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1. General

® JEOL JMN-LA400, 500 or 600 spectrometers were used for NMR measurement.

Chloroform (6 = 7.24) or tetramethylsilane (6 = 0.00) was used as an internal standard for
'H NMR and CDCl, (8 = 77.0) for "C NMR. Structures of known compounds were
confirmed by comparison with commercially available compounds or data shown in
literature.

IR spectra were measured on a JASCO FT/IR-610 spectrometer.

Direct Analysis in Real Time (DART) mass spectra were recorded on JEOL
JMS-T100TD mass spectrometer.

Specific rotations were recorded with JASCO P-1010 or P-2100.

Melting point was determined on a standard melting point apparatus and is uncorrected.
Preparative thin-layer chromatography was carried out using Wakogel B-5F.

ICP analysis was performed on Shimadzu ICPS-7510 equipment.

GC analysis. was performed on Shimadzu GC-2010 apparatus (Condition : column =J
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& W SCIENTIFIC DB-1 0.25 mm ID, 0.25 um, 60.0 m; Gas pressure: 157.5 kPa, Total
flow: 41.3 mL/min, Column folw: 0.93 mL/min, Velocity: 21.1 cm/sec; Purge flow: 3.0
mL/min; Sprit ratio: 40.1; Injector: 300 °C, FID: 300 °C; Column program: starting from
100 °C, 20 °C/min to 300 °C, 10 min hold).

HPLC analysis was performed on Shimadu LC-20AB, SPD-M20A and DGU-20A;.

XPS analysis was performed on JPS-9010MC with a Mg Ka X-ray source and the O 1s
line at 532.9 eV was used as reference to correct the binding energies.

The absolute configuration of reported compounds was determined by comparison to
literature and that of other products was assumed by analogy.

STEM/EDS images were obtained using a JEOL JEM-2100F instrument operated at 200
kV. All STEM specimens were prepared by placing a drop of the solution on
carbon-coated Cu grids and allowed to dry in air (without staining).

Rh,(OAc), was purchased from Strem Chemical Inc.

[Rh(C,H,),Cl], and V-70 were purchased from Wako Pure Chemical Company.

AgSbF, complex was purchased from Sigma-Aldrich Co., Ltd..

NaBH, was purchased from Wako Pure Chemical Company and recrystallized from
diglyme by heating according to the literature' and stored in a glove box.

Ketjen black EC300J was purchased from Lion Corporation.

Toluene was purchased in dried grade from Wako Pure Chemical Company and used
without further purification.

Deionized water from a MILLIPORE MilliQ machine (Gradient A 10) was used as
solvent without further treatment.

Aliphatic unsaturated esters and cinnamate were purchased from Tokyo Kasei Kogyo Co.,
Ltd..

Nitroalkenes were prepared by following the literature.

Arylboronic acids were purchased from Wako Pure Chemical Company or prepared from
the corresponding Grignard reagent. The ratio of boronic acid to boroxine was
determined by 'H NMR analysis before use.

Chiral diene 4a, 4b, and S1 were prepared by following the literatures.*

PI/CB Rh/Ag was prepared by following the literature.’
Asymmetric 1,4-addition reactions were conducted with Carousel™.

Unless otherwise stated, all reactions were carried out under argon atmosphere.

0.45 um PTFE membrane filter (Whatman™ cat. No. 6784-2504) was used for filtration
of solid catalysts during hot filtration test and taking reaction profiles.

Yields were determined by GC analysis using durene as an internal standard for taking
reaction profiles.

Procedures conducted in previous published paper (Yasukawa, T.; Suzuki, A.; Miyamura,
H.; Nishino, K.; Kobayashi, S., J. Am. Chem. Soc. 2015, 137, 6616.) were followed for
hot leaching test and taking reaction profile with preheating.
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2. Preparation of chiral dienes
2-1. Saponification of 7-isopropyl-5-methylbicyclo[2.2.2]octa-2,5-diene-2-carboxylate S1°

. 0
ref. 3 NaOH Q
: 7 OMe 7 OH
PN
S1 s2

Chiral diene S1 (55 mg, 0.25 mmol) in MeOH (3 mL) and NaOH (40 mg, 1 mmol) in water
(1.5 mL) were mixed. After stirring for 6 h at 50 °C, IN HCI (5 mL) was added. The water
layer was extracted with CH,Cl,, and the combined organic layers were washed with brine
and dried over Na,SO4. The precipitation was removed by filtration and the filtrate was
evaporated and dried under vacuum to afford the crude desired compound S2 (57.0 mg,
quantitative yield) as a solid, which was used in the next reaction without further purification.
'H NMR (CDCl;, 500 MHz) &: 7.44 (1H, dd, J = 6.2, 1.7 Hz), 5.81 (1H, dt, J = 6.2, 1.7 Hz),
4.06 (1H, dt, J = 6.2, 1.7 Hz), 3.43-3.40 (1H, m), 1.59-1.54 (1H, m), 1.56 (3H, ddd, J = 11.3,
9.1, 2.8 Hz), 1.20-1.14 (1H, m), 1.13-1.05 (1H, m), 0.98 (3H, d, J = 6.8 Hz), 0.98-0.95 (1H,
m), 0.82 (3H, d, J = 6.8 Hz). '"H NMR (CDCls, 125 MHz) 3: 170.3, 148.9, 143.1, 140.5, 124.1,
47.6,44.2,39.2,33.7,31.4,21.8,21.3, 18.9.

2-2. Preparation of (1R,4R,7R)-N-(tert-butyl)-
7-isopropyl-5-methylbicyclo[2.2.2]octa-2,5-diene-2-carboxamide (4¢)

tert-Butylamine (21.5 uL, 0.2 mmol) and
N,N'-diisopropylcarbodiimide (34.7 pL, 0.22 mmol) in CH,Cl, (500
7 N puL) were added to a solution of carboxylic acid S2 (41.3 mg, 0.2

0]

mmol), 1-hydroxybenzotriazole (27.0 mg, 0.2 mmol) and
N,N-dimethyl-4-aminopyridine (1.2 mg, 0.01 mmol) in CH,Cl, (500 puL) under argon. After
stirring for 9 h at 50 °C, triethylamine (0.4 mmol) and then tert-butylamine (21.5 pL, 0.2
mmol) were added. After stirring for 24 h at 50 °C, 1IN HCI (3 mL) was added. The
precipitation was removed by filtration and the water layer was extracted with CH,Cl,. The
combined organic layers were washed with brine, dried over Na,SO4 and concentrated under
vacuum. The residue was purified by preparative TLC (hexane/EtOAc = 5/1) to afford 4c
(28.3 mg, 54% yield) as a white solid.
[0]*’p = +25.6 (c = 0.09, CHCL3). IR (KBr) cm™: 3341, 2961, 2938, 2869, 1662, 1630, 1605,
1536, 1447, 1364, 1285, 1220, 815. M.p. = 123-126 °C. '"H NMR (CDCls, 600 MHz) &: 6.68
(1H, dd, J = 6.2, 1.4 Hz), 5.80 (1H, d, J = 6.2 Hz), 5.49 (1H, br s), 4.01-4.00 (1H, m), 3.30
(1H, dt, J=6.2, 2.1 Hz), 1.81 (3H, d, J = 1.4 Hz), 1.58-1.56 (1H, m), 1.37 (9H, s), 1.26-1.19
(1H, m), 1.10-1.05 (1H, m), 1.00 (3H, d, J = 6.9 Hz), 0.94 (1H, ddd, J = 11.7, 4.8, 2.8 Hz),
0.81 (3H, d, J = 6.9 Hz). °C NMR (CDCl;, 125 MHz) &: 165.8, 146.1, 143.9, 136.6, 124.3,
51.0, 47.7, 43.5, 40.0, 33.9, 31.9, 28.9, 21.8, 21.3, 19.0. HRMS (DART) calculated for
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C17H,sNO" [M+H ] 262.21709, found 262.21643.

2-3. (1R,4R,TR)-N-(tert-butyl)-
7-isopropyl-N,5-dimethylbicyclo[2.2.2]octa-2,5-diene-2-carboxamide (4d)
Oxalyl chloride (65 pL, 0.75 mmol) and dimethylformamide (8.5
0 pL, 0.11 mmol) were added to the solution of carboxylic acid S2 (103
N mg, 0.5 mmol) in CH,Cl, (1 mL) at 0 °C under argon. After stirring
for 3 h at 0 °C, triethylamine (350 pL, 2.5 mmol) and then tert-butyl
methyl amine (1.5 mmol) in CH,Cl, (1 mL) were added at 0 °C. After the mixture was stirred
for 24 h at room temperature, sat. NH4Cl aq. (4 mL) was added. The water layer was
extracted with CH,Cl, and the combined organic layers were washed with brine, dried over
NaSO4 and concentrated under vacuum. The residue was purified by preparative TLC
(hexane/EtOAc = 5/1) to afford 4d (42.9 mg, 62 % yield) as a liquid.
[a]*p = +28.4 (c = 0.31, CHCl3). IR (neat) cm™: 3037, 2957, 2869, 1632, 1472, 1365, 1150,
1057, 821. "H NMR (CDCl;, 500 MHz) 3: 6.37 (1H, dd, J= 6.2, 1.7 Hz), 5.79 (1H, d, J = 6.2
Hz), 3.63 (1H, dt, J= 6.2, 1.7 Hz), 3.27-3.24 (1H, m), 2.78 (3H, s), 1.80 (3H, d, J = 1.7 Hz),
1.60 (1H, ddd, /=11.9, 8.5, 2.8 Hz), 1.39 (9H, s), 1.37-1.32 (1H, m), 1.08-1.01 (1H, m), 0.94
(3H, d, J = 6.8 Hz), 0.90 (1H, ddd, J= 11.3, 4.5, 2.3 Hz), 0.79 (3H, d, J = 6.8 Hz). °C NMR
(CDCls, 125 MHz) 6: 172.2, 147.2, 144.1, 134.8, 123.9, 56.0, 48.0, 43.2, 42.4, 34.5, 34.0,
32.2, 27.8, 21.7, 21.4, 19.1. HRMS (DART) calculated for C;sH3NO" [M+H'] 276.23274,
found 276.23370.

3. Preparation of polymer incarcerated metal nanoparticle catalysts
3-1. Preparation of 2-(2-(2-(2-(4-vinylbenzyloxy)ethoxy)ethoxy)ethoxy)ethanol: To
= sodium hydride (55% in mineral oil, 5.7 g) suspended in THF (150 mL),
tetraethyleneglycol (25.2 g) was added at 0 °C. After the reaction mixture
was stirred for 1 hour at room temperature,
oH l-(chloromethyl)-4-vinylbenzene (13.3 g) was added and the mixture was
O/\%t further stirred for 2 h. The mixture was cooled to 0 °C and diluted with
diethyl ether. Saturated aqueous ammonium chloride was added to quench
the reaction and the aqueous layer was extracted with diethyl ether. The combined organic
layers were dried over sodium sulfate and the solvent was removed in vacuo. The residue was
purified by column chromatography to afford 2-(2-(2-(2-
(4-vinylbenzyloxy)ethoxy)ethoxy)ethoxy)ethanol ether (21.6 g, 68%). 'H NMR (CDCls, 600
MHz) 6: 7.38 (2H, d, J=7.9 Hz), 7.30 (2H, d, J = 7.9 Hz), 6.70 (1H, dd, J=17.8, 11.1 Hz),
5.74 (1H, d, J = 17.6 Hz), 5.23 (1H, d, J = 10.8 Hz), 4.55 (2H, s), 3.71-3.57 (17H, m), 2.82
(1H, s). ®C NMR (CDCls, 150 MHz) &: 137.7, 136.9, 136.4, 127.9, 126.1, 113.7, 72.8, 72.4,

70.53,70.51, 70.48, 70.2, 69.3, 61.6.



3-2. Preparation of 4-Vinylbenzyl glycidyl ether: To sodium hydride (55% in mineral oil,

= 17.5 g) suspended in DMF (300 mL), glycidol (33.1 mL) was added at 0 °C.

After the reaction mixture was stired for 1 h at 0 °C,

1-(chloromethyl)-4-vinylbenzene (28.3 mL) was added and the mixture was

further stirred for 4 h. The mixture was diluted with diethyl ether at 0 °C.

O/X/O Saturated aqueous ammonium chloride was added to quench the reaction

and the aqueous layer was extracted with dichloromethane. The combined

organic layers were dried over sodium sulfate and the solvent was removed in vacuo. The

residue was purified by column chromatography to afford 4-vinylbenzyl glycidyl ether (20.2

g, 53%). '"H NMR (CDCls, 400 MHz) &: 7.39 (2H, d, J = 7.8 Hz), 7.30 (2H, d, J = 7.8 Hz),

6.71 (1H, dd, J=17.9, 11.0 Hz), 5.74 (1H, d, J = 17.4 Hz), 5.24 (1H, d, J = 11.0 Hz), 4.57

(2H, q,J=11.8 Hz), 3.76 (1H, dd, J=11.5, 2.8 Hz), 3.42 (1H, q, J = 5.8 Hz), 3.20-3.15 (1H,

m), 2.79 (1H, t, J = 4.6 Hz), 2.61 (1H, q, J = 2.4 Hz). °C NMR (CDCl;, 100 MHz) &: 137.4,
137.1, 136.4, 127.9, 126.2, 113.8, 73.0, 70.7, 50.8, 44.2.

3-3. Preparation of Copolymer: Styrene (0.98 g), 4-vinylbenzyl glycidyl ether (1.8 g),
2-(2-(2-(2-(4-vinylbenzyloxy)ethoxy)ethoxy)ethoxy)eth
anol (2.93 g) and 2,2°-
azobis(4-methoxy)-2,4-dimethylvaleronitrile (V-70, 92.4

mg) were combined in chloroform (5.5 mL). The
o 0 O/\>/40H

X y z

mixture was stirred for 48 h at room temperature. The

resulting polymer solution was slowly poured into ether.
Solvent was removed by decantation and remaining precipitated polymers were washed with
ether several times. Polymers were dissolved in THF, repeated to precipitate for 2 times and
dried in vacuo to afford the desired copolymer (P4, 6.86 g, 49 % yield). The molar ratio of the
components was determined by '"H NMR analysis (x: y: z = 40: 25: 35).

3-4. Typical preparation procedure of PI/CB Rh/Ag:

Rhy(OAc),, AgSbFg

ketjen black NaBH4 in THF

X y z diglyme, 30 °C
stir _ No solv. NaBH,

30 °C, o/n Et,O 150 °C, 5h diglyme, 30 °C
then, filtration

OH
No solv.
o 0 O% SO . PI/CB Rh/Ag

1) wash (H,O/THF)o/n 170 °C,5h
x:y:z=1:1:1 2) wash (THF then DCM)
3)crush  4)dry

Copolymer (500.0 mg), ketjen black EC300J (500.0 mg) and NaBHs (113.5 mg) were

combined in diglyme (35 mL) at room temperature, to this solution was slowly added

rhodium(II) acetate dimer (44.2 mg) and silver hexafluoroantimonate (68.7 mg) with 20 mL

of THF. The mixture was stirred overnight at room temperature and diethyl ether (200 mL)
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was slowly added to the mixture at room temperature. After the catalysts, which were black
powders, were filtered and crashed, they were washed with diethyl ether several times and
dried at room temperature. Next, the catalysts were heated at 150 °C for 5 h without solvent.
The catalysts were transferred to the solution of NaBHy4 (113.5 mg) in diglyme (28 mL) and
this solution was stirred under air at room temperature for 6 h. The catalysts were filtered and
stirred in 1:1 ratio of THF/water co-solvent overnight. The catalysts were filtered, washed
with dichloromethane and THF and dried to afford black powder. This powder was heated at
170 °C for 5 h without solvent to afford PI/CB Rh/Ag. PI/CB Rh/Ag (10-20 mg) was heated
in sulfuric acid (1 mL) at 200 °C, nitric acid was added until no emission of brown gas was
observed. After complete evaporation of nitric acid, the mixture was cooled to room
temperature and water was added to dilute to 50 mL solution in a volumetric flask. The
amount of Rh and Ag in the resulting solution was measured by ICP analysis to determine the
loading of Rh and Ag. Preparations of the PI catalysts with different ratios of Rh/Ag were

conducted following this procedure.
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4. Preparation of substrates
(E)-p-nitrostyrene*

X NO, To benzaldehyde (20.2 mL, 0.2 mol) and nitromethane (10.7 mL, 0.2
©/\/ mol) in MeOH (50 mL) under argon, NaOH (9.0 g, 0.225 mol) in water (30

mL) was slowly added for 30 min at 0 °C. After stirring for another 30 min

at 0 °C, water (100 mL) was added. The reaction mixture was carefully poured to crushed ice
containing concentrated HCI (32 mL). The yellow solids which were precipitated out was
filtered, dried in a vacuum desiccator, and recrystallized from hot EtOH to afford 16.5 g of
desired product (62% yield) as a yellow needle crystal.
'H NMR (CDCls, 600 MHz) &: 8.01 (1H, d, J=13.8 Hz), 7.59 (1H, d, J = 13.8 Hz), 7.55 (2H,
d, J= 7.6 Hz), 7.53-7.48 (1H, m), 7.47-7.44 (2H, m). °C NMR (CDCl;, 125 MHz) &: 139.0,
137.1,132.1, 130.0, 129.4, 129.1.

(E)-1-Nitrohex-1-ene’

~o~ X NO, To valeraldehyde (8.6 mL, 80 mmol) and nitromethane (4.5 mL, 84
mmol) in MeOH (20 mL) under argon, NaOH (3.52 g, 88 mmol) in water (10 mL) was slowly
added for 30 min at 0 °C. After stirring for another 30 min at 0 °C, water (75 mL) and
methanol (15 mL) were added. The reaction mixture was carefully poured to 1/1 solution (100
mL) of H,O and concentrated HCI. The mixture was stirred for 1 hour at at 0 °C. The mixture
was extracted with dichloromethane and the combined organic layers are dried over with
NaSO4. The solution was concentrated under vacuum and column chromatography and
distillation afforded the desired product as yellow oil.

'H NMR (CDCls, 600 MHz) &: 7.31-7.26 (1H, m), 6.99 (1H, d, J= 13.1 Hz), 2.28 (2H, q, J =
7.6 Hz), 1.53-1.48 (2H, m), 1.39 (2H, td, J = 14.8, 7.6 Hz), 0.94 (4H, t, J = 7.2 Hz). °C NMR
(CDCls, 150 MHz) &: 142.7, 139.5, 29.7, 28.0, 22.1, 13.6.

(E)-3-Methyl—1-nitrobut-l-ene6

X NO; To isobutyraldehyde (7.3 mL, 80 mmol) and nitromethane (4.5 mL, 84
\(\/ mmol) in MeOH (20 mL) under argon, NaOH (3.52 g, 88 mmol) in water (10
mL) was slowly added for 30 min at 0 °C. After stirring for another 30 min at 0 °C, water (75
mL) and methanol (15 mL) were added. The reaction mixture was carefully poured to 1/1
solution (100 mL) of H,O and concentrated HCI. The mixture was stirred for 1 hour at at 0 °C.
The mixture was extracted with dichloromethane and the combined organic layers are dried
over with Na,SOs. The solution was concentrated under vacuum and column chromatography
and distillation afforded 3.1 g of desired product (34% yield) as yellow oil.
'H NMR (CDCls, 400 MHz) &: 7.27 (1H, q, J = 6.9 Hz), 6.96 (1H, d, J = 13.3 Hz), 2.62-2.59
(1H, m), 1.17 (6H, d, J = 6.9 Hz). °C NMR (CDCl;, 100 MHz) &: 148.4, 138.1, 28.3, 21.0.

(E)-(2-Nitr0vinyl)cyclohexane7



(2.14 mL, 40 mmol) in MeOH (10 mL) under argon, NaOH (1.76 g, 44
mmol) in water (5 mL) was slowly added for 30 min at 0 °C. After stirring
for another 30 min at 0 °C, water (37.5 mL) and methanol (7.5) were added. The reaction
mixture was carefully poured to 1/1 solution (50 mL) of H,O and concentrated HCI. The

: A NO, To cyclohexanecarboxaldehyde (4.85 mL, 40 mmol) and nitromethane

mixture was stirred for 1 hour at at 0 °C. The mixture was extracted with dichloromethane and
the combined organic layers are dried over with Na,SO4. The solution was concentrated under
vacuum and column chromatography afforded desired product as yellow oil.

'H NMR (CDCl3, 600 MHz) &: 7.20 (1H, q, J = 6.9 Hz), 6.91 (1H, d, J = 13.1 Hz), 2.27-2.21
(1H, m), 1.82-1.75 (4H, m), 1.72-1.67 (1H, m), 1.36-1.27 (2H, m), 1.24-1.15 (3H, m). °C
NMR (CDCl;, 150 MHz) &: 147.2, 138.3, 37.6, 31.5, 25.6, 25.6.

(m- or p-)Methoxyphenylboronic acid
B(OH), To Mg (1.34g, 55 mmol) suspended in THF (4 mL) in 100 mL 3-necked
SN round bottom flask, (m- or p-)bromoanisole (9.35g, 50 mmol) in THF (40
Meo/! _— mL) was carefully added dropwise to prepare Grinard reagent. After
stirring for 3 h at room temperature, this Grinard reagent was transferred to
the dropping funnel by cannula and slowly added to trimethoxyborate (6.7 mL, 60 mmol) in
THF (40 mL) at -78 °C. After stirring over night at room temperature, 1IN HCI (150 mL) was
added, ant the aqueous layer was extracted with extracted with CH,Cl,. The combined
organic layers were dried over Na;SOy, the solvent was removed in vacuo. The residue was

purified by recrystallization (hexane/EtOAc) to afford mixture of boronic acid and boroxine.

Tris(3-methoxyphenyl)Boroxine®

OMe The ratio of boronic acid to boroxine was determined by 'H

©/ NMR analysis. '"H NMR (CDCls, 500 MHz) &: 7.83 (1H, d, J =

! 7.4 Hz), 7.75 (1H, d, J = 2.3 Hz), 7.45 (1H, t, J= 7.9 Hz), 7.15

0”0 (1H, dd, J = 7.9, 2.8 Hz), 3.92 (3H, s). *C NMR (CDCl;,

Meo\@/B\o/B 150MHz) &: 159.2, 129.2, 128.0, 120.4, 118.4, 55.3. These
peaks derive from boroxine.

OMe
Tris(4-methoxyphenyl)Boroxine®
OMe The ratio of boronic acid to boroxine was determined
by 'H NMR analysis. 'H NMR (CDCls;, 600 MHz) &: 8.16
(2H, d, J= 8.3 Hz), 7.01 (2H, d, J = 8.3 Hz), 3.89 (3H, s).
BC NMR (CDCl;, 150MHz) &: 163.2, 137.5, 113.5, 55.2.

0”0 These peaks derive from boroxine.



S. Asymmetric 1,4-addition reactions

5-1. Preparation of a stock solution of Rh complex with chiral diene: To chiral diene 4¢
(0.00165 mmol, 0.110 mL of 3.9 mg/mL solution of toluene) in toluene (0.3 mL),
chlorobis(ethylene)rhodium(I) dimer (0.00075 mmol, 0.09 mL of 3.2 mg/mL solution of
toluene) was added at room temperature. The mixture was stirred at room temperature over 30
minutes. Aliquot of the obtained solution (0.5 mL) was taken for asymmetric 1,4-addition

reaction in homogeneous system.

5-2. A typical procedure of asymmetric 1,4-addition of arylboronic acids to nitroolefins
in homogeneous system: A stirring bar, 3-methoxyphenylboronic acid (0.45 mmol as B) and
(E)-P-nitrostyrene (44.7 mg, 0.3 mmol) were combined in a reaction tube, then toluene (900
pL) and water (1000 puL) were added to the mixture. This tube was flushed with argon and
sealed up with a septum. Rhodium-chiral diene complex (0.1 mol%) in toluene (100 pL) was
added by gas-tight syringe and the mixture was stirred at 100 °C for 16 h under reflux
conditions. After refluxing, the reaction mixture was diluted with EtOAc, washed with brine
and dried over with Na,SO4. The solid was filtered and the filtrate was concentrated under
vacuum. The conversion was determined by 'H NMR analysis with reference to an internal
standard 1,1,2,2-tetrachloroethane. The solution was concentrated under vacuum again and
the residue was purified by preparative TLC (toluene/hexane = 2/1) to afford 76.3 mg of
1-methoxy-3-(2-nitro-1-phenylethyl)benzene (99% yield) as a light yellow oil. The
enantioselectivity of the desired compound was determined as 91% ee by HPLC analysis on a

chiralcel OD-H with hexane/2-propanol = 1/1, flow = 1.0 mL/min.

5-3: A typical procedure of asymmetric 1,4-addition of arylboronic acids to nitroolefins
in heterogeneous system: A stirring bar, PI/CB Rh/Ag(1/1) (13.6 mg, 1 mol% as Rh),
3-methoxyphenylboronic acid (0.45 mmol as B), (E)-B-nitrostyrene (44.7 mg, 0.3 mmol), and
chiral diene 4¢ (0.1 mol% in 20 pL toluene) were combined in a reaction tube, then toluene
(1980 pL) and water (400 pL) were added to the mixture. This tube was flushed with argon
and sealed up with a septum. The mixture was stirred at 100 °C for 24 h under reflux
conditions. After refluxing, THF was added to the mixture. The mixture was picked up with
syringe and transferred to volumetric flask through membrane filter in order to remove the
residual solids and diluted to 25 mL solution by THF. The filtrate (5 mL) was taken by
volumetric pipette and the solvent was removed in vacuo. Residual crude mixture was heated
in mixture of sulfuric acid (0.2 mL) and nitric acid at 200 °C until all nitric acid was removed,
the mixture was cooled to room temperature and aqua regia (0.2 mL) was added. The solution
was diluted to 10 mL solution by pure water and the resulting solution was measured by ICP
analysis to determine the amount of Rh that leached out. Another filtrate (20 mL) was diluted
with EtOAc, washed with brine and dried over with Na,;SO,4. The solid was filtered and the
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filtrate was concentrated under vacuum. The conversion was determined by "H NMR analysis
with reference to an internal standard 1,1,2,2-tetrachloroethane. The solution was
concentrated under vacuum again and the residue was purified by preparative TLC
(toluene/hexane = 2/1) to afford 54.6 mg of 1-methoxy-3-(2-nitro-1-phenylethyl)benzene
(90% yield) as a light yellow oil. The enantioselectivity of the desired product was
determined as 92% ee by HPLC analysis on a chiralcel OD-H with hexane/2-propanol = 1/1,
flow = 1.0 mL/min.

5-4: A typical procedure of recovery and reuse of PI/CB Rh/Ag: A reaction was
conducted following the procedure as previously mentioned. After the reaction, the catalyst
was separated by the filtration. The filtrate was diluted with EtOAc and washed with brine.
The organic layer was dried over with Na,SO,4 and column chromatography afforded the
desired product. The filtered catalyst was washed with EtOAc, water and acetone successively
on the funnel. The catalyst was washed in 9/1 solution of water/0.5N HCI aq. overnight and
filtered. In this procedure, around 5 mg of the catalyst was trapped on the filtrate paper, so the
amount of the catalyst gradually decreased. The corrected catalyst was dried under vacuum.
Based on the weight of the dried catalyst, the scale of next reaction was calculated.

6. Reaction profiles in toluene/H,O = 1/1
[Rh(C4H,4),Cll, (Rh: 0.10 mol%)

4c (0.11 mol%) Ar
X NO2 w/ or w/o dimethylurea (0.5 mol%) :
1a toluene /water (1/1), 100 °C, Ar Ph
(3-OMe)CgH4B(OH), 2a (1.5 equiv) 3aa

Obtaine reaction profiles in toluene/H,O = 1/1 were almost same regardless of the presence of
dimethylurea.

6.1 In the presence of dimethyl urea

120

100
— 80
X
=)
= 60
: .
° —+-nitrostyrene
<E: 0 -=-Product

20

0

0 0.5 1 1.5 2 25 3 3.5 4 4.5
Reaction time (h)
ESI Figure 5
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6.2 In the absence of dimethyl urea

120

100 4
- 80
S
=]
c
5 .
o +n|trostyrene
g: 20 -=-Product

20

0

0 0.5 1 1.5 2 25 3 35 4 4.5
Reaction time (h)
ESI Figure 6

7. Reaction profiles during recovery and reuse, after hot filtration

7.1 Reaction profiles during recovery and reuse (1st to 3rd run)

PI/CB Rh/Ag (Rh: 1 mol%) Ar
ph X NO2 4c (0.1 mol%) . N
1a toluene /water (1/1), 100 °C, Ar, 24 h Ph” "2
(3-OMe)CgH4B(OH), 2a (1.5 equiv) 3aa

Durene (~50 mg) was added in the reaction mixture as internal standard for GC analysis.

Reaction profiles during recovery and reuse

—— [t 2nd —®—3rd

yield of 3aa (%)

0 5 10 15 20

time (h)

ESI Figure 7. Reaction profiles during recovery and reuse
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7.2 Reaction profiles after hot filtration at 4 h and further 2 runs with 24 h reaction time
(1st to 3rd run)

PI/CB Rh/Ag (1/1) (Rh: 1 mol%) Ar
Ph/\/NOz 4c (0.1 mol%) _ NO
1a toluene /water, 100 °C, Ar, 4 or 24 h Ph” N2
(3-OMe)CgH,4B(OH), 2a (1.5 equiv) 3aa

Durene (~50 mg) was added in the reaction mixture as internal standard for GC analysis.

Reaction profiles after hot filtration

—®— |5t run hot filtration at 4 h 2nd run after hot filtration 3rd run

100
90
80
70
60

50

30
20

10 /

yield of 3aa (%)

time (h)

ESI Figure 8. Reaction profiles after hot filtration at 4 h and further 2 runs with 24 h reaction

time

7.3 Reaction profiles after hot filtration at 6 h (1st to 3rd run)

PI/CB Rh/Ag (1/1) (Rh: 1 mol%) Ar
ph X NO2 4c (0.1 mol%) _ O
1a toluene /water, 100 °C, Ar, 6 h Ph” "2
(3-OMe)CgH4B(OH), 2a (1.5 equiv) 3aa

Durene (~50 mg) was added in the reaction mixture as internal standard for GC analysis.



yield of 3aa (%)

ESI Figure 9. Reaction profiles after hot filtration at 6 h

Reaction profile of recovered catalyst by hot filtration at 6

h

—®— 15t run hot filtration at 6 h  —®—2nd run hot filtration at 6 h —®3rd run hot filtration at 6 h

100
90
80
70
60

time (h)
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8. XPS analysis
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peak top (eV) | 497.859 | 497.060 |497.564 | 496.282
ESI Figure 10. Rh 3p3/2 XPS spectrum of (a) fresh catalyst (b) catalyst collected by hot
filtration during induction period (at 1 h) (c) catalyst collected by hot filtration during

induction period (at 5 h) (d) catalyst after recovery reuse
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chart (a) (b) (c) (d)
peak top 3d5/2 (eV) 368.264 367.913 367.720 367.279
peak top 3d3/2 (eV) 374.258 373.965 373.833 373.193

ESI Figure 11. Ag 3d5/2, 3/2 XPS spectrum of (a) fresh catalyst (b) catalyst collected by hot
filtration during induction period (at 1 h) (c) catalyst collected by hot filtration during
induction period (at 5 h) (d) catalyst after recovery reuse

9. Products
(R)-1-Methoxy-3-(2-nitro-1-phenylethyl)benzene (3aa, ent-3cb)*”*
OMe The enantio excess was determined by HPLC analysis on a chiralcel
©/ OD-H with hexane/2-propanol = 1/1, flow = 1.0 mL/min. 'H NMR
z (CDClI3, 500 MHz) o: 7.34-7.30 (2H, m), 7.27-7.23 (4H, m), 6.84-6.76

NO
(j/V > (3H, m), 4.98-4.96 (2H, m), 4.89-4.86 (1H, m), 3.77 (3H, s). °*C NMR
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(CDCls, 125 MHz) 6: 159.9, 140.7, 139.0, 130.0, 129.0, 127.6, 119.8, 114.0, 112.5, 79.1, 55.2,
48.9.

(R)-1-Methoxy-4-(2-nitro-1-phenylethyl)benzene (3ac, ent-3bb)>*"®
OMe The enantio excess was determined by HPLC analysis on a chiralcel
OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. 'H NMR
(CDCl3, 600 MHz) &: 7.32 (2H, t, J= 7.6 Hz), 7.26-7.21 (3H, m), 7.15 (2H,
d, J=8.3 Hz), 6.85 (2H, dt, J = 8.9, 2.8 Hz), 4.95 (2H, dd, J= 7.6, 2.1 Hz),

__NO,
(j/V 4.86 (1H, t, J = 8.3 Hz), 3.77 (3H, s). °C NMR (CDCl;, 150 MHz) &:

158.9,139.5,131.1, 129.0, 128.7, 127.53, 127.48, 114.4, 79.4, 55.2, 48.2.

(R)-1-Chloro-4-(2-nitro-1-phenylethyl)benzene (3ad) >’

Cl The enantio excess was determined by HPLC analysis on a chiralcel
OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. 'H NMR
(CDCl3, 600 MHz) 6: 7.35-7.25 (5H, m), 7.21-7.16 (4H, m), 4.95 (2H, d, J
=7.6 Hz), 4.88 (1H, t, J = 8.2 Hz). °C NMR (CDCl;, 150 MHz) &: 138.7,
137.7, 133.6, 129.2, 129.1, 129.0, 127.8, 127.5, 79.0, 48.3.

o

(R)-1-Methyl-4-(2-nitro-1-phenylethyl)benzene (3af, ent-3bd) > "*
The enantio excess was determined by HPLC analysis on a chiralcel
OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. 'H NMR
< (CDCl3, 600 MHz) o: 731 (2H, t, J = 7.6 Hz), 7.25-7.20 (3H, m),
: NO, 7.14-7.09 (4H, m), 4.95 (2H, d, J= 7.6 Hz), 4.86 (1H, t, J = 8.2 Hz), 2.30
(j/V (3H, s). >C NMR (CDCls, 150 MHz) &: 139.5, 137.3, 136.2, 129.7, 129.0,
127.6, 127.51, 127.48, 79.4, 48.6, 21.0.

(R)-1-Methoxy-2-(2-nitro-1-phenylethyl)benzene (3ag) *’
The enantio excess was determined by HPLC analysis on a chiralcel
00 OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. 'H NMR

=

(CDCls, 600 MHz) &: 7.33-7.22 (6H, m), 7.06 (1H, dd, J = 7.6, 1.4 Hz),

NO,
(j/V 6.91-6.87 (2H, m), 5.29-5.25 (1H, m), 5.05-4.94 (2H, m), 3.83 (3H, s).
BC NMR (CDCL;, 150 MHz) &: 156.8, 138.9, 128.74, 128.72, 128.4,

127.9,127.5,127.3,120.8, 111.0, 77.9, 55.5, 43.3.

(R)-1-Methyl-2-(2-nitro-1-phenylethyl)benzene (3ah) >
The enantio excess was determined by HPLC analysis on a chiralcel
OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. 'H NMR

__NO,



(CDCls, 600 MHz) &: 7.30 (2H, t, J = 7.6 Hz), 7.26-7.17 (7H, m), 5.11 (1H, t, J = 7.9 Hz),
5.00-4.90 (2H, m), 2.31 (3H, s). °C NMR (CDCls, 150 MHz) &: 138.7, 137.1, 136.5, 131.3,
128.9, 128.0, 127.49, 127.48, 126.4, 125.8, 79.2, 45.0, 19.6.

(5)-1-Methoxy-3-(1-(4-methoxyphenyl)-2-nitroethyl)benzene (3ba) 6
OMe The enantio excess was determined by HPLC analysis on a
©/ chiralcel OD-H with hexane/2-propanol = 1/1, flow = 1.0 mL/min.
: NO, 'H NMR (CDCl;, 600 MHz) &: 7.26-7.22 (1H, m), 7.15 (2H, d, J =
/©/\/ 8.9 Hz), 6.86-6.74 (5H, m), 4.94-4.91 (2H, m), 4.82 (1H, t, J=8.2
MeO Hz), 3.77 (6H, s), 3.76 (6H, s).”"C NMR (CDCls;, 150 MHz) &:
160.0, 158.9, 141.1, 131.1, 130.0, 128.7, 119.7, 114.4, 113.9, 112.4, 79.4, 55.24, 55.19, 48.2.

(R)-1-Methoxy-3-(2-nitro-1-(p-tolyl)ethyl)benzene (3ea)’
OMe The enantio excess was determined by HPLC analysis on a chiralcel
©/ OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. 'H NMR
H NO, (CDCl;, 600 MHz) &: 7.25-7.21 (1H, m), 7.12 (4H, s), 6.83-6.75 (3H,
/(j/V m), 4.94 (2H, d, J = 8.2 Hz), 4.83 (1H, t, J = 7.9 Hz), 3.76 (3H, 5), 2.30
(3H, s). °C NMR (CDCl;, 150 MHz) &: 160.0, 141.0, 137.3, 136.1,
130.0, 129.7, 127.5, 119.8, 113.9, 112.5, 79.3, 55.2, 48.6, 21.0.

(5)-1-Bromo-4-(2-nitro-1-phenylethyl)benzene (3fb)°
The enantio excess was determined by HPLC analysis on a
© chiralcel OD-H with hexane/2-propanol = 3/2, flow = 0.7 mL/min. 'H
: No, NMR (CDCls;, 600 MHz) &: 7.46-7.44 (2H, m), 7.35-7.31 (2H, m),
/©/\/ 7.28-7.25 (1H, m), 7.20 (2H, d, J = 6.9 Hz), 7.13-7.10 (2H, m), 4.95
Br (2H, d, J = 8.2 Hz), 4.86 (1H, t, J = 8.2 Hz). °C NMR (CDCls, 150
MHz) §: 138.6, 138.2, 132.2, 129.4, 129.2, 127.8, 127.5, 121.6, 78.9, 48.4.

(R)-1-(1-(4-Bromophenyl)-2-nitroethyl)-3-methoxybenzene (3fa)
OMe The enantio excess was determined by HPLC analysis on a
©/ chiralcel OD-H with hexane/2-propanol = 1/1, flow = 1.0 mL/min.
: NO, [0]'p = +3.5 (¢ = 1.46, CHCL;, as 90% ee). IR (neat) cm™: 2938,
/©/\/ 2837, 1601, 1586, 1553, 1490, 1454, 1435, 1407, 1377, 1319, 1294,
Br 1263, 1154, 1074, 1041, 1011, 828, 778, 722, 696, 664. 'H NMR
(CDCl;3, 600 MHz) 6: 7.46-7.44 (2H, m), 7.27-7.23 (1H, m), 7.11 (2H, d, J = 8.2 Hz),
6.81-6.77 (2H, m), 6.72 (1H, t, J= 2.1 Hz), 4.93 (2H, d, J = 8.9 Hz), 4.83 (1H, t, /= 8.2 Hz),
3.77 (3H, s). °C NMR (CDCls, 150 MHz) &: 160.1, 140.1, 138.1, 132.2, 130.2, 129.3, 121.7,
119.7, 114.0, 112.7, 78.8, 55.2, 48.3. HRMS (DART) calculated for C;sH;sBrNO;" [M+H"]

336.02353, found 336.02376.
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(5)-1-Fluoro-4-(2-nitro-1-phenylethyl)benzene (3gb, ent-3ae)™”®
The enantio excess was determined by HPLC analysis on a chiralcel
OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. '"H NMR
Nno, (CDCls, 600 MHz) &: 7.33 (t, 2H, J = 7.6 Hz), 7.28-7.24 (m, 1H),
7.22-7.19 (m, 4H), 7.03-6.99 (m, 2H), 4.96-4.93 (m, 2H), 4.90 (q, 1H,
J = 8.5 Hz). C NMR (CDCl;, 150 MHz) &: 162.1 (d, J = 245.6 Hz),
139.0, 135.0, 129.3 (d, J= 8.6 Hz), 129.1, 127.7, 127.5, 115.9 (d, /= 21.5 Hz), 79.3, 48.2.

%

F

(R)-1-(1-(4-Fluorophenyl)-2-nitroethyl)-3-methoxybenzene (3ga)
OMe The enantio excess was determined by HPLC analysis on a chiralcel
OD-H with hexane/2-propanol = 1/1, flow = 1.0 mL/min. [o]'’p = -8.2
(c = 1.04, CHCI;, as 91% ee). IR (neat) em™: 3007, 2940, 2920, 2839,
1604, 1586, 1554, 1510, 1491, 1455, 1436, 1377, 1321, 1264, 1228,
F 1161, 1104, 1042, 875, 838, 803, 781, 739, 721, 697. 'H NMR (CDCl;,
600 MHz) &: 7.25 (1H, t, J= 8.2 Hz), 7.22-7.19 (2H, m), 7.01 (2H, t, J = 8.2 Hz), 6.80 (2H, d,
J=8.2 Hz), 6.74-6.72 (1H, m), 4.93 (2H, q, J=4.1 Hz), 4.85 (1H, t,J=7.9 Hz), 3.77 (3H, s).
C NMR (CDCls, 150 MHz) &: 162.1 (d, J = 245.6 Hz), 160.1, 140.5, 134.9, 130.1, 129.3 (d,
J=17.2 Hz), 119.7, 115.9 (d, J = 21.5 Hz), 114.0, 112.6, 79.2, 55.2, 48.1. HRMS (DART)
calculated for CsH;sFNOs" [M+H'] 276.10360, found 276.10470.

NO,

%

(5)-3-(2-Nitro-1-phenylethyl)furan (3hb)
The enantio excess was determined by HPLC analysis on a chiralcel
OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. [a]"°p = +35.4 (c

NO, = 0.72, CHCLs, as 94% ee). IR (neat) cm™: 3608, 3583, 3146, 3064, 3032,
m 2919, 1766, 1553, 1498, 1454, 1432, 1379, 1199, 1160, 1076, 1026, 875,

© 792, 771, 732, 703, 665, 600. '"H NMR (CDCls, 400 MHz) &: 7.38 (1H, t, J
= 1.8 Hz), 7.37-7.23 (6H, m), 6.26-6.24 (1H, m), 4.87-4.74 (3H, m). °C NMR (CDCl;, 150
MHz) §: 143.8, 139.5, 138.5, 129.0, 127.9, 127.6, 123.9, 109.7, 79.6, 40.9. HRMS (DART)
calculated for C,H,NO;" [M+H '] 218.08172, found 218.08162.

(5)-3-(1-(3-Methoxyphenyl)-2-nitroethyl)furan (3ha)
OMe The enantio excess was determined by HPLC analysis on a chiralcel
©/ OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. [a]'®p = +23.9
B NO, (c = 0.78, CHCl3, as 95% ee). IR (neat) em’™': 3145, 3006, 2920, 2838,
4 | 1766, 1602, 1553, 1493, 1455, 1436, 1379, 1322, 1262, 1198, 1158, 1028,
0 874, 782, 733, 705. '"H NMR (CDCl;, 400 MHz) &: 7.38 (1H, t, J = 1.6
Hz), 7.28-7.23 (2H, m), 6.85-6.77 (3H, m), 6.26 (1H, s), 4.86-4.70 (3H, m), 3.78 (3H,s). °C
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NMR (CDCl;, 150 MHz) &: 160.0, 143.7, 140.1, 139.5, 130.1, 123.8, 119.8, 113.9, 112.9,
109.7, 79.5, 55.2, 40.8. HRMS (DART) calculated for C;3H;sNO4 [M+H'] 248.09228, found
248.09289.

(R)-2-(2-Nitro-1-phenylethyl)thiophene (3ib)"’
The enantio excess was determined by HPLC analysis on a chiralcel
© OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. '"H NMR (CDCl,
S : NO, 600 MHz) o: 7.27 (t, 2H, J = 7.6 Hz), 7.23-7.20 (3H, m), 7.13 (1H, d, J =
W 4.8 Hz), 6.87-6.82 (2H, m), 5.05 (1H, t, J= 7.9 Hz), 4.92-4.82 (2H, m). °C
NMR (CDCl;, 150 MHz) &: 142.4, 138.8, 129.1, 128.1, 127.5, 127.0, 125.2,
125.1,79.9, 44.7.

(R)-2-(1-(3-Methoxyphenyl)-2-nitroethyl)thiophene (3ia)

OMe The enantio excess was determined by HPLC analysis on a chiralcel
©/ OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. [a]'®p =-11.6 (c
S H NO, = 1.13, CHCls, as 94% ee). IR (neat) cm™: 3426, 3109, 3072, 3006, 2960,
<\J/\/ 2939, 2919, 2837, 1602, 1587, 1553, 1491, 1455, 1435, 1377, 1319, 1292,
1264, 1201, 1161, 1083, 1044, 994, 907, 875, 852, 835, 782, 703. 'H
NMR (CDCls, 600 MHz) o: 7.31-7.28 (1H, m), 7.24 (1H, d, J=4.8 Hz), 6.97 (1H, t,J=4.5
Hz), 6.94 (1H, d, /= 3.4 Hz), 6.92 (1H, d, /= 8.2 Hz), 6.86 (2H, t, J= 2.7 Hz), 5.13 (1H, t, J
= 7.9 Hz), 5.01-4.92 (2H, m), 3.81 (3H, s). °C NMR (CDCl;, 150 MHz) &: 160.1, 142.3,
140.3, 130.1, 127.0, 125.2, 125.1, 119.7, 113.8, 113.1, 79.9, 55.2, 44.7. HRMS (DART)

calculated for C3H14NO3S" [M+H '] 264.06944, found 264.06984.

(R)-(1-Cyclohexyl-2-nitroethyl)benzene (3jb)”®

The enantio excess was determined by HPLC analysis on a chiralcel
© OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. 'H NMR
: NO, (CDCl3, 600 MHz) &: 7.23 (2H, t, J= 7.6 Hz), 7.18-7.15 (1H, m), 7.06 (d,
O/\/ 2H, J=6.9 Hz), 4.70 (1H, dd, J = 12.4, 5.5 Hz), 4.54 (1H, dd, J = 12.4,
10.3 Hz), 3.21-3.17 (1H, m), 1.75-1.67 (2H, m), 1.60-1.49 (3H, m),
1.42-1.37 (1H, m), 1.22-1.13 (1H, m), 1.10-0.91 (3H, m), 0.83-0.75 (1H, m). °C NMR

(CDCls, 150 MHz) &: 138.8, 128.5, 128.1, 127.3, 78.8, 50.2, 40.9, 31.0, 30.6, 26.13, 26.09.

(R)-1-(1-Cyclohexyl-2-nitroethyl)-3-methoxybenzene (3ja)
OMe The enantio excess was determined by HPLC analysis on a chiralcel
OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. [a]'’p = +33.1
B NO, (c = 0.79, CHCls, as 91% ee). IR (KBr) em’™': 3435, 3036, 3006, 2977,
2930, 2848, 1600, 1551, 1487, 1466, 1446, 1384, 1350, 1329, 1284, 1255,
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1216, 1200, 1165, 1131, 1086, 1038, 1008, 991, 963, 890, 865, 804, 784, 720, 700, 652, 617,
566, 541. M.p. = 84-86 °C. '"H NMR (CDCls, 600 MHz) &: 7.20 (1H, t, J= 8.2 Hz), 6.77 (1H,
dd, J=8.2,2.1 Hz), 6.71 (1H, d, J = 7.6 Hz), 6.66 (1H, s), 4.76-4.72 (1H, m), 4.61-4.56 (1H,
m), 3.77 (3H, s), 3.24-3.20 (1H, m), 1.76 (2H, t, J= 16.2 Hz), 1.67-1.52 (3H, m), 1.47 (1H, d,
J=13.1 Hz), 1.27-1.19 (1H, m), 1.16-0.97 (3H, m), 0.90-0.82 (1H, m). >C NMR (CDCls,
150 MHz) &: 159.7, 140.5, 129.5, 120.4, 114.5, 112.2, 78.8, 55.2, 50.2, 40.9, 31.0, 30.6, 26.15,
26.10. HRMS (DART) calculated for C;sH»NO;" [M+H'] 264.15997, found 264.16061.

(R)-(3-Methyl-1-nitrobutan-2-yl)benzene (3kb)”*’
The enantio excess was determined by HPLC analysis on a chiralcel
© OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. "H NMR (CDCl;,
__No, 000 MHz) 6: 7.31 (2H, t, J = 7.6 Hz), 7.27-7.25 (1H, m), 7.16-7.13 (2H, m),
\(\/ 4.76 (1H, q, J= 6.2 Hz), 4.64 (1H, dd, J=12.4, 10.3 Hz), 3.26-3.21 (1H, m),
1.96 (1H, td, J = 14.1, 7.1 Hz), 1.01 (3H, d, /= 6.2 Hz), 0.81 (3H, d, J=6.9
Hz). "C NMR (CDCl;, 150 MHz) &: 138.6, 128.6, 128.1, 127.4, 79.1, 51.0, 31.3, 20.6, 20.2.

(R)-1-Methoxy-3-(3-methyl-1-nitrobutan-2-yl)benzene (3ka)

OMe The enantio excess was determined by HPLC analysis on a chiralcel
©/ OD-H with hexane/2-propanol = 3/2, flow = 1.0 mL/min. [a]'°p = +29.9 (c =
: NO, 0.85, CHCls, as 91% ee). IR (neat) cm™': 3583, 2964, 2875, 2838, 1602,
Y\/ 1586, 1553, 1490, 1467, 1436, 1381, 1322, 1290, 1263, 1205, 1163, 1129,
1044, 990, 876, 783, 736, 704, 664. '"H NMR (CDCls, 600 MHz) &: 7.21 (1H,
t,J=8.2 Hz), 6.77 (1H, dd, /= 8.2, 2.7 Hz), 6.72 (1H, d, J = 7.6 Hz), 6.67 (1H, s), 4.72 (1H,
q, J = 6.2 Hz), 4.60 (1H, dd, J = 12.4, 10.3 Hz), 3.77 (3H, s), 3.20-3.15 (1H, m), 1.95-1.89
(1H, m), 0.99 (3H, d, J = 6.9 Hz), 0.80 (3H, d, J = 6.9 Hz). °C NMR (CDCl;, 150 MHz) &:
159.6, 140.3, 129.5, 120.3, 114.4, 112.3, 79.0, 55.2, 51.0, 31.3, 20.6, 20.3. HRMS (DART)

calculated for C,H;sNO;" [M+H'] 224.12867, found 224.12934.

(R)-(1-Nitrohexan-2-yl)benzene (31b)’
The enantio excess was determined by HPLC analysis on a chiralcel
© OD-H with hexane/2-propanol = 99/1, flow = 1.0 mL/min. '"H NMR
(CDCl3, 600 MHz) &: 7.33 (2H, t, J = 7.6 Hz), 7.27-7.25 (1H, m),
7.20-7.17 (2H, m), 4.59-4.51 (2H, m), 3.47-3.41 (1H, m), 1.68 (2H, dd,
J=15.1,7.6 Hz), 1.34-1.13 (5H, m), 0.84 (3H, t, J= 7.2 Hz). °C NMR (CDCls, 150 MHz) &:
139.6, 128.9, 127.53, 127.50, 81.0, 44.4, 32.7, 29.0, 22.4, 13.8.

W\/NO2

(R)-1-Methoxy-3-(1-nitrohexan-2-yl)benzene (3la)
©/0Me The enantio excess was determined by HPLC analysis on a chiralcel

N, 52



OD-H with hexane/2-propanol = 99/1, flow = 1.0 mL/min. [a]*’p = +16.2 (c = 0.79, CHCl,
as 86% ee). IR (neat) cm™: 3003, 2957, 2932, 2861, 1602, 1587, 1552, 1490, 1457, 1436,
1379, 1319, 1261, 1193, 1160, 1122, 1047, 874, 783, 730, 701. "H NMR (CDCls, 600 MHz)
: 7.25 (1H, t, J = 7.6 Hz), 6.81-6.76 (2H, m), 6.72 (1H, t, J = 2.1 Hz), 4.56-4.49 (2H, m),
3.80 (3H, s), 3.43-3.38 (1H, m), 1.67 (2H, dd, J = 15.8, 7.6 Hz), 1.34-1.15 (4H, m), 0.84 (3H,
t,J= 7.2 Hz). °C NMR (CDCls, 150 MHz) &: 159.9, 141.2, 129.9, 119.7, 113.7, 112.4, 80.9,
55.2, 44.3, 32.6, 29.0, 22.4, 13.8. HRMS (DART) calculated for C;3sH,)NOs;" [M+H']
238.14432, found 238.14468.

S-22
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Sample Name
OD-H. 1.0 mL/min, Hex:IsoPro=1 : 1

- nsn363rac

mAU )
i 3 PDA Multi 1
=
75 PN
50 g
25
T T T T I T T T I T T T T I T T T T T T T T T
10 20 30 40 70
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 27.005 4075750 80632 50.094
2 51.968 4060403 40411 49.906

3aa racemic

S-25
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Sample Name
OD-H., 1.0 mL/min, Hex:IPA = 3/2

: nsnl2lrac(for560)

mAU
i 3 PDA Multi 1
200 ﬂ‘i’ -
i ~
150-
100
50
G- J
N 1 T I 1 1 T I T 1 1 I T 1 1 I 1 1 1 I 1 1 T 1 I
10 15 20 25 30 35 40
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 19.834 7144237 220552 50.018
2 24.513 7139029 176357 49.982

3ac racemic
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©/\/N02

3ad 13H NMR
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Sample Name : nsn425rac(for580)
OD-H, 1.0 mL/min, Hex:IPA = 3/2

mAU
’ 3 PDA Multi 1
50+
25
0 r | . |
T T T T I T T T T I T T T T I T T T T ] T T T T I T T T T I T T T T I T T T T
10.0 125 15.0 17.5 20.0 225 25.0 275 30:0
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 17.165 1572780 58446 49.873
2 27.795 1580809 35885 50.127

3ad racemic

S-31



E:\personal folder\Nishino\Compounds\nsn398p-1.als

nsn398p

(434
v\
9048
we
TESE'H

STOT L
T90T' L
PorIT' L
ETIET'L
8ETIT'L

n

3

N

-

Ld

r
", l.x.

0000 T o ——
VYASTT - =

. —

[4- (4=
PYET' L
8LET'L
0LYT' L
8T67°L
YSOE'L
08TE" L

Ry i

TTL6T - -
962Z0'€ 1268'T e — 1llllﬂ.g

PPM

NO,

Jaf 1TH NMR

S-32



D:\Documents and Settings\Kobayashilab\Desktop\nsn398pc-1.als

nsn398pc

685607 ———

00£9'8Y ———

v68L'9L
Qo0 L

PPM

25

50

75

901T°LL
PSSE'6L

8Ly LTT
Som.zﬁyl

TE6S'LTT— -

T I
100

T

125

mzm.mﬁﬁ
«.Se.mﬁl\l
S6ZT'9ET

Zm:nﬂﬁ

PSLY'6ET

NO,

S-33

150

175

3af 13C NMR



Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 9/1

: nsn389rac(for565and573)

mAU
T 2 PDASMulti 1
150 - %
100
50+
O_J\,M/\__/\,/LMN f
T T I T T T I T T I T T T I T T I T T I T T
10 20 30 40 50 60 70
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 65.149 11668543 154080 49.947
2 69.268 11693200 145159 50.053

3af racemic




3af racemic(2)

==== Shimadzu LCsolution $}ffLR—k ====

D:¥Nishino¥nsn388rac.lcd

ﬁ*ﬁ;‘ : System Administrator
HoTIvR : nsn38%rac
Ho 7LD : nsn389rac
B2 &M :0D-H, 1.0 mL/min, HexIPA=3:2
2 :Tul
F—RI7AI : nsn389rac.lcd
AIYRTTAIL : product.lem
LiR—=bD74IL : Default.lcr
347 B B : 2014/07/28 13:07:28
R BB : 2018/07/C8 14:17:46
HavhTTL>
D:¥Nishino¥nsn38%rac.lcd
mAU
150 2z PDA Multi 1
100~
50 I
Q—J‘MMW‘J—Q;L
T T T T T s r |
0 25 50 75
min

1 PDA Multi 1/220nm 4nm

¢ t"=95-7")b D:¥Nishino¥nsn38%rac.lcd
PDA Ch1 220nm 4nm '

E—7it Ik | - [k FoF3
18.354 | 4506665 49506 48,675 51.404
20016] 4751977 41338 51.325 48.596
Total 9258641 200844 100.000 100.000

v— 7 : peak PRIFHF[] :retention time [Af%:area 15 & :height
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Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 3/2

: nsn448rac(for581)

mAU
i 2 PDA Multi 1
200+ >
100+
0+ T J L T
T T T T I T T T I T T T T I T T T T T T T T T
5.0 7.5 10.0 12.5 20.0
min
1 PDA Multi 1/220nm 4nm
PDA Chi1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 9.383 3670882 281722 49.859
2 13.778 3691604 182372 50.141

3ag racemic
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Sample Name : nsn454rac(for582)
OD-H, 1.0 mL/min, Hex:IPA = 3/2

mAU

4 § PDA Multi 1

200+ =

100+
y T L r I
T T T T I T T T T I T T T T I T T T T ] T T T I T T T

10 15 20 25 30 35 40
min

1 PDA Multi 1/220nm 4nm

PDA Ch1 220nm 4nm

3ah racemic

Peak# Ret. Time Area Height Area%
1 22.302 9517617 265377 49.852
2 36.590 9574089 159917 50.148

S-41
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Sample Name

: nsn364rac(for562)
OD-H, 1.0 mL/min, Hex:IPA = 1/1

mAU
- © PDA Multi 1
. <
<
150+ ™
100—_ §
50
] )
T T
T T T T I T T T T I T T T T I T T T I T T T T I T I
10 20 30 40 50 60 70
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 24416 7440327 166596 49.929
2 53.203 7461443 74852 50.071

3ba racemic

S-44
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Sample Name

: nsn390rac(for566)

OD-H, 1.0 mL/min, Hex:IPA = 3/2

mAU

27.160

PDA Multi 1

56.506

10 20 30 40 50 60
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 27.160 15333372 324629 49.907
2 56.506 15390255 149693 50.093

3ea racemic

S-47

min



E:\personal folder\Nishino\Compounds\nsn366p-1.als

nsn366p

SEES'T——

00s8"
8€98"
SLLg

I_A_L

N 0000'T ~———

vama."H\l
1£56"
ST0T'L
1907 4—)
POTT £—|
66TT"L
SHTT'L
L68T'L
Z102°L
9152'L
0852 £
9T L
9£97'L
0TLT'L
7082'L
89T€'L
Y6TE'L
98€€" L
60bE"L
Z8EY' L
8Tvy' (—!

£9vv'L—
99Sv' L—
TI9V'L

)

CI0U T

R 3 ]

6998 T K|

PPM

o

NO,

Br

3tb 1H NMR

S-48



NO,

Br

3tb 13C NMR

D:\Documents and Settings\Kobayashilab\Desktop\nsn366pc-1.als

nsn366pc
LONDODONNOD O
owv < <
N2832385 2383 =
sadaann e anpR Py
ONNO
222':.":222 v~r~|- 2
\ / ‘
|
|
| |
| |
PPM
IIIIIIIII|III]|III[]II |
200 175 150 125 100 75 50 25

S-49




Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 3/2

s nsn563

mAU
] 9 PDA Multi 1
1000~ S
7501
500-
2501
: g
G: T L T J
T T T T I T T T T I T T T T I T T T I T T T T I T T T
10 15 20 25 30 35 40
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 22.036 39063611 1050953 93.983
2 31.606 2500839 49153 6.017

3tb HPLC

S-50
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Sample Name

: nsn370rac(for564)

OD-H, 1.0 mL/min, Hex:IPA = 1/1

30.309

PDA Multi 1

76.021

10 20 30 40 50 60 70
1 PDA Multi 1/220nm 4nm
PDA Chi1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 30.309 544229 9578 50.083
2 76.021 542421 3660 49.917

3fa racemic
S-53

min
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Sample Name

: nsn401rac(for567and583)
OD-H, 1.0 mL/min, Hex:IPA = 3/2

mAU
100 o PDA Multi 1
75+
: 2
50+
25-
. ;
T T T T I T T T T I T T T T I T T T T I T T T I T T T I T I T T T T
10.0 125 15.0 17.5 20.0 225 25.0 275 30.0
min
1 PDA Multi 1/220nm 4nm
PDA Chi1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 12.651 1777954 97729 49.742
2 22.837 1796402 53828 50.258

3gb racemic
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Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 3/2

mAU

: nsn379(for568)

24.180

PDA Multi 1

73.027

10 20 30 40 50 60
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 24180 2332232 57750 50.050
2 73.027 2327608 18250 49.950

3ga racemic

S-59

min
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Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 3/2

: nsn399rac(for569)

mAU
i 3 PDA Multi 1
200- 7
150- =
100
50
0 T k T
T T T T I T T T I T T T T I T T T I T T T I T T T T
5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak # Ret. Time Area Height Area%
1 9.984 3024378 220004 50.083
2 18.797 3014361 110705 49917

3hb racemic
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Sample Name : nsn400rac(for570)
OD-H, 1.0 mL/min, Hex:IPA = 3/2

mAU
] 2 PDA Multi 1
400 -
300-
200 o
§ S
. =
100-
0_' J k J x J
7 T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
10 15 20 25 30 35 40 45 50
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak # Ret. Time Area Height Area%
1 13.865 9261027 446039 49872
2 40.092 9308628 142390 50.128

3ha racemic
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3ib 13C NMR
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Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 3/2

: nsn413rac(for571)

mAU
4 3 PDA Multi 1
300 pg
200+ 3
100+
| } ! 4
TT
T | T T T I T T T T I T T T T I T T T I T T I T T T T T
10.0 125 15.0 17.5 20.0 225 25.0 275 30.0
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 13.584 6011473 317783 50.214
2 25.503 5960319 162043 49.786

3ib racemic

S-68



E:\personal folder\Nishino\Compounds\nsn412p-1.als

nsn412p

OSLSE

L

kA% 4

SST6°
T6E6°
€Lv6°
0196’
6SL6°
9686"
9466
010’
SYIT
T
80PT
PS8’
9858"
7€98°
0606’
8776’
LLEE
YEVE'
£996°
EVLE
7186’
(144
08vT' L
SE8T'L
€L6T°L
OTIE L

SIET'T — hj
0000'T

0Z06'T

oL

080’1 FEPEE ==

PPM

10

OMe

3Jia 1IH NMR

S-69



D:\Documents and Settings\Kobayashilab\Desktop\nsn412pc-1.als

nsn412pc

7S89'vh ——

0LZT'SS ——

v68L'9L
0000:4L

90TT'LL
E€ES8'6L

TSET'ETT—
TLOLETT—

LYLI6TT————

6THT'STT
Z08T'STT—>—
6686'97T——__

POET'0ET—"

886T°0VT——
91T TV T—

T190°09T——

PPM

|
50

75

[ I [
100

|
125

|
150

l !
175

OMe

NO,

Jia 13C NMR

S-70



mAU

Sample Name : nsn414rac(for572)
OD-H, 1.0 mL/min, Hex:IPA = 3/2

PDA Multi 1

18.934

63.886

10

min

1 PDA Multi 1/220nm 4nm

PDA Ch1 220nm 4nm

Peak# Ret. Time Area Height Area%
1 18.934 6259445 215657 49.941
2 63.886 6274312 59180 50.059

3ia racemic
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Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 3/2

: nsn415rac(for574)

mAU
i © PDA Multi 1
750+ 3
500-
250+
| !
T T
T T T T I T T T T T T I T T T T T T
5 6 8 10
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak # Ret. Time Area Height Area%
1 5.386 6314881 896462 49517
2 7.136 6438185 655779 50.483

3jb racemic
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Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 3/2

: nsn43 1rac(for575)

mAU
- 2 PDA Multi 1
1000—_ <
750-
5 -
500 =
250-
0_' J k & s J
T T T T I T T T I T T T T I T T T T T T T T T
5.0 7.5 10.0 125 20.0
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 7.008 10797847 1033510 49.223
2 14.370 11138806 439921 50.777

3ja racemic
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Sample Name
OD-H, 1.0 mL/min, Hex:IPA = 3/2

: nsn419rac(for576)

mAU
b~ PDA Multi 1
’ o
500 §
250+
i 4
T
T I T T I T T T I T T T T T T
5 6 7 8 10
min
1 PDA Multi 1/220nm 4nm
PDA Ch1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 5.391 4048959 614476 49.760
2 7.000 4088006 460129 50.240

3kb racemic
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Sample Name : nsn420rac(for577)
OD-H, 1.0 mL/min, Hex:IPA = 3/2

mAU
1 Py PDA Multi 1
500 ©
250 -
0 J t J T 13
T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
5.0 7.5 10.0 125 15.0 175 20.0
min

1 PDA Multi 1/220nm 4nm

PDA Ch1 220nm 4nm

Peak # Ret. Time Area Height Area%
1 6.605 4676319 534198 49932
2 12.566 4689130 258808 50.068

3ka racemic
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NO,
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31b 13C NMR
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Sample Name : nsn445rac(for578)
OD-H, 1.0 mL/min, Hex:IPA =99/1

mAU
75 2 PDA Multi 1
50 ~
25
0+ 1 L T
T T T T I T T T T | T T T T I T T T T I T T T | T T T T
10 15 20 25 30 35 40
min

1 PDA Multi 1/220nm 4nm

PDA Ch1 220nm 4nm

Peak# Ret. Time Area Height Area%
1 15.559 1358783 71611 50.041
2 28.722 1356550 37948 49.959

31b racemic

S-86
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mAU

Sample Name
OD-H, 1.0 mL/min, Hex:IPA =99/1

: nsn446rac(for579)

33.185

PDA Multi 1

93.302

1 PDA Multi 1/220nm 4nm

3la racemic

25 50 75
PDA Chi1 220nm 4nm
Peak# Ret. Time Area Height Area%
1 33.185 14860401 323933 49.865
2 93.302 14940705 102968 50.135




HPLC Table 3 entry 1

Shimadzu LCsolution 9 #rLR—

D:¥Nishino¥nsn586.lcd

SrE : System Administrator
YUII4A : nsn586
Y7 ILID : nsn586
SIESE{F :0D-H, 1.0 mL/min, HexIPA = 1/1
AR :1ul
F—RIFLI : nsn586.lcd
AIYETPA IV : product.lem
LR—bT7AIL : Default.lcr
AT E B : 2015/01/26 14:44:28
4T B B : 2015/01/26 18:34:51
HavrISLY
D:¥Nishino¥nsn5886.lcd
mAU
750 § PDA Multi 1
] 5
500+
250+
el
S
1 2
0 N 7 &
T T T T T T v
0 25 5|0 75 100
min

1 PDA Multi 1/220nm 4nm

PDA Chl 220nm 4nm

£=%7-7"Ib D:¥Nishino¥nsn586.lcd

E—2# % EiK & T =13
1 31.409 43637262 733400 95.042 97.189
2 60.023 2276208 21213 4.958 2.811
Total 45913470 754613| - 100.000 100.000

v — 7 : peak PR¥##FF [ retention time

S-90

M fH:area 5 & :height



HPLC Table 3 entry 2

==== Shimadzu LCsolution 3L AR—k ====

D:¥Nishino¥nsn588.lcd

SRE : System Administrator
YUTINE : nsn588
Y7 )ID : nsn588
EEE{E: :0D-H, 1.0 mL/min, Hex:IPA = 3/2
EAR s1ul
F—A2I7A) : nsn588.lcd
AIYRTPAI : productlem
LiR—k774L : Default.lcr
S HE : 2015/01/26 18:36:27
2By : 2015/01/26 20:00:06
HAvEISL
D:¥Nishino¥nsn588.lcd
mAU
) PDA Multi 1
~
| 3
300
200-
100+ -
] 2
0 TAJ/ 7 d
T T T T AN U AL AL L A LA L L | A P
0 10 20 30 40 50 60 70 80
. min

1 PDA Multi 1/220nm 4nm

t'-47—-7"I D:¥Nishino¥nsn588.lcd
PDA Ch1 220nm 4nm

E—=O# a B it 7 for)
1 19.405 1284425 40682 8.166 10.227
2 24.213 14444805 357097 91.834 89.773
Total 16729229 397779 100.000 100.000

v’ — 7 : peak fR¥#FIREfH] retention time [fifH:area

S-91

% & :height



HPLC Table 3 entry 3

==== Shimadzu LCsolution 34TLA—

D:¥Nishino¥nsn580.Icd

S : System Administrator
HUTILE : nsn580
S 7LD : nsn580
BIE S :0D-H, 1.0 mL/min, Hex:IPA = 3/2
EA :1ul
T—=5774)L : nsn580.1cd
AUYRIT7AIL : product.lem
Lik—k274IL : Default.lor
ST BB : 2015/01/19 11:21:48
28 1 2015/01/22 11:45.08
HavrISLY
D:¥Nishino¥nsn580.lcd
mAU ;
1000 & PDA Multi 1
1 ]
750~
] |
500
250-
1 o
0 | 1/\ L \ $
N N . N T s N ’ T T N N Ll T M N N U v T J N I
0 5 10 15 20 30
min
1 PDA Multi 1/220nm 4nm
£'=47~7"Ik D:¥Nishino¥nsn580.lcd
PDA Chi 220nm 4nm
E—5#] Gisre K B ki, ) s
17.172 1414175 52857 2.884 4978
2 27.721 47446140 1003054 97.106 5.022
Total 48860315 1061911 100.000 100.00C
v— 7 : peak PR¥FHF[] :retention time [Aif%:area & & :height

S-92




HPLC Table 3 entry 4

Shimadzu LCsolution 94T FR—F

D:¥Nishino¥nsn583.lcd

ﬁﬁg System Administrator
HoTILE nsn583
H 7LD nsn583
SSESH: :0D-H, 1.0-mL/min, HexIPA = 3/2
EAR :1ul
T—EI7AN : nsn583.lcd
IIVRTFAIV : product.lem
Lif—btT7 A I : Defaultlcr
S BB : 2015/01/19 13:03:16
RITER : 2015/01/22 11:46:30
HBTRTS LS
D:¥Nishino¥nsn583.lcd
mAU
e PDA Multi 1
500~ Q
250+
o~
S
0 ,Al f} i ,
LA T L L 1 I L L
0 ] 10 15 20 25 30 35 40
min

1 PDA Multi 1/220nm 4nm

PDA Ch1 220nm 4nm

£'~95-7"Ik D:¥Nishino¥nsn583.lcd

E=0# B fiat;. &) F A=)
1 12,202 585173 326 3,057 5.926
2 22.170)  18557760] 52808 96.943 94.074
Total 19142633 56134 100.000] 100.000
v — 7 : peak Pr#FIF[E :retention time [ fH:area

S-93

% & :height



HPLC Table 3 entry 5
==== Shimadzu LCsolution 2#LR—k ====

D:¥Nishino¥nsn573.lcd

P exiik:-) : System Administrator
HUTILE : nsn573
H+ LD : nsn573
BIEEME :0D-H, 1.0 mL/min, HexIPA = 9/1
p3 t1ul
F—A2I774IL : nsn573.lcd
AYURT7PAIL : product.lem
LRR—ko74L : Defaultcr
ST BB : 2015/01/24 9:50:56
fRAT AR : 2015/01/24 11:39:40
I TFL>
D:¥Nishino¥nsn573.lcd
mAU
2 PDA Multi 1
;.:..
500
2501
] 5
| g
0 AV .
T ¥
1 A T T T T .2 T
0 25 50 75 100
min

1 PDA Multi 1/220nm 4nm

t'-97-7" b D:¥Nishino¥nsn573.lcd
PDA Ch1 220nm

E—0#| RiEH ik ] -3 [d. ) B&%
5026848 58687 7,050 8,328
2| _76.126| 64304459 646034| 927501 91.672
Total 69331307 704721 100,000 100,000
v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-94



HPLC Table 3 entry 6

==== Shimadzu LCsolution S*#rL1"—

D:¥Nishino¥nsn581.lcd

S E : System Administrator
BTV : nsn581
2T JLID : nsn581
MSEZEE :0D-H, 1.0 mL/min, HexIPA = 3/2
x t1ul
F=RI774IL : nsn581.lcd
IR : product.lcm
LiR—ko741L : Default.ler
S04 B 1 2015/01/19 14:30:32
R4 B By : 2015/01/22 11:47:27
<HavrI5L>
D:¥Nishino¥nsn581.lcd
mAU -
1250 § PDA Multi §
] hus
1000+
750
500
250+
] =
~
F Pl L_}:
T
\ . : . . v . v .
0 25 50 75 100
min

1 PDA Muiti 1/220nm 4nm
£*=57-7"1b D:¥Nishino¥nsn581.Icd

PDA Ch1 220nm 4nm
1RFFEST

E=7# - i B Eiks [ ESH
1 9.7119 62927 4498 0.209 0.357
2 14,351 30083866 1254794 99.791 99.643
Total 30146792 1259292 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-95



HPLC Table 3 entry 7

==== Shimadzu LCsolution 3#TL-7"K—

D:¥Nishino¥nsn582.lcd

ﬁﬁ?‘ : System Administrator
HUoTNE : nsn582
27 )UID : nsn582
BIESE :OD-H, 1.0 mL/min, Hex:IPA = 3/2
& . 1l
F—=a2774 ) : nsn582.lcd
AIYRTFAIL : product.lcm
LiR—r774L : Default.lcr
MMTBEF : 2015/01/20 16:10:30
Lz =1 : 2015/01/22 11:49:20
HaTRTSL>
- D:¥Nishino¥nsn582.lcd
mAU
2 PDA Multi 1
~
400-_ &
300
200-]
100~
8 k
3
(1 — ¥ £ T 0
T T T T T T T T T T T T T T
0 2‘5 50 75 100
min

1 PDA Muilti 1/220nm 4nm

£’ =47-7") D:¥Nishino¥nsn582.icd
PDA Ch1 220nm 4nm )

—5# ; B % Bay
1 21.083 122173 3786 0.482 0.851
2 34.256| 25224779 440914 99518 99.149
Total 25346951 444700 100.000 100.000

v — 7 : peak fR¥#FIF[H retention time [fifH:area

S-96

% & :height



HPLC Table 3 entry 8
==== Shimadzu LCsolution S #TLiR—bk ====

D:¥Nishino¥nsn589.lcd

nEE : System Administrator
HUTNA : nsn589
Ho7ILID 1 nsn589
BIESEME :0D-H, 1.0 mL/min, HexIPA = 1/1
EA :1ul
T=8771)I : nsn589.lcd
AUYRTFAIL : product.lcm
LR—kT7AIL : Default.ler
237 A B 1 2015/01/26 11:57:23
2 =1 : 2015/01/26 18:34:09
<HaTrTIL>
D:¥Nishino¥nsn589.lcd
mAU
250 ] PDA Multi 1
1 S
i 2
200-]
150
100

w
o
|
30.346

min
1 PDA Multi 1/220nm 4nm

E"=47-7"1l D:¥Nishino¥nsn589.lcd -
PDA Chi 22 4nm

E=0# k. I T3 mikE [ HEE |
30.346 383847 2685 4.208 9.8

: 80.422] 31520135 24550¢ 95.794 90.141

Total 32903982 272360 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-97



HPLC Table 3 entry 9
==== Shimadzu LCsolution 3 #fLR—k ====

D:¥Nishino¥nsn560.lcd

ﬁﬁ? . : System Administrator
HoTIVE : nsn560
YLD : nsn560
BIE S :0D-H, 1.0 mL/min, Hex:IPA = 3/2
EAR :1ul
T—2774)v : nsn560.lcd
AIURTPAI : product.lem
LiR—k274 L : Default.ler
SHT BB : 2015/01/14 18:44:11
A2 B B : 2015/01/14 21:21:28
\d= 4 7 o ¥ 92
D:¥Nishino¥nsn560.lcd
mAU
1500+ 2 POA Multi 1
1000+
500
8
1 3
0 . N\ 4 - 13
L e e L | T T 1 T T 1
0 5 10 15 20 25 30
min

1 PDA Multi 1/220nm 4nm

E*=55=7")b D:¥Nishino¥nsn560.lcd
PDA Ch1 220nm 4nm

E—7#| [RiEeEm K B Fiitt- 3 Bk
1 9.685 47583930 144184¢ §7.118 97.538
2 24.186 411862 36373 2.882 2.4861
Total 48995792 147822 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-98



HPLC Table 3 entry 10
==== Shimadzu LCsolution 3 #fL A—

D:¥Nishino¥nsn562.lcd

P i) : System Administrator
HUTIA nsn562
H 7D sn562
BIESE :0D-H, 1.0 mL/mln HexIPA = 1/1
EAR 1l
F=AI7AI : nsn562.lcd
AYYRETFAIL : product.lem
LR—r774IL : Default.ler
oxid=Lii :2015/01/13 11:42:34
ﬁ@#‘rEB# :2015/01/13 16:38:05
OavhTSL>
D:¥Nishino¥nsn562.lcd
mAU
% ‘ PDA Multi 1
1 &
7501 &
500+
250
| L
0 / 2
T T T T v T
0 25 50 75 100
min

1 PDA Multi 1/220nm 4nm

£'=47-7" D:¥Nishino¥nsn562.lcd

PDA Ch1 220nm 4nm
o 5 T

—J# e %  Eah
73864 36011877 835648 97514 58531
2 51.665 £7036 88 2,486 69
Total Tiaes0s| 849598 109,000, 100000
v — 7 : peak FRFFHF[E retention time [fiF%:area

% & :height



HPLC Table 3 entry 11
==== Shimadzu LCsolution 3#TLAR—F ====

D:¥Nishino¥nsn565.1cd

oLk : éystem Administrator
HoTIVE : nsn565
H 7 )VID : nsn565
AIEEY :0D-H, 1.0 mL/min, Hex:IPA = 9/1
EA :tul
F—=A77AI : nsn565.lcd
AIYRITFAI : product.lem
LiR—kI74IL : Default.ler
S EE : 2015/01/23 18:45:04
AT AE : 2015/01/24 11:39:21
i=E ¥
D:¥Nishinc¥nsn565.lcd
mAU
1 [ PDA Multi 1
B @
- 8
750
500-
250
- 2
@
] 8
0 . : L
LA L R S ML B | AL LA ) St LA UL
0 10 20 30 40 50 60 70 80
min

1 PDA Multi 1/220nm 4nm

t' =457 D:¥Nishino¥nsn565.lcd
PDA Chl 220nm 4nm

E=7# He | ms Bk
66.626 | 78170045 928085 95.744 95.747
2 70.863] 3474542 41223 4.256 4.253
Tota 81644587 969308 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-100



HPLC Table 3 entry 12
==== Shimadzu LCsolution 73ATLT"—F ====

D:¥Nishino¥nsn566.lcd

SR : System Administrator
HUTINA : nsn566
47 ILID : nsn566
FIESE :0D-H, 1.0 mL/min, Hex:IPA = 3/2
PPN - stul
T—37714)b : nsnS66.lcd
AIIRT7A I : product.lcm
LiR—k 7741V : Defaultler
Pexit=lii :2016/01/15 13:29:16
#2 4T A B : 2015/01/15 18:27:55
HavhgsShL
D:¥Nishino¥nsn566.lcd
mAU
] g PDA Multi 1
1000+ N
750-
s00-
250-
4 J g
0 A ¥ 1 . g
T T T T T T AR N T ™7 T
0 10 20 30 40 50 60 70
min

1 PDA Multi 1/220nm 4nm
E'=45-7" I D:¥Nishino¥nsn566.lcd

PDA Ch1 220nm 4nm .
E—2# KiFEN ik B [ iK% i i)
1 27.482 55666063 1089375 96.483 98.203
2 56.899 2029285 1993¢ 3.517 1.797
Total, 57695348 110931 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-101



HPLC Table 3 entry 13
==== Shimadzu LCsolution 3# L R—hk ====

D:¥Nishino¥nsn563.1cd

i : System Administrator
HoTILE : nsn563
4427 )LD : nsn563
HE L :0D-H, 1.0 mL/min, HexIPA = 3/2
i :1Tul
T—37F7A)N : nsn563.lcd
AIYRT7A I : preduct.lcm
LiR—k 2741 : Default.lor
ST EEF :2015/01/14 20:04:13
A4 BB : 2015/01/14 21:22:58
HOTMTSL>
D:¥Nishino¥nsn563.lcd
mAU .
] 3 PDA Multi 1
1000—_ §
750
500-
250-
] k g
J ™
0 'J 4 TN
0 3 1 L S e AL
0 10 20 30 40 50 60 70
min

1 PDA Multi 1/220nm 4nm

£’ =47=7"1 D:¥Nishino¥nsn363.lcd
PDA Ch1 220nm 4nm

E=2# ks | B it R
1 22036 39063611 1050953 93,983 95.537
_2 31.606] 2500839 49153 6.017 4.468
Tota 41564451 | 1100106  100.000| 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-102



HPLC Table 3 entry 14
Shimadzu LCsolution S #fLiR—k ====

D:¥Nishino¥nsn564.lcd

ﬁﬁ? : System Administrator
HUTILE : nsn564
Fo7 LD : nsn564
HISELE 4 :OD-H, 1.0 mL/min, Hex:IPA = 1/1
x (Tl
T—R3774) : nsn564.lcd
IR 7A I : product.lem
LiR—kI77AIL : Default.lcr
ST E B : 2015/01/13 16:36:02
A2HT BB : 2015/01/14 8:53:54
HavbTSL>
D:¥Nishino¥nsn564.icd
mAU
] ] PDA Multi 1
1000+ 8
750-
500
250+
™~
( B
©
C ] A 7 4 : o
. S — — : I
0 25 50 75 100
min

1 PDA Multi 1/220nm 4nm

PDA Ch1 220nm 4nm

t'—=55=7")l D:¥Nishino¥nsn564.lcd

E—92# S it R T I
30.392 | 64373906 1091851 94.927 97.879

: 76.222 3439890 23659 5.073 2.121

Total 67813796 1115510 100.000 100.000

v— 7 : peak PRIFHF[] :retention time [Aif%:area 15 & :height

S-103



HPLC Table 3 entry 15

==== Shimadzu LCsolution ﬁ*ﬁl/}‘l'(’— ===

D:¥Nishino¥nsn567.Icd

1 PDA Multi 1/220nm 4nm

t’~%5-7"1l D:¥Nishino¥nsn567.lcd
PDA Ch1 220nm 4nm

E—7# AR B it BER
1 12.097 | 25708740| 1296970 94.571 96.677
2 21.977 475761 44576 5.429 3.32
Total 27184502 1341546 100.000] 100,000

. DiE : System Administrator
Yo% : nsn567
o7 )ID : nsnb67
SAIESME :0D-H, 1.0 mL/min, Hex:IPA = 3/2
FEAR :1ul
T—RIFAI : nsn567.lcd
AYYRTFAIL : product.lem
LIR—kI74I : Defaultlcr
STE B :2015/01/19 12:32:06
TR 1 2015/01/22 11:46:10
<HITNTSL>
D:¥Nishino¥nsn567.lcd
mAU
] 5 PDA Multi 1
1250 S
1000
750
500-]
250 L o
] 5
1 ~
0 — ’ 4 4
) B N T N T T s . 4 T B T Ll T N N 1 " ¥ ’ . T N I
0 5 10 15 20 25
min

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-104



HPLC Table 3 entry 16
==== Shimadzu LCsolution 2 ¥rLAR—

D:¥Nishino¥nsn568.lcd

SHTHE : System Administrator
oI : nsn568
HoFILID : nsn568
REEL :0OD-H, 1.0 mL/min, HexIPA = 3/2
¥ lul
F—=R2I74 )L : nsn568.lcd
AYYET7PAIL : product.lcm
LiR—k274IL : Defaultlor
poxiid=lic] : 2015/01/15 10:58:55
fRAT A : 2015/01/15 18:34:35
=¥
D:¥Nishino¥nsn568.lcd
mAU
2 PDA Muilti 1
500~
250
8
1 -
0 T.J L L TI:L
AL AL L | L 1 LA NN JEL AL L Y NN L AL LA S AL LA
0 10 20 30 40 50 60 70 80
min

1 PDA Muilti 1/220nm 4nm

E'=97=7"I D:¥Nishino¥nsn568.lcd
PDA Ch1 220nm 4nm

E—Dz=] RHEHE | @ = [} B
i 24.143] 27240837 65229 95.734 98.488

2 71.480] 1213859 1001 4.266 1.512

Tota 28454696 662314 100.000] __100.000

v — 7 : peak fR¥#FIF#[H retention time [fifH:area

S-105

% & :height



Shimadzu LCsolution S #TL7R—

HPLC Table 3 entry 17

D:¥Nishino¥nsn569.lcd

DA . System Administrator
SUTNA nsn569
HoFILID nsn569
RIEEH :OD-H, 1.0 mL/min, Hex:IPA = 3/2
EAR s tul
F=HI774IL : nsn568.lcd
AIURI7AIL : product.lem
LiR—k274IL : Defaultler
S BB : 2015/01/15 15:09:14
RiTA : 2015/01/15 18:31:50
HavhgShL>
D:¥Nishino¥nsn569.lcd
mAU
1250 5 PDA Multi 1
4 <
Jd o
1000
750-]
500-}
250
] 3
c- rl k ¥ 1 !
) T r r ' - 1 © * - 17 L | T
0 5 10 15 20 25
min

i PDA Multi 1/220nm 4nm

PDA Cht 220nm 4nm

£'=95—=7"1L D:¥Nishino¥nsn569.lcd

E—2# B i o
9614] 16246798 1200320 96.815 98.240

2 17.778 534475 21506 3.185 1.760

Total 16781272] _ 1221826 __100.000] _ 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-106



HPLC Table 3 entry 18
==== Shimadzu LCsolution SHTLHR—k ====

D:¥Nishino¥nsn570.icd

ﬁ*ﬁ? : System Administrator
HUTIA : nsn570
HFIVID : nsn570
HAIE LM :OD-H, 1.0 mL/min, HexIPA = 3/2
h: :1ul
T—HIFAI : nsn570.Icd
AIYRT7A IV : product.lem
LiR—=ko74L : Defaultlcr
SR 1 2015/01/15 17:15:50
RITRE 1 2015/01/15 18:32:38
HavrIShL>
D:¥Nishino¥nsn570.lcd
mAU
g PDA Multi 1
<
750-
500-
250
] k g
0 . 4 . 1
L L L [N AL L N Y [ L R A S |
0 5 10 15 20 25 30 35 40
min

1 PDA Multi 1/220nm 4nm

t*~47-7"1b D:¥Nishino¥nsn570.lcd
PDA Ch1 220nm 4nm

E=0#] EHER miK e it R - ¥
14.032| 19817489 919554 97.250 99.005
2 39.380 560436 9240 2.750 0.995
Total 20377925 928793 100.000] " 100.000

v— 7 : peak PRIFHEM] :retention time [Aif%:area 15 & :height

S-107



HPLC Table 3 entry 19

==== Shimadzu LCsolution 3#TLAR—k ====

D:¥Nishinc¥nsn571.lcd

ST : System Administrator
HoTILA 1 nsn571
H#7ILID 1 nsn571
BESE :0D-H, 1.0 mL/min, Hex:IPA = 3/2
EA :1ul
T—2I274L : nsn571.lcd
AIYRTPAIL : product.lem
LR—kT7AIL : Default.lcr
47 B FF : 2015/01/16 10:55:20
24T B B : 2015/01/19 9:27:35
HOaTRTFL>
D:¥Nishino¥nsn571.lcd
mAU
1250 g PDA Multi 1
] o
1000-;
750
500
250~
] 2
. X k g
0| . 1 . ¥
L L e S B B S L S T T T T T Tt
0 5 10 15 20 - 25 30 35 40
min
1 PDA Multi 1/220nm 4nm
t'=45=7" D:¥Nishino¥nsn571.icd
PDA Ch1 220nm 4nm
E—=27 {RisEH e TR B
3.329 23336208 1197206 96.579 98.122
2 25.040 826508 22916 3.421 1.878
Total 24162717 1220123 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-108



HPLC Table 3 entry 20

D:¥Nishino¥nsn572.1cd

Shimadzu LCsolution 94t A—

bR : System Administrator
HUTIA nsn572
H 7LD nsn572
BIERE :OD-H, 1.0 mL/min, Hex:IPA = 3/2
AR ) s 1ul
T—2TF7AIL :nsn572.lcd
AVYET7A I : product.lem
LR—kI74/I : Default.lor
SR :2015/01/16 12:58:37
AeHTEHE :2015/01/19 9:28:12
<HRTrISLO
D:¥Nishino¥nsn572.lcd
mAU
@ PDA Multi 1
1250 =1
10007
750~
500-
250~ .
] L g
0: —
S S L R N T U ™
0 10 20 30 40 50 60 70 80 80
min
1 PDA Muiti 1/220nm 4nm
E'=45=7" D:¥Nishino¥nsn572.lcd
PDA Ch1 220nm 4nm
E—b# Ha L B X
19.173| 39354747 1294702 96.812 98.947
2 60.999 1295811 13780 3188 1.053
Total 40650558 1308482 100.000 100.000
v —7 : peak PRFEFIF[H :retention time [Ef&:area 5 X :height

S-109



==== Shimadzu LCsolution 3#TLR—

HPLC Table 3 entry 21

D:¥Nishino¥nsn574.lcd

S System Administrator
HJUIng nsn574
Ho 7D nsn574
AIEEE :0D-H, 1.0 mL/min, Hex:IPA = 3/2
; :1ull
%"—‘977'{» :nsn574.lcd
IIYRTFAIL : product.lem
LR—,Z7A L : Default.lor
i BB :2015/01/16 14:50:20
ARHT EH B :2015/01/19 9:29:25
HavTrISL
D:¥Nishino¥nsn574.lcd
mAU
] 8 PDA Multi 1
1000 @
750-
500-
250
k 5
0 ) J 4 T/\h I
L e R L E L R | I
0.0 25 50 75 10.0 125
min
1 PDA Muki 1/220nm 4nm
E'~47=7"I D:¥Nishino¥nsn574.lcd
PDA Ch1 220nm 4nm
E=%# Bi5EmN ik | e ot} ¢
1 5.397 7976508 1070782 95.055 96.162
2 7171 14959 42734 4.945 3.838
Total 8391468 1113516 100.000 100.000
v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-110



HPLC Table 3 entry 22

==== Shimadzu LCsolution ¥ TLR—

D:¥Nishino¥nsn575.lcd

STE : System Administrator
BTG 1 nsn575
H7ILID : nsn575
RIE % :0D-H, 1.0 mL/min, Hex:IPA = 3/2
EAR :1ul
T—AIFAN :nsnb575.dcd
AIYRTFAIL : product.lem
LIR—kJ7AIL : Default.lor
S BB : 2015/01/15 18:23:50
RiraR :2015/01/15 18:49:47
OavrITSL>
D:¥Nishino¥nsn575.lcd
mAU
1 z PDA Multi 1
1500- 2
1000
500-
2
™«
=
0 ﬁ‘l LL x 3
T e .
0 5 10 15 20
min
1 PDA Multi 1/220nm 4nm
£'=97=7"1 D:¥Nishino¥nsn575.lcd
PDA Ch1 220nm 4nm
E—=7#] REFEE | miK B % [ So% |
1 7.091 18118541 1564103 95.443 97.783
2 14.379 865087 35471 4.557 2217
Total 18983627 1599573 100.000 100.000

v — 7 : peak fR¥#FIF#[H retention time [fifH:area

S-111

% & :height



HPLC Table 3 entry 23

==== Shimadzu LCsolution S#fLR—k ====

D:¥Nishino¥nsn576.lcd

ﬁ*ﬁ;’ : System Administrator
HUTIVE 1 nsn576
H2 7 )LD : nsn576
B S :0D-H, 1.0 mL/min, Hex:IPA = 3/2
EAR :1ul
F—=R27F74 I : nsn576.lcd
AYYRT7AI : product.lem
LIR—k274IL : Defauit.ler
ST BB : 2015/01/16 15:54:31
RiTEE :2015/01/19 9:30:19
<HaThISL>
D:¥Nishino¥nsn576.lcd
mAU .
'250_‘ § PDA Muiti 1
: w
1000~ k
750
500-
250
3 [=]
] 3
0 1 -« L 7/\ ¥
T L L L L D e AL B T
0.0 25 5.0 7.5 10.0 125 15.0 175
min

1 PDA Multi 1/220nm 4nm
t"—47—7"} D:¥Nishino¥nsn576.icd

PDA Ch1 220nm 4nm
PREEN

E—=2i B TRt | EES
5380] _8315193| 1262757 94.919 95.92
2 6.990 445133 5367 5.081 4.077
Total 8760326 1316428 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height

S-112



HPLC Table 3 entry 24

==== Shimadzu LCsolution 7L H~R—

D:¥Nishino¥nsn577.lcd

SHTE : System Administrator
HUTNE :nsn577
7LD 1 nsn577
RIEE{E :0D-H, 1.0 mL/min, Hex:IPA = 3/2
b: clul
F—R2I74) : nsn577.lcd
AIYRTFAIL : product.lem
Lik—k274 L : Default.ler
STEE : 2015/01/16 17:46:45
RiraR : 2015/01/19 9:31:02
HavThTSLY
D:¥Nishino¥nsn577.lcd
mAU
] @ PDA Multi 1
1500 @
1000+
500+
a
0 1 k- T =
T T T T y 1
00 25 5.0 15 100 125 150 175 200
min
1 PDA Multi 1/220nm 4nm
t*=95-7"Il D:¥Nishino¥nsn577.cd
PDA Ch1 220am 4nm
E—s# it e it %
6.619 15141597 1550805 95.617 97.579
; 12.531 694025 8476 4,383 2.421
Total 15835622 1589281 100.000 100.000
v — 7 : peak fR¥FFE[] retention time [HiFH:area & X :height

S-113



HPLC Table 3 entry 25

==== Shimadzu LCsolution FHiLR—F ====

D:¥Nishino¥nsn578.icd

ﬁﬁg : System Administrator
HoT LA :nsn578
H2 7LD " :nsn578
BIEEH :0D-H, 1.0 mL/min, HexIPA = 88/1
EAR :1ul
FT—=RT7AI :nsn578.lcd
AVYRDTFAIL : product.lcm
LiR—ho74IL : Default.lcr
>4 A 1 2015/01/22 13:33:18
fig#T E BY : 2015/01/22 17:32:45
<HZaTRISL>
D:¥Nishino¥nsn578.lcd
mAU
PDA Muiti 1
300 g. u
200+
|
100-|
? §
0 Il _71 : 1r/\1
B N ! U ' N U ' N N T ' ' )
0 10 20 30 . 40
min

1 PDA Multi 1/220nm 4nm
E'=97-7"Il D:¥Nishino¥nsn578.lcd
PDA Cht 220nm 4nm

CE/E A M S S

5.250 5819057 299671 91.783 5.264
2 27.940 520963 14897 8.217 4.736
Totall 6340020 314568 100.000 100.000

v— 7 : peak PRIFHF[] :retention time [Af%:area & & :height

S-114



HPLC Table 3 entry 26

==== Shimadzu LCsolution ﬁﬁlxﬂ—F

D:¥Nishino¥nsn579.1cd

ﬁ‘ﬁg : System Administrator
oI 1 nsn579
Ho7)UID 1 nsn579
SAIESE :0D-H, 1.0 mL/min, Hex:IPA = 99/1
p :Tul
F—RI7AI 1 nsn579.cd
AYYRTPAIV : product.lcm
LiR—ko74IL : Default.lcr
5347 BB :2015/01/22 16:09:20
K247 B B : 2015/01/22 18:53:40
ORI L>
D:¥Nishino¥nsn579.lcd
mAU
] 3 PDA Multi 1
] ]
200—
100
] @
] g
0 TL&_/\ P
T T T T T T T T T T T T T
0 25 50 75
min

1 PDA Multi 1/220nm 4nm

£'=47~7" D:¥Nishino¥nsn579.lcd
PDA Ch1 220nm 4nm

E=0#| REEM K B B | &Sk
1 32.824| 11742360 26459 92,835 97.183
2 90.878 9062¢ 761 7.165 2817
Total 1264862 272262 100.000 100,000

v — 7 : peak fR¥#FIF#[H retention time [fifH:area

S-115

% & :height



HPLC Table 9 entry 1

==== Shimadzu LCsolution 3#TL1R—

D:¥Nishino¥nsn620.lc

S : System Administrator .
HUTIE : nsn620
S 7D : nsn620
RISEZE :0D-H,1.0 mL/min, HexIPA =1 /1
P t1ul
F—=aT7/()L : nsn620.lcd
AIYRTFAIL : product.lem
LR—rT77 1L : Default.ler
4T BB : 2015/02/23 15:41:04
R4 B By : 2018/07/07 17:41:45
HavhTSL>
D:¥Nishino¥nsn620.lcd
mAU
& PDA Multi 1
=
i S
400-]
300+
200
100+
] 2
:
0 A . % — 4
N A S B S S S SN R N L T T T
0 10 20 30 40 50 60 70
min

1 PDA Multi 1/220nm 4nm

£ =95-7") D:¥Nishino¥nsn620.lcd
PDA Ch1 220nm 4nm

E—7#] BEHE [ @K B it 6 =%
i 32,722 27731506] 466585 95 874 97.74
2 62.089] 1193513 10826 412 2.25
Total 38925018] 479411 100.000] _ 100.000
v — 7 : peak FRFFHF[E retention time [fiF%:area

S-116

% & :height



HPLC Table 9 entry 2

==== Shimadzu LCsolution 34 LHR—p ====

D:¥Nishino¥nsn679.lcd

SE : System Administrator
HoJIA :nsn679
H 7LD : nsn679
MESM :OD-H, 1.0mL/min, Hex:IPA =3/2
AR t1ul
T—2274) : nsnB79.lcd
AYYET7A IV : product.lem
UiR~kD7A/IL : Default.ler
SiTaEE :2015/05/19 10:21:34
Rifae :2015/05/20 8:13:31
<HavrIShL>
D:¥Nishino¥nsn679.lcd
mAU
PDA Multi 1

7504

500

2501

0 ] A '
T T N v T T T T T
0 10 30 40 50
min

1 PDA Muiti 1/220nm 4nm

t"=47-7"I D:¥Nishino¥nsn679.lcd
PDA Ch1 220nm 4nm

E—=7# Bs [ ik BEE
1 8,588 | 2787721 93608 8.13] 9.908

2 22.552| 31472314 851146 91.863 90.092

Total _ 34260035 944753 100.000 100,000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 3
==== Shimadzu LCsolution oL R—

D:¥Nishino¥nsn681.icd

SHrE : System Administrator
HUTNE nsn68
$ 7LD
BB %4 0D-H, 10mL/mm. He)rlPA =3/2
EAR s 1ul
F—=ART74L) : nsn681.lcd
AIYRTrA IV : product.lem
l/'!""l*?’;"‘f |7 : Default.lcr
33 BB 1 2015/05/19 14:33:50
b id=l:c] : 2015/05/20 8:16:57
HOTNT LD
D:¥Nishino¥nsn681.lcd
mAU ; -
1000~ g PDA Multi 1
] S
750-
500'_
250
: g \
0___..1_.& T/\LA TJ 4
S — . D
0 10 20 30 40 50 70
min
1 PDA Multi 1/220nm 4nm

PDA Ch1 220nm 4nm

£ —45=7"Il D:¥Nishino¥nsn681.lcd

E—=7# H Be G S
1 7.036 1228835 46053 - 2.67 4.373
2 27.001 44652613 1007096 97.32 95.627
Totall 45881448 1053150 100.000 100.000

v — 7 : peak fR¥#FIF#[H retention time [fifH:area
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HPLC Table 9 entry 4

==== Shimadzu LCsolution S #fL7R—

D:¥Nishino¥nsn680.lcd

PAN

n : System Administrator
HUTILE : nsn680
427 jUID : nsn680
BIESG :0D-H, 1.0mL/min, Hex:IPA =3/2
E :1ul
F—R774I)L : nsn680.Icd
AIYRITFAIV : product.lem
LiR—r774IL : Default.ler
i B i :2015/05/19 11:15:11
4T B 8% : 2015/05/20 8:24:34
HavhI3L>
D:¥Nishino¥nsn680.icd
mAU
E PDA Multi 1
b
500
250+
PN
0~ 1’“ : L 3
0 25 50 75
min
1 PDA Multi 1/220nm 4nm
t"=57—7" )b D:¥Nishino¥nsn680.lcd
PDA Ch1 220nm 4nm
E—2i it e Wit 8 ek
1 12.737 659991 36272 2.855 5.709
2 23.473 22460303 599043 97.145 94.291
Tota 23120294 635314 100.0C0 100.000 |
B — 7 : peak Pr#&FFFf retention time [Ef&:area & X :height
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HPLC Table 9 entry 5

==== Shimadzu LCsolution 3#TLR—k ====

D:¥Nishino¥nsn682.lcd

SETE : System Administrator
HUTIA nsn682
H 7D sn682
RE&EH 0D-H, IDmL/mln HexIPA =3/2
EAR :1ul
F—=HR2I774() : nsn682.lcd
AVYRT7ALIL : product.lem
wﬁ—wﬂw : Defaultler
A : 2015/05/19 15:54:10
mﬁ El ¥  12015/05/20 8:18:18
HavhgSL>
D:¥Nishino¥nsn682.lcd
mAU
1 2 PDA Multi 1
1000+ &
7501
500~
250 s
c- . 1'/31‘ \&
o 10 " s a0 s0 60
min

1 PDA Multi 1/220nm 4nm
£'=45=7"Ib D:¥Nishino¥nsn682.lcd

PHDA Ch1 220nm 4nm

E ks e
1 9 195 3054088 00621 7.300 8.33

2 20.858| 38784218 1106633 92.700 91.6
Tota 41838306 1207254 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 6

==== Shimadzu LCsolution ¥ L R—F ====

D:¥Nishinc¥nsn703.lcd

ﬁ?ﬁ’;‘ : : System Administrator
WUTINA 1 nsn703
H 7D : nsn703
REEH OD-H, 1.0mL/min, Hex:IPA =3/2
EAR tlul
7—9?74’”/ :nsn703.lcd
AYYRDPA I : product.lcm
LR—r774L : Defaultlcr
ST HBF : 2015/05/23 13:32:30
b zid=ls : 2018/07/07 17:47:47
OIS LY
D:¥Nishino¥nsn703.lcd
mAU
=4 PDA Multi 1
@
-
500
250
8
=
0~ S
N L L L I |
0 10 20 30 40 50 60 70
min

1 PDA Multi 1/220nm 4nm

E'=5F=7")k D:¥Nishino¥nsn703.lcd
PDA Ch1 220nm 4nm

E—2#] FHhM T K FF it i &S5
0.600 92466 6330 0.520 0.911
2 15918 1768329 68848 99.480 99.089
Total 1771515 69481 100,000 100.000

v— 7 : peak PRIFHF[] :retention time [Aif%:area 15 X :height
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HPLC Table 9 entry 7

D:¥Nishino¥nsn711.lcd

Shimadzu LCsolution ST AR—k ====

ﬁ*ﬁ’? : System Administrator
FOTIR tnsn?1l
27 JUID :nsn711
HIEE{E :0D-H, 1.0mL/min, Hex:IPA =3/2
EAR :1ul
F—RI7A)L :nsn711.led
AR TPAIL : product.lem
Lik—kT7AIL : Default.lcr
24T BB : 2015/05/23 14:52:36
AEAT B : 2015/05/27 8:34:56
AT ZL>
D:¥Nishino¥nsn711.led
mAU
1 S PDA Multi 1
300+ &
i -
200+
100+
o R L
L L A S AL L L A S SRR S S S
0 10 20 30 40 50 60 70 80
min

1 PDA Multi 1/220nm 4nm

PDA Chi 220nm 4nm’

£'=95-7"I D:¥Nishino¥nsn711.lcd

E—7#* - T ) Fors)
22.471 16037 3471 0.623 1087
2 36.407| 18985218 314448 99.377 98.908
Total 10104255 317920] 100.000] ___100.000
v — 7 : peak FRFFHF[E retention time [fiF%:area
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HPLC Table 9 entry 8

==== Shimadzu LCsolution 3 ftLR—k ====

D:¥Nishino¥nsn647.lcd

ﬁﬁ? : System Administrator
v VE A : nsn647
7LD : nsn647 ' \
AT :0D-H, 1.0 mL/min, HexIPA = 1/1
EAR t1ul
F=R3I774) : nsn647.lcd
AYYETFAIL : product.lom
LR—kT774)IL : Default.lcr
SHT A B : 2015/04/01 15:28:32
2T a R : 2015/04/01 19:35:12
HOaThTILD
D:¥Nishino¥nsn647.lcd
mAU
aoo—f B PDA Multi 1
: 3
200-
100~
] . /
S
R L
0_._,UAL~M 1‘/\6 x 4
0 10 20 © % 40 50 60
min
1 PDA Multi 1/220nm 4nm
E*=95-7"1L D:¥Nishino¥nsn647.lcd
PDA Ch1 220nm 4nm
—0#| EEEN e it 5 i
25,020 1189884 28629 4.084 8.815
2 47.938 | 27946386 29614¢ 95.91 91,185
Tota 29136270 32477 100.000 100.000
v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 9
==== Shimadzu LCsolution 9 §TLR—p ====

D:¥Nishino¥nsn646.lcd

ﬁﬁ? : System Administrator
YT : nsn646
Ho 7LD : nsn646
BB S :0D-H, 1.0mL/min, HexIPA =3/2
; :1ub
:7:—977'{}1« : nsn646.lcd
AIYRTFAIL : product.cm
LiR—bI74M L : Defaultlcr
SITEE : 2015/04/07 14:24:40 .
247 Ay : 2015/04/07 19:22:09
TN 5L
D:¥Nishino¥nsn646.lcd
mAU
7 E PDA Multi 1
1000 ~
750-
500-
250+
3
] 8
0 - bl
——— T T T
0 10 20 30 40 50 60
) min

1 PDA Multi 1/220nm 4nm

£"=95=7")b D:¥Nishino¥nsn646.lcd
PDA Chl 220nm 4nm

—H#] (R e | RS sk
1 17.279 28757584 1061989 97.242 97.641
2 20.937 815648 25659 2.758 2.359
Total 29573213 1087647 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 10

D:¥Nishino¥nsn653.!cd

Shimadzu LCsolution 3 #rLAR—bk ====

S-125

oif : System Administrator
YT : nsn653
H 7LD 1 nsn653
BIEEE :OD-H, 1.0 mL/min, Hex:IPA = 1/1
7 :Tul
T—EI74)I : nsn653.lcd
AIYRTPALIL : product.lem
. Uil—=b274 0L : Default.lcr
ST R : 2015/04/01 18:37:57
24T B : 2015/04/01 19:35:28
HaTrT 5L
D:¥Nishino¥nsn653.lcd
mAU
1250 g PDA Multi 1
] S ’
1000+
750
500-
250
1 2
o
. L :
0] i o
0 2|5 5‘0 75 100
min
1 PDA Multi 1/220nm 4nm
E'=97-7") D:¥Nishino¥nsn653.lcd
PDA Ch1 220nm 4nm
E—2# il S % Bk
1 21,510 46372457 1204734 97.489 98.733
2 43.619 11944 5465 2.511 267
Total| 47566905 1220198 100.000 100.000
v— 7 : peak PRIFHF[] :retention time [Aif%:area & X :height



HPLC Table 9 entry 11
==== Shimadzu LCsolution 3 #LR—pF ====

D:¥Nishino¥nsn664.lcd

SETE : System Administrator
H$TINE : nsn664
37 )LID : nsn664
BIEE{E :0D-H, 1.0mL/min, Hex:IIPA =3/2
J}kl :1ul
F—=R3774 Il : nsn664.lcd
AYYRTFAIV : product.lcm
LiR—tD7A L : Default.lcr
5347 B B : 2015/05/18 15:40:00
#R4T B By : 2015/05/20 8:11:37
IavrTShL>
D:¥Nishino¥nsn664.lcd
mAU
E PDA Multi 1
750~
500-
250-
w
2
& ) %ak
T T
' ' ER T T T i T T T T I
0 25 50 75
. min
1 PDA Multi 1/220nm 4nm
t*—=45-7")l D:¥Nishino¥nsn664.lcd
PDA Ch1 220nm 4nm
E=r#| REER ik B it 83 e
1 29.110|  4484256¢ 851629 96.597 98.221
2 59.435 579681 15422 3.403 1.779
Total 4642224¢ 86705 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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mﬁg
YoTILE
#27 )LD

2

HPLC Table 9 entry 12
Shimadzu LCsolution 34T AR—

D:¥Nishino¥nsn649.lcd
: System Administrator
: nsn649
: nsn649
ﬁﬁ;# :0D-H, 0.7mL/min, Hex:IPA =3/2

tlul
: nsn649.lcd

T=HI7A)N
AYYRT7AIL : product.lem
LR—k274IL : Defauit.lcr
S EB 1 2015/04/07 12:32:48
PR EL RS : 2015/04/07 19:22:00
i= 4 ¥
D:¥Nishino¥nsn649.lcd
mAU
] 7 PDA Multi 1
1250 8
; g
1000+
750
500
1
250
| L
c . . 3 T/\ 4
T Y U T T T
0 10 30 40 50 60
min
1 PDA Multi 1/220nm 4nm
t'=45-7"Ik D:¥Nishino¥nsn649.lcd
PDA Ch1 220nm 4nm
E—=9# ik B Pt
1 28.725, 53931359 1276409 94.187 95.559
2 40.444 3328610 59315 5.813 4.441
Total 57259969 1335724 100.000 100.000
v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 13

==== Shimadzu LCsolution S# L Rh—k ====

D:¥Nishino¥nsn855.lcd

SEE : System Administrator
HUTIB : nsnB55
$L 7LD : nsnB55
BISEE {4 :OD-H, 1.0 mL/min, Hex:IPA = 1/1
; 1ul
F=RT74I : nsn655.led
AIURTFAIL : product.lem
LiR—kD74IL : Default.lcr
S4B B : 2015/04/01 18:18:46
RiTEE : 2015/04/01 19:35:37
HOvrTSL>
D:¥Nishino¥nsn655.lcd
mAU
10007 g PDA Multi 1
1 <
g
750+
500
250~
- 8
4 1 :
0 - ¥ bl . 4
T T LUt it At et B e I S S R S N B AR N
0 10 20 30 40 50 60

min
1 PDA Multi 1/220nm 4nm
t*—~45-7" 1 D:¥Nishino¥nsn655.lcd

PDA Ch1 220nm
VEARESET i K e ) Bak
1 2545745787805 966286 ~  95.131 97.862
2 80.120 343679 21114 4.869 2.138
Total 48131484 987399 100.000] 100,000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 14

==== Shimadzu LCsolution 73 §TLR—k ====

D:¥Nishino¥nsn648.lcd

NETE : System Administrator
HUTILE : nsn648
H 7LD : nsn648
HZESEH .OD-H, 1.0mL/min, Hex:IPA =3/2
EA t1ul
F=BR274I : nsn648.lcd
AYYRI7AIL : product.lem
LiR—r274L : Default.lcr
43T BB : 2015/04/07 15:29:21
gk B Y : 2015/04/07 19:22:26
HavhTSL>
D:¥Nishino¥nsn648.lcd
mAU
] PDA Multi 1
1 i
1000 =
750
500
250-
] 8
] §
o [ . 1 T/\l
N T T Y T T T T T T T T T T T T T T Y T
0 10 20 30 40 50
min

1 PDA Multi 1/220nm 4nm

E"=%5—7" I D:¥Nishino¥nsn648.icd
PDA Ch1 220nm 4nm

E—=7#] {FFEEMH Lk B % %3
035| 21137616] 1101097 94.881 96.949
2 22.165| 1140398 34648 5119 3,051
Total 22278014] 1135744 100.000 100,000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 15

==== Shimadzu LCsolution 9"#rL7Rh—k ====

D:¥Nishino¥nsn656.lcd

SATE : System Administrator
Ho7NE nsn656
Y7 )UID sn656
%i%f* :0D-H, 1 OmL/mm. Hex:IPA =3/2
:1ul
'7‘—9774» : nsn656.lcd
AIURTFA IV : product.lem
LiR—=rD74IL : Default.lcr
S47 B BF : 2015/04/07 16:23:20
R T B B : 2015/04/07 19:22:39
OIS L
D:¥Nishino¥nsn656.lcd
mAU
1250 g PDA Muiti 1
] g
1000
750
500-} )
250
3 w
] 5
c- 1 4 ?A&
T L U S A
0 10 20 30 40 50 60 70
’ min

1 PDA Multi 1/220nm 4nm
E'~57-7")b D:¥Nishino¥nsn656.icd

PDA Ch1 220nm dnm
R B ]

—7%| BH mik B ik o ESH
20.485] 45629705 1261814 95.668 98.289
: 57.935] 2066430 21790 4.332 1711
Total 47696135 1273604 100.000] 100,000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 16

==== Shimadzu LCsolution S3*fTL7HR—

D:¥Nishino¥nsn702.lcd

fvﬁﬁ‘g : System Administrator
HoTIE nsn702
H 7LD nsn702
BIEE&E :0D-H, 1.0mL/min, Hex:IPA =3/2
EAR s1ul
T—R27 4N : nsn702.lcd
A)yRI7AM I : product.lem
LR—kTP4IL : Defauit.lcr
S B 1 2015/05/22 17:29:52
RITBE : 2015/05/27 8:31:12
a4
D:¥Nishino¥nsn702.lcd
mAU
1500- g PDA Multi 1
] 2
1000
500-]
8
4 o
G AR 1 b TAt
' 4 T T T T
0 25 50 75 100
min
1 PDA Multi 1/220nm 4nm
t'=55-7"Ib D:¥Nishino¥nsn702.lcd
PQA Chil 220nm 4nm
E—2#| RIZHEE e %
14.708| 36534446 1484737 97,043 98.809
2 42.727 1113117 16371 2.957 1.091
Total 37647563 1501108 100,000 100.000
B — 7 : peak Pr#&FFFf retention time [Ef&:area & X :height
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HPLC Table 9 entry 17
==== Shimadzu LCsolution S#LR—b ====

D:¥Nishino¥nsn698.lcd

SHE : System Administrator
HUTINE : nsn698
H#7 )LD : nsn698
WESE :0D-H, 1.0mL/min, HexIPA =3/2
EAR :1ul
T—RI74IN : nsn698.Icd
AYURT7ZAIL : product.lem
LiR—ko7AIL : Default.lcr
bexit=Lii : 2015/05/20 17:27:50
RITE :2015/05/21 15:15:34
HavThTSL>
D:¥Nishino¥nsn698.lcd
mAU
] 3 PDA Multi 1
=
1000~
500+
R
w
Ls 3
Y ki
— — —————————
0 25 50 75
min

1 PDA Multi 1/220nm 4nm
E"=45=7"Il D:¥Nishino¥nsn698.lcd

PDA Ch1 220nm 4nm__
E=7#] fRiEs

B TR Bs%
18344 40796856| 1395739 96.770 98.95
2 59.573] 1361528 14702 3.230 1.04
Total 42158384 1410441 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 18

==== Shimadzu LCsolution 7} #HTLR—h ===

D:¥Nishino¥nsn728.lcd

éﬂﬁ’ﬁ : System Administrator
HUoIINE 1 nsn726
27D : nsn726
IS :OD-H, 1.0mL/min, HexIPA =3/2
EAR s1ul
F—2774) : nsn726.icd
AVYRTPA IV : product.lem
LiR—k274IL : Default.ler
1 565 : 2015/06/13 16:28:39
24T BBy : 2015/06/16 18:31:14
BRI SL> )
D:¥Nishino¥nsn726.lcd
mAU .
2 PDA Multi 1
1500- ©
1000+
500
| 8
] =
o g, t 4 . -
0 - ' é - ' 1I0 - 1I5 Zb
min
1 PDA Multi 1/220nm 4nm
t’=95-7") D:¥Nishino¥nsn726.lcd
PDA Ch1 220nm 4nm
E—9# mik [ &\ EkE ek
1 6.753 1796357 1646794 95.654 97.67
2 13.158 816074 39200 4.345 ' 2325
Total 18779645 1685994 100.000 100.000
v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 19
==== Shimadzu LCsolution *#fLR—k ====

D:¥Nishino¥nsn751.lcd

ﬁﬁ;‘ : System Administrator
HUTVA 1 nsn751
47 )LD : nsn751
gm# :0D-H, 1.0mL/min, Hex:IPA =3/2
P2 :1ul
FT—=3I7AI : nsn751.lcd
AYYETTAIL : product.lem
LiR—h774L : Default.lcr
pexid=Led : 2015/07/09 16:27:45
fz4T BB : 2015/07/09 17:43:23
HavrISL>
D:¥Nishino¥nsn751.lcd
mAU
o PDA Multi 1
2
1500
1000~
]
500
7 o~
- -3
. =
0 L TAJ
i -1 T 1 1 L S | R I
0 10 20 30 40 50 60 70
min

1 PDA Multi 1/220nm 4nm

PDA Ch1 220nm 4nm

£'=97-7"1b D:¥Nishino¥nsn751.cd

E=23# BE bt &%
7.025  18135858] 1667997 95.244 97.464
: 14.042 905519 43406 4.756 2.536
Total 19041376 1711403 100000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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HPLC Table 9 entry 20
==== Shimadzu LCsolution 34TL-R—k ====

D:¥Nishino¥nsn731.led

SHE : System Administrator
BB : nsn731
H 7D :nsn731
BIEE{ :0D-H, 1.0mL/min, Hex:IPA =99/1
; :1ul
F—=2T74 IV : nsn731.lcd
AUYYRTPAIL : product.lcm
Lik—k 274 : Default.ler
SH7 BB : 2015/06/15 11:07:00
247 B B¥ : 2015/06/16 18:32:27
<HavrISL>
D:¥Nishino¥nsn731.lcd
mAU ]
1 g PDA Multi 1
] d
150~
100-
50-
g
| -
0 i A
0 25 50 75

min
1 PDA Multi 1/220nm 4nm
t*=95=7"1b D:¥Nishino¥nsn731.lcd

PDA Ch1 220nm 4nm
E—5#_ [EEEh B EIRE TS
1 32.635| 7489747 178132 92.728 96.81
2 81.361 587349 585 7272 3.184
Tota 8077096 183980 100.000 100.000

v'— 7 : peak PRIFHF[] :retention time [Aif%:area & & :height
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