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General Information

Nuclear magnetic resonances were recorded on Bruker-400 MHz instruments. Reference values for
residual solvents were taken as § = 7.26 ppm (CDCls), 2.50 ppm (DMSO-dg) for *H NMR; & = 77.00
ppm (CDCls), 39.52 ppm (DMSO-dg) for *C NMR. High resolution mass spectral analysis (HRMS)
was performed on Waters XEVO G2 Q-TOF (Waters Corporation). All reactions were performed
under an inert atmosphere of dry nitrogen in flame-dried glassware, unless otherwise stated.
Tetrahydrofuran were distilled over sodium in the presence of benzophenone under an atmosphere of
nitrogen. Toluene and dichloroethane were distilled over calcium hydride under an atmosphere of
nitrogen. The cyclic diaryliodoniums with triflate anion were synthesized according to the reported

literature.l
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Step 1: Under nitrogen atmosphere, to a 200 mL Schleck flask containing magnesium (1.89 g, 78 mmol,
1.3 equiv) was added anhydrous THF (30 mL) followed by (CH2Br), (0.10 mL). To this mixture, a
solution of 1-bromo-3,5-di-tert-butylbenzene (16.15 g, 60 mmol, 1.0 equiv) in THF (30 mL) was added

dropwise under stirring at room temperature. Then the mixture was stirring at 65 <C for 1 h. Diethyl
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oxalate (16.3 mL, 120 mmol) was dissolved in THF (30 mL) in a 250 mL round-bottom flask under
nitrogen. The solution was cooled to —78 <C, then the above Grignard reagent was added to the reaction
mixture in 10 min. After stirring for 1 h at —78 <C, the reaction was warmed up to room temperature
and stirred for another 20 min. After the reaction completed, saturated NaHCOj3 solution (50 mL) was
added. After stirring for 5 min, the mixture was filtered through a plug of Celite with ethyl acetate. The
filtrate was extracted with ethyl acetate, washed with brine (50 mL x2), dried over anhydrous Na;SO4
and concentrated, then (CO.Et), was removed by distillation at 150 <C, 0.01 Mpa to afford the crude

product, which was used in next step without further purification.

Step 2: The crude product from Step 1 (11.32 g, about 39 mmol) and (S)-tert-butylsulfinamide (4.73 g,
39 mmol) were dissolved in anhydrous THF (60 mL), then Ti(O-iPr)4 (17.3 mL, 58.5 mmol, 1.5 equiv)
was added. After stirring at 65 <C for 12 h under nitrogen, the solution was cooled to room temperature,
diluted with ethyl acetate (50 mL), quenched by aqueous NaOH solution (10% w/w, 30 mL) and the
mixture was stirring for another 10 min before being filtered through a plug of Celite with ethyl acetate.
The filtrate was then washed with brine (80 mL x2), dried over anhydrous sodium sulfate, concentrated
and purified by flash column chromatography (silica gel, 5% ethyl acetate in hexanes) to afford the

pure (S)-N-tert-butanesulfinyl ketimine ester S1 (6.9 g, 17.53 mmol, 29% over two steps).

Step 3: In accordance with the literature procedure,? the (S)-N-tert-butanesulfinyl ketimine ester S1
(17.53 mmol, 1.0 equiv) was dissolved in THF (50 mL) in a 200 mL round-bottom flask under
nitrogen. The solution was cooled to —78 <C and stirred for 5 min, then L-Selectride in THF (19.3 mL,
1.0 M, 19.3 mmol, 1.1 equiv) was slowly added to the reaction mixture via a syringe at —78 <C over
40 min. The reaction was stirred at —78 <C for another 5 h, quenched with saturated NH4CI solution
(30 mL) at —78 <C, and warmed up to room temperature. The mixture was transferred to a separatory
funnel containing brine (50 mL) and ethyl acetate (50 mL). The organic layer was separated and the
aqueous layer was extracted with ethyl acetate (50 mL). The combined organic layers were washed
with brine (50 mL x2), dried over sodium sulfate, and concentrated. The crude product was used in

the next step without further purification.

Step 4: The crude product from Step 3 was dissolved in methanol (40 mL) in a 200 mL round-bottom
flask in open air. A solution of hydrogen chloride in dioxane (17 mL, 4.0 M, 68 mmol) was then
added to the reaction mixture at 0 <C over 2 min. The reaction flask was capped with a rubber septum
and stirred at room temperature for 1 h. Then aqueous NaOH solution (10% w/w, 30 mL) was added
slowly and the solution was extracted with ethyl acetate (80 mL), washed with brine (80 mL x2),
dried over sodium sulfate, and concentrated to afford the crude product. The ee value (95% ee) was

determined after acetylation of the amino group in accordance with the literature.®

Step 5: The crude product from Step 4 was dissolved in anhydrous THF (50 mL) in a 200 mL

round-bottom flask under nitrogen and the solution was cooled to 0 <C. Lithium aluminum hydride (2
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g, 52.7 mmol) was then added portionwise. The reaction was stirred at 0 <C overnight, and carefully
quenched by sequential addition of 2 mL H,O — 2 mL 15 wt% NaOH solution — 2 mL H,O. The
mixture was filtered through Celite with DCM, the filtrate was concentrated and purified by flash
column chromatography on silica gel (DCM/ MeOH = 20/1) to afford the pure amino alcohol S2 as
white solid (1.98 g, 7.94 mmol, 29% over three steps).

Step 6: To an ice-cooled 100 mL round-bottom flask containing S2 (7.94 mmol, 2.0 equiv), DCM (30
mL) and triethylamine (2.2 mL, 15.88 mmol, 4.0 equiv) was added dimethylmalony! dichloride (0.525
mL, 3.97 mmol, 1.0 equiv) dropwise. After stirring at room temperature for 2 h, tosyl chloride (1.81 g,
9.53 mmol, 2.4 equiv), DMAP (137 mg, 0.794 mmol, 0.2 equiv) and triethylamine (2.76 mL, 19.85
mmol, 5.0 equiv) were then added. The reaction was stirred for 2 d at room temperature before
removing the solvent by evaporator, and the residue was purified by flash column chromatography on
silica gel (hexanes/ ethyl acetate = 10/1) to afford L10 as a white solid (1.55 g, 2.77 mmol, 70%).
[a]%) =-48 (c = 1.21, CHCls). '"H NMR (400 MHz, CDCl;) & 7.32 (d, J = 1.6 Hz, 2H), 7.10 (d, J =
1.6 Hz, 4H), 5.17 (dd, J=10.0, 6.8 Hz, 2H), 4.64 (dd, J = 10.0, 8.4 Hz, 2H), 4.25 (dd, J= 8.4, 6.8 Hz,
2H), 1.69 (s, 6H), 1.29 (s, 36H). 3C NMR (101 MHz, CDCl;) § 170.00, 150.98, 141.69, 121.64,
121.00, 75.89, 70.10, 38.75, 34.83, 31.41, 24.61. HRMS (ESI): calcd for Cs7HssN2O2 (M+H)*
559.4264, found 559.4265.

General Procedure for the Synthesis of 3 (Procedure A)
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To a Schlenk tube containing 1 (1.0 equiv), 2 (1.2 equiv), Cu(OTf), (5.0 mol%), L10 (7.5 mol%) and
CaO (2.0 equiv) was added DCE (0.05 M) under nitrogen at room temperature. After being stirred for
3-12 h (monitored by TLC) at room temperature, the solvent was removed and the residue was purified

by flash column chromatography on silica gel (hexanes/ethyl acetate) to afford the desired product 3.

Compound 3a was prepared following the Procedure A
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lll: “Ts
1a 2a 3a

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf), (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
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room temperature for 3 h afforded 3a (50.2 mg, 99%, 99% ee). Rf = 0.5 (PE/EA = 10:1). [«] 2D° =
+105 (c = 0.93, CHCI3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, X = 254 nm. 'H NMR (400 MHz, CDCl3) 6 7.77 (d, J = 8.0 Hz, 1H), 7.60 (d, J = 8.4 Hz, 2H),
7.30 (dd, J = 12.2, 7.8 Hz, 4H), 7.15 (t, J = 7.8 Hz, 1H), 7.00 (t, J = 7.8 Hz, 1H), 6.63 (d, J = 8.4 Hz,
1H), 3.76 (s, 3H), 2.46 (s, 3H), 2.25 (s, 3H), 2.02 (s, 3H). *C NMR (101 MHz, CDCls) & 144.70,
143.16, 141.67, 139.84, 139.42, 137.69, 136.06, 132.10, 130.88, 130.09, 129.84, 129.16, 129.11,
127.95, 123.69, 101.12, 65.16, 21.78, 21.70, 20.16. HRMS (ESI): calcd for C2H2INO3SNa (M+Na)*
530.0263, found 530.0269.

Compound 3b was prepared following the Procedure A
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The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2b (24.6 mg, 0.12 mmol, 1.2 equiv), Cu(OTf). (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 3 h afforded 3b (51.7 mg, >99%, 99% ee). Rf = 0.5 (PE/EA = 10:1). [«a] ZDO =
+73 (c = 0.99, CHCI3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, 2 = 254 nm. H NMR (400 MHz, CDCls) & 7.77 (d, J = 7.8 Hz, 1H), 7.75 — 7.70 (m, 2H),
7.30 (t, J=7.2 Hz, 2H), 7.16 (q, J = 8.0, 7.5 Hz, 3H), 7.00 (t, J = 7.8 Hz, 1H), 6.56 (d, J = 8.2 Hz, 1H),
3.81 (s, 3H), 2.23 (s, 3H), 2.02 (s, 3H). °F NMR (376 MHz, CDCls) § -103.30. *C NMR (101 MHz,
CDCls) & 167.12, 164.57, 143.07, 141.43, 139.73, 139.15, 137.91, 136.10, 132.84 (d, J = 9.5 H2z),
131.03, 129.84, 129.22, 127.96, 123.39, 115.78 (d, J = 22.5 Hz), 101.04, 65.30, 21.76, 20.17. HRMS
(ESI): calcd for C21H1sFINO3sSNa (M+Na)* 534.0012, found 534.0021.

Compound 3c was prepared following the Procedure A
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The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2c (26.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 3 h afforded 3c (54.1 mg, >99%, 99% ee). Rf = 0.4 (PE/EA = 10:1). [a] 2D° =
+106 (c = 0.98, CHCI3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, = 254 nm. 'H NMR (400 MHz, CDCl3) & 7.77 (d, J = 8.0 Hz, 1H), 7.68 — 7.62 (m, 2H),
7.30 (dd, J = 11.8, 7.6 Hz, 2H), 7.16 (t, J = 7.8 Hz, 1H), 7.00 (t, J = 7.6 Hz, 1H), 6.97 — 6.93 (m, 2H),
6.63 (d, J = 8.0 Hz, 1H), 3.89 (s, 3H), 3.77 (s, 3H), 2.25 (s, 3H), 2.02 (s, 3H). *C NMR (101 MHz,
CDCls) 6 163.77, 143.09, 141.67, 139.79, 139.57, 137.63, 136.03, 132.22, 130.81, 129.80, 129.12,
127.90, 126.39, 123.61, 113.64, 101.12, 65.16, 55.62, 21.76, 20.14. HRMS (ESI): calcd for
C22H22INO4sSNa (M+Na)* 546.0212, found 546.0212.
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Compound 3d was prepared following the Procedure A
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The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2d (29.2 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)(1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 3 h afforded 3d (54.7 mg, 99%, 99% ee). Rf = 0.5 (PE/EA = 10:1). [«a] ZDO =+82
(c =0.78, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, A
=254 nm. *H NMR (400 MHz, CDCls) § 7.77 (d, J = 8.0 Hz, 1H), 7.67 — 7.63 (m, 2H), 7.52 — 7.47 (m,
2H), 7.30 (dd, J = 12.4, 7.6 Hz, 2H), 7.14 (t, J = 7.8 Hz, 1H), 7.00 (t, J = 7.8 Hz, 1H), 6.63 (d, J = 8.0
Hz, 1H), 3.75 (s, 3H), 2.25 (s, 3H), 2.02 (s, 3H), 1.36 (s, 9H). *C NMR (101 MHz, CDCls) § 157.71,
143.22, 141.69, 139.80, 139.38, 137.71, 136.07, 132.07, 130.91, 129.92, 129.85, 129.18, 127.93,
125.45, 123.73, 101.16, 65.14, 35.26, 31.07, 21.78, 20.16. HRMS (ESI): calcd for CzsHzsINO3sSNa

(M+Na)* 572.0732, found 572.0736.

Compound 3e was prepared following the Procedure A
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The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2e (26.6 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 12 h afforded 3e (45.7 mg, 86%, 88% ee). Rf = 0.4 (PE/EA = 10:1). [a] 2D° =
+37.6 (c = 0.85, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, A =254 nm. *H NMR (400 MHz, CDCls) & 8.03 (dd, J = 8.0, 1.6 Hz, 1H), 7.76 (d, J = 7.6 Hz,
1H), 7.53 (ddd, J = 8.0, 7.2, 1.6 Hz, 1H), 7.47 (dd, J = 8.0, 1.4 Hz, 1H), 7.41 — 7.33 (m, 2H), 7.32 —
7.27 (m, 2H), 7.26 — 7.22 (m, 1H), 6.99 (t, J = 7.8 Hz, 1H), 3.55 (s, 3H), 2.23 (s, 3H), 2.01 (s, 3H). **C
NMR (101 MHz, CDCls) 6 143.12, 141.74, 140.35, 138.31, 137.80, 136.07, 134.76, 134.65, 134.25,
133.63, 132.09, 131.32, 129.99, 129.16, 128.28, 126.62, 125.02, 101.12, 64.52, 21.86, 20.21. HRMS
(ESI): caled for C21H1sCIINO3SNa (M+Na)* 549.9717, found 549.9711.

Compound 3f was prepared following the Procedure A

O SONHOMe 071, (5 mol%) O
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o
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The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2f (27.5 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 3 h afforded 3f (50.1 mg, 94%, 96% ee). Rf = 0.5 (PE/EA = 10:1). [a] Z; =
+22.7 (c = 0.74, CHCIs3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, A = 254 nm.*H NMR (400 MHz, CDCls) 4 7.76 — 7.68 (m, 2H), 7.42 — 7.33 (m, 2H), 7.26 (d,
J=8.0 Hz, 1H), 6.96 (t, J = 7.6 Hz, 1H), 6.89 (s, 2H), 3.23 (s, 3H), 2.31 (s, 6H), 2.28 (s, 3H), 2.22 (s,
3H), 2.00 (s, 3H). ¥C NMR (101 MHz, CDCls) § 143.50, 142.73, 142.51, 142.15, 140.56, 138.69,
137.23, 136.06, 131.69, 131.04, 130.97, 130.17, 129.06, 128.32, 126.10, 101.02, 63.80, 22.55, 21.91,
21.03, 20.21. HRMS (ESI): calcd for Co4H26INO3SNa (M+Na)* 558.0576, found 558.0583.

Compound 3g was prepared following the Procedure A
O Cu(OTH), (5 mol%) O
SO,NHOMe L10 (7.5 mol%) _
I*OTf + 0
O CaO0, DCE, r.t. ,{l pe

1a 2g 39

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2g (28.5 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 3 h afforded 3g ( mg, 93%, 94% ee). Rf = 0.5 (PE/EA = 10:1). [«] ZDO =+83.6 (C
= 1.07, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, A =
254 nm. 'H NMR (400 MHz, CDCls) & 8.32 (s, 1H), 7.97 — 7.88 (m, 3H), 7.79 (d, J = 7.2 Hz, 1H),
7.71-7.59 (m, 3H), 7.35 (d, J = 7.6 Hz, 1H), 7.29 (d, J = 7.6 Hz, 1H), 7.10 (t, J = 7.8 Hz, 1H), 7.03 (t,
J=7.8Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H), 3.75 (s, 3H), 2.30 (s, 3H), 2.04 (s, 3H). *C NMR (101 MHz,
CDCls) & 143.19, 141.68, 139.85, 139.13, 137.77, 136.10, 135.28, 132.39, 131.75, 131.01, 129.86,
129.44, 129.20, 128.43, 128.03, 127.87, 127.40, 124.79, 123.90, 101.16, 65.15, 21.82, 20.15. HRMS
(ESI): calcd for C2sH22INO3SNa (M+Na)* 566.0263, found 566.0270.

Compound 3h was prepared following the Procedure A
D Cu(0TH), (5 mol%) O
o) L10 (7.5 mol%) -
g N RN Ca0, DCE, rt. N0
J i 3~
o]

1a 2h 3h

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2h (15.0 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 3 h afforded 3h (37.9 mg, 88%, 96% ee). Rf = 0.5 (PE/EA = 10:1). [a] ZDO =
+49.5 (c = 1.10, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, > =254 nm. *H NMR (400 MHz, CDCls) § 7.75 (d, J = 8.0 Hz, 1H), 7.41 (dd, J = 7.2, 5.6 Hz,
2H), 7.37 — 7.34 (m, 1H), 7.27 — 7.24 (m, 1H), 6.97 (t, J = 7.8 Hz, 1H), 3.85 (s, 3H), 3.00 (s, 3H), 2.12
(s, 3H), 2.01 (s, 3H). C NMR (101 MHz, CDCls) & 143.33, 141.47, 139.57, 138.51, 138.36, 136.12,
131.17, 129.84, 129.25, 128.41, 123.45, 100.97, 64.97, 34.68, 21.62, 20.14. HRMS (ESI): calcd for
C16H1s8INO3SNa (M+Na)* 453.9950, found 453.9955.
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Compound 3i was prepared following the Procedure A

O Cu(OTf), (5 mol%) O
L10 (7.5 mol?
corr 4 Obz. 0. (7.5 mol%) _
H CaO, DCE, r.t. \ o.

1a 2i 3i
The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2i (21.7 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2(1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 6 h afforded 3i (42.1 mg, 86%, 93% ee). Rf = 0.5 (PE/EA = 10:1). [«] ZDO =+0.7
(c = 0.89, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 10:90, flow: 1.0 mL/min,
A =254 nm. *H NMR (400 MHz, CDCls) 6 7.74 (d, J = 7.5 Hz, 1H), 7.35 — 7.26 (m, 7H), 7.19 (d, J =
7.2 Hz, 1H), 7.15 (t, J = 4.6 Hz, 1H), 6.93 (t, J = 7.6 Hz, 1H), 5.19 (d, J = 12.4 Hz, 1H) , 5.16 (d, J =
12.4 Hz, 1H), 3.48 (s, 3H), 2.00 (s, 3H), 1.94 (s, 3H). *C NMR (101 MHz, CDCls3) § 155.20, 142.22,
141.98, 138.25, 137.92, 136.81, 136.39, 135.99, 130.69, 129.68, 129.10, 128.37, 128.02, 127.97,
127.91, 126.67, 101.59, 67.52, 61.85, 21.15, 19.79. HRMS (ESI): calcd for C23H22INOsNa (M+Na)*

510.0542, found 510.0535.

Compound 3j was prepared following the Procedure A

O Cu(OTH), (5 mol%) O
0,
- Boc. _O. L10 (7.5 mol%) | Bn
| OTf + N Bn [l
N Ca0, DCE, rt.

1a 2j 3j

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 2j (26.8 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 12 h afforded 3j (44.1 mg, 83%, 95% ee). Rf = 0.6 (PE/EA = 20:1). [a] 2D° =
+9.5 (c = 1.01, CHCIls). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 0.5:99.5, flow: 1.0
mL/min, A = 254 nm. 'H NMR (400 MHz, CDCls)  7.77 (d, J = 8.0 Hz, 1H), 7.39 — 7.26 (m, 7H),
7.23(d, J = 7.6 Hz, 1H), 7.16 (d, J = 7.2 Hz, 1H), 6.95 (t, J = 8.0 Hz, 1H), 4.54 (d, J = 9.4 Hz, 1H),
4.50 (d, J = 9.4 Hz, 1H), 2.04 (s, 3H), 2.01 (s, 3H), 1.43 (s, 9H). 3C NMR (101 MHz, CDCls) § 155.18,
142.41, 142.34, 138.66, 138.51, 137.59, 136.40, 135.48, 130.24, 129.68, 129.50, 129.06, 128.10,
128.05, 127.97, 126.84, 101.80, 81.63, 75.96, 28.22, 21.34, 19.91. HRMS (ESI): calcd for
Ca6H25INO3Na (M+Na)* 552.1012, found 552.1016.

A reaction at 1 mmol scale: To a Schlenk tube containing 1a (0.456 g, 1.0 mmol, 1.0 equiv), 2j (0.268
g, 1.2 mmol, 1.2 equiv), Cu(OTf)2 (18 mg, 5.0 mol%), L10 (42 mg, 7.5 mol%) and CaO (0.112 g, 2.0
mmol, 2.0 equiv) was added DCE (10.0 mL, 0.10 M of 1a) under nitrogen at room temperature and
stirred at the same temperature. After complete consumption of starting material (12 h at room
temperature), the solvent was removed by evaporation and the residue was purified by flash column
chromatography on silica gel (hexanes/ethyl acetate = 40:1) to afford the desired product 3j (0.481 g,
91%, 95% ee).

Compound 3k was prepared following the Procedure A
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O Cu(OTf), (5 mol%) O
L10 (7.5 mol%) -
+ Ts. .O lo" ™
POt - N N Ca0, DCE, rit. '

1a 2k 3k

The reaction of 1a (91.2 mg, 0.20 mmol, 1.0 equiv), 2k (54.5 mg, 0.24 mmol, 1.2 equiv), Cu(OTf)2(3.6
mg, 5.0 mol%), L10 (8.4 mg, 7.5 mol%) and CaO (22.4 mg, 0.40 mmol, 2.0 equiv) in DCE (4.0 mL) at
room temperature for 6 h afforded 3k (100.5 mg, 94%, 75% ee). Rf = 0.4 (PE/EA = 10:1). [«] Z; =
+23.3 (c = 0.92, CHCIs3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, & = 254 nm. 'H NMR (400 MHz, CDCls) § 7.80 — 7.73 (m, 1H), 7.59 (d, J = 8.4 Hz, 2H),
7.34 —7.26 (m, 4H), 7.13 (t, J = 8.0 Hz, 1H), 7.00 (t, J = 7.6 Hz, 1H), 6.60 (d, J = 7.6 Hz, 1H), 5.84
(ddt, J = 16.8, 10.4, 6.2 Hz, 1H), 5.29 — 5.13 (m, 2H), 4.70 (ddt, J = 11.0, 6.0, 1.2 Hz, 1H), 4.39 (ddt, J
=10.9, 6.4, 1.2 Hz, 1H), 2.46 (s, 3H), 2.26 (s, 3H), 2.01 (s, 3H). 3C NMR (101 MHz, CDCl3) § 144.71,
143.06, 141.59, 139.93, 139.60, 137.60, 136.04, 132.24, 131.68, 130.82, 130.27, 129.87, 129.17,
129.06, 127.91, 123.79, 119.35, 101.06, 78.44, 21.81, 21.71, 20.17. HRMS (ESI): calcd for
C24H24INO3SNa (M+Na)* 556.0419, found 556.0419.

Compound 3l was prepared following the Procedure A
O Cu(OTH), (5 mol%) O
0,
FOTF + Ts . _O. L10 (7.5 mol%) | .Bn
O CaO, DCE, r.t. \

1a 2] 3l

Iz
o8]
=]

The reaction of 1a (45.6 mg, 0.10 mmol, 1.0 equiv), 21 (33.3 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2(1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 6 h afforded 3l (61.8 mg, >99%, 98% ee). Rf = 0.5 (PE/EA = 10:1). [«a] ZDO =
-3.3 (¢ = 1.06, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, A = 254 nm. 'H NMR (400 MHz, CDCl3) 4 7.80 (d, J = 7.6 Hz, 1H), 7.58 (d, J = 8.4 Hz, 2H),
7.38 —7.28 (m, 7H), 7.24 (d, J = 8.0 Hz, 2H), 7.12 (t, J = 7.8 Hz, 1H), 7.03 (t, J = 7.8 Hz, 1H), 6.58 (d,
J =8.0 Hz, 1H), 5.34 (d, J = 9.2 Hz, 1H), 4.95 (d, J = 9.6 Hz, 1H), 2.43 (s, 3H), 2.31 (s, 3H), 2.05 (s,
3H). 3C NMR (101 MHz, CDCls) & 144.63, 142.94, 141.59, 140.10, 139.72, 137.59, 136.10, 135.46,
131.44, 130.76, 130.31, 129.90, 129.19, 129.16, 129.02, 128.25, 127.84, 123.92, 101.12, 79.19, 21.88,
21.65, 20.20. HRMS (ESI): calcd for C2sH2sINO3SNa (M+Na)* 606.0576, found 606.0579.

Compound 3m was prepared following the Procedure A

O Cu(0TH, (5 mol%) O
L10 (7.5 mol%) | -PMB

IFOTF + T8~\-O«~
O PMB CaO, DCE, rt. '

1a 2m 3m
The reaction of 1a (91.2 mg, 0.20 mmol, 1.0 equiv), 2m (73.8 mg, 0.24 mmol, 1.2 equiv), Cu(OTf),
(3.6 mg, 5.0 mol%), L10 (8.4 mg, 7.5 mol%) and CaO (22.4 mg, 0.40 mmol, 2.0 equiv) in DCE (4.0
mL) at room temperature for 12 h afforded 3m (107 mg, 87%, 93% ee). Rf = 0.4 (PE/EA =
S8
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10:1). [a]? = -31.4 (c = 0.51, CHCls). HPLC conditions: Chiralpak AD-H, isopropanol/hexane =
5:95, flow: 1.0 mL/min, A = 254 nm. 'H NMR (400 MHz, CDCl3) § 7.79 (d, J = 7.6 Hz, 1H), 7.60 —
7.53 (m, 2H), 7.34 (d, J = 7.6 Hz, 1H), 7.28 (d, J = 6.4 Hz, 3H), 7.23 (d, J = 8.0 Hz, 2H), 7.10 (¢, J =
7.8 Hz, 1H), 7.02 (t, J = 7.8 Hz, 1H), 6.87 — 6.81 (m, 2H), 6.53 (d, J = 8.0 Hz, 1H), 5.25 (d, J = 9.2 Hz,
1H), 4.86 (d, J = 9.2 Hz, 1H), 3.80 (s, 3H), 2.42 (s, 3H), 2.29 (s, 3H), 2.03 (s, 3H). *C NMR (101
MHz, CDCl3) & 159.70, 144.57, 143.00, 141.65, 140.12, 139.81, 137.61, 136.13, 131.58, 131.00,
130.73, 130.35, 129.93, 129.20, 129.03, 127.84, 127.67, 124.01, 113.67, 101.20, 78.87, 55.23, 21.91,
21.67, 20.22. HRMS (ESI): calcd for CaH2sINOsSNa (M+Na)* 636.0681, found 636.0682.

Compound 3n was prepared following the Procedure A

O Cu(OTH), (5 mol%) O
L10 (7.5 mol%) ~

roTF + T8 \N/O\ I?

O H CaO, DCE, r.t. N.
O Ts

1b 2a 3n

The reaction of 1b (48.4 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 6 h afforded 3n (57 mg, >99%, 97% ee). Rf = 0.5 (PE/EA = 10:1). [a] ZDO =
+68.9 (c = 1.05, CHCI3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, A = 254 nm. 'H NMR (400 MHz, CDCl3) 5 7.66 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 8.4 Hz, 2H),
7.28 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 8.4 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.52 (d, J = 8.0 Hz, 1H),
3.73 (s, 3H), 2.46 (s, 3H), 2.32 (d, J = 2.4 Hz, 6H), 2.13 (s, 3H), 1.90 (s, 3H). *C NMR (101 MHz,
CDCls) & 144.51, 143.90, 141.98, 138.68, 138.28, 137.18, 136.90, 136.00, 135.39, 132.38, 130.57,
130.03, 129.35, 129.03, 123.30, 97.96, 65.02, 21.67, 20.60, 20.27, 19.29, 16.56. HRMS (ESI): calcd
for C24H26INO3SNa (M+Na)* 558.0576, found 558.0573.

Compound 30 was prepared following the Procedure A
O Cu(OTH), (5 mol%) O
L10 (7.5 mol%) I~
|+OTf" Cbz. .O
O ¥ N Ca0, DCE, rt. '

1b 2i 30
The reaction of 1b (49.2 mg, 0.10 mmol, 1.0 equiv), 2i (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf), (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 6 h afforded 30 (48.9 mg, 95%, 95% ee). Rf = 0.5 (PE/EA = 10:1). [a] 2D° =
+14.6 (c = 0.98, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) § 7.63 (d, J = 8.0 Hz, 1H), 7.35 — 7.26 (m, 5H),
7.21 (d, J = 8.0 Hz, 1H), 7.05 (d, J = 8.0 Hz, 1H), 6.84 (d, J = 8.0 Hz, 1H), 5.18 (d, J = 12.4 Hz, 1H),
5.14 (d, J = 12.4 Hz, 1H), 3.45 (s, 3H), 2.35 (s, 3H), 2.19 (s, 3H), 1.87 (s, 3H), 1.82 (s, 3H). *C NMR
(101 MHz, CDCl3) 6 155.23, 142.95, 142.04, 138.00, 137.00, 136.63, 136.32, 136.13, 135.69, 134.61,
130.57, 129.24, 128.32, 127.93, 126.23, 98.51, 67.35, 61.51, 20.60, 20.21, 18.03, 16.27. HRMS (ESI):
calcd for CasHzsINOsNa (M+Na)* 538.0855, found 538.0848.
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Compound 3p was prepared following the Procedure A

O Cu(OTf), (5 mol%) O
L10 (7.5 mol%
FOTF + T8~ -O~ (7.5 mol®) o™

Ca0, DCE, r.t. !
1c 2a 3p

Iz

The reaction of 1c (48.4 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)(1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 6 h afforded 3p (56.8 mg, >99%, 94% ee). Rf = 0.5 (PE/EA = 10:1). [«a] ZDO =
+0.4 (c = 1.12, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, A = 254 nm. 'H NMR (400 MHz, CDCl3) 5 7.60 (d, J = 8.4 Hz, 3H), 7.29 (d, J = 8.0 Hz, 2H),
7.10 (d, J = 8.8 Hz, 2H), 6.36 (s, 1H), 3.77 (s, 3H), 2.46 (s, 3H), 2.34 (s, 3H), 2.20 (s, 3H), 2.16 (s, 3H),
1.97 (s, 3H). *C NMR (101 MHz, CDCl3) § 144.61, 140.22, 139.38, 139.24, 138.83, 138.75, 137.62,
137.44, 136.50, 132.16, 131.72, 130.80, 130.17, 128.93, 124.34, 101.42, 65.19, 21.71, 21.67, 20.96,
20.57, 20.11. HRMS (ESI): calcd for C24H2sINO3SNa (M+Na)* 558.0576, found 558.0574.

Compound 3q was prepared following the Procedure A

O Cu(OTH), (5 mol%) O
L10 (7.5 mol%) >

foTf +  Cbz -0 'o

N CaO, DCE, r.t '
’ s L N\
O H O Cbz

1c 2i 3q

The reaction of 1c¢ (49.2 mg, 0.10 mmol, 1.0 equiv), 2i (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf), (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 6 h afforded 3q (38.6 mg, 75%, 89% ee). Rf = 0.5 (PE/EA = 10:1). [a] 2D° =
+32.3 (c = 0.97, CHCIs3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0
mL/min, » = 254 nm. *H NMR (400 MHz, CDCls) § 7.58 (s, 1H), 7.37 — 7.27 (m, 5H), 7.14 (s, 1H),
6.99 (s, 1H), 6.94 (s, 1H), 5.18 (s, 2H), 3.50 (s, 3H), 2.37 (s, 3H), 2.29 (s, 3H), 1.96 (s, 3H), 1.91 (s,
3H). C NMR (101 MHz, CDCl3) & 155.22, 139.23, 138.99, 138.72, 137.86, 137.70, 137.67, 136.83,
136.74, 136.10, 131.49, 130.63, 128.32, 127.96, 127.92, 127.20, 101.89, 67.38, 61.83, 21.12, 21.00,
20.55, 19.76. HRMS (ESI): calcd for CasH26INOsNa (M+Na)* 538.0855, found 538.0851.

Compound 3r was prepared following the Procedure A
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O Cu(OTH), (5 mol%) O
L10 (7.5 mol%)

OTF Ts. .O lo”
roTr N“ Ca0, DCE, rt. N
» ot
F F
1d 2a 3r

The reaction of 1d (49.2 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 6 h afforded 3r (46 mg, 85%, 96% ee). Rf = 0.5 (PE/EA = 10:1). [a] 2D° =+915
(c =0.96, CHCIl3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, A
=254 nm. 'H NMR (400 MHz, CDCl3) & 7.58 (d, J = 8.4 Hz, 2H), 7.51 (dd, J = 7.8, 2.6 Hz, 1H), 7.32
(d, J = 8.0 Hz, 2H), 7.07 (dd, J = 9.2, 2.4 Hz, 1H), 7.01 (dd, J = 8.8, 2.4 Hz, 1H), 6.25 (dd, J = 9.6, 2.4
Hz, 1H), 3.83 (s, 3H), 2.47 (s, 3H), 2.23 (s, 3H), 1.99 (s, 3H). °F NMR (376 MHz, CDCls) & -112.49,
-112.51, -112.54, -114.08, -114.10, -114.10, -114.13. 3C NMR (101 MHz, CDCls) § 162.66, 160.18,
145.24, 141.63 (d, J = 7.9 Hz), 141.33 (d, J = 9.1 Hz), 139.81 (d, J = 8.8 Hz), 137.91 (d, J = 3.6 Hz),
136.89 (d, J = 3.4 Hz), 130.89, 130.20, 129.24, 123.24 (d, J = 23.5 Hz), 117.77 (d, J = 21.2 Hz), 116.89
(d, J = 20.6 Hz), 110.80 (d, J = 23.5 Hz), 100.52 (d, J = 7.9 Hz), 65.42, 22.13 (d, J = 1.5 Hz), 21.74,
20.35 (d, J = 1.8 Hz). HRMS (ESI): calcd for Co:H20F2INO3sSNa (M+Na)* 566.0074, found 566.0078.

Compound 3s was prepared following the Procedure A

CO Cu(OTH), (5 mol%) OO
L10 (7.5 mol%) -
FOTH + T8 -Ox 'o
N.
oy

N Ca0, DCE, rt.
1e 2a 3s

The reaction of 1e (26.4 mg, 0.05 mmol, 1.0 equiv), 2a (12 mg, 0.06 mmol, 1.2 equiv), Cu(OTf)2 (0.9
mg, 5.0 mol%), L10 (2.4 mg, 7.5 mol%) and CaO (5.6 mg, 0.10% mmol, 2.0 equiv) in DCE (1.0 mL)
at room temperature for 12 h afforded 3s (21.1 mg, 73%, >99% ee). Rf = 0.3 (PE/EA = 10:1). [«] 2D° =
-24.2 (c = 0.38, CHCI3). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 10:90, flow: 1.0
mL/min, » = 254 nm. *H NMR (400 MHz, CDCls) 5 8.04 (d, J = 8.8 Hz, 1H), 7.92 (dd, J = 8.2, 2.8 Hz,
2H), 7.84 (d, J = 8.8 Hz, 1H), 7.70 (d, J = 8.4 Hz, 1H), 7.53 (tdd, J = 8.0, 6.8, 1.2 Hz, 2H), 7.43 — 7.29
(m, 5H), 7.21 (dd, J = 8.4, 3.2 Hz, 3H), 7.03 (d, J = 8.8 Hz, 1H), 3.55 (s, 3H), 2.44 (s, 3H). *C NMR
(101 MHz, CDCls) & 144.71, 139.89, 139.30, 137.17, 135.54, 134.27, 133.43, 132.62, 132.37, 132.15,
129.94, 129.54, 129.17, 129.14, 128.70, 128.02, 127.61, 127.20, 127.17, 126.98, 126.41, 126.23,
123.23, 100.64, 65.13, 21.70. HRMS (ESI): calcd for CsH2INO3SNa (M+Na)* 602.0263, found
602.0273.

Compound 3t was prepared following the Procedure A
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O Cu(OTH), (5 mol%) O
L10 (7.5 mol%
FOTF + 15O ( 2 'o

CaO, DCE, r.t. !
1f 2a 3t

~

Iz

N.
O Ts

The reaction of 1f (47.0 mg, 0.10 mmol, 1.0 equiv), 2a (24.1 mg, 0.12 mmol, 1.2 equiv), Cu(OTf)2 (1.8
mg, 5.0 mol%), L10 (4.2 mg, 7.5 mol%) and CaO (11.2 mg, 0.20 mmol, 2.0 equiv) in DCE (2.0 mL) at
room temperature for 6 h afforded 3t (48.2 mg, 93%, 95% ee). Rf = 0.5 (PE/EA = 10:1). [a] 2D° =+0.7
(c = 1.05, CHCIs). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, A
=254 nm. H NMR (400 MHz, CDCls) 8 7.61 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 7.6 Hz, 3H), 7.22 -
7.17 (m, 2H), 7.15 (t, J = 8.0 Hz, 1H), 6.63 (d, J = 7.6 Hz, 1H), 3.70 (s, 3H), 2.49 (s, 3H), 2.46 (s, 3H),
2.21 (s, 3H), 2.01 (s, 3H). *C NMR (101 MHz, CDCl3) & 144.64, 144.24, 142.16, 139.35, 138.92,
137.72, 136.57, 132.20, 130.90, 130.06, 129.58, 129.08, 128.67, 127.78, 123.74, 107.86, 65.12, 29.55,
21.69, 21.41, 20.14. HRMS (ESI): calcd for CasH24INOsSNa (M+Na)* 544.0419, found 544.0421.

Synthesis of compound 4a

O CH3NO, O
Me |

Me 1OMe 120 °C, 24h H
Me N\S//O Me N_ 0O
PRao! (J S0
Me Me
3a, 98% ee 4a, 71%, 99% ee

In a 10 mL schlenk tube capped with PTFE screw cap, 3a (101 mg, 0.20 mmol, 98% ee) was dissolved
in CH3NO; (1.0 mL) under nitrogen. The mixture was heated to 120 <C and stirred for 24 h. After
complete consumption of starting material, the reaction was cooled to room temperature, the solvent
was removed and the residue was purified by column chromatography on silica gel (hexanes/ethyl
acetate = 20:1) to afford the desired product 4a (67.7 mg, 71%, 99% ee). Rf = 0.3 (PE/EA =
10:1). [a]?) = +316 (c = 0.98, CHCIs). HPLC conditions: Chiralpak ID-H, isopropanol/hexane =
5:95, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) § 7.81 (d, J = 8.0 Hz, 1H), 7.77 —
7.71 (m, 2H), 7.51 (d, J = 8.0 Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 7.23 (t, J = 8.6 Hz, 3H), 7.04 (t, J = 7.8
Hz, 1H), 6.98 (d, J = 7.6 Hz, 1H), 5.98 (s, 1H), 2.38 (s, 3H), 1.83 (s, 3H), 1.76 (s, 3H). **C NMR (101
MHz, CDCls) 6 143.92, 139.51, 139.07, 137.46, 136.73, 136.60, 133.73, 132.53, 130.69, 130.40,
129.62, 128.67, 127.55, 125.44, 114.96, 101.38, 21.48, 20.77, 19.70. HRMS (ESI): calcd for

Co1H20INO2SNa (M+Na)* 500.0157, found 500.0156.

Synthesis of compound 5j

O AICI, O

Me IOBn THF, rt., 24 h Me |

Me N (o) H
T e
3j, 95%ee 5j, 78%, 96% ee
To a 25 mL Schleck tube containing 3j (106 mg, 0.20 mmol, 1.0equiv, 95% ee) and THF (1.0 mL) was

added anhydrous AICI3 (80 mg, 0.60 mmol, 3.0 equiv) as one portion under nitrogen, and stirred for 24
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h at room temperature. After complete consumption of starting material, the solution was quenched
with 4M HCI solution (2 mL) and water (10 mL), extracted with ethyl acetate (10 mL x 2), dried over
anhydrous sodium sulfate and purified by flash column chromatography on silica gel (hexanes/ethyl
acetate = 50:1) to afford the desired product 5j (66.4 mg, 78%, 96% ee). Rf = 0.7 (PE/EA =
20:1). [a]?%) = +39.8 (c = 1.23, CHCls). HPLC conditions: Chiralpak OD-H, isopropanol/hexane =
1:99, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCl3) 4 7.82 (t, J = 7.6 Hz, 1H), 7.43 -
7.26 (m, 7H), 7.15 (t, J = 9.2 Hz, 1H), 7.04 — 6.90 (m, 2H), 6.52 (d, J = 10.8 Hz, 1H), 4.80 (qd, J =
11.1, 8.4 Hz, 2H), 2.05 (d, J = 9.2 Hz, 3H), 1.92 (d, J = 9.6 Hz, 3H). 3C NMR (101 MHz, CDCls) &
144.75, 140.90, 138.90, 137.13, 136.50, 135.73, 130.30, 129.56, 129.19, 128.92, 128.68, 128.38,
128.14, 123.26, 112.13, 101.40, 77.35, 21.17, 19.32. HRMS (ESI): calcd for C,:H20INONa (M+Na)*
452.0487, found 452.0489.

Synthesis of compound 6j and 7j

C o L C

MMe 10BN CHsSSCHa, 1t,24h  Me | Me !

° Nj(o\’< >~  Me NH, * Me NH,
° g T
3j S
from 1.0 mmol scale reaction 6], 32%, 95% ee 7], 34%, 95% ee
91%, 95% ee

To a 25 mL Schleck tube containing 3j (481.3 mg, 0.91 mmol, 1.0 equiv, 95% ee) and dimethyl
disulfide (5.0 mL) was added anhydrous AICl; (364 mg, 2.73 mmol, 3.0 equiv) as one portion under
nitrogen, and stirred for 24 h at room temperature. After complete consumption of starting material, the

solution was quenched with 4M HCI solution (4 mL) and water (10 mL), extracted with ethyl acetate
(10 mL x 2), dried over anhydrous sodium sulfate and purified by flash column chromatography on
silica gel (hexanes/ethyl acetate = 50:1) to afford product 6j (92.6 mg, 32%, 95% ee) and 7j (114.2 mg,
34%, 95% ee).

6j: Rf = 0.5 (PE/EA = 10:1). [a] 2D° = +34.1 (c = 0.74, CHCIs). HPLC conditions: Chiralpak AD-H,
isopropanol/hexane = 1:99, flow: 1.0 mL/min, A = 254 nm. 'H NMR (400 MHz, CDCl3) § 7.83 (d, J =
8.0 Hz, 1H), 7.30 (d, J = 7.6 Hz, 1H), 7.13 (t, J = 7.6 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 6.73 (d, J = 7.6
Hz, 1H), 6.65 (d, J = 8.0 Hz, 1H), 3.29 (s, 2H), 2.09 (s, 3H), 1.89 (s, 3H). **C NMR (101 MHz, CDCls)
5 142.87, 142.04, 139.04, 137.14, 136.22, 130.31, 129.65, 129.35, 128.53, 120.01, 112.92, 102.08,
21.13, 19.71. HRMS (ESI): calcd for C14H14INNa (M+Na)* 346.0069, found 346.0063.

7j: Rf = 0.4 (PE/EA = 10:1). [a] ZDO = -14.1 (c = 1.40, CHCIs). HPLC conditions: Chiralpak AD-H,
isopropanol/hexane = 2:98, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCl3) 6 7.82 (d, J =
7.6 Hz, 1H), 7.30 (d, J = 6.8 Hz, 1H), 7.24 (d, J = 8.4 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 6.66 (d, J = 8.4
Hz, 1H), 3.67 — 2.61 (broad, 2H), 2.40 (s, 3H), 2.07 (s, 3H), 1.99 (s, 3H). 3C NMR (101 MHz, CDCls)
8 142.09, 141.70, 139.00, 137.23, 136.52, 130.41, 130.37, 130.12, 129.45, 125.49, 113.51, 101.99,
21.16, 18.05, 17.00. HRMS (ESI): calcd for C1sH17INS (M+H)* 370.0126, found 370.0131.
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—2.000
—1.893

L 12000

L 11000

L 10000

L9000

L8000

L7000

L 6000

L5000

L4000

L3000

L2000

L 1000

3 14
2 e <

L -1000

T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 ~-L5

£1 (ppm)

lag-3-18-p2-21. 13. fid  2avy

L 2300

924
102. 084

L 2200

120014
— 1z

L2100
L 2000
L 1900
L 1800
L1700
L 1600
L 1500
L 1400
NH2 L 1300
L 1200
L 1100
L 1000
L 900

L 800

L 600

L 500

L 400

L 300

L 200

{ L 100
b Lo

L -100

L -200

T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)
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lag-3-18-pl. 1. fid

L 26000

L 24000

L 22000

L 20000

L 18000

L 16000

L 14000

L 12000

L 10000

L8000

L 6000

L4000

L2000

1.033
1.08=

1.02=

L —2000

lag-3-18-p1-20. 13. fid

T T T T T T
.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
£1 (ppm)

988

101

0.¢

o

o

T T T
180 170 160 150

T
140

T T T T
130 120 110 100 90 80 70 60
£1 (ppm)
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L 2200

L2100

L2000

L 1900

L 1800

L 1700

L 1600

L 1500

L 1400

L 1300

L 1200

L 1100

L 1000

L 900

L 800

L700

L 600

L 500

L 100

L300

L 200

L 100

Lo

L -100

L 200




|

ik

i T N

106119 LQG 2 149. 2. ser

YPHSW CDC13 D:\\ guzhenhua 25

¢

5.

5

5.

0

T
.0 3.5

£2 (ppm)
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Copies of HPLC Traces

Sample Mame: LOG-1-160-1(AD,SX,1.8,RACE)

Data File F:\DATAYLQG\DATA\LQG-1-169-1{AD,5X,1.8,RACE).D

Acq. Operatar @ SYSTEM
Sample Operator : SYSTEM
Aeq. Imstrument : LC1ZG8
Injection Date : @7/12/2918 22:23:32

Acg. Method ¢ Fi\METHOODMWZK .M

Location : 1

Inj Valume : Mo inj

Lest changed ¢ @7/12/2818 22:16:34 by SYSTEM
(modified after loading)
Analysis Methed @ C:\Chem32\1\Methads\DEF_LC.M
Last changed ¢ 138272814 23:27:44 by SYSTEM
Additional Info : Peak{s) manually integrated

Signal 1: DADL A, Sig=254,4 Ref=off

Peak RetTime Type Width Ares
¥  [min] [min] [maU*s]

1  6.445 BB 8.175% 156.41916
2 9.266 BB 8.2486 147.48583

Totals : 3A3.82419

LC1ZG@ 27/86,/3819 83:42:59 SYSTEM

0aD1 A, Big=254,4 Ref=ol (FADATALOGNDAT AL OG- 1-168-1[A0, 5%, 1.0 RACE LO)
=All L
14 4
12+
10+ -
1 O
]
B+ N\ /y
/
5_
4+ -
3a-racemic
] -
o
T L] T T T
z 4 E B 10 it
Areaa Percant Rsep-urt
Sorted By : Signal
Multiplier H 1. 23
Dilution H 1. &23a

Uge Multiplier & Dilution Factor with ISTDs

Height Area
[maw] X

13.625681 51.4834
9.21731 48.51B6

22.84222

Fage 1 of 2
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Data File F:\DATAYLOG\DATA\LQG-1-168-1(AD,5X,1.8,86).0
Sample Mame: LOG-1-168-1(AD,5%,1.8,ee)

Acq. Operater @ SYSTEM

Location : 1
Injection Date : @7/12/28d8 22:37:35
feg. Method : ZK.M
Analysis Method @ C:ZChemi2hi\Methads \DEF_LC.M
Last changed t13fe2f2904 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
TR &, Eig=254,4 Rof=of (FALAT AL GAOAT AL G- -1 EG-1 AL, 5%, 10,ea] 0]
mall ] ?
=00
700
E00 - —
I O
VO]
500 ] N_ 7
S
/r
4004 o)
300
3a-ee
200
100
g
N P —
- . . : . : - T - - - - - - - .
2 4 [ 8
Area Percent Report
Sorted By H Signal
Multiplier H 1. 3da
Dilution H 1. 88aa
Use Multiplier & Dilution Factor with ISTDS
Signal 1: DADM A, Sig=254,4 Ref=off
Peak RetTime Type MWidth Aren Maight Aren
¥ [min] [min] [maU*s] [maw] X

1  &.389 BB 8.1715 1.8126%9:4  EB5.88714 99.4163
2 9,123 BB 8.2x0 50, 45298 3.8131F @.5B37

Totals : 1.61B63e4  BER. 82827

*=* End of Report *=*

LC1266 27/86,/2819 @3:41:19 S5YSTEM Fage 1l of 1
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<Sample Information>

Sample Name
Sample ID
Data Filename

: lgg-2-104-1(AD,5%,1.0,race)

: Pg-z-ma.-mn,sw 0.race).lcd

Method Filename : LCY single.lcm
Batch Filename
Vial # s 11 Sample Type : Unknown
Injection Volume @ 15 uL
Date Acquired : 522019 4:16:48 AM Acquired by : System Administrator
Date Processed @ 5/2/2019 4:29:12 AM Processed by : Systemn Administrator
<Chromatogram>
mi
b3 = Detector A Channel 1 254nm|
4001 S
j —
3001 Y
N. P
//S
200-] o) \©\
F
100} 3b-racemic
: I\
0.0 2I.5 5!0 7 I 5 1 E:'.D
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 5.794 5392930 444498 49.883 M
2 6.714 5418155 419538 50.117
Total 10811085 864036
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<Sample Information>
: lgg-2-104-1(AD,5%,1.0,ee)

Sample Name

Sample ID

Data Filename

: {?8-2-1 04-1(AD,5%,1.0,ee).lcd

Method Filename : LCY single.lcm
Batch Filename
Vial # 111 Sample Type : Unknown
Injection Wolume @ 15 ulL
Date Acquired : 5/2/2019 4:31:45 AM Acquired by : System Administrator
Date Processed @ 5/2/2019 4:39:39 AM Processed by : System Administrator
<Chromatogram>
m\y
tector A Channel 1 254nm|
O Ld
20004 [ Io/
NP
,8
a
T
10004
F
3b-ee
2
~
o o
T L A A R B B | L I A B R
1] 1 2 3 4 5 -] 7
min
<Peak Table>
Detector A Channel 1 254nm
Peakd#| Ret. Time Area Height Conc. Unit Mark Name
1 5.801| 34578484 2748713 99.252 M
2 6.739 260493 21855 0.748 M
Total 34838977 2771569
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<Sample Information>
Sample Name 1 1gg-2-110(AD,5%,1.0,race)
Sample ID :
Data Filename : lgg-2-110(AD,5%,1.0,race).lcd
Method Filename : GW.J single.lcm
Batch Filename
Vial # t1-1 Sample Type : Unknown
Injection Wolume  : 15 uL
Date Acquired 1 63/2019 12:34:05 AM Acquired by : System Administrator
Date Processed : 5/3/2019 12:53:14 AM Processed by : Systern Administrator
<Chromatogram>
my
§ Detector A Channel 1 254nm|
750 =
" 5
500 10~
T
N /,o
//S
T
250+
OMe
3c-racemic
0
T L T T 7 T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.004| 13295279 794421 49.983 S
2 15.425| 13304399 571315 50.017
Total 26599678 1365735
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<Sample Information>

Sample Name : lgg-2-110(AD.5%,1.0,ee)
Sample ID :

Data Filename Ig
Method Filename : G

J single.lcm
Batch Filename

g-2-110(AD.5%,1.0,8e).Icd

Vial # 111 Sample Type : Unknown
Injection Volume @ 15 uL
Date Acquired : 5/3/2019 12:59:48 AM Acquired by : System Administrator
Date Processed @ 5/3/2019 1:18:12 AM Processed by : Systemn Administrator
<Chromatogram>
my
20004 ] Detector A Channel 1 254nm|
s
1500 O
10~
1000 N_ O
T
500 OMe
3c-ee §
=
o 2
0.0 I 2|5 o 5.Iﬂ ‘IE:'.D I12‘|.5| I15:.ﬂl ‘I*.E;
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.053| 33550443 1944005 98.227 S M
2 15.6086 261243 11496 0.773
Total 33811685 1955501
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<Sample Information>

Sample Name : LQG-2-51-2(AD,5%,1.0,race)
Sample ID :

Data Filename : LQG-2-51-2(AD,5%,1.0 race).lcd
Method Filename : GW.J single.lem

Batch Filename

Vial # 211 Sample Type : Unknown
Injection Volume @ 15 uL
Date Acquired : 4/16/2019 10:34:45 PM Acquired by : System Administrator
Date Processed @ 4/16/2019 10:44:23 PM Processed by : System Administrator
<Chromatogram>
mv/
500+ L] ?teclorﬁ. Channel 1 254nm|
@© >
i -
400 O
300+ ! IO/
N //o
.S
/
2004 O \©\
t-Bu
1007 3d-racemic
o
T T T T L T T T T
a 1 2 3 4 5 [ 7 8 9
min
<Peak Table>
Detector A Channel 1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 5.818 5684225 479095 49.940
2 7.008 5697828 433539 50.060
Total 11382053 912634
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<Sample Information>

Sample Name
Sample ID
Data Filename

: LQG-2-51-2 (2)(AD,5%,1.0,ee)
: LQG-2-51-2 (2)(AD,5%,1.0,ee).lcd

Method Filename : GW.J single.lcm
Batch Filename :
Vial # 111 Sample Type : Unknown
Injection Volume 15 uL
Date Acquired 1 4/16/2019 10:49:41 PM Acquired by : System Administrator
Date Processed @ 4/16/2019 10:57:44 PM Processed by : System Administrator
<Chromatogram>
my
QeteclorA Channel 1 254nm|
&
500 O
1o~
N_ /,o
Js
O/
250+ \©\
t-Bu
3d-ee
~
=
G‘ L
— —— 77— T T T T
o 1 2 3 4 5 ] T
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Mame
1 5.823 7953873 670757 99.422 M
2 7.017 46271 3632 0.578 M
Tofal 8000144 674389
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Data File F:\DATAYLQG\DATAYlqg-1-151-1(AD,5X,1.8,RACE).D
Sample Mame: lgg-1-151-1(AD,5%,1.8,RACE)

Acq. Operater @ SYSTEM

Location : 1
Injection Date : @0/16/2818 21:23:36
Acg. Method ¢ rxdeng.M
Analysis Methed : C:\Chem32\1\Methads\DEF_LC.M
Last changed ¢ 13/82/2814 23:27:44 by SYSTEM
Additional Infe : Peak(s) manually integrated
TR A, Eig=254,4 Ret=o (FALAT ALCIGAOAT Alog-1- 1511 (AL, 5%, LIRACELD)
=aAll ?
a5 2
B O
I p/
o ClI
45 N
,S
/
O
50
3e-racemic
_55-
———
1 2 3 4 5 B T =
Area Percent R&pﬂ‘t
Sorted By : Signal
Multiplier : 18000
Dilutien : 1.8008
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 5ig=254,4 Ref=off
Peak RetTime Type MWidth Area Height Area
¥ [min] [min] [maU*s] [maw] X
] e [-===mmmmms f---=-mne-- [--=mmmn- |
1 6.471 BE  @.1635 262.93973 24.85271 49.BE12
2 7.486 BE  @.1B01 264.10028 18.95713 58.11E8
Tatals : 527.13193  45.80084
*== End of Report *=*
LC126A 27/86/3810 85:24:83 SYSTEM Fage 1 of 1
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Data File F:\DATAYLOG\DATA\LQG-2-56-3({AD,5%,1.8,88).D
Sample Mame: LOG-2-56-3(AD,5%,1.8,ee)

Acq. Operator @ SYSTEM
Lacatian : 1
Injection Date : 11/84/28d19 19:58:24
Aeg. Methad ¢ LQG.M
Analysis Method @ C:YChem32\1\Methods\DEF_LC.M
Last ehangead 138272804 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
OACT A, Eig=254,4 Ref=a {1 \0AT RLOGDAT AL G-2-E6-3(A0, 5%, 1 Laa] O}
L] %
500+
4004
| 9/
o ClI
200 - N
/S
/
(0]
200+
3e-ee
100+
~
J a
5 . . WANEE |
_—————— ——— —_—r -
1 2 a 4 5 [ T i ]
Area Percent Report
Sorted By : Signal
Multiplier H 1. 2ade
Dilution H 18888
Use Multiplier & Dilution Factor with ISTDS
Signal 1: DADA A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
¢ [min] [min] [mau*s] [mal] x
- o e R |---mmee |
1 6.329 BV B.1615 &854.99787 562.74353 04 1444
2 7.247 VB B.1B53 3I76.68693 38.537731  5.E556
Totals : 6431.68488 59328136
%% End of Report ®=*®
LC126@ 27/86/2819 B4:24:23 SYSTEM Fage 1 of 1
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<Sample Information>

Sample Name
Sample ID
Data Filename

: LQG-2-99(AD-5%, 1.0,race)
: LOG-2-99(AD-5%, 1.0,race).cd

Method Filename : GW.J single.lcm
Batch Filename
Vial # 2 1-1 Sample Type : Unknown
Injection Volume 15 ulL
Date Acquired : 4/28/2019 3:58:10 PM Acquired by : System Administrator
Date Processed :4/28/2019 4:57:55 PM Processed by : System Administrator
<Chromatogram>
mV
750 Dgtector A CEannel 1 254nm|
b ;
uw w
500 O
o
N /,O
,S
/
o
250
3f-racemic
0
T L T T T T T
1] 1 2 3 4 5 5] 7
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 5.359 8514583 708437 50.763 M
2 6.094 8258544 648237 48.237 M
Total 16773127 1358675
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<Sample Information>

Sample Name
Sample ID
Data Filename

: LQG-2-99(AD-5%, 1.0,ee)
: LQG-2-99(AD-5%, 1.0,ee).lcd

Method Filename : GW.J single.lcm
Batch Filename

Vial # 1141

Injection Volume @ 15 ulL

Date Acquired : 4/28/2019 4:07:36 PM

Date Processed

: 4/28/2019 4:57:51 PM

Sample Type

Acquired by

Processed by

: Unknown

: System Administrator
: Systemn Administrator

<Chromatogram>
my
Detector A Channel 1 254nm
&
7501 O
| 9/
5001 N_ O
(Js
2504
3f-ee 8
&
)
L I e A I L R LR
0 1 2 3 4 5 6
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 5357 11247920 920082 a7.723
2 6.105 262117 20958 2.277 A
Total 11510037 941040
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Data File F:\DATA\LOG\DATA\1gg-1-151-2(AD,5X,1.@,RACE).D
Sample Mame: lgg-1-151-2(AD,5X,1.8,RACE)

Aeq. Operatar
Sample Operator :
Aeq. Instrument
Injection Date

Acg. Method
Last changed

Analysfis Method :
Last changed :
Additional Info @

SYSTEM
SYSTEM
LC1268 Lacatisn
B0/10/2618 20:48:10
Inj Volume

F 1 WMETHOD, Fadeng . M
B0/10/2618 20:19:51 by SYSTEM
(modified after loading)
C:\Cheml21\Methads\DEF_LC.M
13/82/2014 23:27:44 by SYSTEM
Peak(s) manually integrated

: Manually

OADT &, Eig=254,4 Rof=ol {FADATALOGAAT Alkgg-1-151-20A0, 5%, 1.0RACELD)
=fl ﬁ
] O
I p/
35 N \S//
’ §
O OO i
=40
3g-racemic
=45
50
55
2 4 -} :] a0 12 14
Area Percent Report
Sorted By : Signal
Multiplier : 1,808
Dilution : 1.8848

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD A,

peak RetTime Type Width

¥ [min]

1 9.992 BB
2 16.684 BB

Tatals :

Sig=054,4 Ref=off

Aren
[maL*s]

Height

27.71568 58.21095
16.18133 49_ 7EAS

8.2773 506.69492
8.473%9 5@2.26578

1808 . D6869 43 81684

LC1266 27/86/2819 @85:22:86 SYSTEM

Fage

1l of 2

S53




Data File F:\DATA\LOG\DATA\lqg-3-17(AD,5%,1.8,EE).0
Sample Mane: lqg-3-17(AD,5%,1.8,EE)

S54

Acg. Operater @ SYSTEM
Sample Operater : SYSTEM
Aeq. Instrument @ LC1268 Lacation : 1
Injection Date @ 16/P6/2819 @0:48:37
Inj Volume : Mo inj
Aeq. Methed ¢ FYMETHODALOG. MALQG .M
Last changed ¢ 16/B6/2819 89:37:28 by SYSTEM
(modified after loading)
Analysis Method @ C:\Chem32\1\Methods\DEF_LC.M
Last ehanged + 13/92/2814 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
OADT A, Big=254,4 RE=0 {FADAT AL CIG LA ANag-3 1TTAD, 5%, LLEELD)
=l 0
h
7o
E00
500 O 10—
]
N, P
400 S
7
O O
3004
200 3g-ee
100
g
| 2
0 i1, - P . —
T T T T T T T T T
3z 4 B ] 10 12 14 36 18
Ares Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0080
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADA A, Sig=254,4 Ref=off
Peak RetTime Type Width Ares Height Area
¥  [min] [min] [maU*s] [maw] X
__________________________________________________ I
1  9.745 BB B.2632 1.36613e4  TE4, 35779 97.2126
2 16.678 BB B8.4599 301.71885 12.76704 2.7E74
Totals : 1.408538e4  T97.12573
LC1ZER 1778672819 84:38:37 SYSTEM Page 1 of 2




Data File F:\DATA\LOG\DATA\LQG-2-56-1{2)(4D,5%,1.8,race).0
Sample Mame: LOG-2-55-1(2)(AD,18%,1.8,race)

Acq. Operatar
Saple Operator :
Acq. Instrument
Injection Date

Aeq. Method
Last changed :

Analysis Method :
Last changed :
Additional Info :

SYSTEM
SYSTEM
L1268 Lacation : 1
11/84/2819 28:47:11
Inj Velume : Mo inj

F: WMETHODYLOG. M\LQG . M
11/94/2819 28:44:24 by SYSTEM
(modified after loading)

C: \Chem32\1\Methods\DEF_LC.M
13/82/2814 23:17:44 by SYSTEM
Peak(s) manually integrated

0aD A, Sig=254 4 Ref=0f (FADATALOGDATANL DE-2-58-1 (ZHAD, 5%, 1. 0 race) 0
=All o F
T Vad
m_
30 -
I O
I
(0]
N\ Z
o 2N
@)
10 .
3h-racemic
o )
T — L ™, e i
T T T T T T T T
z 2 E] 5 B I 8 i
Araa Percant R&p-ﬂ"t
Serted By : Signal
Multiplier : 1.0000
Dilution : 18000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Aren Height Area
¢ [min] [min] [mau*s] [madt] X
e e ey |---memn - J--mnmo-- |------- |
1 7.516 B¥  @.1E7% 617.53455 49.39601 49.5954
2 B.328 MF  @.2333 E27.68056 A4 86363 50.4046
Tetals : 1245.14418 0425084
LC1266 37/66/ 3810 8d:21:31 SYSTEM Page 1 of 2
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Data File F:\DATAYLOG\DATALLQG-2-56-1(AD,5X,1.8,08).D
Cample Mame: LOG-2-56-1(AD,5%,1.8,ee)

Acg. Operator

: SYSTEM

Location @
Injection Date : 11/84/2819 26:59:46
Aeg. Methad ¢ LOG.M
Analysis Method @ C:\Chem32y1\Methods\DEF_LC.M
Last changed 138272804 23:27:44 by SYSTEM
Additional Infe : Peak(s) manually integrated
TACH &, Big=254,4 Ref= [F OAT ALOG DA AL CG-2-EE- 1[0, 5%, 1 Lea .0}
=Al s
Py
o
200
50
200 | O/
]
N_ P
1504
N
O
100
3h-ee
=0
-
L
o T —
S Y — " e
3 3 4 5 B T -] g
Area Percent Report
Sorted By B Signal
Multiplier H 1. gt
Dilution B 1. 2a8a
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 5Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
¥  [min] [min] [maU*s] [maw] X
e e s |-mmmmeeee s |---nnnem |
1 7.531 WF B.2147 4243 83888 329.37485 98.8423
2 B.339 FM 8.1536 B4 .TIRLE 5.56881 1.9577
Tatals : 4328, 56854 334 042EE
s2x End of Report ***
LC1Z6@ 17/86/2819 84:33:17 SYSTEM Fage 1 of 1
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Cata File F:\DATA\LOG\DATA\lgg-2-S8({AD,10%,1.8,race).D
Sample Mame: lgg-2-S8(AD,18%,1.8,race)

Acq. Operator @ SYSTEM

Sample Operater : SYSTEM

feq. Instrument @ LC1268 Location : 1
Injection Date : @7/84/2819 19:25:37

Inj Volume : Mo inj
Aeg. Method ¢ F:\METHODWLOG. M\LOG .M
Lest changed ¢ @7/84/2819 10:17:58 by SYSTEM
(modified after loading)
Analysis Method @ C:\Chem32\1\Methads\DEF_LC.M
Last changed ¢ 13/82/2814 23:27:44 by SYSTEM
Additional Info : Peak{s) manually integrated

OADT &, Big=254,3 R=0 {FADAT AL CIGLVAT ANy -2-S0 AL, 10%, 1 0 rmoa] 0

=all o
100 - g
0]
0]
(Mol
1
0] N (0]
\n/ \Bn
20+ (@]
[ . .
3i-racemic
20
r\ .
] z H H H g T H
Areaa Percent Mpﬂ‘t
Sorted By : Signal
Multiplier H 1.2
Dilution H 1. S

Use Multiplier & Dilution Facter with ISTDs

Signal 1: DADL A, Sig=254,4 Refsoff

Peak RetTime Type Width Area Height Area
¥  [min] [min] [maU*s] [maw] X
e o e |-=mmmseeae B |---nnnem |

1 7.431 BY B.1567 1785.54818 132.87221 49.5472
2 B.828 VB 8.2172 1736.72878 121.21343 58.4518

Totals : 3447 26888 X531, 28565

LC1ZEE 27/86,/3819 83:51:54 SYSTEM Fage 1 pf 2
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Deta File F:\DATAYLOG\DATA\lgg-2-S8(AD,18%,1.8,e8).0
Sample Mame: lgg-2-SO(AD,10%,1.8,ee)

Aeq. Operater @ SYSTEM

Sample Operator : SYSTEM

Aeg. Imstrument @ LC1268 Location : 1
Injection Date 87/84/2819 19:37:35

Inf Volume : Mo inj
Acg. Method
Last changad

F2 WMETHODYLOG. MYLQG . M
a7/84,/2819 10:17:58 by SYSTEM
(modified after loading)
Analysis Methed : C:\ChemaZ\1\Methods\DEF_LC.M
Last changed 13/82/2604 23:27:44 by SYSTEM
Additional Infe : Peak{s) manually integrated

DADA A, Eig=25+,4 Rof=of (FADAT AL OGADAT ANcg-2-S0 A0, 10%, 1 .0.ea].0)
=l %
3504
300
2504
/
1 O
200 - l\/l o
~
\n/ Bn
1504
0]
100
0] 3i-ee
o R
m 1 T T T T T T T T
1 2 a 4 5 [ 7 B ]
Area Percent Report
Sorted Dy : Signal
Multiplier H 1. 2384
Dilution H 1. daa

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, Sig=254, 4 Refzoff

Peak RetTime Type Width Area Meight Area
¥ [min] [min] [maU*s] [maw] X

1 7.441 BV E @.1919 220.95912 17.89172 3.6908
2 B.8I8 VB R @.2239 59B5.53516 486.231087 96.30682

Totals : 6215.49428 424.12273

LC1266 27/86,/ 1819 83:52:27 SYSTEM Fage 1l of 2
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Data File F:\DATAYLQG\DATA\LQG-3-18(00,8.5%,1.8 RAC)-2.D
Sample Mame: LOG-3-10(00,8.5%,1.8,RAC)-2

Aeq. Operator @ SYSTEM

Sample Operator : SYSTEM

Aeq. Imstrument @ LC1268 Location : 1
Injection Date 13/86/2819 21:85:48

Inj Volume : Mo inj
Aeq. Method F: VMETHOD\LQG. M\LOG. M
Lest changed ¢ 13/86/2819 20:48:33 by SYSTEM
(modified after loading)
Analysis Method @ C:\Chem32\1\Methads\DEF_LC.M
Lest changed ¢ 13/82/2814 23:27:44 by SYSTEM
Additional Info : Peak{s) manually integrated

0AD A, Sig=254,4 Ref=of (FADAT ALOGDAT AL DGE-3-10{00,0.5%, 1.0,RAC2.0)
=All |
P F
ﬂ & 5 4
& T
a-
B Bn
I O~
N
~
47 Boc
7
3j-racemic
o
-2 S
2 4 -1 B 10
Area Percant Rﬁep-urt
Sorted By : Signal
Multiplier : 1. 9880
Dilution : FR )
Use Multiplier & Dilutien Factor with ISTDS
Signal 1: DADA A, Sig=254,4 Ref=off
Peak RetTime Type Width Ares Height Area
¥ [min] [min] [mau*s] [madt] x
e e [-===mmmems f--=--mn- [---mmme- |
1 B.148 MM @.2776 284.49597 12.27596 48.7174
2 9.885 MM 8.331 215.17735 11.86642 51.173%
Totals : 41967332  23.34238
L1260 27/86/3810 85:38:41 SYSTEM Fage 1 of 2
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Data File F:\DATAYLQG\DATA\LQG-3-18{00,8.5%,1.8,EE).D

Sample Mame: LOG-3-18(00,8.5%,1.8,EE)

Acg. Operater @ SYSTEM
Sample Operater : SYSTEM

Aeq. Instrument @ LC1268 Location : 1
Injection Date : 13/06/2810 21:19:37
Inf Wolume : No inj
Aeq. Method ¢ F2\METHODNLOG. MYLOG .M
Last changed ¢ 13/86/2819 28:48:33 by SYSTEM
(modified after loading)
Analysis Method : C:YChem32yl\Methods\DEF_LC.M
Last changed + 13/02/2804 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
OAD A, Sig=254,4 Raf=ol! (FADAT ALGCDAT AL 0G-3-100,0.5%, 1.0,EE).0)
=All
m_
LR Bn
I O~
N
~
Boc
204
- 3j-ee
z W
0 _ﬂl..._,-_ as"
I 4 L] -} 10
Area Percant N&pﬂ‘t
Serted By : Signal
Multiplier : 1.0888
Dilution : 1. 00860
Use Multiplier & Dilutien Factor with ISTDS
Signal 1: DADA A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
¥ [min] [min] [maU*s] [maw] X
] e [-===mmmmms f---=-mne-- [--=mmmn- |
1 B.164 MM @.3359  12.7846@ 1.12672 2.52@9
2 B.0986 BB @8.1731 A&77.06289 49.450B3 97.4701
Totals : 0pp. 66743  58.50655
LC126A 27/86/3810 @5:32:18 SYSTEM Fage 1 of 2
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<Sample Information>

Sample Name : 1gg-2-139-1(AD,5%,1.0,rac)
Sample ID :

Data Filename : 1gg-2-139-1(AD,5%,1.0,rac).lcd
Method Filename : Ga\!J single.lecm

Batch Filename

Vial # 2 1-1 Sample Type : Unknown
Injection Volume 15 ulL

Date Acquired : 56/13/2019 5:51:39 PM Acquired by : System Administrator
Date Processed : 5/13/2019 6:04:53 PM Processed by : Systern Administrator
<Chromatogram>
my
3 Detector A Channel 1 254nm)|
2000 © g
-]
/
1500+
0
1000 O N\TS
500
3k-racemic
0
— 1 — 1 T — T 1
0.0 2.5 5.0 7.5 10.0 125
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark MName
1 6.434| 29153697 2111293 49.815 M
2 9.208| 29369842 1800452 50.185 M
Total 58523539 3911745
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<Sample Information>

Sample Name : 1gg-2-139-1(AD,5%,1.0,e€)
Sample ID :
Data Filename : qu\?’-_‘-‘1 39-1(AD,5%,1.0,ee).lcd
Method Filename : GWJ single.lcm
Batch Filename
Vial # 2 1-1 Sample Type : Unknown
Injection Volume @ 15 ulL
Date Acquired : 5M3/2019 6:05:44 PM Acquired by : System Administrator
Date Processed :5/13/2019 6:16:26 PM Processed by : System Administrator
<Chromatogram>
m\
@2 Detector A Channel 1 254nm)|
;
15001 O f
0
1000 N.
O Ts
5004
3k-ee 2
=7
o A/L
T T T T T T T T T T T T T T T T T T T T
0.0 25 50 7.5 10.0
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 6.443| 23576801 1841594 B7.145 M
2 9.159 3477787 227148 12.855 M
Total 27054588 2068742
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<Sample Information>

Sample Name
Sample ID
Data Filename

: LQG-2-61(AD,5%,1.0,race)

: LQG-2-61(AD,5%,1.0,race).lcd

Method Filename : GW.J single.lcm
Batch Filename
Vial # 211 Sample Type : Unknown
Injection Volume : 15 ulL
Date Acquired - 4/13/2019 6:48:46 PM Acquired by : System Administrator
Date Processed :4/13/2019 7:01:36 PM Processed by : System Administrator
<Chromatogram>
my
400 DetecErA Chanrgl 1 254nm)|
E =
3004 O B
200 O N\Ts
100
3l-racemic
0
T T T I T T
0.0 25 5.0 7.5 100 125
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.049 6833796 394522 50.048
2 11.361 6820697 362831 49.952 \'
Total 13654494 757353
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<Sample Information>

Sample Name
Sample 1D
Data Filename

Method Filename

Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

:1-1

:15uL
1 4/13/2019 7:06:26 PM
1 4/13/2019 7:19:16 PM

: LQG-2-61(AD,5%,1.0,€)

: LQG-2-61(AD,5%,1.0,ee).lcd
: GWJ single.lcm

Sample Type

Acquired by
Processed by

: Unknown

: System Administrator
: Systemn Administrator

<Chromatogram>
my
Detecgrh Channel 1 254nm|
1250+ =]
1000+ O
| O/Bn
750 N.
Ts
500
250 3l-ee
g
. =
T T LI T T T T 1 U T
0.0 25 5.0 7.5 10.0 12.5
min
<Peak Table>
Detector A Channel 1 254nm
Peakd#| Ret. Time Area Height Conc. Unit Mark Name
1 10,032 24222313 1300280 08.829 M
2 11.407 286886 16385 1.171 M
Total 24509199 1316664
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<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

]
G

: lgg-2-139-2(AD,5%,1.0,rac)

%;2—1 39-2(AD,5%,1.0,rac).lcd
J single.lcm

Vial # 2141 Sample Type : Unknown
Injection Volume 15 uL
Date Acquired - 5/13/2019 6:20:26 PM Acquired by : System Administrator
Date Processed : 5/13/2019 8:02:33 PM Processed by : System Administrator
<Chromatogram>
mY
Detector A | 1254
etector fg-lanrg nm
uwy o
300+ a7
O ~-PMB
200+ 10
N.
O Ts
100+
3m-racemic
0
0.0 I I 2?5 I 5!0 I T?E I I1'DI.E| 125 15|.D 1?!.5
min
<Peak Table>
Detector A Channel 1 254nm

Peak#| Ret. Time Area Height Conc. Unit Mark Name

1 15.369 7962296 337984 49.807

2 16.279 7992077 287179 50.093 sv

Total 15954373 635163
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<Sample Information>

Sample Name : 1gg-2-139-2(AD,5%,1.0,e€e)

Sample ID :

Data Filename : Iqa\}}_‘-‘1 39-2(AD,5%,1.0,ee).lcd

Method Filename : GWJ single.lcm

Batch Filename

Vial # :1-1 Sample Type : Unknown

Injection Volume @15 ulL

Date Acquired : 5/13/2019 6:47:05 PM Acquired by : System Administrator

Date Processed @ 5/13/2019 8:01:14 PM Processed by : System Administrator

<Chromatogram>

mV

Detector A Channg 1 254nm|
1000 %
750+ O
I /O/PMB
500 O N\TS
2504
3m-ee 3
o
0]
L | 1 T T T T 1 —r 1 T T 1 T T T _°
0.0 25 5.0 7.5 10.0 12.5 15.0 175
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 15.385 1220020 51682 3.621
2 16.266 | 32468845 1065603 96.379 \'
Total 33688864 1117286
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Data File F:\DATA\LOG\DATAVLQG-1-170(AD,5X,1.8,race).D
Sample Mame: LQG-1-170(AD,5%,1.8,race)

Acq. Operatar @ SYSTEM

Location :
Injection Date ¢ 10/12/2818 17:47:13
Acg. Method : LQG.M
Analysis Methed : C:yChemi2\1\Methads\DEF_LC.M
Last changed ¢ 13/82/2814 23:27:44 by SYSTEM
Additienal Infe : Peak(s) mamually integrated
TADT A, Big=254,4 Rof=of (F\0AT MLOGDAT AL DG-1-1 79[ A0, 5%, 10 race) 0]
=l 3
5000 ] F
400 =
| O—
/
200+
N.
Ts
2004
3n-racemic
100+
———— 7 —— 7 ———————————————
1 Z 3 4 5 B T ] -]
Area Percent Rl}p-ﬂl‘t
Sarted By : Signal
Multiplier : 12000
Dilutien : 18808
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
¥ [min] [min] [maU*s] [malt] X
e e [-==mmmmees f----mmee- |-------- |
1 6.134 VW R 8.1622 S966.21720 551.11450 49.7273
2 6.704 VB @.1E31 6@25.502120 408.21250 58.2717
Tetals ¢ 1.10BSBed 1040 3ITIT
*2= End of Report ***
LC1ZGA 27/86/3819 83:39:28 SYSTEM Fage 1 of 1
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Data File F:\DATA\LOG\DATALlqg-2-41-1(AD,5K,1.8,ee).0
Cample Mame: lgg-2-41-1(AD,5%,1.8,8&)

Acg. Operater @ SYSTEM

Sample Operator : SYSTEM

&cq. Instrument @ LC1268 Location
Injection Date B4,/84/2819 15:42:54

Inj Velume
Aeg. Methed
Last changead

F 1 METHOD\LOG. M\LOG .M
84/84/2810 15:38:24 by SYSTEM
(modified after laading)
Analysis Methed @ C:\Chem3Z\1\Methods\DEF_LC.M

Mo inj

Last changed § 13/82/2814 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
0AD1 A, Big=254,4 Ref=oi! (FADATALOGNDAT Algg=2=4 1=1440,5%., 1.0,y 0)
=All
&0
500
400 = -
1 O
N
300 | ~
Ts
200
3n-ee
1004
o] g
T T T T T T
1 z 3 4 5 -1 T
Areaa Percant H&p-ﬂ‘t
Sorted By : Signal
Multiplier . 18808
Dilutien : 18808
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type MWidth Aren Height Area
¥  [min] [min] [maU*s] [maw] X
e |----]------- |---emmee-- - R |
1 6.188 W R @.1687 7347.11621 652.88BE5 98.3552
I E.768VE E @.2118 132 B60AA  B.24TEL  1.6448
Tetals : TAED GBEAD  GE1.13GET
LCAZGE J3/06/3810 18:53:44 SYSTEM Page 1 of 2
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<Sample Information>

Sample Name : lgg-2-153-1{AD,5%,1.0,rac)
Sample ID :

Data Filename Ig
Method Filename : G

Batch Filename

%2—‘15&1{.&&5%,1 .0,rac).led
J single.lcm

Vial # £ 1-1 Sample Type : Unknown
Injection Volume  : 15 ulL
Date Acquired 1 5M17/2019 10:43:47 AM Acquired by : System Administrator
Date Processed :5/17/2019 10:58:50 AM Processed by : System Administrator
<Chromatogram=>
my
500 DetectotA Channeld 254nm|
B E
400
300 l | 0O—
I
N ~Cb
200 O z
100+ .
3o-racemic
0
—r 1  r - 1 - 1 1T " r 1T T 1
0.0 25 5.0 7.5 125
min
<Peak Table>
Detector A Channel 1 254nm
Peaki#| Ret. Time Area Height Conc. Unit Mark Name
1 12.017[ 10246056 489727 49.902
2| 13.577| 10286221 454864 50.098 v
Total 20532276 944590
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<Sample Information>

Sample Name
Sample ID
Data Filename

: LQG-2-153-1(AD-5%, 1.0,EE)
: LQG-2-153-1(AD-5%, 1.0,EE).Ilcd

Method Filename : LCY single.lcm
Batch Filename
Vial # 211 Sample Type : Unknown
Injection Volume : 15 ul
Date Acquired : 5M17/2019 1:36:09 PM Acquired by : System Administrator
Date Processed :5/17/2019 1:50:59 PM Processed by : System Administrator
<Chromatogram>=>
mY
Detectd®A Channel 1 254nm|
~
5004 O
| /O/
N
O Cbz
250
3o0-ee J 3
o
o
0 . —
D.DI EISI o 5!1:! - I?IS I I10.EII I I12‘|.5I -
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 11.758] 14715431 704132 87.330
2 13.284 403736 18833 2.670
Total 15119168 7229686
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ata File F:\DATA\LOG\DATA\LQG-2-41-2(AD,5X,1.8,race).D
Sample Mame: LOG-2-41-2(AD,5%,1.8,race)

LC1ZE@ 23/86,/3819 18:54:32 S5YSTEM

Acq. Operator @ SYSTEM
Location : 1
Injection Date : @7/84/2&19 1B:17:85
Aeg. Method ¢ LOG.M
Analysis Method : C:\Chem32hWi\Methads\DEF_LC.M
Last changed t13fp2/ 2804 23:27:44 by SYSTEM
bdditional Info : Peak{s) manually integrated
TACH &, Eig=254,4 Ref=o [F OAT ALOEDAT L CG-2-A1-2 (A0, 5%, 1 0 raca . O}
=8l B
1200
108010
E00 I O/
N g
~
i) Ts
4000
z00- 3p-racemic
o S N _..._-I . . .
- - . - - ! .- . - - 1 - . - . - - , -
2 4 & B 10 mie|
Area Percent Report
Sorted By H Signal
Multiplier H 1. 8884
Dilution H 1. aaaa
Use Multiplier & Dilution Factor with ISTDS
Signal 1: DADL A, 5ig=254,4 Ref=off
Peak RetTime Type Width Ares Height Area
¥ [min] [min] [mAU*s] [maw] X
weefemmeees e |-mmemmee J=mmemmee |-=mmeee |
1 5.198 BB g.1429 1.25895ed4 1335.55835 49.5969
2 9.555 BB 8.3036 1.27072a4 G33.78E04 58.4601
Totals : 2.53B66e4 106034720
2 End of Report **=
Fage 1 of 1
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Deta File F:\DATAYLOG\DATA\lgg-2-41-2-2(AD,5X,1.8,ee).D
Sample Mame: lgg-2-41-2-2(AD,5%,1.8,es)

Acg. Operater @ SYSTEM

Location : 1
Injection Date : 87/84/2819 19:54:48
Aeg. Method ¢ LOG.M
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changead 138272804 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
TACH A, Eig=254,4 Ref=o [F0AT MLOGOAT B2 -2 A0, %, 10,001 0]
=il =
]
1
500 -]
500+ (t
400
| O—
/
N.
300 Ts
LR
100 3p-ee
o] | B
L a— i ' PR, — T
. - - . - T . - - T - - T - . T
z £ & B b
Area Percent Report
Sorted By : Signal
Multiplier H 1. S
pilution : 18806
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mau] X
R |-=-n | emeeeev |-mmmmeeee s |--mmnee |
1 5.246 BB 8.1378 6274.51465 G684.17462 96.7616
2 5.721 BB 8.2553 280.997a86 11.93568 3.2384
Totals : 6484 51178 656.11661
*2x End of Report *=*
LCAZEE 27/86/3819 83:31:18 SYSTEM Fage 1 of 1
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<Sample Information>

Sample Name
Sample ID
Data Filename

: LQG-2-153-2(0D, 2%, 1.0,rac)
: LQG-2-153-2(0D,2%,1.0,rac).lcd

Method Filename @ LOG.lcm
Batch Filename
Vial # 1141 Sample Type : Unknown
Injection Volume 15 ulL
Date Acquired : 530/2019 11:28:50 PM Acquired by : System Administrator
Date Processed  : 5/30/2019 11:38:32 PM Processed by : System Administrator
<Chromatogram>
mV
DﬁteclorAEhannel 1 254nm|
250 - =
200+ O
I /O/
150 N.
O Cbz
100+
504 .
3qg-racemic
0
LR B T T "1 | N | L
0 1 2 3 4 ] 7 8 9
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Cone. Unit Mark Name
1 7.175 4366517 273718 50.225
2 8.011 4327365 251313 49.775 '
Total BE683881 525031
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<Sample Information>
: LOG-2-153-2(0D,2%,1.0,EE)

. LQG-2-153-2(0D,2%,1.0,EE).lcd

Sample Name
Sample ID
Data Filename

Method Filename : LOG.lcm
Batch Filename
Vial # 211 Sample Type : Unknown
Injection Volume : 15 ulL
Date Acquired : 5/30/2019 11:43:45 PM Acquired by : System Administrator
Date Processed : 5/30/2019 11:52:54 PM Processed by : System Administrator
<Chromatogram>
my
Det r A Channel 1 254nm|
4
300+ O
| O—
200 N
O “Cbz
100+
3q-ee %
0
T T T T T T T T T T T
1] 1 3 4 5 6 7 g
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 7.085 6222239 370115 94.360
2 7.906 371895 19955 5.640 \
Total 6594133 390070
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<Sample Information>

Sample Name
Sample ID
Data Filename

: LQG-2-164(AD,2%,1.0,rac)
: LQG-2-164(AD,2%,1.0,rac).led

Method Filename : LQG.Icm
Batch Filename
Vial # 0 1-1 Sample Type : Unknown
Injection Volume : 15 uL
Date Acquired : 5/22/2019 8:04:08 PM Acquired by : System Administrator
Date Processed  : 5/22/2019 8:20:37 PM Processed by : System Administrator
<Chromatogram>
m\
®» Detector A Channel 1 254nm|
=]
F =
400+
g
3004 c
I p/
N<
200- O Ts
1004 F
3r-racemic
o
00 25 50 75 100 125 150
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.938 7647447 458004 48.819 W
2 10.984 7703083 331421 50.181 sV
Total 15350530 789425
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<Sample Information>

Sample Mame
Sample ID
Data Filename

: LQG-2-164(AD, 2%, 1.0,EE)

. LQG-2-164(AD,2%,1.0,EE).Icd

Method Filename : LOG.lcm
Batch Filename
Vial # 2141 Sample Type : Unknown
Injection Volume @15 ulL
Date Acquired : 512212019 8:25:34 PM Acquired by : System Administrator
Date Processed : 5/22/2019 8:38:53 PM Processed by : System Administrator
<Chromatogram>
m\
750 Detector ArChannel 1 254nm|
. S
500+ O
| p/
N ~
2504 O
F 2
3r-ee g
o AN s
0.0 2?5 ?_'5 1GI.{J I 125
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 10.002 454248 28782 1.936
2 10.873| 23012579 737071 98.064 W
Total 23466827 765852
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Data File F:\DATA\LQG\DATAYlqg-2-42-2(AD,18%,1.8,rac).0
Cample Mame: lgg-2-42-2(AD,16%,1.8,Fac)

Acq. Operater @ SYSTEM

o P |---ene oo Joesmmmmees e |
1 14,355 BB B.4499 123713672 41.72853 51.5447

2z 17.778 BB 8.5518 1162 98514 31.92636 48.4553

Totals : 24p8.12585 2 73.654ED

=& End of Report ***

LC1Z6@ 27/86/2819 83:44:53 S5YSTEM

Location :
Injection Date : 84/84/2819 16:36:47
Aeg. Methad ¢ LOG.M
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last ehangead 138272804 23:27:44 by SYSTEM
Additional Infe : Peak(s) manually integrated
DA &, Eig=253,4 Red=t [ 0AT PLCGOAT Bl -2 200, 107, 10 rac O]
=All
154
10
:
5]
n_
I O—
N
-5 ~
Ts
A0+
15 3s-racemic
20
Jsf___,_llb”w.A_JIL,—-._A
—s-ee — T —_—
2 4 [ | hi ] 12 4 16 18
Area Percent Report
Serted By : signal
Multiplier H 1. eaa
Dilution : 1. 2888
Wse Multiplier & Dilution Factor with ISTDs
Signal 1: DADA A, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
¥ [min] [min] [maU*s] [mad] X

Fage 1l of 1
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Data File F:\DATAYLOG\DATA\lqg-2-42-1(AD,16%,1.@,6e).0
Sample Mame: lgg-2-42-1(AD,10%,1.8,ee)

Acq. Operater @ SYSTEM

Sample Operator : SYSTEM
Aeg. Imstrument : LC1Z2G68 Location : 1
Injection Date : 84/84/2819 16:58:22

Inj Volume : Ho inj
Acg. Method ¢ F:WMETHODVLQG. MYLOG .M
Last changed 1 B4/84/2819 16:18:35 by SYSTEM
(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed t 1378272814 23:27:44 by SYSTEM
Additional Info : Peak{s) manually integrated

DA A, Sig=254,4 Rof=of! {FADAT ALDIGADAT allog-2-42- 1400, 10%, 1.0.ea).O)
=Al q
500
400
00 | O—
1
N.
Ts
00
100 3s-ee
o
~
2 4 -] B il 12 14 16 18 v
Area Percent R&pﬂ‘t
Sorted By : Signal
Multiplier : 1.0888
Dilutisn s 1.0088
Use Multiplier & Dilution Factor with ISTDS
Signal 1: DADA A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
¥ [min] [min] [maU*s] [maw] X
] e [-===mmmmms f---=-mne-- [--=mmmn- |
1 14.284 BB @.4577 1.60493ed4 S65.48126 99.6579
2 17.788 MM @.61B2 S5B.17533 1.56B849 8.3411
Totals : 1.7807564  SE7.B4976
LC12G6 27/86/3810 83:47:43 SYSTEM Fage 1 of 2
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Data File F:\DATA\LOG\DATA\LQG-2-49(AD,5%,1.8, raee). D
Sample Mame: LQG-2-40(AD,SX,1.8,raec)

Acq. Operatar @ SYSTEM

Sample Operator : SYSTEM

Aeq. Instrument @ LC1268 Location : 1
Injection Date : @7/84/2819 1B:44:81

Inj Valume : Mo inj
Agq. Methed ¢ F:\METHODLQG. M\LQG .M
Last changed  : 87/84/2819 18:14:18 by SYSTEM
(modified after loading)
Analysis Methed @ C:\Chem32\1\Methods\DEF_LC.M
Last changed  : 13/82/2814 23:27:44 by SYSTEM
Additional Infe : Peak{s) manually integrated

OAD1 A, Big=254,4 Rof=of (FADAT ALOGADAT A 0:5-2-45(A0, 5%, 1.0 ra0c .0}
=AU | o
L
q
400 | Ir
300 ﬂ
&
| O—
!
200 - N\
Ts
100
3t-racemic
n-
i AN
2 4 [ i
Area Percent Rep-urt
Serted By : Signal
Multiplier : 1.8908
Dilutien . 18808
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [maw] X
] B I----1------- [-==mmmmms f--==mmee [--=--m-- |
1 5713 VE  @.1456 S862.84375 510.84351 49.3EE6
2 9.452 VB R @.2624 S1EE.19824 I95.46429 58.6114
Totals : 1.8251@8ed4  E15.38788
LC1ZEA 27/86/3819 83:58:88 SYSTEM Fage 1 of 2
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Data File F:\DATAYLOG\DATAYlqg-2-49(AD,5X,1.8,E6).0
Sample Mame: lgg-2-40(AD,5%,1.8,EE)

Acq. Operater @ SYSTEM

Location : 1
Injection Date : @7/84/2819 15:85:56
Acg. Method ¢ LOG.M
Analysis Method @ C:ZChemi2hi\Methads \DEF_LC.M
Last changed t13fe2f2904 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
TR A, Eig=254,4 Ref=o (FALAT MLOGHDAT Aoy 2 e AL B, 1O EE LD

=il

=00 -

00 -]

I O—
I
400 - N\TS
200 -]
3t-ee
0+ | g
e — il r e r
. - - . - r —_— r - - T - . r
H 4 & ] 0
Area Percent Report
Sorted By H Signal
Multiplier H 1. S
Dilution H 1. S
Use Multiplier & Dilution Factor with ISTDS
Signal 1: DADM A, Sig=254,4 Ref=off
Peak RetTime Type MWidth Aren Maight Aren
¥ [min] [min] [maU*s] [maw] X

e B |--emenneee R |--emees |
1 5.688 VB 8.1457 94B82.16584 955.7346E 97.4BET
2  9.455 BB B.27a6 244 . 25656 13.27935 2.5113

Totals : 9726.42168 06D.81483

“=r End of Report *=*

LC12E6 27/86,/ 2819 83:58:42 S5YSTEM Fage 1l of 1
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<Sample Information>

Sample Name : LQG-2-140(1D,5%,1.0,RAC)
Sample ID :
Data Filename

Method Filename

Batch Filename

' LAG.Icm

: LQG-2-140(ID,5%,1.0,RAC).lcd

Vial # :1-1 Sample Type : Unknown
Injection Volume @ 15 uL
Date Acquired : 5/30/2019 7:45:39 PM Acquired by : System Administrator
Date Processed @ 5/30/2019 8:13:02 PM Processed by : System Administrator
<Chromatogram>
m\
§ Detector A Channel 1 254nm|
=
75 O
'\ -
50+ N. «
O Ts
25
4a-racemic
0=
— T T T 1 T '+ r r T T T T T 1 T
0 5 10 15 20 25
min
<Peak Table>
Detector A Channel 1 254nm
Peak#{ Ret. Time Area Height Conc. Unit Mark Name
1 18.005 2477397 90555 51.904 M
2| 23407 2295613 50168 48.096
Total 4773009 140723

S81



<Sample Information>

Sample Name
Sample ID
Data Filename

: LQG-2-183(1D,5%,1.0,ee)
- LQG-2-183(ID,5%.1.0,ee).lcd

Method Filename : LQG.Icm
Batch Filename
Vial # ©1-1 Sample Type : Unknown
Injection Volume @15 uL
Date Acquired - 5/30/2019 8:19:43 PM Acquired by : System Administrator
Date Processed : 5/30/2019 8:46:10 PM Processed by : System Administrator
<Chromatogram>
my
1000- E Detector A Channel 1 254nm|
| =
7501 O
IH
500 O N 1o
250
1 4a-ee "
] 8
0
— T T T r—+~ ~ ' 1 T T T T I T T T 1
0 5 10 15 20 25
min
<Peak Table>
Detector A Channel 1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 17.610] 30483380 1012893 98.267
2|  23.382 225103 5555 0.733 s
Total 30708483 1018448
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Deta File F:\DATAYLOG\DATA\lgg-3-21(0D,99%,1.8, rae)-2.0
Sample Mame: lgg-3-21(00,99%,1.8,rac)-2

Aeq. Operater @ SYSTEM

Sample Operator : SYSTEM
Aeg. Imstrument @ LC1268 Location : 1

Injection Date 270862819 B3:87:54

Inf Volume : Mo inj
Acg. Method
Last changad

F2 WMETHODYLOG. MYLQG . M
27/B6/2819 B2:45:82 by SYSTEM
(modified after loading)
Analysis Methed : C:\ChemaZ\1\Methods\DEF_LC.M
Last changed 13/82/2604 23:27:44 by SYSTEM
Additional Infe : Peak{s) manually integrated

OAD A, Eig=254,4 Rof=of {FI0AT ALOGADAT Allog-3-21000, 39%, 1.0, rac - 2.0
=Ald E
200 ] -]
]
175~
150
125 I
] H
N\
100 OBn
=]
5j-racemic
5]_
z,_
0 T
1 2 3 4 5 B T
Area Percent R&p-ﬂl‘t
Sarted By s Signal
Multiplier : 18000
Dilutien . 1. 8008
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Meight Area
¥ [min] [min] [maU*s] [maw] X
R e R el e L bl |
1 6.121 BV @.1135 1SE3.65442 216.81320 49.2245
2z 6.458 W R @.1312 1633.55298 189.18987 58.7755
Totals : 3217.28748 485.12136
LC1ZE@ 27/86/3819 83:17:31 SYSTEM Fage 1 of 2
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Data File F:\DATAYLOG\DATA\lqg-3-22(0D,99%,1.8, EE}-2.0
Sample Mame: lqg-3-22(00,99%,1.8,EE)-2

Acq. Operatar @ SYSTEM
Sample Operator : SYSTEM

Aeq. Imstrument @ LC1ZG68 Location : 1
Injection Date 27/06/2819 B3:26:82

Inj Volume : No inj

Acg. Methed
Last changed

F: VMETHODLGG . MYLOG . M
270672810 B2:45:82 by SYSTEM
(modified after loading)
Analysis Methed @ C:\Chem32\1\Methads\DEF_LC M
Last changed ¢ 138272814 23:37:44 by SYSTEM
Additional Info : Peak{s) manually integrated
DAD A, Sig=254,4 Rof=of {FADAT ALOGADT ANog-3-22100, 59%, 1.0, EE-Z.0)
=] E

B0~

ZT

~OBn

5j-ee

100+

5810

rea Percent Report

Sorted By : Signal
Multiplier : 103040
Dilution : 18880

Uge Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, Sig=254,4 Refzoff
Peak RetTime Type Width Area Height Area

¥ [min] [min] [mau*s] [mall] X

Seeef e P R Jommnraee |--mmenem |
1 5.918 BY E 8.1¥31 127.86519 15.68876  2.1217

2 &.277 W R 8.1338 530B.67578 671.73160 97.E7E3

Totals : 6A26.54807 GRE. 42845

LC1Z66 27/86/ 2819 83:34:41 SYSTEM Fage 1 of 2
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[pata File F:\DATA\LQG\DATAYlgg-3-18-1(AD,1%,1.8,RAC).D
Cample Mame: lqg-3-1B-1(AD,1X,1.8,RAC)

Acq. Operator @ SYSTEM
Sample Operator @ SYSTEM
Acq. Instrument : LC1268 Location : 1

Infection Date ¢ 27/06/2810 B4:12:45
Inj Volume : Mo inj

Aeq. Methed ¢ F:\METHOD\LOG. M\LOG .M
Last changed 27006/ 2819 BA:92:86 by SYSTEM

(medified after loading)
Analysis Method @ C:\Chem32\1\Methads\DEF_LC.M
Last changed ¢ 13/82/2814 23:17:44 by SYSTEM
Additional Info : Peak(s) manually integrated

!

DA A, Eig=254,4 Rad=of {FADATAMLDGADAT Aloy-3- 18- 1440, 1%, 1.0, RAC).O)
=Al
40
04
I
NH,
-
104 6j-racemic
" J
H H H H 20

12

Area Percent Report

sarted By : Signal
Multiplier : 10008
Dilution : 10008

Wse Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, Sig=254,4 Refsoff

Peak RetTime Type Width Area Height Area
¥ [min] [min]  [mAU*s] [maur] 1
e e | -memeeemee P |=xmmeees |
1 18.479 BV B.1B48 5T7A.04698 A7 5787E 49.B260
2 18,9931 VB B.1947 574.91272 45.25T1E 58.1731

Totals : 1145.85962  92.82796

LC1Z6@ 27/86/ 2819 84:31:37 SYSTEM

Fage

1l of 2
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Data File F:\DATAYLOG\DATA\lqg-3-18-1(AD,1X,1.8,EE).0
Sample Mame: lgg-3-1B-1(AD,1%,1.8,EE)

Acq. Operater @ SYSTEM
Location : 1
Injection Date : 27/86/2819 64:41:46
Acg. Method ¢ LG
Mnalysis Method @ C:\Chema2\i\Methads \DEF_LC.M
Last changed P 13fe2s2e14 23:27:44 by SYSTEM
Additional Info : Peak{s) manually integrated
TR A, Eig=254,4 Ref=a (FADAT ALCIGAOT Aoy o TE- TjAD, 1%, 10,EE L O
mall hél"ﬁ
400+
300
I
NH,
00+
1o 6j-ee
o
o A A — ——
—_—
H 4 & 8 10 12 misf
Area Percent Report
Sorted By H Signal
Multiplier H 1. 8884
Dilution H 1. aaaa
Use Multiplier & Dilution Factor with ISTDS
Signal 1: DADA A, Sig=254,4 Ref=off
Peak RetTime Type Width Aren Height Aren
¥ [min] [min] [mAU*s] [maw] X
e e e |-memmmmee R |--memeee |
1 18.338 FM 8.1593 153.82519 12.88082 2.6616
2 18.748 FM 8. 2806 5506.42139 468 4868 97.33E4
Totals : 5740 44658 473.208BE2
2 End of Report **=
LC1ZEG 27/86/3819 84:57:59 SYSTEM Fage 1 of 1

S86



Data File F:\DATAYLQG\DATA\lqg-2-187(AD,2%,1.8,rac).D
Sample Mame: lqg-2-1ET(AD,Z%,1.8,rac)

Acg. Operater @ SYSTEM
Sample Operator : SYSTEM
&eq. Instrument @ LC1268 location : 1
Injection Date : B1/86/2819 17:17:23
Inj Volume : Mo inj
Acq. Method ¢ F:\METHODALOG. MY LQG .M
Last changed : B1/86/2819 17:14:88 by SYSTEM
(modified after loading)
Analysis Method @ C:\Chem3Zyl\Methods\DEF_LC.M
Last changed ¢ 13/82/2814 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
DADT A, Eig=254,4 Raf=ol {FADATAMLOGNDAT ANGy-2- 187 (AD, 2%, 1.0 ma i 0)
=All
200 -
|
150
|
100 O NH,
~
S
=] 7j-racemic
o
— e /\J
2 4 -] B 40 12 14
Area Percent Rep-urt
Serted By : Signal
Multiplier : 1.8008
Dilution : 18088
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, 5ig=354,4 Ref=off
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mau] 1
.................................................. |
1 12,278 FM  @.3658 5236.31886 I3I8.59001 581481
Z 13.218 VBA  @.3263 S2B7.84443 238.92454 49.8593
Totals : 1.8443d4ed4  477.52486
LC1Z6@ 27/86/2819 84:683:33 SYSTEM Fage 1 af 2
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[Data File F:\DATA\LQG\DATAYlqg-3-18-2(AD,2K,1.8,EE)-2.0
Cample Mame: lgg-3-1B-2(AD,2%,1.8,EE)-2

Acq. Operater @ SYSTEM

Location : 1
Injection Date : 27/B6/2819 B85:16:38
Aeg. Methad ¢ LOG.M
Analysis Method @ C:yChem32\1\Methods\DEF_LC.M
Last ehangead 138272804 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
TACH &, Eig=253,3 Ref= [ 0AT PLCGIOAT Bl -2 1B %, 1 0 EEp2 T]
=l o
00
o0
00
|
500 NH2
03 N O
S
3004 .
7j-ee
700
100 8
o
o I S N . .
—_ — —
2 4 & a 10 1z 14 mirf
Area Percent Repart
Serted By : signal
Multiplier H 1. 830
Dilution H 1. 238
Wse Multiplier & Dilution Factor with ISTDs
Signal 1: DADA A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
¥ [min] [min] [maU*s] [mad] X
e |----|--=---- |--mmmmeeee R |--mmeeev |
1 12,388 VW R 8.2261 1.20332a4 E76.59192 497.7341
2 13.133 VB E @.2483 200.852381 1B.38330  2.2659
Totals : 1.32338e4  E94.97531
*** End of Report *=*
LC1268 27/86/2819 85:34:36 SYSTEM Fage 1 of 1
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