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1.General and Materials

General: All reactions were carried out under an atmosphere of nitrogen using the standard
Schlenk techniques, unless otherwise noted. 'H NMR, '3C NMR and 'F NMR spectra were
recorded at room temperature in CDCl3 on 400 MHz instrument with tetramethylsilane (TMS) as
internal standard. Flash column chromatography was performed on silica gel (200-300 mesh). All
reactions were monitored by TLC analysis. The optical rotations were measured by polarimeter.
Enantiomeric excess was determined by HPLC analysis using chiral column described below in
detail.

Materials: Commercially available solvents and reagents were used as received. 2-Methyl-
quinoline could be suitable after adsorption purification through a silica gel column doped with
1% copper chloride. The ligand (R)-TfOPhos was synthesized according to the known procedure.[!]

2.Iridium-Catalyzed Asymmetric Hydrogenation

@(j [I(COD)CI],/(R)-TfOPhos, I, @Ej\ 0 O PPh,
N “Me  Ha (1000 psi), THF, 50 °C, 30 h N™ "Me | TfO O PPh,

S/C = 80000/1 H
1a 2a

(R)-TfOPhos

2.1 Iridium-catalyzed asymmetric hydrogenation of 2-methylquinoline

The Purification of 2-Methylquinoline 1a. Copper(Il) chloride was m
added to the weighed silica gel (note: the mass ratio is at 1%, 300 mesh)  _'_
X
EIO Ot
N Me
1a

phase and fully saturated with hexanes. Then, commercially available 2- 2-Methylquinoline
(with impurities)

and mechanically stirred for 5-10 minutes until mixed uniformly. Then,

the mixture was packed into the chromatography column as the stationary

methylquinoline with trace amount of impurities was purified through the
above chromatography column with hexanes/ethyl acetate = 10/1 as the
eluent. The solvents were removed under the reduced pressure, and the 1% CuCl/Sio,
resulting residue 1a could be directly used for next asymmetric hydroge-

nation with good repeatability.

Ir-Catalyzed Asymmetric Hydrogenation of 2-Methylquinoline 1a. In
a nitrogen-filled glovebox, a mixture of [Ir(COD)Cl], (14.7 mg, 21.9
pmol) and chiral ligand (R)-6,6'-bis(diphenylphosphino)-1,1'-biphenyl-
2,2'-diylbis(trifluoromethylsulfonate) ((R)-TfOPhos 43.0 mg, 52.5 pmol)
in tetrahydrofuran (THF, 24 mL) was stirred at room temperature for 30

@ﬁ\
—
N Me

Pure 1a

minutes to give the chiral catalyst solution. Then, the above solution was
transferred to a 2 L autoclave in which the additive iodine (1.110 g, 4.38

mmol), tetrahydrofuran (560 mL) and 2-methylquinoline 1a (250.3 g,

1.75 mol) have been added. Then charged with hydrogen gas (1000 psi) and stirred at 50 °C for 30
hours (Note: hydrogen gas was continuously supplemented to keep the pressure at 1000 psi). After
carefully releasing the hydrogen gas, the mixture was concentrated under the reduced pressure.
The crude residue was washed with sodium thiosulfate solution (3.0 M, 100 mL) and extracted
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three times with ethyl acetate (100 mL x 3). The combined organic layers were dried over anhy-
drous sodium sulfate, filtered, and concentrated under the reduced pressure to afford 256.1 g of
chiral reductive product (R)-2a in 99% yield with 91.4% ee.

The optical purity was determined by HPLC analysis using the chiral column (OJ-H).

(R)-2-Methyl-1,2,3,4-tetrahydroquinoline (2a):

Known compound, R¢= 0.75 (hexanes/ethyl acetate = 5/1), 91.4% ee. [>99% ee, [a]*’p =+ 91.4
(c 2.00, CHCI»)], [1it.[2): 99% ee, [a]*Tp = + 84.3 (¢ 0.20, CHCl3)]. '"H NMR (400 MHz, CDCls) &
6.99-6.93 (m, 2H), 6.64-6.56 (t, J = 7.3 Hz, 1H), 6.50-6.43 (d, J = 8.4 Hz, 1H), 3.69 (brs, 1H),
3.44-3.35 (m, 1H), 2.88-2.79 (m, 1H), 2.76-2.68 (m, 1H), 1.96-1.89 (m, 1H), 1.64-1.53 (m, 1H),
1.20 (d, J = 6.5 Hz, 3H). '3*C NMR (100 MHz, CDCl3) & 144.8, 129.3, 126.7, 121.1, 117.0, 114.0,
47.2, 30.2, 26.6, 22.7. HPLC: Chiracel OJ-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 95/5,

flow = 1.0 mL/min, retention time 10.9 min and 11.9 min (major).

F O
Fm [Ir(COD)CI],/(R)-TfOPhos, I, m TfO PPh,
— N Me
N Me

H, (1000 psi), THF, 40 °C, 63 h \ TfO l PPh,

S/C = 40000/1 H
1b 2b

(R)-TfOPhos

2.2 Iridium-catalyzed asymmetric hydrogenation of 6-fluoro-2-methylquinoline 1b

In a nitrogen-filled glovebox, a mixture of [Ir(COD)CI]> (2.0 mg, 3.0 umol) and chiral bisphos-
phine ligand (R)-6,6'-bis(diphenylphosphino)-1,1'-biphenyl-2,2'-diylbis(trifluoromethylsulfonate)
((R)-TfOPhos, 5.9 mg, 7.2 umol) in tetrahydrofuran (4 mL) was stirred at room temperature for 30
minutes to give the chiral catalyst solution. Then, the above solution was transferred to a 300 mL
autoclave in which additive iodine (152.0 mg, 0.6 mmol), tetrahydrofuran (36 mL) and 6-fluoro-2-
methylquinoline 1b (19.34 g, 0.12 mol) have been added. Then charged with hydrogen gas (1000
psi) and stirred at 40 °C for 63 hours (Note: hydrogen gas was continuously supplemented to keep
the reaction pressure at 1000 psi). After carefully releasing hydrogen gas, the mixture was concen-
trated under the reduced pressure. The crude residue was washed with sodium thiosulfate solution
(3.0 M, 10 mL) and extracted three times with ethyl acetate (30 mL x 3). The combined organic
layers were dried over anhydrous sodium sulfate, filtered, and concentrated under the reduced
pressure to give 19.71 g of chiral reductive product (R)-2b in 99% yield and 91.4% ee.

(R)-6-Fluoro-2-methyl-1,2,3,4-tetrahydroquinoline (2b):

Known compound,?! R¢ = 0.75 (hexanes/ethyl acetate = 5/1), 91.4% ee. [a]*’p = + 81.8 (¢ 2.00,
CHCls), [lit.2): 98% ee, [o]’Tp = + 80.3 (¢ 0.19, CHCl3)]. 'H NMR (400 MHz, CDCl3) § 6.75-6.61
(m, 2H), 6.46-6.34 (m, 1H), 3.56 (d, J = 59.2 Hz, 1H), 3.40-3.29 (m, 1H), 2.89-2.75 (m, 1H),
2.73-2.66 (m, 1H), 1.96-1.87 (m, 1H), 1.62-1.49 (m, 1H), 1.23-1.18 (m, 3H). 1*C NMR (100 MHz,
CDClh) 156.7,154.4,141.0, 122.5, 122.4, 115.5, 115.3, 114.8, 114.7, 113.3, 113.0, 47.3, 29.9, 26.7,
22.5. 9F NMR (376 MHz, CDCls) & -128.34. HPLC: Chiralcel OJ-H, 254 nm, 30 °C, n-Hexane/i-

PrOH = 98.5/1.5, flow = 1.0 mL/min, retention time 11.1 min (minor) and 11.6 min (major).
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3.Recrystallization of 2-Methyl-1,2,3,4-tetrahydroquinoline

@(1 HCI « Dioxane (4 M) @(j\
N Me N Me

2a (91.4% ee) 3

Under the ice bath, 2-methyl-1,2,3,4-tetrahydroquinoline 2a (80.0 g, 0.544 mol, 91.4% ee) and
diethyl ether (400 mL) were added to a 1000 mL of round-bottomed flask, equipped with a mecha-
nical stirring bar. Hydrogen chloride in 1,4-dioxane solution (4.0 M, 136 mL, 0.544 mol) was
added dropwise, and the mixture was stirred for 1.5 hours. Then, the crude mixture was filtered
over Buchner funnel, and washed with cold ethyl ether three times (50 mLx*3). The residue was
collected and dried under vacuum to afford 99.9 gram of white solid 2-methyl-1,2,3,4-tetrahydro-

quinoline hydrochloride 3 in quantitative yield.

©\/j\ MeOH/n-Hexane ©\/j\
N M N Me

e . .
HCI- |\ Recrystallization HCI+ ||

3 (91.4% ee) 3' (70% yield and 99.4% ee)

To a 500 mL round-bottom flask was charged 99.9 g of the 2-methyl-1,2,3,4-tetrahydroquino-line
hydrochloride 3 and 120 mL of methanol. An additional 24 mL of methanol was added drop-wise
under reflux until complete dissolution. Subsequently, n-hexane (20 mL) was introduced at reflux.
Heating was stopped, and the mixture was allowed to cool naturally to room temperature and
stand overnight. The precipitated solid was collected by the filtration, washed with chilled
methanol, and dried under vacuum to afford 70.1 g of white solid 3> with 70% yield and 99.4% ee.
(Note: the optical purity was determined by the analysis of 2-methyl-1,2,3,4-tetrahydroquino-line

after neutralization with sodium carbonate)

4.Resolution of 2-Methyl-1,2,3,4-tetrahydroquinoline with (L)-DMTA

N Me N “Me * (L)-DMTA

| |
H H

2a (91.4% ee) 4 (95% yield and 99.3% ee)

The (L)-DMTA (653.9 g, 1.563 mol) and solvent trifluoroethanol (TFE, 2.67 L) were added to a
round-bottom flask and stirred for 10 minutes. Then, a solution of 2-methyl-1,2,3,4-tetrahydroqui-
noline 2a (230.1 g, 1.563 mol, 91.4% ee) in trifluoroethanol (382 mL) was added dropwise under
reflux. After the addition was completed, the mixture was stirred for 5 hours. Heating was stopped,
and the solution was allowed to cool naturally to room temperature with continued stirring for 12-
15 hours. The resulting mixture was filtered, and the solid was washed with the cold trifluoro-
ethanol (2x100 mL) and dried under vacuum to afford 842.2 g of powdered solid product 4 in
95% yield and 99.3% ee. (Note: the optical purity was determined by the HPLC analysis of 2-

methyl-1,2,3,4-tetrahydroquinoline after neutralization with sodium carbonate)
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S5.Enantioselective Synthesis of Alkaloid (-)-Angustureine

[Ir(COD)Cl],
N R N R N

H, (1000 psi) I-Ii THF, Reflux I\I/I
THF, 40 °C, 63 h © _
1c (R = n-Pentyl) S/C = 20000/1 2c (-)-Angustureine
99% vyield, 92.6% ee 85% vyield, 91.6% ee

In a nitrogen-filled glovebox, a mixture of [[r(COD)Cl]2 (2.0 mg, 3.0 umol) and (R)-TfOPhos,
(5.9 mg, 7.2 umol) in tetrahydrofuran (2 mL) was stirred at room temperature for 30 minutes to
give the chiral catalyst solution. Then, the above solution was transferred to a 300 mL autoclave in
which additive iodine (152.0 mg, 0.6 mmol), tetrahydrofuran (20 mL) and 2-n-pentylquinoline
(11.96 g, 60 mmol) have been added. Then charged with hydrogen gas (1000 psi) and stirred at 40
°C for 63 hours. After carefully releasing hydrogen gas, the mixture was concentrated under the
reduced pressure. The crude residue was washed with sodium thiosulfate solution (3.0 M, 10 mL)
and extracted three times with ethyl acetate (15 mL x 3). The combined organic layers were dried
over anhydrous sodium sulfate, filtered, and concentrated under the reduced pressure to give 12.11
g of chiral product (R)-2-n-pentyl-1,2,3,4-tetrahydroquinoline in 99% yield and 92.6% ee.

(R)-2-n-Pentyl-1,2,3,4-tetrahydroquinoline (2¢):

Known compound,? R¢ = 0.70 (hexanes/ethyl acetate = 20/1), 92.6% ee. [a]*’p = +72.6 (¢ 1.05,
CHCly), [1it.13): 94% ee, [a]*’p = +74.4 (¢ 1.03, CHCI3)]. '"H NMR (400 MHz, CDCl3) 6 6.94 (d, J
= 7.5 Hz, 2H), 6.60 (t, J = 7.4 Hz, 1H), 6.51-6.46 (m, 1H), 3.90 (s, 1H), 3.28-3.18 (m, 1H), 2.86-
2.66 (m, 2H), 2.00-1.91 (m, 1H), 1.65-1.26 (m, 9H), 0.94-0.87 (m, 3H). '*C NMR (100 MHz,
CDCl3) 144.5, 129.3, 126.7, 121.6, 117.1, 114.2, 51.7, 36.6, 32.0, 28.1, 26.4, 25.5, 22.7, 14.1.
HPLC: Chiralcel OJ-H, 254 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.5 mL/min, retention

time 13.0 min (minor) and 14.0 min (major).

To a solution of (+)-2¢ (11.93 g, 59 mmol) and K>COs (32.60 g, 236 mmol) in THF (400 mL) was
added Mel (21.00 g, 148 mmol) under nitrogen. After the mixture was refluxed for 10 h, the
reaction was quenched by water. The mixture was extracted with dichloromethane (20 mL x 3)
and the combined organic layers were washed with brine and dried over anhydrous sodium sulfate.
After removal of the solvent, the residue was purified by column chromatography on silica gel to
afford (-)-Angustureine (10.87 g) as pale-yellow oil with 85% yield and 91.6% ee.

(R)-2-n-Pentyl-2,3,4-tetrahydro-1-methylquinoline ((-)-Angustureine):

Known compound,B! Ry = 0.75 (hexanes/ethyl acetate = 20/1), 91.6% ee. [0]*’p = -7.16 (¢ 1.69,
CHCly), [1it.3): 94% ee, [a]"*p = -6.70 (¢ 1.00, CHCI3)]. '"H NMR (400 MHz, CDCl3) § 7.07 (t, J =
7.2 Hz, 1H), 6.96 (d, J = 7.0 Hz, 1H), 6.64-6.47 (m, 2H), 3.27-3.18 (m, 1H), 2.92 (s, 3H), 2.85-
2.73 (m, 1H), 2.70-2.59 (m, 1H), 1.93-1.85 (m, 2H), 1.65-1.55 (m, 1H), 1.49-1.14 (m, 7H), 0.89 (t,
J=6.7 Hz, 3H). 3C NMR (100 MHz, CDCl3) 145.4, 128.7, 127.1, 121.8, 115.2, 110.4, 59.0, 38.0,
32.1,31.2,25.8, 24.4, 23.6, 22.7, 14.1. HPLC: Chiralcel OJ-H, 254 nm, 30 °C, n-Hexane/i-PrOH

=95/5, flow = 0.5 mL/ min, retention time 8.4 min (major) and 9.2 min (minor).
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7. Copy of NMR and HPLC Data
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Data File C:4CHEM32%1%DATA,ZHOU-25,YZNOZ9072.1
Sample Name: HI-4-5 (+-)

Acg. Operator
Acg. Instrument
Injection Date
Acg. Method
Last changed

Analysis Method :
Last changed

Famwple Info

Instrument 1

572942025 4:l6:16 AN

C: 4 CHEM3Z\ 1\METHOD S\DEF_LC.M
5/29/2025 4:08:15 AN
(modified after loading)
C:4CHEM32) 1\METHOD SA\DEF_LC.M
542942025 4:36:09 AN
(modified after loading)

Location

0J-H, n-Hexane/i-PrOH = 95/5, 1.0 nl/min, 30 of, 254 nm

“ANDT A, Wawelen gih=354 nm {2HOL-250 ZHOZ9072 D)
Harm,
200 4
175
150
z
125 2 &
& &
=]
100
75
50 4
25
1]
T T T T T T T
x 4 g 8 10 12 14 e
Area Percent Report
Sorted By aigmal
Multinlier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal l: VWDl A, Wavelength=Z54 nm
Peak RetTime Type Width Area Height Area
# [win] [min] mAT 3 [m&0T 1 %
R | ==mm |mmmmmen I I I N° Me
1l 11.084 EE 0.2036 1465.45561 112.208956 50.0:Z16 |
2 12.256 BB 0.2244 1467.18738 101.25879 48.9764 H
Totals : 203564319  213. 46935 (+/-)-2a

*%* End of Report *#*%

Instrument 1 5/29/2025 4:39:20 AM

Page L of 1
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Data File C:4%CHEM32%1%DATAYZHOU-24,YZNOZ5503.1

Sample Name: HI-4-5

Acg. Operator H
Acg. Instrument @
Injection Date
Acg. Method

Last changed

Analysis Method :
Last changed

Famwple Info

Instrument 1

54972024 3:08:56 AM

C: 4 CHEM3Z\ 1\METHOD S\DEF_LC.M
54972024 3:06:40 AN
(modified after loading)
C:4CHEM32) 1\METHOD SA\DEF_LC.M
542842025 3:37:07 AN
(modified after loadineg)

0J-H, Hexane/iPrOH = 9545, 1.0 nl/ min,

Location

30 oC, 254 nw.

AT A, Wawelan gihe 154 nm (ZH O ZA0E5E0E 0
Harm. 7]
1400 |
1200 |
1000 -
¥
2
800 n
600
400
2004 o
5
0
u : 4 g g o 12 19 i
Area Percent Report
Sorted By H Simmal
Multiplier: i 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngdal] (not used in cale.)
Use Multiplier & Dilution Factor with ISTDs
Signal l: VWDl A, Wavelength=Z54 nm
Peak RetTime Type Width Area Height Area
# [win] [min] mAT 3 [m&0T 1 %
B P | ==mm |mmmmmen I I I I N~ "Me
1l 10.870 EE 0.1806 535.39165 43.36814 4.2987 |
2 11.943 BB 0.2264 1.1919Zed 817.21271 95.7013 H
Totals : 1.24546e4  860. 58065 2a

*%* End of Report *#*%

Instrument 1 5/29/2025 3:37:36 AM

Page L of 1




Data File C:\CHEM3241\DATANZHOU-Z4VYZNOZ25712.0
Sanple Name: HI-3-01

Acog. Operator

Acig., Instrument : Instrument 1 Location :
Injection Date @ 4/23/2024 10:52:49 PM
Acg. Method : C:ZCHEMZ2Y1\METHODSVDEF_LC.H
Last changed @ 4/23/2024 10:50:06 PM
(nodified after loading)
dnalysis Method : C:%CHEM3ZY14\METHODS\DEF _LC.M
Last changed : 572872025 3:46:41 AN
imodified after loading)
Sauple Info : 0J-H, Hexane/iPrOH = 95/5, 1.0 ulL/min, 30 of, 254 rmm
T &, Wavalen gih=254 m (2O I-Z4 7 ZHOZ57 T 07
Harm. 7]
1400 o
1200 -
1000 -
2
200 o &
600 o
4001 o
200 §
=l
" =
T T T T T T T
i b 4 5 & 10 i 14 min
Area Percent Report
Horted Bv : Hignal
Multiplier: i 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal l: VDL &, Wavelength=254 nm
Peak RetTime Type Widrh Area Height Area
# [min] [win] niU *= [wdy ) %
rerslnnsosss e e 1 1 1 | ’Tj Me
Ll 10.792 BB 0.1910 31.56655 2.57659 0.2786
2 11.855 BB 0.2271 1.12860ed 787.23285 89.7214 H
Totals : 1.13206e4  789.80944 (Recrystalization)

#*% Fnd of Report ***

Instrument 1 572872025 3:46:45 AN

Page 1 of 1
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Data File Ci\USERSAPUBLICA\DOCUMENTS\CHEMSTATIONY LVDATANZO0Z2AN\YZHOO7125 09-23-21.0
Sawple Nawe: HI-4-22
Acg. Operator SYSTEM
Sample Operator @ SVSTEM
Acg. Instrument : HPLC1260 1T Location : 1
Injection Date : 5/30/2024 9:23:21 AN Inj : i
Inj Volume : No inj

Acg. Method
Last changed

C:%UsersiFublic\DIocunents! ChenStationt 1\ Hethods\DEF_LC. K
543072024 §:50:25 AN by STSTEM

(modified after loading)
C:3UsersyPublich\Documents) ChenStation) 13 ¥ethods\DEF_LC.M
5/28/2025 4:24:57 PI by STSTEM

(modified after loading)

Analysis Method :
Last changed

Sample Info : 0J-H, n-Hexane/i-ProH = 95/5, 1.0 ml/fmin, 30 of, 254 rm
SAWDT A Wawdength=254 nm (CVJSERSWPUB LIC\DOCUMENT SACHERMS TAT IO MINOAT ARG 0Z4WZHO0T 125 09-23-21.00
ALl
1000
00 -] =
g
G600 -
400 -
200 o
2
bl
3
o 2
T T T T T T T
a 2z 4 [ ] 1 12 14 min
Area Percent Report
Sorted By : Hignal
Multiplier H l.0000
Dilution H 1.0000
Sanple Amount: H 1.00000 [ngdfull (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: ¥WDl &, Wavelength=Z54 nm
Peak RetTime Type TWidth Area Height Area
# [uin] [win] [wiU%e]  [wAD] 5 N~ "Me
| [-==-1 | - R | |
1 10.553 BB 0.1643 33.10708 3.13275 0.3408 H
2 11.651 BB 0.2322 96GZ.25781 6£40.93045 099.6592 (ReSO|UtI0n)
Totals : 9715.36483 64d.06323
*#* End of Report **%
HPLC1Z60 IL 5/28/2025 4:25:06 PN SYSTEM Page 1 of 1
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Data File Ci\CHEM3Z%1A\DATANZHOU-254TZNO29678.0
Sample Name: HI-4-86(+/-)

Aco. Operator :
Aci. Instrument @

Instrument 1 Location : =
Injection Date @ 7/17/2025 11:31:03 PM
Acg. Method : C:\CHEM32Y\I\METHODS\DEF_LC.H
Last changed : 7/17/2025 11:27:47 PH
{modified after loading)
Analvsis Method : C:)\CHEM32\1\METHODS\DEF LC.M
Last changed 771672025 1:46:36 AM
imodified after loadindg)
Sample Info : 0J-H, n-Hexane/i-PrOH = 98.5/1.5, 1.0 ml/min, 30 oC, 25
4 nm.
VO &, Wiavelen gth=254 nm (ZHOU-2 5 ZN0Z9678 0
ma ]
400
300
=
4
R
200
100
04
T T T T T T T
1 4 L] ] A1} 13 14 rmin)
Area Percent Report
Sorted By Aigmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with I3TDs F
Sigmal 1: WWD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height hrea N Me
# [min] [nin] wilT -1 [malr h) % |
e e e | 1 1 1
1 11.069 BB 0.1919 2922.28442 237.03415 49,9396 H
2 12.038 BB 0.2127 2929.35352  215.24231  50.0604 (+/_)_2b
Totals : 5851.63794 452.27646

**% End of Report #+#

Instrunment 1 7/18/2025 1:46:40 AM Fage 1 of 1

S13

Data File D:i‘YUSERS\CHEMITATIONY 1\DATANZHOUZ024N\YZ3010458 14-12-49.1
Sample Name: HI-4-G66
Acg. Operator 1 SYSTEM
Sample Operator @ SYSTEM
Acq. Instrument : 126011 Location : =
Injection Date : 10/24/2024 2:12:49 PI Inj : ik

Inj Volume : No inj
C:%Users\Public\DIocunents’ChentationtltMethodstdef LC.N
1042472024 1:58:47 FN by STYSTEN

imodified after loading)

Analysis Method : C:hUsers)Public\Documents'ChemStationylyMethodsidef LC.NM
Last changed : 7/30/2025 4:25:02 PM by SYSTEM

imodified after loading)

Acg. Method
Last changed

Sample Info : 0J-H, n-Hexane/i-PrOH = 98.5/1.5, 1.0 nlL/min, 30 oC, 254 nm
SANDT A Wawdength=254 nm (DA ER SCHBSTATIONTDAT AZHO UZ0ZAVS01045% T411-40.00
mau ]
600 -
500 -
2
400 =
300
200 -
100 ] o
S
o
T T T T T T
o 2 4 [ ] 10 12 riry
Area Percent Report
Sorted By : Hignal
Multiplier 5 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDs F

Signal l: VUDL A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area '}l
# [min] [min]  [mAU*a] [mAl] 5 H
----1 I----1 | I- JEEEEEE |
1l 10,952 BV 0.2220 255.19766 17.83031 4.3271 (R)_zb
2 11.830 ¥B 0.2425 5642.44871 358.66969 95.67:29
Totals : 5897.64737  376.50021
**+% End of Report *%+
126011 7/30/2025 4:25:10 PM STSTEM Page 1 of 1

Me
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Data File C:\USERSYPUBLIC\DOCUMENTSYCHEMSTATIONY 1\DATAYZ025,FZH012075 16-42-55.1
Hanple Name: HI-6-49-(+/-]

Acg, Operator : AYITEM
sauple Operator @ SYSTEM
Aceg. Instrument : HPLC1Z260 IT Location @ 1
Injection Date : 11/30/2025 4:42:55 FM Inj : 1

Inj ¥olume : No inj
C:%Users\Public’Docunents) Chenitation 1\ ethods\DEF_LC. M
1143072025 3:12:00 PM by STSTEM
imodified after loading)
C:\Users‘Public‘\Documents)Chen3tation\l\Methods\DEF LC.H
1143072025 5:11:52 PM by STSTEM
iwodified after loading)

Sample Info : 0J-H, n-Hexane/i-Pr0OH = 95/5, 0.5 nl/win, 30 of, 254 nm.

Acg., Method
Last changed

Analysis Method
Last changed

Additional Info : Peak(s) nanually integrated

MDA WMizvdength=254 nm [0S ERSWP UB LICAWO OC UMENT S\CHEMS TATIO MADAT A2 0Z5WZHD 12075 16-92-65.0)
mal ]
400 -
& ¥
300 o 2
200
100
0
T T T T T T T
o 2 4 L] 8 10 12 14
Area Percent Report
Sorced By 2 Sigmal
Multiplier a 1.0000
Dilution : 1.0000
Sample Amount: H 1.00000  [nigsul] (not used in calec.)
Do not use Maltiplier s Dilution Factor with ISTDs
Signal l: VDL &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [malr] %
| e i | |
1 12.931 BE 0.2365 3992.090698 263.47165 49.3087
2 14,044 BB 0.2619 4023.89502 242.07472 50,1933
Totals : 8016.80200 505, 54637 'Tl
H
o (+1-)-2¢
*#*% End of Report *=%
HPLC1ZE0 TT 11/30/2025 5:11:57 FM SYSTEM Page 1 of 1

S16

Data File C:\USERS\PUBLICA\DOCUMENTS\CHEMSTATIONY 1\DATANZ0Z5,\¥ZHO12074 16-22-25.D
Sample Name: HI-6-49

Acg. Operator : SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location @ 1
Injection Date : 11/30/2025 4:22:25 PN Inj : 1

Inj Volume : No inj
Acg. Method C:\UsershPublic\Docunents' Chenitationt 1\Hethods\DEF LC.M
Last changed : 1173042025 3:12:00 P by SYSTEN
imodified afrer loadineg)
Analysis Method : C:\Users\Public‘\Documents\Chem3tation'l\Methods\DEF LC.M

Last changed : 1173042025 4:46:36 PM by STSTEN
(modified after loading)
Sample Infa : 0J-H, n-Hexane/i-Pr0H = 95/5, 0.5 nl/min, 30 of, 254 nm.

Additional Info : Peak(s) manually integrated

WD A, Waveength=254 nm (C:USERSWPUB LIC\DO CUMENT S\CHEME TAT 10 MNDAT AR 025WZHO 12074 16-22-25.00
Al
00
400 g
x
300
200 4
e 2
i
o
T T T T T T T T
0 2 4 L] 8 i1} 12 14 16 min
Area Percent Report
Sorted By 5 Signal
Maltiplier - 1.0000
Dilution H 1l.0000
Sample Amount: i 1.00000  [higfual] (not used in calec.)
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWDL &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [win] [mal*s] [mal] %
e JEsts 1 - [ SRS |
1 12.831 VB 0.2322 199.97949 15.39006 3.7080
2 14,027 BV 0.2570 5191.69434 313.75292 96,2910
Totals : 5391.67383 327.14305 'Tl Me
H
- (R)-2¢
##% End of Report #%+
HPFLC1Z60 TT 11/30/2025 4:46:41 PM SYSTEM Page 1 of 1
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Data File C:\USERSYPUBLICA\DOCUMENTSYCHEM3TATIONY1VDATAYZ025,YZH012112 20-05-27.D
Hanple Name: HT-6-52(+/-)

Acg. Operator : 3Y3TEM
Sample Operator : SYSTEM
Aceg. Instrument : HPLC1260 TII Location 1
Injection Date : 127272025 8:05:27 PN Inj : 1

Inj Volume : No inj
C:4Users\Fublic\Docunents!Chenitation}l\Methods\LEF_LC. M
127272025 8:02:21 FM by SYSTEN
imodified after loading)
Analysis Method : C:\Users‘\Public‘\Documents'ChenStationtl\Methods\DEF_LC.H
Last changed 127272025 B:33:32 FN by SYSTEN
(modified after loading)
0J-H, n-Hexane/i-Pr0H = 95/5, 0.5 ml/min, 30 of, 254 rm.

Acg. Method
Laszt changed

Sample Info

AT A, Wavalength=254 nm (oS ERSW B LICYD OC IMENT S1CHENS T AT 10 T TOAT AZ0ZEWZHIT2112 Z0-05-27 0)
Al
175 4
150 T 3
1254 & g
@
100 4
5
50
%4
o
T T T T T
1] 2 4. L] 8 j[1] ming
Area Percent Report
Sorted By B Aigmal
Muleiplier 2 1.0000
Dilution H 1.0000
Sample Amount: H 1.00000 [ng/al] inot used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Ares
# [min] [win] [wil*=] [maU] %
=i ) | |= ESESESS |
1 &.484 BV 0.2483 1723.68726 109.93250 49.9971
2 9.284 VB 0.2323 1723.83562 115.41101 50.0029
N Me
Totals @ 3447.57288 225.39351 |

Me
(+/-)-Angustureine

*#%* End of Report #*%

HPLC1260 IT 12/2/2025 8:33:37 PN SYSTEM Page 1 of 1

S19

Data File C:%ZUSERS\PUBLIC\DOCUMENTS\CHEMSTATIONY,1%DATALZ0254Y¥ZH012113 20-15-07.D
dample Name: HI-6-52

Acqg. Operator : AYITEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1Z260 IT Location @ 1
Injection Date : 12/2/2025 §:18:07 PM Inj : 1

Inj Volume : No inj
C:%Users\Public\DIocunents’Chenstationt 1 Hethods\DEF_LC. N0
12/2/2025 8:02:21 PM by SYSTEM
imodified after loadineg)
C:WUsers‘\Public\DIocunents\Chenitation'ltHethods\DEF LC.H
12/3/2025 3:43:11 PM by SYSTEM
imodified after loading)

Acg. Method
Last changed

Analysis Method
Last changed

Sample Infa : 0J-H, n-Hexane/i-Pr0H = 95/5, 0.5 mL/min, 30 of, 254 mm.
ADT A, Wavaength=258 nm (L5 ER S UB LD 0 CLMENT SWCHEMS TAT 10 R WOAT M2 D25 ZHOT2113 20-18-07 .0)
mau
600 -
500 &
400 o g
300 4
200 4
100 4 2
: o
T T T T T
o 2 s - 8 o min
Area Percent Report
Sorted By 3 Sigmal
Multiplier H 1.0000
Dilution H 1.0000
Sample Amount: 3 1.00000  [rngdul] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Widch Area Height Area
# [wmin] [min] [wal*s] [wil] %
-—==1 1===-1 I I- J=m=mmmm- |
1 &.436 BV 0.1549 3655.02490 364.71320 95.7994
2 9.159 ¥E 0.1826 161.53066 13.30829 4.2006
N Me
Totals : 3546.60556  375.02143 |
Me

(-)-Angustureine

#** End of Report **%

HPLC1Z60 IT 12/3/2025 3:43:16 PM SYSTEM Page 1 of 1




