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Highly Enantioselective Hydrogenation of o-Alkoxy Tetrasubstituted Enamides
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1. Experimental Section
General Information

Unless otherwise noted, all reagents and solvents were purchased from commercial suppliers and
used without further purification. NMR spectra were recorded on Bruker ADVANCE |11 (400 MHz)
spectrometers for tHNMR and *C NMR. CDCI; was the solvent used for the NMR analysis, with
tetramethylsilane as the internal standard. Optical rotation was determined using a Perkin Elmer 343
polarimeter. HPLC analysis was conducted on an Agilent 1260 Series instrument. Column
Chromatography was performed with silica gel Merck 60 (300-400 mesh). All new products were
further characterized by HRMS. A positive ion mass spectrum of sample was acquired on a Thermo
LTQ-FT mass spectrometer with an electrospray ionization source.

2. General procedure for the synthesis of compounds 2a-I

Y
j) Ho/\/zlg cr O>_<Ar

2
Ar Et;N, EtOH Ar OH
. 80°C, 24 h 55-88% yield
la- 2a4
o) 0 2
Bry, CCly NaCO,H
_ Br OH
0°C-rt. MeOH
i reflux, 24 h
overnight 90% yield 47“2/kyie| ’
(
o o o
Eij Br,, CCl, @ij/sr NaCO,H OH
Qe MeOH
0 C. r:“ reflux, 24 h
overnig 94% yield 2|
54% yield

Procedure 1:
Preparation of Benzoin

Typically, the reactions were carried out as follows: An oven-dried 100 mL Schlenk tube
equipped with a magnetic stir bar was charged with aromatic aldehyde (30 mmol ) and NHC
precursor (1.5 mmol) in 20 mL of ethanol, and then sealed tightly with a rubber septum. The tube
was evacuated and backfilled with argon three times. EtsN (9 mmol) was added via a syringe. The
mixture was stirred for 24 h at 80 °C under N.. After the reaction was completed, the mixture was
concentrated and extracted with ethyl acetate (3>60 mL), washed with water and brine three times,
and then dried with anhydrous Na,SOa4. The solvent was removed under reduced pressure. The
residue was purified by preparative thin-layer chromatography eluting with petroleum ether/ethyl
acetate (4:1) and dichloromethaneto give the corresponding products (2a-j).

Procedure 2:
General procedure for bromoketone synthesis

To a solution of the appropriate ketone (50 mmol) in CHCIz (150 mL), Br, (50 mmol, 2.6 mL)
was added dropwise whilst cooling in an ice bath. The mixture was stirred overnight, then poured
onto H,O (100 mL) and the organic phase was separated, washed with 5% Na,S,0s, and H.O.
After drying over MgSQO4 and evaporation of the solvent, the corresponding bromoketone was
obtained almost quantitatively. The resulting products were used in the next step without further
purification®.

Sodium formate (150 mmol) was dissolved in ethanol (100 mL), and bromoketone (37.5
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mmol) was added. The resulting mixture was stirred at reflux (78 °C) for 24 h, and then the
mixture was filtered hot and concentrated in vacuo. The residue was purified by preparative
thin-layer chromatography eluting with petroleum ether/ethyl acetate (4:1) to give the
corresponding products(2k and 2I) 2.

3. General procedure for the synthesis of compounds 3a-I

o Dimethoxymethane 0
R? CHCl, P,05 . R?
R — o ... - R
OH 0°C-rt.4h OMOM

3a-l

2acl 64-97% yield

Procedure:

To a mixture of 20 mmol of ketoalcohol and 4.0 g of phosphorus pentoxide in 60 mL of dry
chloroform, 60 mL of dry dimethoxymethane was added dropwise. The reaction was stirred at room
temperature for 3 h. The reaction mixture then was poured into 100 mL of cold, half-saturated, aqueous
sodium carbonate and the black oil remaining in the flask was rinsed with the aqueous sodium
carbonate. The aqueous layer was extracted with three 60 mL portions of CH,Cl,, the CH,ClI; layer was
washed with brine, dried over Na;SOa, and concentrated under reduced pressure. The crude product
was purified by column chromatography on silica gel (10% EA/PE,) to afford the title compounds(3a-1)
3

4. General procedure for the synthesis of compounds 5a-1

_OH
HONH, HCI N NHAC
R2  AcONa, EtOH-H,0 | R?  FeDMF A0 I\ _omom
R —— > R! _ < » R
reflux, 5 h rt. 4-10 h )
OMOM OMOM R
3a-| 4a-l (2)-5a-1

30-91% yield

A mixture of MOM protected ketoalcohol (3a-1) (10 mmol), H,NOH « HCI (20 mmol) and NaOAc
(20 mmol) in 2:1 EtOH:H,O (80 mL) was heated at reflux for 4 - 6 h. When the reaction was
complete, H,O (60 mL) was added and the resulting mixture was concentrated and extracted with
EtOAc (3 %30 mL). The combined extracts were washed with H,O (30 mL), brine (30 mL), dried
(Na2S0O4), and then concentrated under vacuum. The residue (4a-1) was used directly in next step
without further purification.

To a solution mixture of oxime and Ac.0 (9 mL) in DMF (15 mL) at rt was added Fe powder
(10.5 g) followed by MesSiCl (2 drops). The red suspension was stirred at rt for 4 - 10 h. When the
reaction was complete (TLC), Et,O (60 mL) was added, and the mixture was filtered through a Celite
pad and washed with CH.Cl,. The filter was concentrated, and the residue was purified by flash
chromatography on silica gel with EtOAc/hexane (1/4-1/1, V/V) for elution to afforded 5a-1. Samples
were further purified by recrystallization from EtOAc/hexane *.

5. General procedure for asymmetric hydrogenation of compound 5a-I

OMOM Rh(COD),BF, (1 mol%) ~ OMOM

RN NHAc  (R,S)-Josiphos Rzﬂ.\\NHAC
RL 40 °C, 24 h, H,(40 atm), RL
CF3CH,0H
(2)-5a-I (1S, 2R) 6a-l

The reaction was carried out with 0.05 mmol of substrate at 40 °C under a 40 atm H; pressure
in 2 mL solvent for 24 h with a substrate/[Rh(COD)2]BF4/ligand ratio of 1/0.01/0.011. And then
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the hydrogen was released slowly and the catalyst was removed through the silicon column. The
enantiomeric excess was directly determined by chiral HPLC under the following conditions.
Racemic mixture sample synthsis: The reaction was carried out with 0.05 mmol of substrate at
rt. under a 40 atm H; pressure in 2 mL methanol for 24 h with 15 mg Pd/C (30% wt. loading) or
with substrate/[Rh(COD),]BF4/Taniphos ratio of 1/0.01/0.011 at 40°C under a 40 atm H> pressure
in 2 mL MeOH. And then the hydrogen was released slowly and the catalyst was removed through

the silicon column.
OH OH

~_«NHAC
Ph/\"‘\NHZ EtgN, AcCl . Ph/\"
Ph CHClg, rt. 45 min Ph

(1S, 2R)-7 (1S, 2R)- 8
from Aldrich
OH OMOM OH
~oNHz  refs “_ .NHAc ref5 ~_.~NHAc
Ph/\ — Ph/\'\ Ph :
Ph Ph Ph
(1S, 2R)- 7 (1S, 2R)- 6a (1S, 2R)- 8

To assure the absolute configuration, commercial available (1S,2R)-2-amino-1,2-diphenylethanol
7 was acetylated and product 8 was obtained. Meanwhile, deprotection of 6a by refluxing in 3 M
HCI gave the enantiomerically pure product 8. The HPLC results of 8 thus permitted the absolute
configuration of 6a to be assigned as (1S, 2R). In addition, when 6a was hydrolyzed in 6 M HCI,
the corresponding enantiomerical B-amino alcohol 7 was obtained in quantitive yield.>

6. NMR, optical rotation and HRMS Data of all compounds.

2-hydroxy-1,2-diphenylethanone ©

O
& O
2a

Yield 78%, light yellow oil; Rt = 0.20 (PE/ether = 5:1); *H NMR (400 MHz, CDCls) 6 7.97 — 7.93
(m, 2H), 7.57 — 7.52 (m, 1H), 7.44 — 7.29 (m, 7H), 6.00 (s, 1H), 4.64 (s, 1H).

2-hydroxy-1,2-bis(3-methoxyphenyl)ethanone 7

MeO

. O
H02b Me
Yield 55%, light yellow solid; R¢= 0.15 (PE/ether = 6:1); *H NMR (400 MHz, CDCls): § 7.57 —
7.45 (m, 2H), 7.30 (dt, J=21.1, 8.0, 2H), 7.10 (ddd, J=8.3, 2.6, 0.7, 1H), 6.96 (d, J=7.6, 1H), 6.90

—6.81 (M, 2H), 5.92 (d, J=5.4, 1H), 4.57 (d, J=6.0, 1H), 3.83 (s, 3H), 3.79 (s, 3H).

2-hydroxy-1,2-bis(4-methoxyphenyl)ethanone ©

MeoOMe
2c
Yield 56%, light yellow solid; Rf= 0.23 (PE/ACcOEt = 4:1); *H NMR (400 MHz, CDCls): *H NMR

(400 MHz, CDCls) 6 7.91 (d, J=8.9, 2H), 7.27 (d, J=8.7, 2H), 6.84 (d, J=8.5, 4H), 5.88 (s, 1H), 4.71 (s,
1H), 3.77 (d, J=1.1, 3H), 3.71 (d, J=1.0, 3H).
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2-hydroxy-1,2-di-p-tolylethanone ©

® O
2d
Yield 68%, light yellow oil; Rs = 0.35 (PE/ether = 5:1); 'H NMR (400 MHz, CDCls): '"H NMR

(400 MHz, CDCls) 6 7.85 (d, J=8.0, 2H), 7.28 — 7.18 (m, 4H), 7.15 (d, J=7.6, 2H), 5.93 (s, 1H), 4.60 (s,
1H), 2.38 (s, 3H), 2.31 (s, 3H).

1,2-bis(4-fluorophenyl)-2-hydroxyethanone ©

o]
O
W
HO
2e

Yield 88%, light yellow solid; Rs = 0.22 (PE/AcOEt = 4:1); *H NMR (400 MHz, CDCls): *H
NMR (400 MHz, CDCls) 6 8.00 — 7.91 (m, 2H), 7.33 (m, 2H), 7.08 (m, 4H), 5.93 (d, J=5.8, 1H),
4.56 (d, J=5.9, 1H).

1,2-bis(4-chlorophenyl)-2-hydroxyethanone ©

o]
0
O
HO

2f

Yield 73%, light yellow solid; Rs = 0.18 (PE/AcOEt = 4:1);
IH NMR (400 MHz, CDCl3) 6 7.90 - 7.82 (m, 2H), 7.42 (d, J=8.7, 2H), 7.34 (d, J=8.6, 2H), 7.28 (t,
J=5.0, 2H), 5.91 (s, 1H), 4.54 (s, 1H).

1,2-bis(4-bromophenyl)-2-hydroxyethanone ©

(o)
o)
O
HO

29

Yield 72%, light yellow solid; R¢= 0.25 (PE/AcOEt = 4:1); 'H NMR (400 MHz, CDCls) 6 7.77 (d,
J=8.7, 2H), 7.58 (d, J=8.7, 2H), 7.48 (d, J=8.5, 2H), 7.21 (d, J=8.4, 2H), 5.89 (d, J=5.9, 1H), 4.53 (d,
J=5.9, 1H).

1,2-bis(3-chlorophenyl)-2-hydroxyethanone 8
CI o
& <
2h Cl

Yield 77%, light yellow solid; Rt = 0.23 (PE/AcOEt = 4:1); *H NMR (400 MHz, CDCls) §
7.93-7.22 (m, 8H), 5.91 (d, J=6.0, 1H), 4.52 (d, J=5.3, 1H).

1,2-bis(3-bromophenyl)-2-hydroxyethanone °

Br.
O
P
. Br

2i

Yield 64%, light yellow solid; R = 0.25 (PE/AcOEt = 4:1); *H NMR (400 MHz, CDCls) 6 8.10 —
7.22 (m, 8H), 5.89 (d, J=5.7, 1H), 4.51 (d, J=6.0, 1H).
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2-hydroxy-2-(naphthalen-2-yl)-1-(naphthalen-3-yl)ethanone 8

C o]

2j
Yield 65%, light yellow solid; Re = 0. (PE/ACOE = 4:1); *H NMR (400 MHz, CDCls) 6 8.55 (s, 1H),
8.05 (dd, J=8.6, 1.6, 1H), 7.9 (s, 1H), 7.93 — 7.74 (m, 6H), 7.63 — 7.42 (m, 5H), 6.35 (d, J=6.1, 1H),

4.89 (d, J=6.1, 1H).

2,3-dihydro-2-hydroxyinden-1-one °

[0}

b

2k

Yield 47%, yellow oil; R¢= 0.20 (PE/AcOEt = 4:1); ‘H NMR (400 MHz, CDCls) 6 7.69 (d, J=7.7,
1H), 7.59 (td, J=7.6, 1.1, 1H), 7.47 — 7.29 (m, 2H), 4.58 (dd, J=7.9, 5.0, 1H), 4.22 (s, 1H), 3.54 (dd,
J=16.6, 7.9, 1H), 3.00 (dd, J=16.6, 5.0, 1H).

3,4-dihydro-2-hydroxynaphthalen-1(2H)-one
(0]
™
2
Yield 54%, yellow oil; R = 0.21 (PE/ACOEt = 4:1); *H NMR (400 MHz, CDCls) 6 8.05 (dd, J=7.8,
1.3, 1H), 7.60 — 7.47 (m, 1H), 7.41 — 7.22 (m, 2H), 4.49 — 4.33 (m, 1H), 4.00 (s, 1H), 3.24 — 2.98 (m,
2H), 2.60 — 2.47 (m, 1H), 2.12 — 1.95 (m, 1H).

2-(methoxymethoxy)-1,2-diphenylethanone

O
.W
3a

Yield 90%, White solid; R¢= 0.53 (PE/ACOEt = 4:1); 'H NMR (400 MHz, CDCl3) 6 7.25-7.15 (m,
8H), 4.82 (s, 2H), 3.58 (s, 3H), 2.20 (s, 1H).

2-(methoxymethoxy)-1,2-bis(3-methoxyphenyl)ethanone

MeO o

MOMOBb OMe
Yield 90%; yellow oil; Rs = 0.55 (PE/ AcOEt = 4:1); 'H NMR (400 MHz, CDCls) 6 8.02 — 7.92 (m,
2H), 7.40 (d, J=8.7, 2H), 6.93 — 6.81 (m, 4H), 5.96 (s, 1H), 4.75 (s, 2H), 3.82 (s, 3H), 3.77 (s, 3H), 3.38
(s, 3H). C NMR (100 MHz, CDCI3): § 194.92, 163.47, 159.78, 131.30, 129.45, 128.25, 127.99,
114.34, 113.71, 94.72, 79.03, 55.93, 55.43, 55.24. HRMS-ESI*(m/z): C1gH2105 [M+H]* calcd for
317.1389, found 317.1388.

2-(methoxymethoxy)-1,2-bis(4-methoxyphenyl)ethanone
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O
o)
o
MOMO

3c
Yield 87%; yellow oil; Rf = 0.25 (PE/AcOEt = 4:1); H NMR (400 MHz, CDCls) & 7.63 — 7.49 (m,
2H), 7.29 (, 2H), 7.05 (m, 3H), 6.85 (m 1H), 5.97 (s, 1H), 4.78 (s, 2H), 3.81 (s, 3H), 3.78 (s, 3H),
3.37 (s, 3H). °C NMR (100 MHz, CDCls) ¢ 196.19, 159.99, 159.65, 137.36, 136.31, 129.97, 129.48,
121.62, 120.35, 119.86, 114.39, 113.20, 113.03, 95.08, 79.99, 56.04, 55.39, 55.26. HRMS-ESI*(m/z):
C1sH2105 [M+H]* calcd for 317.1389, found 317.1388.

2-(methoxymethoxy)-1,2-di-p-tolylethanone

4:} (o]
3d
Yield 67%; yellow oil; Rt = 0.74 (PE/AcOEt = 10:1); *H NMR (400 MHz, CDCl3) 6 7.91 (t, J=7.8,
2H), 7.37 (d, J=8.1, 2H), 7.19 (dd, J=13.5, 8.0, 4H), 6.00 (s, 1H), 4.77 (s, 2H), 3.39 (s, 3H), 2.37 (s,
3H), 2.33 (s, 3H). *C NMR (100 MHz, CDCls) § 196.06, 144.07, 138.52, 133.04, 132.55, 129.66,
129.20, 129.12, 128.04, 94.84, 79.57, 55.96, 21.68, 21.21. HRMS-ESI*(m/z): C1sH210z [M+H]*
calcd for 285.1491, found 285.1490.

1,2-bis(4-fluorophenyl)-2-(methoxymethoxy)ethanone

(o]
FF
MOMO
3e

Yield 90%; yellow solid; R¢= 0.65 (PE/AcOEt = 4:1); *H NMR (400 MHz, CDCls) ¢ 8.09 — 7.98 (m,
2H), 7.51 — 7.41 (m, 2H), 7.07 (dt, J=10.6, 8.7, 4H), 5.91 (s, 1H), 4.80 — 4.72 (m, 2H), 3.35 (s, 3H). 13C
NMR (100 MHz, CDCls) ¢ 194.95, 166.98, 164.43, 164.06, 161.60, 131.81, 129.50, 116.12, 115.88,
115.64, 95.32, 79.74, 56.13. °F NMR (377 MHz, CDCls) § -104.14, -112.76. HRMS-ESI*(m/z):
Ci6H15F203 [M+H]* calcd for 293.0989, found 293.0987.

1,2-bis(4-chlorophenyl)-2-(methoxymethoxy)ethanone

O
0
O
MOMO

3f

Yield 91%; yellow solid; R¢ = 0. 54 (PE/AcOEt = 10:1); *H NMR (400 MHz, CDCls) 6 7.96 — 7.89 (m,
2H), 7.43 — 7.32 (m, 6H), 5.87 (s, 1H), 4.80 — 4.75 (m, 2H), 3.34 (s, 3H). ¥C NMR (100 MHz,
CDCls)s 195.25, 139.90, 134.75, 134.26, 133.00, 130.55, 129.24, 128.93, 128.92, 95.48, 80.04, 56.23.
HRMS-ESI*(m/z): C16H15Cl203 [M+H]* calcd for 325.0398, found 325.0393.

1,2-bis(4-bromophenyl)-2-(methoxymethoxy)ethanone

o)
o)
O
MOMO

39

Yield 88%; yellow solid; R¢ = 0.34 (PE/AcOEt = 10:1); *H NMR (400 MHz, CDCl3) 6 7.84 (d, J = 8.6
Hz, 2H), 7.54 (dd, J = 22.6, 8.6 Hz, 4H), 7.35 (d, J = 8.4 Hz, 2H), 5.85 (s, 1H), 4.82 — 4.73 (m, 2H),
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3.34 (s, 3H).°C NMR (100 MHz, CDCls) ¢ 195.41, 134.76, 133.39, 132.20, 131.93, 130.64, 129.18,
128.72, 122.97, 95.52, 80.14, 56.25. HRMS-ESI*(m/z): C16H1sBr.03 [M+H]* calcd for 414.9367,
found414.9367.

1,2-bis(3-chlorophenyl)-2-(methoxymethoxy)ethanone

cl

(o]
wond 44
Cl

3h
Yield 97%; yellow solid; Rs = 0.79 (PE/AcOEt = 4:1); 'H NMR (400 MHz, CDCls) § 7.98 (s, 1H),
7.85 (dd, J=7.8, 0.9, 1H), 7.54 — 7.47 (m, 2H), 7.41 — 7.29 (m, 4H), 5.86 (s, 1H), 4.78 (s, 2H), 3.35 (d,
J=1.9, 3H). 3C NMR(100 MHz, CDCl3) 6 195.09, 137.58, 136.25, 134.97, 133.39, 130.27, 129.92,
129.08, 127.57, 127.26, 125.68, 95.64, 80.14, 56.31. HRMS-ESI*(m/z): C16H15Cl.03 [M+H]* calcd
for 325.0398, found 325.0393.

1,2-bis(3-bromophenyl)-2-(methoxymethoxy)ethanone

Br,
O
MOMO O
3i Br

Yield 90%; yellow solid; R¢= 0. 84 (PE/AcOEt = 4:1); *H NMR (400 MHz, CDCls) 6 8.25 — 7.10 (m,
8H), 5.85 (s, 1H), 4.78 (s, 2H), 3.35 (s, 3H). 3C NMR(100 MHz, CDCls) & 194.97, 137.80, 136.37,
132.02, 130.49, 130.16, 127.70, 126.15, 123.06, 95.65, 80.05, 56.34. HRMS-ESI*(m/z): C1sH15Br203
[M+H]* calcd for 414.9367, found414.9367.

2-(methoxymethoxy)-2-(naphthalen-2-yl)-1-(naphthalen-3-yl)ethanone

Sax
MOMO OQ
j

3
Yield 96%; yellow solid; R = 0.74 (PE/AcOEt = 4:1); 'H NMR (400 MHz, CDCls3) & 8.62 (s, 1H),
8.12 —8.03 (m, 2H), 7.94 (d, J=8.0, 1H), 7.89 — 7.77 (m, 5H), 7.67 (dd, J=8.5, 1.7, 1H), 7.62 — 7.45 (m,
4H), 6.36 (s, 1H), 4.89 (s, 2H), 3.44 (s, 3H). *C NMR (100 MHz, CDCls) & 196.49, 135.56, 133.44,
133.31, 133.28, 132.44, 132.32, 131.00, 129.76, 128.95, 128.69, 128.43, 128.16, 127.72, 127.62,
126.79, 126.58, 126.43, 125.15, 124.56, 95.22, 80.31, 56.20. HRMS-ESI*(m/z): CasH2103 [M+H]*
calcd for 357.1491, found 357.1490.

2,3-dihydro-2-(methoxymethoxy)inden-1-one
(0]

@éomom

3k
Yield 64%; yellow oil; Rt = 0. 94 (DCM); 'H NMR (400 MHz, CDCls) § 7.75 (d, J=7.6, 1H), 7.61 (t,
J=7.5, 1H), 7.44 — 7.35 (m, 2H), 5.01 (d, J=6.7, 1H), 4.84 (d, J=6.7, 1H), 4.56 — 4.44 (m, 1H), 3.55 (dd,
J=16.7, 7.8, 1H), 3.47 (s, 3H), 3.04 (dd, J=16.7, 4.8, 1H). 3C NMR(100 MHz, CDCls) & 203.68,
150.64, 135.62, 134.59, 127.91, 126.64, 124.25, 96.55, 77.26, 55.83, 34.13. HRMS-ESI*(m/2):
CuH1303[M+H]* calcd for 193.0865, found193.0864.
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3,4-dihydro-2-(methoxymethoxy)naphthalen-1(2H)-one

o

3l
Yield 78%; Pale-yellow oil; R¢ = 0.48 (PE/AcOELt = 4:1); 'H NMR (400 MHz, CDCls) § 8.00 (t, J=7.0,
1H), 7.51 — 7.39 (m, 1H), 7.28 (g, J=7.2, 1H), 7.22 (dd, J=8.4, 4.5, 1H), 4.96 — 4.86 (m, 1H), 4.85 —
4.79 (m, 1H), 4.36 (ddd, J=11.8, 7.2, 4.5, 1H), 3.46 — 3.33 (m, 3H), 3.07 (d, J=4.1, 2H), 2.39 (ddd,
J=12.2, 6.0, 2.7, 1H), 2.27 — 2.10 (m, 1H). 3C NMR (100 MHz, CDCls) & 196.50, 143.35, 133.60,
131.84, 128.59, 127.58, 126.74, 95.96, 77.02, 55.69, 30.20, 27.68. HRMS-ESI*(m/z): C12H1503
[M+H]* calcd for 207.1021, found207.1016.

N-((Z2)-2-(methoxymethoxy)-1,2-diphenylvinyl)acetamide

I
OMOM

(2)-5a

Ph NHAc

Ph

Yield 78%; White solid; R = 0.33 (PE/AcOEt = 1:1); 'H NMR (400 MHz, CDCl3) 6 7.62 (s, 1H),
7.20-7.16 (m, 10H), 5.33 (s, 1H), 4.82 (s, 2H), 3.58 (s, 3H), 2.15 (s, 3H). 3C NMR (100 MHz,
CDCl3)o 168.28, 145.94, 143.76, 133.16, 130.22, 129.28, 128.11, 127.88, 127.24, 95.97, 57.29. 23.96.
HRMS-ESI*(m/z): C1sH20NO3 [M+H]* calcd for 298.1443, found 298.1448. The structure of (Z)-5a
was determined by X-Ray (Figure 1)

N2 A

o

R, g
Nﬁ/&‘*l'«/ x\,)/\ \“/
S |

N\
|

Figure 1. the X-ray structure of (Z)-5a

(2)-N-[2-Methoxymethoxy-1,2-bis-(3-methoxy-phenyl)-vinyl]-acetamide

OMe

O NHAC

O OMOM
@)-5b

OMe

Yield 35%; White solid; R¢= 0.30 (PE/AcOEt = 1:1); *H NMR (400 MHz, CDCl3) 6 7.76 (s, 1H), 7.05
(dd, J=13.5, 6.3, 2H), 6.72 (dd, J=21.1, 11.6, 6H), 4.79 (s, 2H), 3.58 (s, 3H), 3.56 (s, 3H), 3.51 (s, 3H),
2.05 (s, 3H). 3C NMR (100 MHz, CDCl3) § 173.65, 168.53, 159.17, 158.99, 144.45, 136.80, 134.80,
129.36, 128.93, 123.56, 123.51, 12259, 115.14, 11454, 113.20, 95.93, 57.19, 55.02, 23.71.
HRMS-ESI*(m/z): C2oH24NOs [M+H]* calcd for 358.1654, found 358.1666.

(2)-N-[2-Methoxymethoxy-1,2-bis-(4-methoxy-phenyl)-vinyl]-acetamide

MeO.
O NHAc

O OMOM

(2)-5¢

MeO
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Yield 53%; White solid; R¢ = 0.31 (PE/AcOELt = 1:1); *H NMR (400 MHz, CDCls) § 7.63 (s, 1H), 7.08
(t, J=8.8, 4H), 6.79 — 6.63 (m, 4H), 4.78 (s, 2H), 3.75 (d, J=8.6, 6H), 3.53 (s, 3H), 2.11 (s, 3H).

13C NMR(100 MHz, CDCl3) 6 174.49, 162.74, 159.23, 158.43, 143.40, 131.42, 131.30, 130.92, 130.47,
127.62, 126.97, 125.74, 122.47, 115.21, 112.83, 95.79, 55.15, 36.58, 31.48. HRMS-ESI*(m/z):
C20H24NOs [M+H]* calcd for 358.1654, found 358.1666.

(Z2)-N-(2-Methoxymethoxy-1,2-di-p-tolyl-vinyl)-acetamide

O NHAc

O OMOM

(2)-5d

Yield 30%; Colorless oil; Rf = 0.32 (PE/AcOEt = 1:1) *H NMR (400 MHz, CDCls) 6 7.60 (s, 1H), 7.07
(d, J=8.0, 4H), 7.00 (t, J=10.2, 4H), 4.80 (s, 2H), 3.56 (s, 3H), 2.31 (s, 3H), 2.29 (s, 3H), 2.13 (s, 3H).
13C NMR(100 MHz, CDCl3) ¢ 168.28, 143.68, 137.99, 136.88, 132.25, 130.03, 129.27, 129.04, 128.85,
128.69, 128.06, 126.79, 125.52, 123.41, 122.60, 95.88, 57.25, 23.97, 21.32. HRMS-ESI*(m/z):
C20H24NOs [M+H]* calcd for 326.1756, found 326.1751.

(2)-N-[1,2-Bis-(4-fluoro-phenyl)-2-methoxymethoxy-vinyl]-acetamide

O NHAC

O OMOM
=

2ree
Yield 91%; White solid; Rs = 0.43 (PE/ACOEt = 1:1) *H NMR (400 MHz, CDCls) & 7.64 (s, 1H), 7.13
(dd, J=7.6, 5.6, 4H), 6.95 — 6.85 (m, 4H), 4.80 (s, 2H), 3.56 (s, 3H), 2.13 (s, 3H). *C NMR(100 MHz,
CDCls) § 168.32, 163.68, 163.12, 161.18, 160.65, 142.73, 132.05, 131.97, 130.95, 129.21, 123.32,
115.48, 115.26, 115.17, 114.95, 95.86, 57.18, 23.94. °F NMR (377 MHz, CDCl3) 6=-112.18, -114.30
HRMS-ESI*(m/z): C1sH1sF2NO3 [M+H]* calcd for 334.1255, found 334.1259.

(2)-N-[1,2-Bis-(4-chloro-phenyl)-2-methoxymethoxy-vinyl]-acetamide

cl
O NHAC
\
O OMOM
cl

(2)-5f
Yield 84%; White solid; Rr= 0.38 (PE/AcOEt = 1:1); 'H NMR (400 MHz, CDCl3) 6 7.66 (s, 1H),
7.21-7.09 (m, 8H), 4.80 (s, 2H), 3.56 (s, 3H), 2.13 (s, 3H). *C NMR (100 MHz, CDCls) & 168.35,
142.76, 134.34, 133.35, 131.61, 131.40, 130.50, 128.61, 128.35, 127.08, 123.82, 96.05, 57.23, 23.92
HRMS-ESI*(m/z): C1gH1sCI:NO3 [M+H]* calcd for 366.0664, found 366.0658.

(2)-N-[1,2-Bis-(4-bromo-phenyl)-2-methoxymethoxy-vinyl]-acetamide

Br:
O NHAc

O OMOM

(2)-50

Br

Yield 81%; Yellow solid; R = 0.48 (PE/AcOEt = 1:1); 'H NMR (400 MHz, CDCl3) § 7.66 (s, 1H),

s10



7.34 (dd, J=15.5, 8.1, 4H), 7.04 (d, J=7.9, 4H), 4.79 (s, 2H), 3.56 (s, 3H), 2.13 (s, 3H). 13C NMR (100
MHz, CDCls) 6 168.64, 142.79, 140.99, 139.45, 138.37, 133.75, 131.64, 131.30, 130.77, 127.38,
123.94, 122.61,121.54, 96.06, 57.25, 23.92. HRMS-ESI*(m/z): CisH1sBr.NOs [M+H]* calcd for
455.9633, found 455.9625.

(Z2)-N-[1,2-Bis-(3-chloro-phenyl)-2-methoxymethoxy-vinyl]-acetamide

Cl

O NHAG
O OMOM
(2)-5h

Cl

Yield 77%; White solid; R = 0.37 (PE/ACOEt = 1:1); 'H NMR (400 MHz, CDCls) 6 7.67 (s, 1H), 7.28
— 6.90 (m, 8H), 4.81 (s, 2H), 3.57 (s, 3H), 2.14 (s, 3H). *C NMR(100 MHz, CDCls) 5 167.98, 142.89,
136.60, 134.91, 134.25, 129.77, 129.45, 129.22, 128.94, 128.65, 128.50, 125.95, 124.12, 96.18, 57.27,
23.85.HRMS-ESI*(m/z): C1sH1sC1o2NOs [M+H]* calcd for 366.0664, found 366.0658.

(2)-N-[1,2-Bis-(3-bromo-phenyl)-2-methoxymethoxy-vinyl]-acetamide

Br

O NHAc

O OMOM

(2)-5i
Br

Yield 75%; Yellow solid; Rf = 0.58 (PE/AcOEt = 1:1); 'H NMR (400 MHz, CDCl3) 6 7.65 (s, 1H),
7.44 —7.32 (m, 4H), 7.09 — 6.99 (m, 4H), 4.81 (s, 2H), 3.57 (s, 3H), 2.15 (s, 3H). 13C NMR (100 MHz,
CDCl3) ¢ 168.38, 142.87, 136.87, 135.17, 132.64, 131.77, 131.57, 130.61, 129.69, 129.49, 128.95,
128.18, 124.03, 122.31, 122.06, 96.19, 57.27, 23.89. HRMS-ESI*(m/z): CisH1sBraNO3 [M+H]*
calcd for 455.9633, found 455.9625.

(2)-N-(2-Methoxymethoxy-1,2-di-naphthalen-2-yl-vinyl)-acetamide

OO NHAC

OO Nus
(2)-5

Yield 62%; White solid; Rf = 0.28 (PE/AcOEt = 1:1) 'H NMR (400 MHz, CDCl3) 6 7.81 (s, 2H),
7.75 (d, J=6.0, 2H), 7.68 (d, J=7.4, 2H), 7.59 (d, J=8.5, 2H), 7.45 — 7.41 (m, 2H), 7.22 (s, 2H), 4.90 (s,
2H), 3.63 (s, 3H), 2.21 (s, 3H). 3C NMR (100 MHz, CDCls) § 168.45, 133.18, 132.99, 132.67, 131.00,
129.52,128.22,128.14, 127.62, 127.59, 127.51, 127.34, 126.57, 126.25, 125.88, 96.36, 57.40, 24.03.
HRMS-ESI*(m/z): C26H24NO3 [M+H]* calcd for 398.1749, found 398.1756.
N-(2-Methoxymethoxy-3H-inden-1-yl)-acetamide
NHAc

OMOM

5k
Yield 44%; White solid; Rf = 0.22 (PE/ACOEt = 1:1)'H NMR (400 MHz, CDCls) ¢ 7.24 (dt, J=29.6,
12.2, 4H), 7.09 (d, J=8.4, 1H), 5.15 (s, 2H), 3.53 (s, 3H), 3.51 (d, J=4.9, 2H), 2.23 (s, 3H). 3C NMR
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(100 MHz, CDCls) 6 168.85, 154.92, 152.00, 141.17, 134.37, 126.62, 118.71, 116.87, 114.65, 94.95,
56.46, 34.61, 23.36. HRMS-ESI*(m/z): C13H1sNOs [M+H]* calcd for 234.1130, found234.1132

N-(2-Methoxymethoxy-3,4-dihydro-naphthalen-1-yl)-acetamide

NHAc

cor™

5l
Yield 56%; White solid; Ry = 0.17 (PE/AcOEt = 1:1) 'H NMR (400 MHz, CDCl3) 6 7.26 — 7.03 (m,
4H), 6.69 (d, J=118.0, 1H), 5.06 (d, J=11.0, 2H), 3.48 (s, 3H), 2.96 (td, J=8.1, 4.1, 2H), 2.64 (q, J=8.3,
2H), 2.07 (d, J=117.3, 3H). 3C NMR (100 MHz, CDCl3) ¢ 174.39, 169.25, 151.23, 149.65, 133.64,
132.60, 132.44, 132.31, 127.22, 127.01, 126.92, 126.43, 126.27, 125.78, 121.84, 121.40, 115.50,
115.04, 93.75, 93.42, 56.57, 56.40, 27.98, 27.89, 23.82, 23.71, 23.39, 20.12. HRMS-ESI*(m/z):
C14H1eNOs [M+H]* calcd for 248.1283, found 248.1287.

(1S, 2R)-N-(2-Methoxymethoxy-1,2-diphenyl-ethyl)-acetamide

MOMQ  NHAc

White solid, melting point: 63-65 °C, yield: 99%, 93% ee; [a]o® = 85.8 (c = 0.4, EtOH); The
enantiomeric excess was determined by HPLC on Chiralpak OD-H column, hexane: isopropanol =
95:5; flow rate = 1.0 mL/min; UV detection at 254 nm; tr = 14.1 min (minor), 20.2 min (major).
'H NMR (400 MHz, CDCl3) 6 7.25 (d, J=3.6, 4H), 7.15 — 7.01 (m, 4H), 6.41 (d, J=8.1, 1H), 5.28 (dd,
J=8.1, 4.8, 1H), 5.01 (d, J=4.8, 1H), 4.60 (dd, J=21.6, 6.6, 2H), 3.33 (s, 3H), 1.99 (s, 3H). 33C
NMR(100 MHz, CDCl3) ¢ 169.04, 137.99, 137.56, 128.15, 128.07, 127.99, 127.93, 127.45, 127.34,
94.91, 80.79, 57.76, 55.84, 23.45. HRMS-ESI*(m/z): C1sH2:NNaO3z* [M+Na]* calcd for 322.1419,
found 322.14109.

(1S, 2R)-N-[2-Methoxymethoxy-1,2-bis-(3-methoxy-phenyl)-ethyl]-acetamide

MOMO,’. ‘\NHAC
(1S,2R)-6b

Colorless oil, yield: 98%, 91% ee; [a]o®® =7.6 (c = 0.4, EtOH); The enantiomeric excess was
determined by HPLC on Chiralpak OD-H column, hexane: isopropanol = 90:10; flow rate = 1.0
mL/min; UV detection at 220 nm; tz = 12.2 min (minor), 17.8 min (major).

IH NMR (400 MHz, CDCls) 6 7.17 (td, J=7.9, 2.6, 2H), 6.82 — 6.68 (m, 4H), 6.67 — 6.63 (m, 1H), 6.54
(s, 1H), 6.37 (d, J=8.6, 1H), 5.25 (dd, J=8.6, 4.7, 1H), 4.97 (d, J=4.7, 1H), 4.61 (dd, J=20.5, 6.6, 2H),
3.73 (s, 3H), 3.67 (s, 3H), 3.35 (s, 3H), 2.00 (s, 3H). 3C NMR(100 MHz, CDCls) § 169.04, 159.34,
159.15, 139.58, 139.10, 129.10, 128.91, 120.45, 119.71, 114.09, 114.02, 112.83, 112.32, 94.95, 80.57,
57.60, 55.89, 55.19, 55.13, 23.47. HRMS-ESI*(m/z): C20H2sNNaOs* [M+Na]* calcd for 382.1630,
found 382.1630.

(1S, 2R)-N-[2-Methoxymethoxy-1,2-bis-(4-methoxy-phenyl)-ethyl]-acetamide
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MOMO  NHAc

MeO (1S.2R)y6c ome

Colorless oil, yield: 99%, 94% ee; [a]o®® = -2 (¢ = 0.4, EtOH); The enantiomeric excess was
determined by HPLC on Chiralpak OD-H column, hexane: isopropanol = 90:10; flow rate = 1.0
mL/min; UV detection at 220 nm; tr = 14.6 min (major), 16.4 min (minor).

IH NMR (400 MHz, CDCls) § 7.06 (d, J=8.7, 2H), 6.96 (d, J=8.6, 2H), 6.78 (dd, J=8.7, 5.3, 4H), 6.34
(d, J=8.6, 1H), 5.17 (dd, J=8.6, 4.7, 1H), 4.92 (d, J=4.7, 1H), 4.57 (dd, J=18.2, 6.6, 2H), 3.79 (s, 6H),
3.33 (s, 3H), 1.98 (s, 3H). *C NMR(100 MHz, CDCls) ¢ 168.95, 159.21, 158.80, 130.27, 129.60,
129.31, 128.64, 113.40, 113.30, 94.66, 80.40, 57.25, 55.81, 55.22, 55.18, 23.48. HRMS-ESI*(m/z):
C20H2sNNaOs* [M+Na]* calcd for 382.1630, found 382.1630.

(1S, 2R)-N-(2-Methoxymethoxy-1,2-di-p-tolyl-ethyl)-acetamide

MOMO ~ NHAc

j (1S,2R)-6d t

Colorless oil, yield: 99%, 96% ee; [a]p?®® = -0.7 (c = 0.3, EtOH); The enantiomeric excess was
determined by HPLC on Chiralpak IC column, hexane: isopropanol = 80:20; flow rate = 1.0
mL/min; UV detection at 225 nm; tr = 12.2 min (minor), 16.0 min (major).

IH NMR (400 MHz, CDCls) 6 7.04 (dd, J=14.7, 7.5, 6H), 6.95 (d, J=8.0, 2H), 6.29 (d, J=7.0, 1H), 5.23
(dd, J=8.7, 4.8, 1H), 4.95 (d, J=4.7, 1H), 4.58 (dd, J=19.7, 6.6, 2H), 3.33 (s, 3H), 2.33 (s, 6H), 1.98 (s,
3H). *C NMR(100 MHz, CDCls) ¢ 168.92, 137.60, 136.96, 135.13, 134.47, 128.76, 128.64, 128.00,
127.35, 94.76, 80.67, 57.43, 55.80, 23.50, 21.19, 21.15. HRMS-ESI*(m/z): C20H2sNNaOs* [M+Na]*
calcd for 350.1732, found 350.1732.

(1S, 2R)-N-[1,2-Bis-(4-fluoro-phenyl)-2-methoxymethoxy-ethyl]-acetamide

MOMO,  NHAc

F (s2Ree ¢

White solid, melting point: 183-184 °C, yield: 97%, 95% ee; [a]p® = 36.2 (c = 0.4, EtOH); The
enantiomeric excess was determined by HPLC on Chiralpak IC column, hexane: isopropanol =
90:10; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 12.8 min (major), 13.8 min
(minor).

IH NMR (400 MHz, CDCls) 6 7.10 — 7.06 (m, 2H), 7.01 — 6.91 (m, 6H), 6.49 (d, J=8.4, 1H), 5.16 (dd,
J=8.5, 4.6, 1H), 4.97 (d, J=4.6, 1H), 4.58 (dd, J=30.6, 6.6, 2H), 3.36 (s, 3H), 2.01 (s, 3H). *C NMR
(100 MHz, CDCls) ¢ 169.03, 163.63, 163.38, 161.18, 160.94, 133.40, 133.37, 133.35, 133.32, 129.93,
129.85, 128.89, 128.81, 115.21, 114.99, 114.92, 114.71, 95.01, 80.15, 57.27, 55.95, 23.41. °F NMR
(377 MHz, CDCls) 6 -113.91, -114.83 HRMS-ESI*(m/z): C1sH20F2NO3* [M+H]* calcd for 336.1406,
found 336.1404.

(1S, 2R)-N-[1,2-Bis-(4-chloro-phenyl)-2-methoxymethoxy-ethyl]-acetamide

MOMQ ~ NHAc

cl’ (1S2R)-6f (i
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White solid, melting point: 190-193 °C, yield: 99%, 98% ee; [a]p?® = 37.2 (c = 0.4, EtOH); The
enantiomeric excess was determined by HPLC on Chiralpak IC column, hexane: isopropanol =
90:10; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 12.8 min (major), 15.2 min
(minor).

!H NMR (400 MHz, CDCls) é 7.22 (dd, J=8.4, 5.6, 4H), 7.00 (dd, J=27.0, 8.4, 4H), 6.50 (d, J=8.4, 1H),
5.16 (dd, J=8.5, 4.5, 1H), 4.97 (d, J=4.5, 1H), 4.59 (dd, J=35.7, 6.6, 2H), 3.37 (s, 3H), 2.01 (s, 3H). 3C
NMR (100 MHz, CDCls) ¢ 169.07, 136.04, 135.97, 133.91, 133.44, 129.67, 128.51, 128.41, 128.13,
95.19, 80.17, 57.27, 56.02, 23.40. HRMS-ESI*(m/z): CigH1sCI2NNaO3z* [M+Na]* calcd for
390.0640, found 390.0640.

(1S, 2R)-N-[1,2-Bis-(4-bromo-phenyl)-2-methoxymethoxy-ethyl]-acetamide

MOMQ ~ NHAc

! (1S2R)6y g

Br
White solid, melting point: 186-188°C, yield: 99%, 96.7% ee; [a]o® = 45.5 (c = 0.4, EtOH); The
enantiomeric excess was determined by HPLC on Chiralpak IC column, hexane: isopropanol =
80:20; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 6.9 min (major), 8.0 min (minor).
'H NMR (400 MHz, CDCls) 6 7.42 — 7.33 (m, 4H), 6.98 (d, J=8.4, 2H), 6.91 (d, J=8.4, 2H), 6.50 —
6.40 (d, J=8.4, 1H), 5.15 (dd, J=8.5, 4.4, 1H), 4.96 (d, J=4.4, 1H), 4.59 (dd, J=37.3, 6.6, 2H), 3.38 (s,
3H), 2.02 (s, 3H). *C NMR (100 MHz, CDCls) J 169.04, 136.53, 136.41, 131.37, 131.09, 130.01,
128.82, 122.13, 121.65, 95.24, 80.21, 57.27, 56.04, 23.41. HRMS-ESI*(m/z): CigH19Br,NNaOs*
[M+Na]* calcd for 479.9609, found 479.9609.

(1S, 2R)-N-[1,2-Bis-(3-chloro-phenyl)-2-methoxymethoxy-ethyl]-acetamide

MOMOC. .\NHAC

(1S,2R)-6h

White solid, melting point: 130-131 °C, yield: 98%, 97% ee; [a]o®® = 65.5 (¢ = 0.4, EtOH); The
enantiomeric excess was determined by HPLC on Chiralpak IC column, hexane: isopropanol =
90:10; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 12.5 min (major), 14.0 min
(minor).
IH NMR (400 MHz, CDCls) 6 7.21 (ddd, J=17.8, 8.1, 4.8, 5H), 7.05 (s, 1H), 6.93 (dd, J=16.2, 7.6, 2H),
6.45 (d, J=8.4, 1H), 5.18 (dd, J=8.5, 4.7, 1H), 4.97 (d, J=4.7, 1H), 4.61 (dd, J=36.1, 6.6, 2H), 3.37 (s,
3H), 2.03 (s, 3H). *C NMR(100 MHz, CDCls) 6 169.06, 139.63, 139.48, 134.22, 133.90, 129.50,
129.15, 128.35, 128.14, 127.84, 127.35, 126.74, 125.28, 95.25, 80.13, 57.36, 56.05, 23.40.
HRMS-ESI*(m/z): C1gH19CI2NNaO3z* [M+Na]* calcd for 390.0640, found 390.0640.

(1S, 2R)-N-[1,2-Bis-(3-bromo-phenyl)-2-methoxymethoxy-ethyl]-acetamide

MOMO.  NHAc

(1S,2R)-6i
White solid, melting point: 126-128 °C, yield: 99%, 99.9 % ee; [a]p® = 53.6 (¢ = 0.25, EtOH);
The enantiomeric excess was determined by HPLC on Chiralpak 1A column, hexane: isopropanol
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= 90:10; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 8.1 min (minor), 9.3 min
(major).

IH NMR (400 MHz, CDCls) 6 7.42 — 6.95 (m, 8H), 6.51 (d, J=8.4, 1H), 5.16 (dd, J=8.5, 4.8, 1H), 4.94
(d, J=4.8, 1H), 4.60 (dd, J=33.8, 6.6, 2H), 3.35 (s, 3H), 2.01 (s, 3H). **C NMR(100 MHz, CDCls) ¢
169.12, 139.89, 139.79, 131.30, 131.04, 130.77, 130.34, 129.79, 129.45, 127.21, 125.76, 122.35,
122.11, 95.21, 80.05, 57.35, 56.04, 23.39. HRMS-ESI*(m/z): C1sH19Br2NNaOs* [M+Na]* calcd for
479.9609, found 479.9609.

(1S, 2R)-N-(2-Methoxymethoxy-1,2-di-naphthalen-2-yl-ethyl)-acetamide

MOMQ’. ‘\NHAC

White solid, melting point: 152-153 °C, yield: 99%, 94 % ee; [a]o?® = 83.3 (¢ = 0.3, EtOH); The
enantiomeric excess was determined by HPLC on Chiralpak IA column, hexane: isopropanol =
95:5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 24.9 min (major), 32.5 min (minor).
'H NMR (400 MHz, CDCls) 6 7.84 — 7.71 (m, 6H), 7.65 (d, J=14.5, 3H), 7.48 (ddd, J=9.4, 4.7, 2.3,
4H), 7.32 (dd, J=8.5, 1.6, 1H), 7.12 (dd, J=8.5, 1.7, 1H), 6.46 (d, J=8.6, 1H), 5.58 (dd, J=8.6, 5.0, 1H),
5.28 (d, J=4.9, 1H), 4.66 (dd, J=23.7, 6.7, 2H), 3.34 (s, 3H), 2.01 (s, 3H). 3C NMR (100 MHz, CDCls)
0 169.07, 135.63, 135.09, 133.13, 133.01, 132.88, 132.80, 128.88, 127.98, 127.94, 127.69, 127.66,
127.56, 127.22, 126.86, 126.17, 126.13, 125.97, 125.85, 125.20, 124.95, 94.97, 80.97, 57.83, 55.94,
23.51. HRMS-ESI*(m/z): C26H2sNNaOs* [M+Na]* calcd for 422.1732, found 422.1732.

N-(2-Methoxymethoxy-indan-1-yl)-acetamide

%NHAC
OMOM

(1S,2R)-6k
White solid, melting point: 135-137 °C, yield: 98%, 55.5 % ee; [a]p?® =-10 (c = 0.25, EtOH);
The enantiomeric excess was determined by HPLC on Chiralpak 1A column, hexane: isopropanol
= 90:10; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 14.8 min (major), 17.4 min
(minor).
IH NMR (400 MHz, CDCls) 6 7.32 — 7.24 (m, 4H), 6.29 (d, J=8.1, 1H), 5.57 (dd, J=8.1, 5.3, 1H), 4.72
(dd, J=28.9, 6.7, 2H), 4.56 (dt, J=5.4, 3.4, 1H), 3.38 (s, 3H), 3.09 (d, J=3.3, 2H), 2.14 (s, 3H). *C
NMR (100 MHz, CDCls) ¢ 170.17, 141.34, 139.61, 128.05, 127.11, 124.99, 124.08, 95.68, 78.69,
56.15, 55.62, 37.24, 23.43. HRMS-ESI*(m/z): C13H17NNaOs* [M+Na]* calcd for 258.1106, found
258.1106.

N-(2-Methoxymethoxy-1,2,3,4-tetrahydro-naphthalen-1-yl)-acetamide

NHAc
OMOM

(1S,2R)-61
White solid, melting point: 151-153 °C, yield: 98%, 3.7 % ee; [a]o? = -10 (¢ = 0.25, EtOH); The
enantiomeric excess was determined by HPLC on Chiralpak 1A column, hexane: isopropanol =
90:10; flow rate = 1.0 mL/min; UV detection at 220 nm; tr = 13.5 min (major), 15.9 min
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(minor).

IH NMR (400 MHz, CDCls) 6 7.29 (dd, J=5.7, 3.3, 1H), 7.22 — 7.17 (m, 2H), 7.13 (dd, J=5.3, 3.7, 1H),
6.33 (d, J=9.1, 1H), 5.36 (dd, J=9.5, 3.7, 1H), 4.76 (dd, J=16.5, 6.8, 2H), 4.14 (ddd, J=5.7, 3.9, 1.8,
1H), 3.40 (s, 3H), 3.09 — 2.74 (m, 2H), 2.21 (dtd, J=14.1, 5.8, 3.7, 1H), 2.14 (s, 3H), 2.02 — 1.92 (m,
1H). *¥C NMR(100 MHz, CDCls) 6 170.01, 136.26, 135.01, 128.52, 127.70, 127.13, 126.40, 95.59,
73.62, 55.75, 49.89, 25.84, 24.71, 23.55. HRMS-ESI*(m/z): C14H1sNNaOs" [M+Na]* calcd for
272.1263, found 272.1263.

OH

i \NHAc
Ph :

Ph
(1S, 2R)- 8

White solid, yield: 99%, 99 % ee; [a]p?® =9.25 (¢ = 0.4, EtOH); The enantiomeric excess was
determined by HPLC on Chiralpak AD-H column, hexane: isopropanol = 90:10; flow rate = 1.0
mL/min; UV detection at 254 nm; tr = 15.2 min (minor), 18.6 min (major).

'H NMR (400 MHz, d5-DMSO0) § 8.28 (d, J=9.2, 1H), 7.33 — 7.14 (m, 10H), 5.44 (d, J=4.9, 1H), 4.94
(dd, J=9.2, 7.1, 1H), 4.75 (dd, J=7.0, 5.0, 1H), 1.71 (s, 3H). 3C NMR(100 MHz, DMSO) & 168.39,
143.70, 141.03, 128.80, 127.97, 127.86, 127.35, 127.14, 127.02, 75.37, 58.79, 23.08.
HRMS-ESI*(m/z): C16H17NNaO,* [M+Na]* calcd for 278.1157, found 278.1157.
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6a

Data File E:\DATAVMT...-0D-55-54MJJ1-125-FAC AND 5M-0D-95-5 Z014-05-29 10-09-274080-0Z201.D
Jample Name: MJJI-1-116-Pd/C

Aoy, Operator 1 3YLSTEM Seq. Line : 2
Acg. Imstrument @ 1Z60HPLC-V¥UD Location : Wial &0
Injection Date @ 5/28/2014 10:47:05 AM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAVMIJWMIJ1-1Z28-RACANDAM-0D-95-5\MT7J1-128-FAC AND 3M-0D-95-5 2014-
05-29 10-09-2740D-5-55-10ML-254-30MIN -ANKINTANGSUAN. M
Last changed : 542972014 10:11: 34 AM by 3Y3TEM

Analyaia Method : E:\DATAVMIJ\MJIJ1-1Z8-RACANDSM-0D-95-5MJJ1-128-FAC AND 3M-0D-95-5 2014-
05-29 10-09-2740D-5-95-10ML-254-30MIN-ANXIXTANGSUAN. M [ 3equence Method)
Last changed P 772972014 5:16:09 PHM by 3YITENM
(modified after loading)
Additional Info : Peak(s) mamially integrated

WD A, W Zvel en gthe25< nm (EADATAM . .-95-5hU11- 125 RAC AND ShOD-955 20140529 10-08-27'080-0201.0)
mall ]
25
vl MOMT NHAC
= E:
15 Fsc-6a g
&
10
5
0 * T
5 — T — T — — T — T
10 12 14 16 18 o0 22 24
Area Percent Beport
Sorted By H Sigunal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VUD1l 4, Wawelength=254 nm

FPeak RetTime Type Width Area Height Area
# [min] [min] [mall*s] [ malr] %

1 14.145% EB 0.5419 654, 17352 18.22038 50.04E25
2 Z0.29% EBE 0.8050 653, 06256 11.90392 49,9575

Totalz : 1307, 23608 30.12431

*%#% End of Report %%

1260HPLC-VIID 772972014 G:16:12 PM 3TSTEM Page 1 of 1

S63



Data File E:\DATA\MIJYZ-15-3YMJJ2-15-REPEAT 2014-06-23 11-27-47,053-0401.D
Sample Nawe: mjj2-15-3

Aoy, Operator 1 3YLSTEM Seq. Line : 4
Acg. Imstrument @ 1Z60HPLC-V¥UD Location @ Wial 53
Injection Date @ 6/23/72014 1:11:54 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAVMIJYZ2-158-3\MIJZ2-18-REPEAT Z014-05-23 11-27-4740D-5-95-10ML-254-
SJOMIN-ANAIXTANGEUAN .M
Last changed T B/23/2014 12:31:51 PM by 3YRTEM

Analyaia Method : E:\DATAVMIJ,Z-18-3,MIJZ-18-REPEAT 2014-06-23 11-27-47,0D-5-95-10ML-254-
FOMIN-ANSIXIANGEUAN .M (Jequence Method

Last changed P 772972014 5:13:43 PH by 3YITEN
(modified after loading)

Additional Info : Peak(s) mamially integrated

WD AW avelen gthe259 nm (EADATARNU I 13- 30WU02- 18- REF EAT 2019-06-23 11-27 -7 053-0401 D)

MOMC NHAC

n
1
.24

(15.2R-6a
4 -
3
2]
#‘Jﬁ;’
§ o
17 S
04 .
1 T T T T T T T T T T T T T T
10 12 14 16 12 a0 22 24
Area Percent Beport
Sorted By H Sigunal
Multiplier H 1.0000
Lilution H 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VUD1l 4, Wawelength=254 nm

FPeak RetTime Type Width Area Height Area
# [min] [min] [mall*s] [ malr] %

1 14.095 MI 0.5482 6.83205 2.07697e-1 3.4492
2 Z0.2Z41 EE 0.6938 191, 24403 3.93622 96.5508

Totalz : 1958. 07608 4,14392

*%#% End of Report %%

1260HPLC-VIID 772972014 §:15:47 PM 3TSTEM Page 1 of 1

6b
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Data File E:
Sample Name:

SDATANMT . .. 5S4 MIT2-M-MEO-RAC-WUD -0D-90-10-1-254 2014-07-21 16-30-10%023-0201.D
n-HeO-RAC

Aoy, Operator 1 3YLSTEM Seq. Line : 2
Acg. Imstrument @ 1Z60HPLC-V¥UD Location @ Wial Z3
Injection Date @ 772172014 4:44:44 PM Inj : 1

Injy Wolume : 5.000 nl

A4cg. Method : ENDATA\MII\MJJ2 -M-MEQ-FAC-¥UD-0D-90-10-1-254\ MJJ 2-M-MEO-RAC- VWL -0 -20 -

10-1-254 2014-07-21 16-30-104WWD-0D-10-20-10ML-254-400TIN. 0

Last changed : T/2172014 5:06:46 PM by 3¥ITEHN

(modified after loading)

Analyziz Method @ E:ZDATANHNIIAVHIJZ-HM-MEQ-RAC-¥WD-0D-50-10-1-254MJJZ-N-MEO-FAC-VWD -0D-90-

10-1-254 2014-07-21 16-30-10°\¥WD-0D-10-90-10ML-254-40MIN.M (Sequence
Method)

Last changed P 772972014 5:29:03 PM by SYITEM

(modified after loading)

Additional Info : Peak(s) manmually integrated

WG AW avelen gtheZ20 nm (EADATAMWL . WULZ bt WMED-RAC- VA G- 0 D-20-10-1- 268 2014 0721 16301002 30:201.00
ma} @
o
00
350
ﬁ OO MHAC
300 o
=
Chiz
240
200
150
100 o
53 -
a T T T T T T
12 14 i I=] 18 20 s min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 4, Wawelength=22Z0 nmn

Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [mall] %
el el Bl e el Bl el
1 12.069 EB 0.6142 1.61918:=4 ano.o0gl9z 49,8382
2 17.865 BB 0.58931 1.62970e4d 274.72644 50,1618

Totals 3. 2458884 674, 788368
**% End of Report *%%
1260HPLE-VWD 7/29/2014 5:29:06 PM STSTEM Page 1 of 1

S65



Data File E:\DATAVMJI... J2-79-8\MJJ2-79-3-VID-0D-90-10-1-254 2014-07-21 15-30-26%022-0201.D
Sample Nawe: MJJZ-T79-5

Aoy, Operator 1 3YLSTEM Seq. Line : 2
Acg. Imstrument @ 1Z60HPLC-V¥UD Location @ Wial Zz2
Injection Date @ 772172014 4:04:05 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAV\MIOWMIJZ-79-8\MIJ2-79-8-VWD-0D-90-10-1-254 2014-07-21 15-30-Z6
YWV -0D-10-30-10ML-254-40MIN. M
Last changed : T/21/72014 4:26:41 PM by 3¥ITEHN

(modified after loading)

Analysis Method : E:\DATA\MIIYVMJJZ-79-8\MIJZ-79-5-VWD-0D-90-10-1-254 2014-07-21 15-30-26
YWVID-0D-10-20-10ML-254-40MIN. M (Sedquence Method)

Last changed r 7/29/2014 5:33:12 PM by SYSTEM
(modified after loading)

Additional Info : Peak(s) mamially integrated

WD T A, W avel en gthe220 nm (EADATAM 7950102 75 8-V D- O0-80- 10-1-254 2014-07-2 1 15-20-25'022-0201 )
man ]
)
£
[
400 1 I MOMZ  NHAC
300 A
200
i
100 g &
04 T T T T
10 12 14 16

Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs

Sigmnal 1: VUD1 &, Wavelength=220 nm

FPeak RetTime Type Width hLrea Height hArea
# [min] [min] [mall+s] [ milT] %
el el Bl e el Bl el
1 12,253 MM 0.5624 1059, 37708 31.39373 4.4290
2 17.754 EBE 0.8823 2.28598=4 388.6015% 95.5710

Totals : 2.35919z2e4d 419.99532

*%#% End of Report *+%

1260HPLC-VIID 772972014 G:35:16 PM 3TSTEM Page 1 of 1

6C
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Data File E:\DATA\MII\MJIJZ-RAC-1YMJJ2-RAC-20-10-0D 2014-07-11 11-03-51%070-0701.D
Sample Nawme: p-MeO-EAC

Aoy, Operator 1 3YLSTEM Seq. Line : 7
Acg. Imstrument @ 1Z60HPLC-V¥UD Location : Wial 70
Injection Date @ 771172014 2:10:24 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAV\MIJWMIJZ-FAC-1\MJJ2-FAC-90-10-0D0 2014-07-11 11-03-51%VWD-0D-10-
90-10ML-254-40MIN. M
Last changed : 741172014 11:04: 28 AM by 3Y3TEM

Analyaia Method : E:\DATAVMIJ\MJIJZ-RAC-1'\MJIJZ-FAC-90-10-0D Z014-07-11 11-03-51%VWD-0D-10-
90-10ML-254-40MIN.M (Zequence Method)

Last changed P 772972014 5:52:02 PM by 3YITEM
(modified after loading)

Additional Info : Peak(s) mamially integrated

WD A, W gvelen gtheZ20 nm (EADATANURALZ- RAC - Tl L2 RAC-90-10-00 20140711 11-02-51'070-0701.00
L g
400 =z

350 4 e u] MHAC

16,256

200 o

280 7

2007

Sorted By H Sigunal
Multiplier H 1.0000
Lilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VUD1l 4, Wawelength=22Z20 nmn

FPeak RetTime Type Width Area Height Area
# [min] [min] [mall*s] [ malr] %

1 14.444 BV 0.6438 l.6l368e4d 380.18555 48,8983
2 16.366 VE 0.7948 1.69184e4d 321.55014 51.1017

Totalz : 3.3107Ze4d T01.73569

*%#% End of Report %%

1260HPLC-VIID 772972014 G:52:06 PM 3TSTEM Page 1 of 1

S67



Data File E:\DATAVMT..
Sample Nawe: MJJZ-79-5

L 9-5-5\MIT2-79-5-5-VUD-0D-90-10-1-254 2014-07-21 13-42-01%021-0201.D

FYli
g,

Operator
Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

SYSTEM Seq. Line 2
1Z60HFLC-Y¥TD Location @ ¥ial 21
T/21/2014 2:17:21 PM Inj 1

Injy Wolume 5.000 pl

: ENDATA\MII\MJJ2-79-5-8YMJJZ2-79-5-8-VIID-0D-90-10-1-254 2014-07-21 13-42-

014¥WWD-0D-10-90-10ML-254- 40MIN.
772172014 1:42:51 PM by SYITEM

: E:NDATA\MII\MJJ2-79-5-8\MJJZ2-79-5-8-VIID-0D-90-10-1-254 2014-07-21 13-42-

OLYWWD-0D-10-90-10ML-254- 40MIN. M | %equence Method)
T/29/2014 8:57:19 PM by 3YRTEM

(modified after loading)

Peak is) marmially integrated

WD A, W gvelen gtheZ20 nm (EADATANL . -2 79520 D- O D- 90 10-1-258 20140721 12 2 01021- 020 1.0
mell ]
175 1
160 1
MOMD MHAC
4 0 ;-
125 B
+ 5
o ¢ O
Meo 1152RFE o
75 4
ﬁj -
o
rE
o
a5 ] .ﬁy
oA P
T T T ——TT T ———T T ———TT
145 15 15.5 16 16.5 17 7.5 18 125 min
Area Percent Beport
Sorted By Sigunal
Multiplier 1.0000
Dilution 1l.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: VUD1l 4, Wawelength=22Z20 nmn
FPeak RetTime Type Width Area Height Area
# [min] [min] [mall*s] [ malr] %
el el Bl e el Bl el
1l 14.825% VB 0.3502 2349,18213 10Z.56336 97,1862
2 16,3658 MM 0.4119 68.01497 2.75231 2.8138
Totals 2417.19710 105.31587

1260HPLC-VIID 772972014 G§:57:26 PM 3TSTEM

6d

*%#% End of Report %%

Page 1 of 1
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Data File E:\DATA\MJ...&0-20-1%\MJJZ-P-ME-RAC-DAD-IC-530-20-1 2014-07-29 20-08-43%041-0201.D
Sample Nawe: MJJ-p-Me-rac

Aoy, Operator 1 3YLSTEM Seq. Line : 2
Acg. Imstrument @ 1Z60HPLC-DAD Location @ Wial 41
Injection Date @ 772872014 9:02:14 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAV\MIJ\MIJZ-P-ME-FAC-DAD-IC-80-20-14MJJ2-P-ME-RAC-DAD-TC-80-20-1
2014-07-2% 20-058-48\DAD-IC(l-2)-80-20-1-50MIN.M
Last changed D T/29/2014 9:41:41 PM by 3¥ITEHN

(modified after loading)
Analysis Method @ E:\DATA\MJIIYVMJJZ-P-ME-RAC-DAD-IC-50-20-1\MJJ2-FP-ME-RAC-DAD-IC-80-20-1
2014-07-29 20-08-48\DAD-IC(l-2)-80-20-1-50MIN.HM (3equence Method)
Last changed : 7/30/2014 9:39:41 AM by STITEM
(modified after loading)
Additional Info : Peak(s) mamially integrated

DAD1 B, Sig=225.4 Retoff (EADATARAL 20-1hI)2 P-WE-RAC- DAD-1C-80:20 1 2014 OF- 28 20:05-420044-0201 . [0
mal
175 4 MOMO MHAC =
o
o
150 5
i
125 P
100
75
&0
25
0 r S
T T T T T T
[s] g 0 1z 14 16 158 min
Area Percent Beport
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal 1: D&D1 B, 3ig=2Z5,4 Ref=off
FPeak RetTime Type Width hLrea Height hArea
# [min] [min] [mall+s] [ milT] %
el el Bl e el Bl el
1 12.911 EE 0.3545 3549, 43506 153.11302 51,2515
2 16.745 EBE 0.4527 3376.08891 115.59296 45,7435
Totals : 6925, 52197 268.705%9%9
*%#% End of Report *+%
1260HPLC-DAD 7/30/2014 9:39:45 AM 5T5TEM Page 1 of 1

S69



Data File E:ZWDATAWVHT.

oo G0-20-1NMJJZ2-P-ME-RAC-DAD-IC-50-20-1 2014-07-29 Z0-085-48%042-0301.D

Sample Nawme: MJJ-p-Me-Z-76-dguanghuo

FYli
g,

Operator
Instrument :
Injection Date

Acg. Method

Last changed H
Analysis Method

Last changed

Additional Info

SYSTEM Seq. Line : 3
1Z60HFLC-DAD Location @ ¥ial 42
7/28/2014 9:43:13 P Inj : 1

Injy Wolume 5.000 pl

: ENDATA\MII\MJJ2-P-ME-FAC-DAD-IC-80-20-1\MJJ2-P-ME-RAC-DAD-TC-80-20-1

2014-07-2% 20-058-48\DAD-IC(l-2)-80-20-1-50MIN.M

T/29/2014 9:41:41 PM by 3YRTEM
E:\DATA\MIT\MIJZ-P-ME-FAC-DAD-IC-80-20-14YMJJ2-P-ME-RAC-DAD-TIC-50-20-1
2014-07-29 Z0-085-45\DAD-IC(l-2)-80-20-1-50MIN.M (3equence Method)
T/30/2014 9:44:20 AM by 3YRTEM

(modified after loading)

Peak is) marmially integrated

DAD1 B, Sig=2.

25,4 F et off (EADATAN. . 20- )2 P-ME- RAC- DAD-|C-50-20 1 2014 07- 28 20-05-450042-0301 . D)
mall
140 A o
o
1207 MOMO  MHAC
100 |
aj -
aj -
43 -
m
£
204 o
D -
T T T T T T T T T T T T T
12 13 14 15 16 17 mir|
Area Percent Beport
Sorted By Sigunal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL B, Sig=225,4 Ref=off

FPeak RetTime Type Width Area Height Area
# [min] [min] [mall*s] [ malr] %
el el Bl e el Bl el
1l 12.Z13 EE 0.2886 g6, 85423 4,76583 2.1791
2 16.05Z EE 0.4115 3898,937949 14f6.04292 97,8209
Totals 3985.83372  150.80875

*%#% End of Report %%

1260HPLC-DAD 773072014 9:44:31 AM 3T3TEM

6e

s70

Page 1 of 1



Data File E:ZWDATAWVHT.

wo 0-F-F40131-RAC-IC-90-10-M-CL AND P-F 2015-01-31 21-55-27%054-0501.D

Sample Name: -p-F-FAC

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

Last changed H
Analysis Method

Last changed

Additional Info

SYSTEM Seq. Line : 5
1Z60HFLC-DAD Location : ¥ial 54
27172015 12:37:49 AN Inj : 1

Injy Wolume : 5.000 nl

: E:NDATA\MJJN0131-IC-20-10-P-F40131-RAC-IC-90-10-M-CL AND P-F Z015-01-31

21-55-2740131DA0-IC (1-6) 20-10-1M-S50MIN.M

143172015 10:05:12 FPM by 3YSTEM
E:\DATAWMIJYO0131-IC-90-10-P-F40131-RAC-IC-90-10-M-CL AND P-F Z015-01-31
21-55-2740131DAD-IC (1-6) 50-10-1M-SOMIN.M |3equence Method)

27172015 4:03:26 PM by SYRSTEM

(modified after loading)

Peak is) marmially integrated

DADT A Sig=z.

04 RefFoff (EADATARMI, -FVM31-RAC- IC-90-10- M CL AND P-F 201501-31 21-55-27054-0501 )

TACMO NHAC

E RacBe F

12833
13886

Sorted By

Multiplier
Dilution

l1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL A, Sig=220,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min]

[min] [miU*s] [mil] %

1 12.833 BV
Z 13.888 VB

0.3564 2851.05542 125.21026 50.6009
0.3751 E81Z.62720 1l6.72730 49,3991

Totals S693.68262 241.93808
**% End of Report *%%
1260HPLC-DAD 27172015 4:03:3% FPM 3Y¥STEN Page 1 of 1

S71



Data File E:ZWDATAWVHT.

«o 0-F-F40131-RAC-IC-90-10-M-CL AND P-F 2015-01-31 21-55-274055-0601.D

Sample Nawme: p-F-guanghuo

FYli
g,

Operator
Instrument :
Injection Date

Acg. Method

Last changed H
Analysis Method

Last changed

Additional Info

SYSTEM Seq. Line &
1Z60HFLC-DAD Location : ¥ial 55
27172015 1:258:47 AM Inj 1

Injy Wolume 5.000 pl

: E:NDATA\MJJN0131-IC-20-10-P-F40131-RAC-IC-90-10-M-CL AND P-F Z015-01-31

21-55-2740131DA0-IC (1-6) 20-10-1M-S50MIN.M

143172015 10:05:12 FPM by 3YSTEM
E:\DATAWMIJYO0131-IC-90-10-P-F40131-RAC-IC-90-10-M-CL AND P-F Z015-01-31
21-55-2740131DAD-IC (1-6) 50-10-1M-SOMIN.M |3equence Method)

27172015 4:068:03 PM by SYRSTEM

(modified after loading)

Peak is) marmially integrated

DADT A Sig=z.

mall

380 4
300 4
280

200

204 RefFoff (EADATAR, -FOMZ31-RAC- IC-90-10- M CL AND P-F 201501231 21-55-2M085-0601 .07
o
- o)
o ~

o

MO,

HNHAC

Sorted By

Multiplier
Dilution

l1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A,

Peak RetTime Type

Sig=220,4 Ref=off

Width Area Height Area
# [min] [min] [mal*s] [mall] %
el el Bl e el Bl el
1 1z2.814 MM 0.3934 8530, 15918 361.39%9308 97.5881
2 13.908 M 0.3320 210.82556 10.58286 2.4119
Totals g§740. 98474 371.98194

1260HPLC-DAD 27172015 4:06:12 FPM SYSTEM

6f

**% End of Report *%%

Page 1 of 1
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Data File E:\DATA\MJ...-20-10-P-CLY0131-RAC-IC-90-10-M-P-CL 2015-02-01 14-39-37,042-0301.D
Sample Name: p-Cl-taniphos

Aoy, Operator 1 3YLSTEM Seq. Line : 3
Acg. Imstrument @ 1Z60HPLC-DAD Location @ Wial 4z
Injection Date @ 27172015 3:09:36 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAYMJIJ40131-IC-90-10-P-CLY0131-RAC-IC-90-10-M-P-CL 2015-02Z-01 14-39
-3740131DAD-IC(1-6) 90-10-1M-S50MIN.M
Last changed : 24172015 3:33:04 PM by 3YSIEM

(modified after loading)

iAnalysis Method : E:\DATA\MJJYOL131-IC-20-10-P-CLN0131-RAC-IC-90-10-M-P-CL 2015-02-01 14-39
=37, 0131DAD-IC(1-68) S0-10-1M-S0MIN.M (Jedquence Method)

Last changed : 27172015 4:10:28 PM by SYSTEM
(modified after loading)

Additional Info : Peak(s) mamially integrated

DAD1 A Sig=2204 Retoff (EADATANAL - 103-P-CLO931- RAC- | C-90-10- b P-CL 2045-02-04 14 25 37042020100
mell ] o
&
o
250 1
3007 MOMO  NHAc
= RS
~ Bf e
200 c &l
150 o
o0
o
100+
&1 4
o L L ,
T T T T T T T T T
=] =] 0] 12 14 b=} 12 20 22  min
Area Percent Beport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Lo not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 &, Sig=220,4 Ref=off
FPeak RetTime Type Width Area Height Area
# [min] [min] [mall*s] [ malr] %

1 1Z.8l2 EB 0.3779 Z57e6.48706 105.89034 Z1.5155
2 15.2Z23 BB 0.4185 9395, 52734 345.61456 75,4545

Totalsz : 1.158750e4d 454, 50430

%% End of Report *%%

1260HPLC-DAD 27172015 4:10:53 FPM SYSTEM Page 1 of 1

S73



Data File E:\DATA\MJ...-30-10-P-CLY0131-RAC-IC-90-10-M-P-CL 2015-02-01 14-39-374043-0401.D
Sample Name: p-Cl-guanghuo

Aoy, Operator 1 3YLSTEM Seq. Line : 4
Acg. Imstrument @ 1Z60HPLC-DAD Location @ Wial 43
Injection Date @ 27172015 3:38:15 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAYMJIJ40131-IC-90-10-P-CLY0131-RAC-IC-90-10-M-P-CL 2015-02Z-01 14-39
-3740131DAD-IC(1-6) 90-10-1M-S50MIN.M
Last changed : 24172015 3:33:04 PM by 3YSIEM

Analyaiag Method : E:\DATAYMJIJ,0131-IC-90-10-P-CLY0131-RAC-IC-90-10-M-P-CL 2015-02Z-01 14-39
=374 0131DAD-IC(1-6) S0-10-1M-SOMIN.M (3edquence Method)

Last changed r 27172015 4:14:33 PM by 3YITEN
(modified after loading)

Additional Info : Peak(s) mamially integrated

DADT A Sig=2204 Rerof (EADATANAL - 10-P-CLO131-RAC- | C-00-10- bt P- CL 20500201 14 25 270482 0401.0)

mall

380 4

300 4 g SO NHAC

12

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Lo not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 &, Sig=220,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mal*s] [ milT] %
el el Bl e el Bl el

1l 12.80% EE 0.3807 6333.91357 259.53040 55,0835

2 15,245 M 0.2630 58. 26743 3.69264 0.911%
Totals : £392,18101 Z63.22304

**% End of Report *%%
1260HPLC-DAD 27172015 4:14:40 FM 3¥STEHN Page 1 of 1

69
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Data File E:\DATA\MJJ4O0131-IC-50-20%0131-RAC-IC-30-20 2015-01-31 18-04-11%053-0301.D
Sample Name: p-Er-taniphos

Aoy, Operator
Acg. Instrument :
Injection Date
Acg. Method
Last changed
Analyzsis Method :

Last changed

Additional Info

SYSTEM Seq. Line : 3
1Z60HFLC-DAD Location : ¥ial 53
1/31/2015 6:45:37 PN Inj : 1

Injy Wolume : 5.000 nl

: E:NDATAVMIJN0131-IC-80-20%0131-RAC-IC-80-20 2015-01-31 18-04-11%0131DAD-

IC{l-6) 80-20-1M-50MIN.M

143172015 7:08:03 PM by 3¥YRSTEM

(modified after loading)

E:\DATEVMITYO0131-IC-80-20%0131-RAC-IC-80-20 2015-01-31 15-04-11%0131DAD-
IC{l-&) 80-Z0-1M-S0MIN.M (RSecuence Method)

2/1/2015 3:42:11 TM by SYSTEM

(modified after loading)

Peak is) mamially integrated

DAL A, 5ig=220 A et off (EAD ATARINGTE 1. 10-B0- 2000 31-RAL -I0- 50-20 20150731 16-08- 1 T055-0301 19
mell ] z
MOMO  NHAc &
) RS
Br 6g Br
300 4
200 - m
&
['=]
100 4
] r — —_— — - , r ;
4 5 & 7 8 ] min

Sorted By
Multiplier
Dilution :
Lo not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL A,

Peak RetTime Type
# [min]

l.0000

Sig=220,4 Ref=off

Width Area Height Area
[wmin] [malT*s] [ il ] %

1 6.925 BB
2 §.054 BB

Totals

0.2237 E2226.95239 154.94534 24,5852
0.2329 6831, 15430 455.58731 75,4148

90558. 10665 6l0.53265

*%#% End of Report *+%

1260HPLC-DAD 271720015 3:42:37 FPM SYSTEM Page 1 of 1

S75



Data File E:\DATA\MJJ4O0131-IC-50-20%0131-RAC-IC-30-20 2015-01-31 18-04-11%056-070L1.D
Sample Nawme: p-Br-GUANGHUO

Aoy, Operator 1 3YLSTEM Seq. Line : 7
Acg. Imstrument @ 1Z60HPLC-DAD Location : Wial 56
Injection Date @ 173172015 8:11:13 PM Inj : 1

Injy Wolume : 5.000 nl

A4cg. Method : E:NDATAVMIJN0131-IC-80-20%0131-RAC-IC-80-20 2015-01-31 18-04-11%0131DAD-

IC(l1-8) BO-Z0-1M-S0MIN.M

Last changed : 173172015 5:24:42 PM by 3¥3TEHN

(modified after loading)

Analyziz Method : E:\DATAVMIJYWO0L131-IC-80-Z20%013531-RAC-IC-80-20 Z015-01-51 18-04-11%0131DAD-

IC{l-8) 80-20-1M-50MIN.M (Sequence Method)

Last changed : 27172015 3:47:55 PM by SYSTEM

(modified after loading)

Additional Info : Peak(s) mamially integrated

mall

1200

= 0 Q)

DADT A Sig=2204 Retoff (EADATANINAZA- IC-50- 20004 24-RAC -IC- 20-20 2015-01-31 18-04-11'056-0701 .00

-

MOMO  NHAG

Br (15 2R)6q Br

200

500

400 @

200 = .£$
e S

i} —
T —— T T T —— T T T — T T T
G 65 7 75 g 2.5 2 2.5 min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1l.0000
Lo not use Multiplier & Dilution Factor with ISTDs

Sigrnal 1: DAD] A, Sig=22Z0,4 BRef=off
Peak RetTime Type Width Area Height Area
# [min] [wmin] [malT*s] [ il ] %
el el Bl e el Bl el
1 &.331 BV 0.2209 1.9709Zed 1394.16833 95.3238
Z g.067 MI 0.1678  336.00443 33.42018 lL.6762
Totals 2.00452e4 1427.58851

*%#% End of Report *+%

1260HPLC-DAD 271720015 3:45:07 FPM SYSTEM Page 1 of 1

6h
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Data File E:\DATA\MJ...O0-P-F,0131-RAC-IC-20-10-M-CL AND P-F 2015-01-31 Z21-55-27,052-0301.D
Sample Name: m-Cl-taniphos

Aoy, Operator 1 3YLSTEM Seq. Line : 3
Acg. Imstrument @ 1Z60HPLC-DAD Location @ Wial 52
Injection Date : 1/31/2015 10:55:53 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAYMJIJ40131-IC-90-10-P-F\0131-RAC-IC-90-10-M-CL AND P-F 2Z015-01-31
21-55-2740131DA0-IC (1-6) 20-10-1M-S50MIN.M
Last changed : 143172015 10:05:12 PM by 3Y¥3TEM

Analyzia Method : E:\DATAWVMJIJ,O0131-IC-90-10-P-F\0131-FAC-IC-90-10-M-CL AND P-F 2Z015-01-31
21-55-2740131DAD-IC (1-6) 50-10-1M-SOMIN.M |3equence Method)

Last changed 1 27172015 3:54:158 PM by 3YITEN
(modified after loading)

Additional Info : Peak(s) mamially integrated

DAl A Sig=220 4 Retoff (EADATAN, - FV31-RAC- IC-90-10- b CLAND P-F 201501-31 21-85-20052-0301 .00

mall

F0H

14052

G500 MG MNHAC

o~y e

Bh

200

12.835

200 H

<] g A0 12 14 il=} min

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL A, Sig=220,4 Ref=off

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

1l 12.535 BV 0.3564 4743, 02879 Z04.668058 23,2599
Z 14.068 VB 0.3933 1.504584e4 614.00427 7T6.7401

Totals @ 2.03914e4d §l5.67235

**% End of Report *%%

1260HPLC-DAD 27172015 3:54:23 PN SYSTEM Page 1 of 1

S77



Data File E:\DATA\MJ...O0-P-F,0131-RAC-IC-%0-10-M-CL AND P-F 2015-01-31 Z21-55-27,053-0401.D
Sample Name: nm-Cl-guanghuo

Aoy, Operator 1 3YLSTEM Seq. Line : 4
Acg. Imstrument @ 1Z60HPLC-DAD Location @ Wial 53
Injection Date @ 1/31/2015 11:46:52 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAYMJIJ40131-IC-90-10-P-F\0131-RAC-IC-90-10-M-CL AND P-F 2Z015-01-31
21-55-2740131DA0-IC (1-6) 20-10-1M-S50MIN.M
Last changed : 143172015 10:05:12 PM by 3Y¥3TEM

Analyzia Method : E:\DATAWVMJIJ,O0131-IC-90-10-P-F\0131-FAC-IC-90-10-M-CL AND P-F 2Z015-01-31
21-55-2740131DAD-IC (1-6) 50-10-1M-SOMIN.M |3equence Method)

Last changed t 27172015 3:59:558 PM by 3YSTEN
(modified after loading)

Additional Info : Peak(s) mamially integrated

DADT & Sig=za0 & ReEoff (EADATANI -0 -RAC- IC-00-10- M CL AHD P-F 201507131 21-85-27 053-0907 D)
mall ] g N
OO Ar X e
MOMG,  NHAc S
1750
oy O
1500
(15, 2R)-6h
1250
1000
760
500
[
o

280 B o

D_ .

Tof

o L TN
T T T T T T T
5] o 10 12 14 [+ hl=]

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Sigrnal 1: DAD] A, Sig=22Z0,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [mall] %

1 1z.455 MI 0.3866 4.17510ed4 1801.20874 95.4770
2 14.088 MI 0.2895 646.17072 37.19807 1.5230

Totals @ 4, 24272ed  1835.40681

**% End of Report *%%

1260HPLC-DAD 27172015 4:01:32 FPM SYSTEM Page 1 of 1

6i
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Data File E:ZDATAWVMT...-IA-50-10-1\MJJ2-51-7-DAD-TA-90-10-1 2014-08-02 15-59-38%039-0201.D
£-91-7

Sample Name:

FYli
g,
Injection Date

Operator

Acg. Method

Last changed

Analyzsis Method :

Last changed

Additional Info

Instrument :

SYSTEM Seq. Line : 2
1Z60HFLC-DAD Location : ¥ial 39
g/2/2014 7:29:54 FM Inj : 1

Injy Wolume 5.000 pl

: ENDATA\MII\MJJ-2-91-7-DAD-TA-30-10-1YMJJ2-91-7-DAD-TA-20-10-1 2014-05-

02 18-59-38\DAD-T&(1-2)50-10-1-40MIN. M

8/2/2014 T:30:47 PM by SYRSTEM

(modified after loading)

EZDATANMI WM TT-2-91-7-DAD-TA-90-10-1\MJJ2-91-7-DAD-TA-90-10-1 Z014-08-
02 18-59-38\DAD-Ta(1-2)90-10-1-40MIN.HM |3equence Method)

8/2/2014 9:29:01 FM by SYSTEM

(modified after loading)

Peak is) mamially integrated

DADT A Sig=2204 Retoff (EADATANL Q00 1AWAIZ-94-7- DAD- |A-00-10-1 2014-02-02 12 28 32028 020 1.0)

TACMO

i i

HHAC

7 g g 10 miry

Sorted By
Multiplier
Dilution :
Lo not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL A,

Peak RetTime Type

# [min]

1 §.236 M
2 §.925 M

l.0000

Sig=220,4 Ref=off

Width Area Height Area
[wmin] [malT*s] [ il ] %
el el Bl e el Bl el
0.2951 359z.17450 22.14897 49,3727
0.3641 402, 14066 15.40795 50.6273
794, 31516 40.55692

Totals

1260HPLC-DAD G/2/2014 9:29:04 FPM SYSTEM

*%#% End of Report *+%

Page 1 of 1

S79



Data File E:%DATAWVMT...AD-Ta-90-10-1\MJJ2-91-DAD-TA-90-10-1 2014-08-02 11-51-574033-0401.D

Sample Nawme: MJJZ-91-6

Operator
Instrument :
Injection Date

FYli
g,
Acg. Method
Last changed
Analyzsis Method :
Last changed

Additional Info

SYSTEM Seq. Line 4
1Z60HFLC-DAD Location @ ¥ial 33
8/2/2014 1:25:47 PM Inj 1

Injy Wolume 5.000 pl

-51-57,DAD-Tha (1-2)90-10-1-40MIN. M
8/2/2014 2:02:42 PM by SYRSTEHM
(modified after loading)

: ENDATA\MII\MJJ-2-91-DAD-TA-930-10-1YMIJZ2-31-DAD-TA-20-10-1 2014-08-02 11

EADATAVHT NI T-2-91-DAD-TA-50-10-1\MJJ2-91-DAD-TA-20-10-1 2014-08-02 11

-51-57T\DAD-T& (1-2)90-10-1-40MIN. M (Jedquence Method)
8/2/2014 5:08:13 FM by S¥VSTEM

(modified after loading)

Peak is) mamially integrated

DAL A Sig=220,9 Retoff (EADATARAL . 1AS0- 10 100UZ-91- DAD - 1420 10-1 20140802 11-51-570Z3-04049 .0
mal Z
1000 4 r-.-1Dr-.-1c;{ .\HHAC
50 (12.2R)-5i
600
400 4
200 4 )
rga'
o W
=2 gF
u]
T T T T T T T
=} =] 10 12 14 i
Area Percent Beport
Sorted By Signal
Multiplier 1.0000
Lilution 1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL A,

Feak RetTime Type

1 g.100 M
2 9.295 BB

Sig=220,4 Ref=off

Width Area Height Area
[wmin] [malT*3] [ mall] %
el el Bl e el Bl el
0.0z50 12. 32251 6.65275 0.0585
0.2822 2.10537e4 1135.19031 99,5415
Z.1l0660ed 1142.54305

Totals

%% End of Report *%%

1260HPLC-DAD G/2/20014 5:08:35 FPM SYSTEM

6j

s80

Page 1 of 1



Data File E:\DATAVMJ...-5-1'\MJJ2-RAC-GUANGHUO-DAD-TA-595-5-1 2014-07-26 12-59-574081-0801.D
Z-napthyl-rac

Sample Name:

FYli
g,

Operator

Instrument :

Injection Date
Acg. Method
Last changed
Analyzsis Method :
Last changed

Additional Info

STRTEN
1 260HFPLC-DAD
T/26/2014 5:13:05 PH

Seq. Line
Location :
Inj

Injy Wolume

a
vial 81

1
5.000 nl

: ENDATA\MII\MJJ2 -RAC-GUANGHITO0-TA-95-5-1\MIJ2-RAC-GUANGHUO-DAD -TA-235-5-1

2014-07-26 12-59-57\DAD-TA(l1-2)95-5-1-40MIN. N

T/26/2014 6:02:21 PM by 3YRTEM

(modified after loading)

E:\DATE\MII\MIJ2 -FAC-GUANGHTO-TA-95-5-1MIJZ2-RAC- GUANGHUIO-DAD -T4A-95-5-1
2014-07-26 12-59-57\DAD-TA(1l-2)95-5-1-40MIN.M (Secquence Method)
T/26/2014 6:39:49 TM by SYSTEM

(modified after loading)

Peak is) mamially integrated

DAL &, 5ig=2104 Ref=off (EADATAML. . 1WLIZ RAC- G UANGHUD DAD- |4 25-5-1 201 407- 25 12-55-50021-0201.00
mal ]
500 -
00
00
300
200
100
01 T T T T T T T T T
24 26 28 20 = 24 ;] miny
Area Percent Beport
Sorted By Signal
Multiplier 1.0000
Dilution l.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL G,

Feak RetTime Type

1 24.0458 BV
2 31.475 VB

$ig=210,4 Ref=off

Width Area Height Area
[wmin] [malT*3] [ mall] %
el el Bl e el Bl el
0.9134 4.23942e4 681.81897 5l.7426
1.2063 3.95386e4 474.41558 43,2574
§.1932%e4 1156.23456

Totals

1260HPLC-DAD 772672014 6:39:56 PM 3T3TEM

%% End of Report *%%

Page 1 of 1

s81



Data File E:\DATAVMJI... 5-1\MJJ2-2-79-GUANGHUO-DAD-TA-95-5-1 2014-07-26 09-24-29%054-0401.D0
Sample Name: Z-napthyl-2-79-2

Aoy, Operator 1 3YLSTEM Seq. Line : 4
Acg. Imstrument @ 1Z60HPLC-DAD Location : Wial 54
Injection Date @ 7/26/2014 11:36:37 AM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAV\MIO\MIJZ-FAC-TA-95-5-1\NIJ2-2-79-GUANGHUOD -DAD -TA-95-5-1 2014-07-
26 09-24-29\DAD-TAa({1-2)95-5-1-40MIN. ¥
Last changed D T/Z26/2014 11:35:41 AM by 3YITEM

Analyaia Method : E:\DATA\MIJ\MIJZ-BAC-TA-95-5-1\MIJ2-2-79-GUANGHUO-DAD -TA-95-5-1 2014-07-
26 09-Z24-Z0\DAD-T&(1-2)595-5-1-40MIN.M (Jedquence Method)

Last changed r 7/26/2014 5:59:47 PH by 3YITEM
(modified after loading)

Additional Info : Peak(s) mamially integrated

DAl &, Sig=210 4 Reftoff (EADATANU . AbU S22 79- GUANGHUO-DAD- A-05-5- 1 20140725 0824 20054 0901.00

MO MNHAC

24831

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Sigrnal 1: DAD]1 G, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [mall] %

1 24.931 BB 0.605%0 =208, 45700 4,11503 96.32585
2 3Z.480 MH 0.6838 6.582544 l.66368e-1 3.1705

Totals @ 215.258z244 4,25140

**% End of Report *%%

1260HPLC-DAD 772672014 5:59:56 PM 3TSTEM Page 1 of 1

6k
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Data File E:\DATA\MJ...AD-TA-90-10-14MJTJ2-91-DAD-T&-90-10-1 2014-05-02 11-51-574035-0601.0
Sample Nawme: MJJZ-91-5

Aoy, Operator 1 3YLSTEM Seq. Line : &
Acg. Imstrument @ 1Z60HPLC-DAD Location : Wial 35
Injection Date @ 3/2/2014 2:32:04 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:\DATAVMIJ\MIJ-2-91-DAD-Ta-90-10-1\MIJ2-91-DAD-TA-90-10-1 2014-058-0Z 11
-51-57,DAD-Tha (1-2)90-10-1-40MIN. M
Last changed 1 8/2/2014 3:03:15 PM by 3YSIEM

(modified after loading)

Analysis Method : E:\DATA\MJIYVMJJ-2-91-DAD-TI&-90-10-1'MJJ2-91-DAD-TA-90-10-1 2014-08-02 11
-51-57T\DAD-T& (1-2)90-10-1-40MIN. M (Jedquence Method)

Last changed : 5/5/2014 9:04:07 PM by SYSTEM
(modified after loading)

Additional Info : Peak(s) mamially integrated

DAL A Sig=220.3 Fek off (CADATAN,  |A90-10- TWLIZ-91- DAD- 00 10-1 2013 0502 11-571-57 050601 1)
a1l 4 b
w0
&
P
10 =
8 -
5]
a %HHH
CMON
2 Rac-5k
D -
T T L T T T T
14 15 18 17 13 19 i

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

Lo not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL A, Sig=220,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [wmin] [malT*s] [ il ] %
el el Bl e el Bl el
1 14.447 EE 0.4130 338. 37167 12.69372 49.4007
2 17.475% EBE 0.4781 346, 58203 10.92610 50,5993

Totals : 654, 95370 Z23.61982

*%#% End of Report *+%

1260HPLC-DAD G/5/2014 9:05:33 FPM SYSTEM Page 1 of 1

s83



Data File E:\DATA\MJ...AD-TA-90-10-14MJTJ2-91-DAD-T&-90-10-1 2014-05-02 11-51-574032-0301.D
Sample Nawme: MJJZ-91-5

STRTEN
1 260HFPLC-DAD
G/2/2014 12:57:51 PN

FYli
g,

Operator
Instrument :
Injection Date

Seq. Line : 3
Location @ ¥ial 32
Inj : 1

Injy Wolume 5.000 pl
: E:ZNDATA\MII\MJJ-2-91-DAD-T&-90-10-14YMJJ2-91-DAD-TA-90-10-1 2014-05-02 11
-51-57,DAD-Tha (1-2)90-10-1-40MIN. M
8/2/2014 12:10:03 PM by 3YRTEM
E:\DATA \MIT\MJIJ-2-91-DAD-TA-90-10-1\MJJ2-91-DAD-TA-90-10-1 2014-05-02 11
-51-57TDAD-T& (1-2)90-10-1-40MIN.M (Sedquence Method)
8/5/2014 9:08:11 PM by RYRTEM
(modified after loading)
Peak is) marmially integrated

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

DADd A Sig=220,9 Retoff (EADATAR LA 10- 1 0AUZ-91-DAD - [2-90-10-1 20140802 11-51-57022-001 .0
mell @
a0
50 B
C‘bﬂm.-\_
OO
a0 4 (13.2R)-5k
g
=
20
o1 . .
T T T T T T
19 15 16 17 18 19 min
Area Percent Beport
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal 1: DADL &, S5ig=220,4 Ref=0ff
Feak RetTime Type Width hrea Height Area
# [wmin] [min] [mal*s] [ milT] %
el el Bl e el Bl el
1 14.818% EE 0.4340 2874, 39136 94,73719 77,7175
Z 17.4Z5% BB 0.4521 8§24, 12299 27.94347 ZZ.Z825
Totals 3698, 51434 122.68066

*%#% End of Report *+%

1260HPLC-DAD G/5/2014 9:05:50 PM SYSTEM Page 1 of 1

6l
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Data File E:\DATA\MIIVMJJZ-1004MJJ2-100% 2014-05-05 14-43-363061-0201.D
Sample Nawe: MJJZ-100-1

Aoy, Operator 1 3YLSTEM Seq. Line : 2
Acg. Imstrument @ 1Z60HPLC-DAD Location @ Wial 6l
Injection Date @ 3/5/2014 3:14:13 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:ZDATAVMIOWMIJZ-1004MJTZ2-1005 2014-08-05 14-43-36\DAD-TA(1-2)90-10-1-
40MIN. M
Last changed 1 8/5/2014 3:14:38 PM by 3YIIEMN

(modified after loading)

Analysis Method : E:\DATA\MJIYVMJJZ-100%MIJZ2-100% Z014-08-05 14-4353-36%DAD-TA(L1-2)90-10-1-
A0MIN.M (Sequence Method

Last changed : 547572014 9:01:01 PM by SYSTEM
(modified after loading)

Additional Info Peak is) mamially integrated
DAL A, Slg-22l:l 3 Re1=c-1’f CEADATARAL WALZ- 1000 2- 100 S 2014 02 05 144323606 1-0201.00

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

Lo not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL A, Sig=220,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [wmin] [malT*s] [ il ] %
el el Bl e el Bl el
1 12Z.12Z0 EE 0.6756 1041, 88562 23.1z486 49.7364
2 14.345 M1 0.9272 lO%zZ. 92822 15.92574 50. 2636

Totals : 2054, 513564 4z.05061

*%#% End of Report *+%

1260HPLC-DAD G/5/2014 9:01:04 FPM SYSTEM Page 1 of 1

sS85



Data File E:\DATA\MJ...AD-TA-90-10-14\MJJZ-91-DAD-T4-90-10-1 Z014-08-02 11-51-57037-0801.D
Sample Nawme: Z2-91-4

hcg. Operator 1 3YSTEM Zeqg. Line : g
bAeog., Instrument : 1260HPLC-DAD Location @ Wial 37
Injection Date @ 8/2/2014 3:35:11 PM Inj : 1
Injy Wolume : 5.000 nl
Acg. Method : E:ZDATA\MIJYWMJT-2-91-DAD-TA-90-10-14MJJ2-91-DAD-T&-90-10-1 Z014-05-02 11
-51-57,DAD-TA (1-2)90-10-1-40MIN. X
Last changed 1 8/2/2014 3:03:15 PM by 3YSIEM

Analysis Method : E:\DATA\MJIT\MJJ-2-91-DAD-T&-90-10-1\MJJ2-91-DAD-TA-90-10-1 2014-08-02 11
-51-57\DAD-T& (1-2)90-10-1-40MIN. M (Secquence Method)

Last changed 1 8§/5/2014 5:14:51 PM by 3T3TEN
(modified after loading)

Additional Info : Peak(s) mamually integrated

DAl A Sig=220,4 Refoff (EADATAR LA 10- 13 AUEZ-91- DAL - 1A-890-10-1 20140502 11-51-57037-0801 .0
mal ]
™
ot
00 g &
00
400
200
200
100
u]
T T T T T T
ikl 12 13 14 15 jl=] 17 min|
Area Percent Report
Sorted By H Sigunal
Multiplier H l.0000
Dilution H 1.0000
Lo not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 &, 3ig=220,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mall*s] [ malr] %
e el Bl e el Bl el
1 13.53% MM 0.4099 1.6%9432e4 688.8758458 51.8085
2 15.940 MM 0.5084 1. 576034 Ele.67731  48.191°%5
Totals : 3.27035e4 1205.5557%9
*%#% End of Report *+%
1260HPLC-DAD 5/5/2014 9:15:22 PM 3¥YSTEN Page 1 of 1

S86



Data File E:\DATA\MJ...-CONFIGURE-3-70-VWD-AD-90-10-1-254NM 2014-07-31 15-59-374014-0501.D
Sample Name: 3-70

Aoy, Operator 1 3YLSTEM Seq. Line : 5
Acg. Imstrument @ 1Z60HPLC-V¥UD Location : Wial 14
Injection Date @ 773172014 6:19:36 PM Inj : 1
Injy Wolume : 5.000 nl
Acg., Method : E:ANDATA\MIJ\MJIJ-CONFIGURE -3-70-VUWD -4D-90-10%MJ J2-CONFIGURE -5-70- YWl -4D -

90-10-1-254MM 2014-07-31 15-59-37%AD-10-50-10ML-2 54NM-350MIN-
ANAIXIANGHTAN .M

Last changed t 743172014 4:16:46 PM by SYSTEM

Analysis Method : E:\DATA\MIJ\MIJ-CONFIGURE -3-70-ViD-AD-90-10\MNJJZ-CONFIGURE -3-70- VWD -AD -
90-10-1-254NM 2014-07-31 15-59-37%AD-10-90-10ML-254NHM-30MIN-
ANATXTANGSUAN .M |(Secquence Method)

Last changed P 773172014 Ti26:20 PM by SYITEM
(modified after loading)

Additional Info : Peak(s) manmually integrated
VDT A, W avelen gthe 254 nm (EADATAMI.  NFIGURE-3-70- VN L- AD- 20-10- 1-Z5INM 201 407- 31 15-50-370140501.07

mall

0.8

0a A

0.4 1

0.z

0.2 1

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 4, Wawelength=254 nm

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

1 15.424 MU 0.4047 25. 34655 1.16743 50.5913
2 18.674 MI 0.4770 27.688392 D.67327e-1 49,4087

Totals @ 56.03047 2.13476

**% End of Report *%%

1260HPLC-VIID 773172014 7:26:41 PM 3TSTEM Page 1 of 1

s87



Data File E:\DATA\MJ...-CONFIGURE-3-70-VWD-AD-90-10-1-254NM 2014-07-31 15-59-374013-0401.D
Sample Name: 15,ZR PURE

Aoy, Operator

Acg. Instrument :

Injection Date

Acg. Method

Laszt changed

Analyzsis Method :

Last changed

Additional Info

SYSTEM Seq. Line : 4
1Z60HFLC-Y¥TD Location @ ¥ial 13
773172014 5:38:52 PM Inj : 1

Injy Wolume : 5.000 nl

: ENDATA\MII\MJJ-CONFIGUEE -3-70-ViD -AD -30-10%MJ J2- CONFIGURE - 53— 70—V -AD -

90-10-1-254MM 2014-07-31 15-59-37%AD-10-50-10ML-2 54NM-350MIN-
ANAIXIANGETIAN . T

T/31/2014 4:16:46 PM by 3YSTEM
E:\DATA\MIJWMIJ-CONFIGURE -3-70-VID -4D -90-10 T JZ2-CONFIGURE - 35— 70- VWD -AD -
90-10-1-254NM 2014-07-31 15-59-37%AD-10-90-10ML-254NHM-30MIN-
ANATXTANGSUAN .M |(Secquence Method)

8/3/2014 10:00:34 PM by SY¥STEM

(modified after loading)

Peakis) manually integrated

VUIVD T A, W avelen gthe 254 nm (EADATAMI.  NFIGURE-3-70- Vi L- AD- 20-10- 1-25INM 201 407- 31 15-50-370130401.0)
mal ]
HO MHAC o
5 — o
ol
-
s
{15.2R)-8
4 -
2 6&'&4}
g
04 g@""
2
.4
T T T T T T
14 16 18 a0 22 24 min
Area Percent Beport
Sorted By Sigunal
Multiplier 1.0000
Lilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VUD1l 4, Wawelength=254 nm

FPeak RetTime Type

1 15.258 MN
Z 18.603 EE

Totals

1260HPLC-VIID G/3/20014 10:00:35 PM 3T3TEM

Width Area Height Area
[min] [mall*s] [ malr] %

0.1179 1.07185 1.1481lz2e-1 0.4813
0.4423 Z2Z1.63786 T.T123T 99,5187

222.70971 7.82718

*%#% End of Report %%

Page 1 of 1

S88



