40-Z8 DAD-0J(1-6)-97-3-1HL-ZUL-

ALL-45MTIN. M | Sequence Method)

Lazt changed To3/11/2017 9:40:01 AM by 3YITEM

{modified after loading)

Additional Tnfo : Peak(z) manually integrated

DAl G, SigE210,4 Ref=off ( EADATAYTYC-5-250C- 525 2017-03-02 1440 280051-2401.0)
mall ]
OH
Br - N.
2000 - Bn
o
£
o
1500 4 N
i
b
000 A
500
o] +
T T T T T T T
0 125 15 175 =20 =25 25 ] min
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
DIilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DADY C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [mall] %
e | -===]-==---- |-======--= | === |======- |
1 15.210 vV 0.4345 4.335977e4 1456.92542 49, 4453
2 20.15%2 VE 0.5425 4.43713e4 1164.65344 50,5547
Totals §.77690e4  2651.57886
#%% End of Report **%
1260HPLC-DAD 371172017 9:40:08 AM 5YVS5TEM Page 1 of 1
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Data File E:\DATA\WWL\WWL-HY-RAC\UUL-HV-RAC Z017-03-10 21-36-42,005-0801.D
Sanple Nawe: WWL-HY-M-ER-EE

Acg. Operator H Seqg. Line : g
Acg. Instrument : l1Z60HPLC-DAD Location : Wial §
Injection Date : 371172017 12:07:34 AM Inj : L
Irj Woluwe : 2.000 pl
Aeog., Method t ENDATANWTLYWWL-HY-RACYIWL-HY-RAC Z2017-03-10 21-36-42\DAD-0J(1-6)-97-3-
1ML-2UL-ALL-45MIN. M
Last changed 1 371072017 10:26: 20 PM by SYSTEM

Aralysis Method : E:\DATAVIWWLAUWL-HY-RAC\UWL-HY-RAC Z017-03-10 21-36-42\DAD-0T(1-6)-37-3-
IML-ZUL-ALL-45MIN.M (Sequence Method)

Last changed 371172017 9:44:35 AM by SYSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

Lol C, Sige210,:4 Ref=off (EADATAW L L HYy: RACYIAIL-HY: RAC 20 7-03 10 21-26- 420050201 .00
mal ]
OH |
1780 z
Br N.
Bn
1500
[
o
)
o~
1250
000
a0 4
00
280 4
a L
T T T T T T T
10 125 15 175 20 ] 25 el
Area Percent Report
Sorted By H Gignal
Multiplier H l.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Signal l: DADL C, Sig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wdT*s] [maIT] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 20.617 BB 0.5934 5,2255Zed 1250.82336 100.0000

Totala : 5.22552ed4  1250.8Z336

#%#% End of Report *+%

LEZ60HPLC-DAD 3/11/2017 9:45:09 AM 3V3TEN Page 1 of 1
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(S)-2-(Benzyl(methyl)amino)-1-(4-bromophenyl)ethanol (2k)

Data File E:\DATANUWLAUWL-HY-RACHIMTL-HY-RAC zZ017-02Z-24 0%9-25-58%065-0601.D

Sample Wawme: P-BR-FAC

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method :

Lazt changed

Additional Info

: 6
1Z60HPLC-DAD Location : ¥ial 65
2/24/2017 11:45:43 &M Inj : 1

Inj Woluwe : Z2.000 pl

¢ EVDATANWT LA WWL-HY-PAC\TTL-HY-RAC Z017-02-24 09-25-58\DAD-0J(1-8)-95-5-

1ML-2UL-ALL-30MIN.M

2/24/2017 9:28:58 aAM by SYRTEM

E\DATA\WITLYNWTWL-HY-RACN\UWL-HY-RAC 2Z017-02-24 09-25-58\DAD-0J({1-6)-95-5-
IML-2UL-ALL-30MIN.M (Secuetce Method)

2/24/2017 4:30:39 PM by 3YSTEM

(modified after loading)

Peak is) manually integrated

DAl G, SigE210,4 R ef=off {EADATANWILION L HYS RACYWIOIL-HY: RAC 201 7-02 24 09- 28580550501 .00
mal |
OH |
000 A
~

Bn

200 +
Br 3
= g
[
G0
00
200
u
T T T T T T T
o] 2 14 A6 12 i 22 24 min
Area Percent Report

Sorted By Signal

Multiplier 1.0000

Dilution 1l.0000

Do not use Multiplier & Dilution Factor with I3TDs

Signal 1: DADL C,

Peak RetTime Type
# [min]

§ig=210,4 Ref=off

Width LArea Height Area
[min] [wdT*s] [malT] %

1 16.154 BV
Z 17.405 VB

0.3347 1.48655e4 675.62274 49,1446
0.3757 1.53530e4d 6159.44073 50.5554

Totalsa 3.02485e4 1295.06348
#%% End of Report *+%%
1260HPLC-DAD 2/24/2017 4:30:46 PM 3V3ITEM Page 1 of 1
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Data File E:\DATA\WWL\WWL-HY-RAC\UUL-HV-RAC Z017-02-24 09-28-58,045-1101.D
Zamnple Nawme: P-ER-EE

Acg. Operator @ 11
Acg. Instrument : 12Z60HPLC-DAD Location : WVial 45
Injection Date : 272472017 2:20:14 PH Inj : L

Injy Wolume : Z2.000 pl

Acg. Method ¢ E\DATANWT LY WWL-HY-RAC\TTL-HY-RAC Z017-02-24 09-25-58'DAD-0T(1-6)-95-5-

1ML-ZUL-ALL-30MIN. K
Last changed P 272472017 9:258:58 AM by 3YITEM

Analwysis Method @ E:\DATANWWLYWWL-HY-RACYITL-HY-RAC 2017-02-24 09-28-584DAD-0T(1-6)-95-5-

IML-Z2UL-ALL-30MIN.M (Secuence Method)
Last changed : 2/24/2017 4:33:15 PM by STSTEM
[modified after loading)
Additional Info : Peak(s) manually integrated

Lol C, Sige210,4 Ref=off {EDATAW LI L HYy: RACYIIL-HY: RAC 201 7-02- 24 02-28- 580451101 .00
mél
OH |
2000 4 \Bn
Br 3
=1
500 1 #
1000 +
500
1} L T
T T T T T T T
10 12 14 16 15 i) 22 24 min
Area Percent Beport
Sorted By H Gigmal
Multiplier H 1.0000
Dilution H 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Sigmal 1: DADL C, Sig=210,4 Ref=coff

Peak FetTine Type Width Area Height Area
# [win] [min] [wdT*3] [m&lr] %

1l 15.994 EBE 0.3777 3.61547ed 1447.10156 100.0000

Totals : J.61547e4 1447.10156

#%% End of Report *+%%

1Z60HPLC-DAD 272472017 4:33:16 PM 3TSTEM

46

Page 1 of 1



(S)-2-(tert-butylamino)-1-phenylethanol (2I)

Data File

E:A\DATAWWW LS WWL-HY-RACA\TTL-HY-RAC 2017-03-13 2:2-31-48%042-0401.D

Sample WNawe: WUE-HY-TBU-RAC-1

Acg. Operator : AYSTEM Seqg. Line : 4
Aog. Instrument : 1Z60HPLC-VWD Location : Vial 42
Injection Date : 3/13/2017 11:354:54 PM Inj : 1

Inj Woluwe : 1.000 pl

Acg. Method ¢ EDATANWT LA WWL-HY-PACATTL-HY-RAC 2017-03-13 ZE-31-48\VWD-AD(1-2)-55-15-

IML-1UL-Z10NM-30MIN. M

Last changed Po3/1372017 10:31:4% PM by SYSTEM
Analysis Method : E:\DATA\WILA\UWL-HY-RAC\UWL-HY-FAC Z017-03-13 ZZ-31-45\WVWD-AD(1-2)-85-15-

IML-1UL-210MM-30MIN. M (Secquence Methad)

Last changed T 371472017 4:30:47 PM by 5Y3TEM

(modified after loading)

Additional Info : Peak(s) manually integrated

medl

260 4 O

H
©)\/N't
Bu
200
&

WIE 1 AL U avel ength=210 nm (EADATAMI LA L H RACHNT L HY RAC 2017-03- 13 223 1- 48092 08901.00

Ph

A

@)

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1l.0000

Do not use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VWDl A&, Wavelength=210 nn
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmilT*=] [malT] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 1z.508 MM 0.3712 3038.5%009 136.44746 50.6779
Z 15.644 MM 0.5403 2957.30371 91.22073 49,3221
Totalsa 5095, 89380 Z227.66819
#%% End of Report *+%%
1260HPLC-VWD 3/14/2017 4:30:50 PM 3YV3TEM Page 1 of 1
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Data File E:\DATAWWLYWWL-HY-RACA\WTL-HY-EE 2017-03-14 16-44-344041-0201.D
e: WIL-HY-TEU-EE

Zanple Naw

Acg. Operator H 2
Acg. Instrument : 1Z60HPLC-VUD Location : Wial 41
Injection Date : 371472017 4:56:0% PH Inj : L
Injy Wolume : 5.000 pl
Acg. Method : ENDATANWT LY UWL-HY-RACA\TWL-HY-EE 2017-03-14 16-44-34\VD-ADH(1-2)-55-15-
1-5UL-Z10NM-30MIN. M
Last changed 1 371472017 5:23:07 PM by SYSTEM

(modified after loading)

Analyais Method : E:\DATANWTLAUWL-HY-RAC\UNL-HY-EE 2017-03-14 l6-44-34\VD-ADH(1-2)-85-15-

1-5TUL-Z100M-30MIN.M (Secuence Method)

Last changed P 371472017 5:258:57 PM by 3¥3ITEM

{modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W Fvel engthE2 10 nim CEADATAML W LWAAY L HYy: RACHN WS L-HY- EE 2017 -03 14 16-34- 24044 -0201.0)
mll
GO0
Ph
&0 (@) (@]
H H
N.,
Bu
400
[l
200 bt
o
200 4
100 ¢§?
B
o L
T — T T I s e e : T
11 12 12 14 15 16 17 min
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wawelength=210 nn
Peak FetTimne Type Width Lrea Height Area
# [min] [min] [malT*=] [ malr] %

e B | ===l ———=-- R | == mmm - e [
1l 1Z.513 BV 0.3473 5871.37012 Z57.20815 99,5370
Z 15.809 MM 0.2398 Z4. 34677 1.658225 0.4130

5395. 71689 258.89540

1E60HPLC-VWD 371472017 5:29:27 PM 3TSTEM Page 1 of 1
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(R)-2-(benzyl(methyl)amino)-1-(thiophen-2-yl)ethanol (2m)

Data File E:\DATANWWLNUWL-HY-BACANTWL-HY-RAC 2017-03-10 15-54-02%002-0601.1
Sample Wame: WUL-HY-SAIFEN-RALC

Acg. Operator H G
Acg. Instrument : 1Z60HPLC-DAD Location : ¥ial 2
Injection Date @ 371072017 S:ZZ:50 PH Inj : 1
Irj Woluwe : 2.000 pl
Acg. Method : E:NDATANWTLYUWL-HY-RAC\TTL-HY-RAC Z2017-03-10 18-54-02\DAD-0T(1-6)-95-5-
1ML-ZUL-ALL-30MIN.H
Last changed T 371072017 G§:42:52 PM by SYSTEM

[modified after loading)

Analysis Method : E:\DATANWWLYWWL-HY-RACYIWL-HY-RAC 2017-03-10 18-54-02%DAD-0T(1-6)-95-5-
IML-ZUL-ALL-30MIN.M (Sequence Method)

Last changed 371172017 9:30:38 AM by SYSTEM
(modified after loading)

Additional Info : Peak(s) manually integrated

Lol C, Sige210,4 Ref=off (EDATAW L L HYy: RACYIAIL-HY: RAC 204 7-03 10 12-54 020020801 .00
mél ]
70
OH
600 -
S N ~ a
\_ 3 ! .
S0 B
t
00
200 4
200 4
100
o L t T
T L T T T 1 T T T T T T T T
0 125 15 75 20 25 26 vl min
Area Percent Report
Sorted By H Gignal
Multiplier H 1l.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Fignal 1: DaAD1 C, 5ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wal*=] [ wall] %
e [l |--====---- | === |=====- |
1 1%.231 EBE 0.3872 1.3140:2:4 512.39063 49.9750

Z &21.554 BB 0.4524 1.31534e4d 437.59934 50,0250

Totals : Z2.62936e4d 950.29047

1Z60HPLC-DAD 3/11/2017 9:30:44 AM 3T3TEM Page 1 of 1
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Data File E:\DATAZWWLYWUWL-HY-PACAUTL-HY-RAC 2017-03-10 21-36-424004-0601.1
Sanple Nawme: WUL-HY-SAIFEN-EE

Acg. Operator
Acg. Instrument :
Injection Date
Aog. Method

Last changed
Analysis Method :

Lazt changed

Additional Info

Jeq. Line : &
1260HPLC-DAD Location @ Vial 4
341042017 11:25:36 PM Inj : 1

Injy Wolume : Z2.000 pl

: E:\DATA LY WWL-HY-RACYIWL-HY-RAC 2017-03-10 21-36-42\DAD-0J(1-6)-95-5-

1ML-2UL-ALL-30MIN.M

3/10/2017 10:24: 42 MM by SY3TEM

E\DATA WL WTWL-HY-RPACNIWL-HY-RAC Z017-03-10 21-36-42\DAD-0J({1-6)-95-5-
IML-2UL-ALL-30MIN.M (Secuetce Method)

3A11/2017 9:35:39 AM by SYSTEM

(modified after loading)

Peak is) manually integrated

medl

LAl C, Sige210,4 Ref=off (EADATAWLU L HY: RACYIAIL-HY: RAC 201 7-03 10 21-36- 420040801 .00

=)
2
=
ol
z
/
20560

1500
000
00
=]
]
e
a 1 1 .
T T T T T T T
o] 12.5 15 75 20 jerga) 25 er ] min
Area Percent Report
Sorted By Gignal
Multiplier 1l.0000
Dilution 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Sigmal 1: DADL C,

Peak RetTime Type
# [min]

1l 15.130 EE
Z &0.5680 EE

$ig=210,4 Ref=off

Width Area Height Area
[min] [wdT*3] [m&lr] %

0.33358 110.10705 4, 72548 0.11597
0.5945 9,1873Zed 1939.86816 99,8303

Totals 9.19833e4 1944.59365
#%*% End of Report **%
1260HPLC-DAD 371172017 9:35:45 aM 3V3ITEM Page 1 of 1
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(R)-2-(benzyl(methyl)amino)-1-(pyridin-2-yl)ethanol (2n)

Data File E:\DATANWWLNUWL-HY-RACANTWL-HY-RAC 2017-03-11 15-01-06%001-0201.D
Sample WNawme: WUL-HY-PY-RAC

Acg. Operator H 2
Acog. Instrument : 1Z60HPLC-VWD Location : WVial 1
Injection Date @ 371172017 3:12:39% PM Inj : 1
Injy Wolumwe : 1.000 pl
Aeog., Method : E:\DATA VWL WWL-HY-RAC,\WL-HY-RAC Z2017-03-11 15-01-06\WWD-A5(1-6)-97-3-
IML-1UL-Z10NM-40MIN. M
Last changed r 371172017 3:01:06 PHM by 3Y¥3TEM

Analysis Method : E:\DATA\WWL\UWL-HY-RAC\UWL-H¥-R4AC Z017-03-11 15-01-06\WWD-A45(1-6)-97-3-
INL-1UL-210NM-40MIN. M (Sequence Method)

Last changed P 3/11/2017 6:40:258 PH by 3YITEM
[modified after loading)

Additional Info : Peak(z) manually integrated

WD A, U gvel en gtbE210 nm (EADATAMCY LW L HY= RACTHW W LHY- BAC 2017-03-11 15-01- 0500 1- 201,00
mal) ]
OH
00
o0
N
200
=)
g
o
200 o
&
-
100
[ t
T T T T T T T T
i 12 14 =] 18 2 e 24 26
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1l.0000

Do not wuse Multiplier & Dilution Factor with ISTDs

Sigmal 1: VWDl A&, Wavelength=210 nn

Peak RetTiwe Type Width Area Height Area
# [min] [min] [mall*s] [ il ] %

1l 12.930 EE 0.7926 1.1591z20e4d 211.00032 49,8365
Z 17.333 BB 1.0925 1.15501e4d 154.47755 50,1635

Totals : 2.39021ed 365.47787

#%% End of Report **%

1Z260HFPLC-VWD 371172017 6:40:31 PM 3YV3TEM Page 1 of 1
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Data File E:\DATA\WWL\WWL-HY-RAC\UUL-HV-RAC Z017-03-11 18-45-592004-0201.D
SJanple Name: WUL-HY-PY-EE-2.3

Acg. Operator H Zeqg. Line : 2
Acg. Instrument : 1Z60HPLC-VUD Location : Vial 4
Injection Date @ 371172017 6:57:34 PH Inj : L
Irjy Woluwe : 5.000 pl
Acg., Method : E:NDATANWTLYWWL-HY-RACYIWL-HY-RAC 2017-03-11 15-45-59\WWD-A5(1-6)-97-3-
1ML-5UL-Z1 0N -40MIN. M
Last chatged T 371172017 6:46:00 PM by 3Y3TEM

Analysiz Method @ E:\DATANWWTLYWWL-HY-RACHIWL-HY-RAC 2017-03-11 15-45-59WWWD-A5({1-6)-97-3-
IML-5UL-Z10NM-40MIN.M (Secuence Method)

Last chatged T 371172017 7:41:05 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

VUKD A, WY Fvelen gth=210 nm ¢ EADATAN Y LWL L HY: RACUW W LHY- RAC 2017-03-11 158-45 53004 0201.0)
mal ]
600
OH
N
500
_N g
g5
i
400
200 4
200 1
100
o
T T T T T T T
10 12.5 15 175 20 25 25 el min
Area Percent Report
Sorted By : Gignal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wawelength=210 nn

Peak FetTimne Type Width Area Height hrea
# [min] [min] [wiU*=] [mall] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 17.035 EE 0.9321 2.70536e4 416.34421 100. 0000
Totals : 2.70536e4 416.34421

#%#% End of Report *+%

LEe0HPLC-VWD 3/11/2017 7:41:09 PM 3V3TEN Page 1 of 1
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(S)-3-(2-(benzyl(methyl)amino)-1-hydroxyethyl)phenol (20)

Data File E:\DATANUWLAWWL-HY-RACAWWL-HY-RAC 2017-02-22 08-56-584042-0401.D
Sample Name: HY-M-OH-BAC

beog., Operator : 3¥S5TEM Geg. Line : 4
bAeg. Instrument : 1Z60HPLC-DWAT Location : Wial 42
Injection Date : 272272017 9:57:24 AM Inj : 1
Inj Wolume : Z.000 pl
Acg, HMethod t EdADATANWWLAWWL-HY-PACATTL-HY-RAC 2017-02-22 08-56-58YDAD-0J({1-6)-30-20-
1ML-2UL-ALL-30MIN.M
Last changed To2/22/2017 10:24: 57 AM by SYSTEM

[modified after loading)

Analysis Method : E:\DATANIWIAWWL-HY-RACAIWL-HY-RAC 2017-02-22 08-56-58\DAD-0J(1-6)-80-20-
IML-2UL-ALL-30MIN.M (%equence Method)

Last changed po2/24/2017 10:00: 38 AM by SYSTEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

LAl C, Sige210,4 Bef=off { EADA AL L B FRACWIL- HYy: RAC 201702 22 03-56-58042- 04010
madl ] N
o ﬁ?l#
W
OH |
2000
“Bn
1500
000
500 1
D -
T T T T T T T T T T T T T
=] 0 12 14 =] E] o min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1l: DaD1l €, Sig=z10,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdl*=] [mall] %
Bl bt e | === | === |======-- |
1 10,833 MM 0.3931 4.545583=4 2055.69675 50,2878
2 1L.874 MM 0.5646 4.79334e4 1415.00256 49,7122
Totals : 9.64216ed4  3470.65%34
1260HPLC-VWD 2/24/2017 10:00:43 AM SYSTEM Page 1 of 1
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Data File E:\DATA\WWL\WWL-HY-EE\WIL-HY-EE 2017-02-23 20-02-18%067-1001.D
Zanple Nawme: M-0H

Acg. Operator : 10
Acg. Instrument : 12Z60HPLC-DAD Location : Wial 67
Injection Date : Z/2372017 11:41:55 FH Inj : L
Injy Wolume : Z2.000 pl
Acg. Method : E:NDATANWLYUWL-HY-EE WL -HY-EE 2017-02-23 20-02-18\DAD-0J(1-6)-80-20-
IML-Z2UL-ALL-30MIN.M
Last changed 1 272372017 8:02:19 PM by SYSTEM

Analysis Method @ E:\DATANWWLYWWL-HY-EEYWWL-HY-EE 2017-02-23 20-02-158%DAD-0J11-6)-80-20-
IML-Z2UL-ALL-30MIN.M (Secuence Method)

Last changed 272472017 9:49:54 AM by SYITEM
[modified after loading)

Additional Info : Peak(s) manually integrated

Lol C, Sige210,:4 Ref=off {EADATAW L L Hy- EEWAMI L HYy: EE 20470223 20-02-18'087 - 1001 .00
AT
1750 "
i
P
i P
1500 S OH |
HO - N\B

1280 n

1000

7E0 4

500 4

250 4

D .
T T T T T T T T T
9 10 11 12 13 14 15 16 17 min
Area Percent Beport

Sorted By H Gigmal
Multiplier H 1.0000
DIilution : 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Sigmal 1: DADL C, Sig=210,4 Ref=coff

Peak FetTine Type Width Area Height Area
# [win] [min] [wdT*3] [m&lr] %

1 10.857 MM 0.3274 2.875374ed 146Z.93958 100.0000

Totals : 2.67374ed  1462.939585

#%% End of Report *+%%

1E60HPLC-VWD 272472017 9:49:55 AM 3V3TEM Page 1 of 1
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