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1. General Data

NMR spectra were recorded on a Brucker-400 MHz spectrometer. The high resolution
mass spectra (HRMS) were recorded on a Thermo LTQ Orbitrap XL (ESI+) or a P-
SIMS-Gly of Brucker Daltonicsinc (El+). Infrared spectra were recorded on a Nicolet
MX-1E FT-IR spectrometer. Enantiomeric excesses were performed on Agilent 1200
(UV detection monitored at 220 nm) Chiralpak OD-H, IB, IA, IC columns were
purchased from Daicel Chemical Industries, LTD. Optical rotations were measured on

Anton Paar MCP 200.

Materials: Starting materials were purchased from commercial suppliers (Aldrich,
Acros, TCI, J&K, etc) and used as supplied unless otherwise stated. Allylic acetates
were prepared by following the literature report.! Imino esters were prepared as
described below. All solvents were purified and dried according to standard methods
prior to use, unless stated otherwise.

Table S1. Optimization of catalysts and reaction conditions!®
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entry | R! R? LG L PTC | yield (%)®! | d.r.ll | ee (%)
1 Et Ph OAc LS1 | PTC1 59 4:1 70 (56)
2 Et Ph OAc LS2 | PTC1 N.P. N.D. N.D.
3 Et Ph OAc LS3 | PTC1 40 15:1 4 (8)
4 Et Ph OAC LS4 | PTC1 46 2:1 53 (3)
5 | tBu | 3,4-Cl,Ph OAc L6 | PTC1 21 N.D. | 83 (N.D.)
6 | tBu Ph OPO(OEt), | L6 | PTC1 40 31 | 78(50)
7 tBu Ph OCO:Me L6 PTC1 29 4:1 85 (50)
8 tBu Ph OAc L6 PTC9 trace N.D. N.D.
9 tBu Ph OAc L6 | PTC10 19 2:1. 81 (53)
10 | tBu Ph OACH! L6 | PTC1 48 3:1 | 50(11)

[a] Reaction conditions: unless indicated otherwise, reactions of 1 (0.20 mmol), 2 (0.10 mmol),
[Ir(cod)ClI]2 (0.005 mmol), L (0.010 mmol), TBAB (0.01 mmol) and KOH (0.15 mmol) were carried out
in toluene (1 mL) for 12 h. Then workup with 1N HCl at rt. [b] Isolated yield. [c] The d.r. was determined
by 1H NMR analysis of the crude reaction mixture. [d] Determined by chiral HPLC analysis. [e] The

reaction was conducted with branched allylic ester.

2. General Procedures for the Preparation of Imino Esters

0 NBn
N OR* Ti(OEt), or (Ti(OtBu), O OR*
R3_: + BnNH2 R I
~ 0 DCM, RT ~ 0

A flame-dried round-bottom flask was equipped with vacuum/argon stopcock and a
magnetic stirring bar. The round-bottom flask was charged with a-keto ester (10.0
mmol, 1 equiv), BnNH2 (12.0 mmol, 1.2 equiv), Ti(OEt)4 or Ti(OtBu)s and DCM (30
mL). The resulting mixture was stirred at room temperature, monitored by crude *H
NMR until the full conversion of the a-keto ester. The resulting mixture was quenched
with water (20 mL), then filtered through celite. The aqueous phase was extracted with
DCM (3x20 mL) and the combined organic layers were washed with brine. The organic
phase was dried over anhydrous Na>SOs, filtered and concentrated. The products were
used without further purification.
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3. Characterization Data for the Imino Esters

tert-butyl (E)-2-(benzylimino)-2-phenylacetate (1a)
NBn Pale yellow oil. Yield: 77%. *H NMR (400 MHz, CDCl3) § 7.84 —
OB 76 (m, 2H), 7.48 — 7.37 (m, 5H), 7.37 — 7.32 (m, 2H), 7.30 — 7.26
(m, 1H), 4.79 (s, 2H), 1.62 (s, 9H). 3C NMR (101 MHz, CDCls) 5

165.12, 160.97, 138.98, 134.52, 130.89, 128.53, 128.44, 128.02, 127.36, 127.00, 84.18,

o)

57.93, 28.33. IR (KBr) y 3063, 3029, 2979, 2932, 1724, 1633, 1495, 1450, 1369, 1299,
1235, 1151, 691 cm®. HRMS (ESI) m/z (M+Na)* calculated for CigH21NO2Na:
318.1470, observed: 318.1477.
tert-butyl (E)-2-(benzylimino)-2-(m-tolyl)acetate (1b)
NBn Pale yellow oil. Yield: 72%. H NMR (400 MHz, CDCls) & 7.67
\©)\y(0t8u —7.63 (m, 1H), 7.58 — 7.51 (m, 1H), 7.43 — 7.36 (m, 3H), 7.36 —
° 7.31(m, 2H), 7.29—7.26 (m, 2H), 4.78 (s, 2H), 2.37 (s, 3H), 1.62
(s, 9H). BC NMR (101 MHz, CDCls) § 165.27, 161.25, 138.94, 138.33, 134.37,
131.77, 128.46, 128.41, 128.06, 127.74, 127.02, 124.68, 84.15, 57.99, 28.33, 21.43. IR
(KBr) y 3062, 3029, 2979, 2930, 2869, 1724, 1633, 1369, 1246, 1147, 695 cm. HRMS
(ESI) m/z (M+Na)" calculated for C20H23NO2Na: 332.1626, observed: 332.1634.
tert-butyl (E)-2-(benzylimino)-2-(3-methoxyphenyl)acetate (1c)
NBn Pale yellow oil. Yield: 92%. 'H NMR (400 MHz, CDCls) &
MEOWOBU 7.44—7.40 (m, 2H), 7.39 — 7.36 (M, 2H), 7.35— 7.30 (m, 2H),
7 7.29—7.22 (m, 2H), 7.02 — 6.96 (m, 1H), 4.78 (s, 2H), 3.82
(s, 3H), 1.62 (s, 9H). 3C NMR (101 MHz, CDCI3) § 165.12, 160.91, 159.76, 138.90,
135.84, 129.54, 128.46, 128.05, 127.04, 120.18, 117.46, 111.66, 84.22, 57.96, 55.37,
28.33. IR (KBr) y 3063, 3029, 2978, 2932, 1724, 1255, 1147, 1041, 695 cm*. HRMS
(ESI) m/z (M+Na)* calculated for C20H23NOsNa: 348.1576, observed: 348.1591.
tert-butyl (E)-2-(benzylimino)-2-(3-chlorophenyl)acetate (1d)
Pale yellow oil. Yield: 51%.'H NMR (400 MHz, CDCl3) & 7.86 — 7.81 (m, 1H), 7.64 —
7.58 (m, 1H), 7.44 — 7.39 (m, 2H), 7.39 — 7.37 (m, 2H), 7.37 — 7.33 (m, 2H), 7.30 —
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NBn 7.26 (m, 1H), 4.78 (s, 2H), 1.63 (s, 9H).1*C NMR (101 MHz,
“ OBy CDCl3) & 164.55, 159.62, 138.60, 136.24, 134.77, 130.91,
129.77, 128.53, 128.04, 127.31, 127.17, 125.60, 84.63, 58.07,
28.32. IR (KBr) y3065, 3029, 2979, 2930, 1725, 1632, 1369, 1297, 1151, 696 cm™.
HRMS (ESI) m/z (M+Na)* calculated for Ci9H20NO2NaCl: 352.1080, observed:
352.1094.
tert-butyl (E)-2-(benzylimino)-2-(p-tolyl)acetate (1e)
NBn Pale yellow solid. Yield: 74%. 'H NMR (400 MHz, CDCls) &
OBy 7.69 (d, J = 8.2 Hz, 2H), 7.42 - 7.30 (m, 5H), 7.21 (d, J = 8.1 Hz,
° 2H), 4.77 (s, 2H), 2.38 (s, 3H), 1.61 (s, 9H). 13C NMR (101 MHz,
CDCI3) 6 165.32, 160.95, 141.28, 139.09, 131.80, 129.27, 128.43, 128.02, 127.32,
126.96, 84.06, 57.85, 28.33, 21.50. IR (KBr) y3028, 3002, 2979, 2930, 1724, 1368,
1300, 1243, 1151, 697 cm™. HRMS (ESI) m/z (M+Na)* calculated for C2oH23sNO2Na:
332.1626, observed: 332.1638.
tert-butyl (E)-2-(benzylimino)-2-(4-methoxyphenyl)acetate (1f)
NBn Pale yellow solid. Yield: 89%.'H NMR (400 MHz, CDCls3) §
momu 7.44-7.37 (m, 3H), 7.37 — 7.29 (m, 4H), 7.29 — 7.26 (m, 1H),
MeO 7.05 — 6.95 (m, 1H), 4.78 (s, 2H), 3.83 (s, 3H), 1.62 (s, 9H).
13C NMR (101 MHz, CDCl3) § 164.36, 160.76, 159.34, 138.17, 127.95, 127.37, 126.95,
126.17,125.88, 112.87, 82.98, 56.70, 54.34, 27.28. IR (KBr) y3029, 3003, 2978, 2934,
1723, 1604, 1512, 1257, 1173, 1151, 1029 cm™. HRMS (ESI) m/z (M+Na)* calculated
for C20H23NOsNa: 348.1576, observed: 348.1592
tert-butyl (E)-2-(benzylimino)-2-(4-fluorophenyl)acetate (19g)
NBn Pale yellow solid. Yield: 76%. 'H NMR (400 MHz, CDCls) §
mOtBu 7.84 —7.74 (m, 2H), 7.43 — 7.32 (m, 4H), 7.31 — 7.26 (m, 1H),
F 7.13 —7.03 (m, 2H), 4.76 (s, 2H), 1.62 (s, 9H). 13C NMR (101
MHz, CDCls) 5 164.94,  164.47 (d, J = 251.4 Hz), 159.69, 138.86, 130.74 (d, J = 3.1
Hz), 129.45 (d, J = 8.7 Hz), 128.50, 128.02, 127.09, 115.66 (d, J = 21.9 Hz), 84.42,
57.92, 28.33. IR (KBr) y3064, 3030, 2980, 2933, 1724, 1508, 1370, 1231, 1150, 835

cm, HRMS (ESI) m/z (M+Na)* calculated for C19H20NO2-NaF: 336.1376, observed:
sS4



336.1391.
tert-butyl (E)-2-(benzylimino)-2-(4-chlorophenyl)acetate (1h)
NBn Pale yellow oil. Yield: 85%.*H NMR (400 MHz, CDCl3) 6 7.76
momu —7.65 (m, 2H), 7.40 — 7.32 (m, 6H), 7.30 — 7.27 (m, 1H), 4.77
cl (s, 2H), 1.62 (s, 9H). 13C NMR (101 MHz, CDCls) 5 164.74,
159.78, 138.73, 137.06, 132.96, 128.82, 128.66, 128.51, 128.02, 127.12, 84.51, 58.01,
28.32. IR (KBr) y3063, 3029, 2979, 2929, 2854, 1724, 1490, 1369, 1151, 1091, 1014
cmt. HRMS (ESI) m/z (M+Na)* calculated for C19H20NO2NaCl: 352.1080, observed:
352.1098.
tert-butyl (E)-2-(benzylimino)-2-(4-bromophenyl)acetate (1i)
NBn Pale yellow oil. Yield: 82%.'H NMR (400 MHz, CDCl3) § 7.68
momu —7.62 (m, 2H), 7.56 — 7.51 (m, 2H), 7.40 — 7.33 (m, 4H), 7.31
Br —7.26 (M, 1H), 4.76 (s, 2H), 1.61 (s, 9H). 13C NMR (101 MHz,
CDCI3) 6 164.68, 159.90, 138.70, 133.41, 131.78, 128.87, 128.51, 128.02, 127.13,
125.55, 84.52, 58.04, 28.33. IR (KBr) y3063, 3029, 2979, 2932, 1728, 1487, 1369,
1154, 1010, 697 cm®. HRMS (ESI) m/z (M+Na)* calculated for CioH20NO2NaBr:
396.0575, observed: 396.0586.
tert-butyl (E)-2-(benzylimino)-2-(naphthalen-2-yl)acetate (1j)
NBn Pale yellow solid. Yield: 65%. *H NMR (400 MHz, CDCls) &
OO OBY 811 (s, 1H), 8.05 (dd, J = 8.7, 1.7 Hz, 1H), 7.86 (m. 3H), 7.56
? —7.49 (m, 2H), 7.44 (m, 2H), 7.40 — 7.35 (m, 2H), 7.31 - 7.27
(m, 1H), 4.85 (s, 2H), 1.66 (s, 9H). 3C NMR (101 MHz, CDCls) § 165.25, 161.09,
139.00, 134.63, 132.82, 131.94, 128.95, 128.49, 128.42, 128.40, 128.07, 127.78,
127.42,127.06, 126.50, 123.74, 84.30, 58.10, 28.38. IR (KBr) y3061, 3029, 2978, 2932,
1732, 1624, 1369, 1250, 1151, 1132 cmt. HRMS (ESI) m/z (M+Na)* calculated for
C23H23NO2Na: 368.1626, observed: 368.1642.
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4. General Experimental Procedures

[Ir(cod)Cl], (5 mol%)
NBn L6 (10 mol%)

otBu PTC1 (10 mol%)
AN KOH (1.5 eq)
RS- + RN "oac
= O fluorobenzene
25°C, 12-36 h, then work up
1a 2

To a flame-dried and Ar-purged schlenk tube (25 mL) was added [Ir(cod)Cl]2(3.4 mg,
0.005 mmol), L6 (0.010 mmol), PTC1 (3.2 mg, 0.010 mmol), KOH (8.4 mg, 0.15 mmol)
and a stir bar. The schlenk tube was then evacuated and filled with argon. This cycle
was repeated three times and followed by addition of imino ester (0.20 mmol), allylic
acetate (0.1 mmol) in fluorobenzene (1 mL) via syringe. The mixture was stirred at
25 <C until the full conversion of the allylic acetate (monitored by TLC). Then the
reaction mixture was added 2 ml THF and 2 ml 1N HCI and stirred at 25 <C for 1 h.
The mixture was brought to pH 10 with Na.COs (aq), extracted with Et2O (4 x 15 mL),
dried over NaxSOu, filtered, concentrated, and purified by column chromatography on

silica gel (petroleum/ethyl acetate = 30/1 to 15/1).

5. Characterization Data for the Products

tert-butyl (2S,3S)-2-amino-2,3-diphenylpent-4-enoate (3aa)
Colorless oil. Yield: 61%. dr: 4:1. Enantiomeric excess: major:

93%, minor: 71%, determined by HPLC (CHIRALPAK IC,

Hst - OtBu  hexane/isopropanol = 92/8, flow rate 1.0 mL/min, T = 30<C, 220

nm), major: tr= 4.756 min, tr= 6.299 min (major); minor: tr=
4.974 min, tr= 5.334 min (major). [0]p?® = -15.2 (¢ 0.29, CHCIls) (major); [o]p® = -
387.2 (¢ 0.07, CHCI3)(minor) . *H NMR (400 MHz, CDClIs) 8 major: 7.51 — 7.43 (m,
2H), 7.22 - 7.12 (m, 3H), 7.07 (s, 5H), 6.36 (ddd, J = 17.1, 10.4, 8.0 Hz, 1H), 5.21 (ddd,
J=10.4,1.7,0.9 Hz, 1H), 5.18 — 5.09 (m, 1H), 4.31 (d, J = 8.0 Hz, 1H), 1.87 (brs, 2H),

1.47 (s, 9H); minor : 7.76 — 7.71 (m, 2H), 7.52 — 7.44 (m, 2H), 7.38 — 7.27 (m, 5H),
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7.25—7.21 (m, 1H), 5.98 (ddd, J = 17.2, 10.4, 7.9 Hz, 1H), 5.00 — 4.87 (m, 1H), 4.85
—4.73 (m, 1H), 4.40 (d, J = 7.9 Hz, 1H), 1.73 (brs, 2H), 1.27 (s, 9H). 13C NMR (101
MHz, CDCIz) 6 major: 173.35, 141.83, 139.14, 137.56, 129.89, 127.74, 127.60, 127.08,
126.45, 126.17, 118.17, 82.06, 67.59, 57.51, 27.93. minor: 173.28, 141.90, 140.36,
136.95, 129.98, 128.13, 128.00, 127.24, 126.95, 126.42, 117.94, 81.90, 67.11, 56.55,
27.68. IR (KBr) y (major) 3061, 3028, 2976, 2926, 2853, 1724, 1682, 1368, 1247, 1153,
701 cmt. HRMS (ESI) m/z (M+Na)* calculated for C21H2sNO2Na: 346.1783, observed:
346.1799.
ethyl (E)-2-amino-2,5-diphenylpent-4-enoate (3aa'")
Ph/\/><COOEt Colorless oil. Yield: 41%. Enantiomeric excess: 6%,
Ph NH, determined by HPLC (CHIRALPAK OD, hexane/isopropanol
= 33.3/66.7, flow rate 1.0 mL/min, T = 30<C, 254 nm): tr= 6.990min, tr= 8.683 min
(major). *H NMR (400 MHz, CDCl3) § 7.57 (d, J = 7.5 Hz, 1H), 7.37 (m, 1H), 7.29 (m,
1H), 7.21 (m, 1H), 6.54 (d, J = 15.8 Hz, 1H), 6.20 — 6.04 (m, 1H), 4.21 (m, 1H), 3.23 —
3.09 (m, 1H), 2.78 (dd, J = 13.9, 7.8 Hz, 1H), 2.04 (br, 1H), 1.25 (t, J = 7.1 Hz, 1H).
13C NMR (101 MHz, CDCl3) § 175.11, 142.90, 137.03, 134.95, 128.54, 128.47, 128 .41,
127.56, 127.49, 126.26, 125.39, 124.38, 63.51, 61.57, 44.01, 14.18. HRMS (ESI) m/z

(M+H)* calculated for C19H22NO>: 296.1645, observed: 296.1651.
tert-butyl (2S,3S)-2-amino-2-phenyl-3-(o-tolyl)pent-4-enoate (3ab)
Colorless oil. Yield: 74%. dr: >20:1. Enantiomeric excess: 90%,

determined by HPLC (CHIRALPAK IC, hexane/isopropanol = 97/3,
flow rate 1.0 mL/min, T = 30<C, 220 nm): tr= 4.615min, tr= 7.837

min (major). [a]o® = 23.7 (c 0.21, CHCI3). 'H NMR (400 MHz,
CDCl3) 5 7.68 (dd, J = 7.8, 1.2 Hz, 1H), 7.50 — 7.29 (m, 2H), 7.11 — 7.02 (m, 3H), 6.99
—6.79 (m, 3H), 6.11 (ddd, J = 17.3, 10.3, 7.1 Hz, 1H), 5.09 (ddd, J = 10.3, 1.8, 1.2 Hz,
1H), 4.95 — 4.83 (m, 1H), 4.65 (d, J = 7.1 Hz, 1H), 1.99 (s, 3H), 1.79 (brs, 2H), 1.43 (s,
9H). 3C NMR (101 MHz, CDCl3) 8 173.41, 140.54, 136.80, 136.45, 135.89, 128.88,
128.49, 126.58, 125.98, 125.15, 124.93, 124.31, 117.17, 81.03, 66.84, 50.12, 26.90,
18.84. IR (KBr) y 3371, 3057, 3004, 2972, 2926, 2853, 1720, 1263, 1154, 735 cm™.
HRMS (ESI) m/z (M+Na)* calculated for C2H27NOzNa: 360.1939, observed:
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360.1954.
tert-butyl (2S,3S)-2-amino-3-(2-methoxyphenyl)-2-phenylpent-4-enoate (3ac)
Colorless oil. Yield: 81%. dr: 17:1. Enantiomeric excess: 92%,

determined by HPLC (CHIRALPAK IC, hexane/isopropanol =

HZNs - OtBu  97/3, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr= 6.656 min,

tr=13.004 min (major). [o]p?° = 20.7 (¢ 0.51, CHCI3). 'H NMR
(400 MHz, CDCI3) & 7.49 (m, 1H), 7.43 — 7.33 (m, 2H), 7.10 — 6.92 (m, 4H), 6.72 (m,
1H), 6.53 — 6.45 (m, 1H), 6.22 —6.12 (m, 1H), 5.10 (ddd, J = 2.9, 1.9, 1.4 Hz, 1H), 5.06
—4.95 (m, 2H), 3.43 (s, 3H), 1.86 (brs, 2H), 1.40 (s, 9H). 3C NMR (101 MHz, CDCI3)
§ 173.01, 155.99, 140.73, 136.77, 129.51, 126.70, 126.35, 126.12, 125.68, 125.06,
118.83, 116.82, 109.25, 80.84, 66.71, 54.18, 46.31, 26.89. IR (KBr) y 3390, 3059, 2976,
2930, 2853, 2835, 1720, 1490, 1240, 1151, 754 cm®. HRMS (ESI) m/z (M+Na)*

calculated for C22H27NOsNa: 376.1889, observed: 376.1905.
tert-butyl (2S,3S)-2-amino-3-(2-bromophenyl)-2-phenylpent-4-enoate (3ad)
Colorless oil. Yield: 68%. dr: 6:1. Enantiomeric excess: major:

95%, minor: 83%, determined by HPLC (CHIRALPAK IC,

HZN\C - OtBu  hexane/isopropanol = 98/2, flow rate 1.0 mL/min, T = 30<C, 220

nm), major: tr= 4.517 min, tr= 6.367 min (major); minor: tr=
5.044 min (major), tr= 5.538 min. [a]p?’ = 92.5 (¢ 0.22, CHCls). 'H NMR (400 MHz,
CDCI3) § 8.01 (m, 1H), 7.57 — 7.45 (m, 2H), 7.33 (m, 1H), 7.17 — 7.04 (m, 4H), 6.92 —
6.81 (m, 1H), 6.07 (ddd, J = 17.1, 10.3, 6.6 Hz, 1H), 5.31 (d, J = 6.6 Hz, 1H), 5.25 (d,
J=10.3, 1.4 Hz, 1H), 4.98 (dt, J = 17.1, 1.5 Hz, 1H), 2.10 (brs, 2H), 1.48 (s, 9H). 13C
NMR (101 MHz, CDCl3) 6 174.54, 140.57, 138.36, 136.55, 132.39, 131.44, 127.79,
127.66, 127.00, 126.70, 126.30, 125.95, 119.26, 82.23, 67.46, 53.40, 27.87. IR (KBT¥)
v 3056, 3004, 2980, 2927, 2854, 1720, 1265, 1155, 738, 703 cm*. HRMS (ESI) m/z

(M+Na)* calculated for C21H24NO2NaBr: 424.0888, observed: 424.0891.
tert-butyl (2S,3S)-2-amino-3-(3-chlorophenyl)-2-phenylpent-4-enoate (3ae)
Colorless oil. Yield: 50%. dr: 5:1. Enantiomeric excess: major:

90%, minor: 69%, determined by HPLC (CHIRALPAK IC,
hexane/isopropanol = 98.5/1.5, flow rate 1.0 mL/min, T = 30<C,

220 nm), major: tr= 5.872 min, tr= 7.280 min (major); minor:
s8



tr= 6.921 min, tr= 7.704 min (major). [a]o® = -25.2 (c 0.10, CHCls). *H NMR (400
MHz, CDCls) & 7.48 — 7.42 (m, 2H), 7.24 —7.12 (m, 4H), 6.99 (m, 3H), 6.33 —6.19 (m,
1H), 5.23 (dd, J = 10.3, 1.0 Hz, 1H), 5.12 (dd, J = 17.1, 1.2 Hz, 1H), 4.29 (d, J = 7.9
Hz, 1H), 1.75 (brs, 3H), 1.47 (s, 9H). 3C NMR (101 MHz, CDCls) § 173.32, 141.28,
136.96, 133.35, 130.00, 128.71, 128.18, 127.89, 127.28, 126.58, 125.99, 118.76, 82.27,
67.45,57.08, 27.91. IR (KBr) vy 3360, 3057, 2979, 2924, 2852, 1722, 1265, 1154, 739,
702 cmt. HRMS (ESI) m/z (M+Na)" calculated for C21H24NOzNaCl: 380.1393,

observed: 380.1411.
tert-butyl (2S,3S)-2-amino-2-phenyl-3-(p-tolyl)pent-4-enoate (3af)
Colorless solid. Yield: 56%. dr: 8:1. Enantiomeric excess: major:

91%, minor: 59%, determined by HPLC (CHIRALPAK IC,

< oBu hexane/isopropanol = 96/4, flow rate 1.0 mL/min, T = 30C, 220
HoN Ph nm), major: tr= 5.257 min, tr= 6.102 min (major); minor: tr=
5.759 min, tr= 6.466 min (major). [o]p?° = -28.4 (c 0.16, CHCls). 'H NMR (400 MHz,
CDCl3) 6 7.53 — 7.44 (m, 2H), 7.25 — 7.11 (m, 3H), 7.00 — 6.83 (m, 4H), 6.35 (ddd, J =
17.1,10.3, 8.1 Hz, 1H), 5.24 —5.06 (m, 2H), 4.28 (d, J = 8.1 Hz, 1H), 2.20 (s, 3H), 1.85
(s, 2H), 1.46 (s, 9H). 13C NMR (101 MHz, CDCl3) § 173.28, 141.93, 137.72, 136.03,
135.95, 129.68, 128.39, 127.73, 127.05, 126.29, 117.91, 82.03, 67.55, 57.14, 27.92,
20.94. IR (KBr) y 3408, 3056, 2980, 2926, 2854, 1716, 1368, 1264, 1156, 742, 700 cm-
1. HRMS (ESI) m/z (M+Na)* calculated for CzH27NO2Na: 360.1939, observed:

360.1956.
tert-butyl (2S,3S)-2-amino-3-(4-fluorophenyl)-2-phenylpent-4-enoate (3ag)
Colorless solid. Yield: 56%. dr: 4:1. Enantiomeric excess: major:

91%, minor: 70%, determined by HPLC (CHIRALPAK IC,
hexane/isopropanol = 98.5/1.5, flow rate 1.0 mL/min, T = 30C,

220 nm), major: tr= 5.465 min, tr=6.850 min (major); minor: tr=
5.720 min (major), tr= 6.426 min.[o]p?° = -33.2 (¢ 0.10, CHCI3). *H NMR (400 MHz,
CDCl3) § 7.48 — 7.42 (m, 2H), 7.22 — 7.12 (m, 3H), 7.08 — 6.99 (m, 2H), 6.80 — 6.72
(m, 2H), 6.29 (ddd, J = 17.2, 10.4, 7.7 Hz, 1H), 5.28 — 5.19 (m, 1H), 5.17 — 5.06 (m,
1H), 4.32 (d, J = 7.7 Hz, 1H), 1.77 (brs, 2H), 1.47 (s, 9H). 13C NMR (101 MHz, CDCl5)
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§ 173.43, 161.53 (d, J = 244.7 Hz), 141.48, 137.41, 134.79(d, J = 3.29 Hz), 131.35 (d,
J =7.8 Hz), 127.83, 127.17, 126.00, 118.44, 114.33 (d, J = 21.0 Hz), 82.16, 67.50,
56.53, 27.91. IR (KBr) y 3360, 3057, 2962, 2923, 2851, 1277, 1508, 1264, 1155, 1016,
802, 739 cmt. HRMS (ESI) m/z (M+Na)* calculated for C21H24NO2NaF: 364.1689,

observed: 364.1707.
tert-butyl (2S,3S)-2-amino-3-(4-chlorophenyl)-2-phenylpent-4-enoate (3ah)
Colorless solid. Yield: 57%. dr: 8:1. Enantiomeric excess: major:

90%, minor: 67%, determined by HPLC (CHIRALPAK IB,
hexane/isopropanol = 99.55/0.45, flow rate 1.0 mL/min, T = 30<C,

220 nm), major: tr= 6.699 min, tr= 7.184 min (major); minor: tr=
5.879 min, tr= 6.148 min (major). [a]o® = -22.4(c 0.12, CHCIs). 'H NMR (400 MHz,
CDCl3) § 7.50 — 7.40 (m, 2H), 7.24 — 7.12 (m, 3H), 7.05 — 6.99 (m, 4H), 6.28 (ddd, J =
17.2,10.4, 7.7 Hz, 1H), 5.29 — 5.17 (m, 1H), 5.17 — 5.07 (m, 1H), 4.32 (d, J = 7.7 Hz,
1H), 1.72 (brs, 2H), 1.46 (s, 9H). *C NMR (101 MHz, CDCls) & 173.36, 141.34,
137.66, 137.16, 132.25, 131.27, 127.88, 127.68, 127.23, 125.98, 118.64, 82.21, 67.39,
56.63, 27.90. IR (KBr) y 3359, 2962, 2922, 2851, 1724, 1260, 1154, 1092, 1016, 800
cmt, HRMS (ESI) m/z (M+Na)* calculated for C2:H24NO2NaCl: 380.1393, observed:

380.1407.
tert-butyl (2S,3S)-2-amino-3-(4-bromophenyl)-2-phenylpent-4-enoate (3ai)
Colorless solid. Yield: 62%. dr: 4:1. Enantiomeric excess: major:

91%, minor: 71%, determined by HPLC (CHIRALPAK IC,
hexane/isopropanol = 98.5/1.5, flow rate 1.0 mL/min, T = 30<C,

220 nm), major: tr= 5.390 min, tr= 6.026 min (major); minor: tr=
5.720 min (major), tr= 6.482 min. [a]o® = 19.7(c 0.12, CHClI3). H
NMR (400 MHz, CDCls) § 7.54 — 7.38 (m, 2H), 7.23 — 7.13 (m,
5H), 7.01 — 6.89 (m, 2H), 6.27 (ddd, J = 17.2, 10.4, 7.7 Hz, 1H), 5.23 (ddd, J = 10.4,
1.6, 1.1 Hz, 1H), 5.17 — 5.06 (m, 1H), 4.30 (d, J = 7.7 Hz, 1H), 1.75 (brs, 2H), 1.46 (s,
9H). 3C NMR (101 MHz, CDCl3) § 173.34, 141.31, 138.20, 137.09, 131.66, 130.63,
127.90, 127.25, 125.98, 120.47, 118.68, 82.22, 67.33, 56.68, 27.90. IR (KBr) y 3395,
3053, 2962, 2926, 2853, 1721, 1264, 1011, 805, 741, 704 cm*. HRMS (ESI) m/z
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(M+Na)* calculated for C21H24NO2NaBr: 424.0888, observed: 424.0898.
tert-butyl (2S,3R)-2-amino-3-(furan-2-yl)-2-phenylpent-4-enoate (3aj)
Colorless solid. Yield: 47%. dr: 5:1. Enantiomeric excess: major:

81%, minor: 36%, determined by HPLC (CHIRALPAK IC,

OtBu hexane/isopropanol = 97/3, flow rate 1.0 mL/min, T = 30<C, 220

H2N5 Ph
nm), major: tr= 7.340 min, tr= 13.103 min (major); minor: tr=

6.288 min(major), tz=8.938 min. [a]p?® = 37.7(c 0.12, CHCI3). 'H NMR (400 MHz,
CDCI3) & 7.62 — 7.49 (m, 2H), 7.29 — 7.23 (m, 2H), 7.23 — 7.16 (m, 2H), 6.24 — 6.15
(m, 1H), 6.15—-6.12 (m, 1H), 5.92 (d, J = 3.2 Hz, 1H), 5.31 - 5.20 (m, 1H), 5.19 — 5.08
(m, 1H), 4.52 (d, J = 7.6 Hz, 1H), 2.09 (brs, 2H), 1.44 (s, 9H).3C NMR (101 MHz,
CDCl3) & 172.41, 152.79, 141.53, 141.34, 134.97, 127.87, 127.27, 126.07, 118.82,
110.00, 108.41, 82.33, 67.20, 51.46, 27.84. IR (KBr) y 3359, 3060, 2978, 2922, 2852,
1728, 1369, 1252, 1154, 736 cm®. HRMS (ESI) m/z (M+Na)" calculated for

C19H23NO3sNa: 336.1576, observed: 336.1591.
tert-butyl (2S,3R)-2-amino-2-phenyl-3-vinylhexanoate (3ak-b)
0 Colorless oil. Yield: 50%. dr: 2:1. Enantiomeric excess: major:

X X OtBu 81%, minor: 70%, determined by HPLC (CHIRALPAK IC,

nel hexane/isopropanol = 98.5/1.5, flow rate 1.0 mL/min, T = 30<C,
220 nm), major: tr= 6.664 min, tr= 8.403 min (major); minor: tr=5.986 min (major),
tr=9.726 min. [a]p® = -85.4(c 0.07, CHCI3). *H NMR (400 MHz, CDCls) § 7.65 — 7.60
(m, 2H), 7.57 (m, 1H), 7.36 — 7.30 (m, 3H), 7.30— 7.20 (m, 1.5H), 5.78 (ddd, J = 16.7,
10.8, 8.7 Hz, 1H), 5.45 (ddd, J = 17.2, 10.4, 8.9 Hz, 0.5H), 5.24 (m, 1H), 5.22 — 5.18
(m, 1H), 4.93 (m, 0.5H), 4.87 — 4.80 (m, 0.5H)., 3.07 — 2.98 (m, 1H), 2.93 (m, 0.5H),
1.74 (brs, 3H),1.45 (s, 4.5H), 1.37 (s, 9H), 1.34 — 1.14 (m, 4H), 1.12 — 0.99 (m, 12H),
0.91 (t, J = 7.2 Hz, 1.5H), 0.75 (t, J = 7.1 Hz, 3H). 13C NMR (101 MHz, CDCls) &
174.18, 173.89, 142.37, 142.03, 137.61, 137.06, 128.02, 127.90, 127.04, 127.00,
126.26, 126.16, 118.45, 117.93, 81.71, 81.52, 67.27, 66.91, 51.40, 50.38, 32.11, 29.66,
27.89, 27.83, 21.01, 20.66, 14.02, 13.88. IR (KBr) y 3359, 3059, 2958, 2926, 2856,
1726, 1265, 1248, 1153, 740 cm®. HRMS (ESI) m/z (M+Na)" calculated for

C1sH27NO2Na: 312.1939, observed: 312.1956.
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tert-butyl (S,E)-2-amino-2-phenyloct-4-enoate (3ak-I)
0 Colorless oil. Yield: 24%. Enantiomeric excess: 8%,
X X OtBu determined by HPLC (CHIRALPAK IC,
nen hexane/isopropanol = 98.5/1.5, flow rate 1.0 mL/min, T =
30T, 220 nm): tr= 9.750 min (major), tr= 14.007 min. [a]o® = 2.2(c 0.20, CHClIs). 'H
NMR (400 MHz, CDCl3) § 7.56 — 7.52 (m, 2H), 7.36 — 7.30 (m, 2H), 7.28 — 7.22 (m,
1H), 5.61 (dt, J = 14.9, 6.8 Hz, 1H), 5.50 — 5.24 (m, 1H), 2.92 (ddd, J = 13.5, 6.4, 1.0
Hz, 1H), 2.52 (dd, J = 13.5, 8.0 Hz, 1H), 1.98 (g, J = 7.1 Hz, 2H), 1.89 (brs, 2H), 1.43
(s, 9H), 1.41 — 1.30 (m, 2H), 0.88 (t, J = 7.4 Hz, 3H). 13C NMR (101 MHz, CDCl3) &
174.53, 143.56, 136.15, 128.20, 127.14, 125.47, 124.32, 81.51, 63.40, 43.32, 34.80,
27.90, 22.48, 13.65. IR (KBr) y 3377, 3059, 3026, 2960, 2928, 2872, 1724, 1368, 1157,
738, 699 cmt. HRMS (ESI) m/z (M+Na)* calculated for C1sH27NO2Na: 312.1939,
observed: 312.1954.
tert-butyl (2S,3S)-2-amino-3-(2-methoxyphenyl)-2-(m-tolyl)pent-4-enoate (3bc)
Colorless oil. Yield: 88%. dr: >20:1. Enantiomeric excess: 92%,
determined by HPLC (CHIRALPAK IC, hexane/isopropanol =
95/5, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr= 5.837 min,

tr= 10.844 min (major). [a]o® = -198.9(c 0.37, CHCIs). *H

NMR (400 MHz, CDCl3) § 7.55 (dd, J = 7.7, 1.7 Hz, 1H), 7.26
(s, 1H), 7.22 (dd, J = 7.9, 0.5 Hz, 1H), 7.09 — 6.96 (m, 2H), 6.89 (d, J = 7.5 Hz, 1H),
6.80 (M, 1H), 6.59 (dd, J = 8.2, 0.9 Hz, 1H), 6.25 (ddd, J = 17.4, 10.3, 7.2 Hz, 1H), 5.16
(ddd, J = 10.2, 1.7, 1.1 Hz, 1H), 5.08 (dtd, J = 4.5, 3.2, 1.4 Hz, 2H), 3.51 (s, 3H), 2.22
(s, 3H), 2.08 (brs, 2H), 1.48 (s, 9H). 3C NMR (101 MHz, CDCls) § 174.01, 157.08,
141.63, 137.87, 136.52, 130.51, 127.83, 127.42, 127.38, 127.03, 126.96, 123.13, 119.90,
117.76, 110.28, 81.84, 67.78, 55.22, 47.35, 27.93, 21.52. IR (KBr) y 3390, 3325, 2976,
2928, 2855, 1720, 1491, 1368, 1243, 1154, 755 cm™. HRMS (ESI) m/z (M+Na)*

calculated for C23H29NO3Na: 390.2045, observed: 390.2061.

tert-butyl (2S,3S)-2-amino-3-(2-methoxyphenyl)-2-(3-methoxyphenyl)pent-4-
enoate (3cc)
Colorless oil. Yield: 85%. dr: >20:1. Enantiomeric excess: 91%, determined by HPLC

(CHIRALPAK 0D, hexane/isopropanol = 97/3, flow rate 0.8 mL/min, T = 30C, 220
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nm): tr= 6.769 min, tr= 8.282 min (major). [a]o?’ = 20.6(c 0.43,
CHCI3). 'H NMR (400 MHz, CDCls) & 7.57 (dd, J = 7.7, 1.7
Hz, 1H), 7.09 — 6.99 (M, 4H), 6.80 (td, J = 7.5, 1.1 Hz, 1H), 6.68
—6.55 (m, 2H), 6.34 — 6.19 (m, 1H), 5.23 — 5.14 (m, 1H), 5.13

MeG —5.04 (m, 2H), 3.67 (s, 3H), 3.51 (s, 3H), 2.02 (brs, 2H), 1.49
(s, 9H). B*C NMR (101 MHz, CDCl3) 6 173.94, 158.78, 157.08, 143.43, 137.71, 130.56,
128.01, 127.75, 127.41, 119.89, 118.52, 117.92, 112.84, 111.78, 110.33, 81.92, 67.81,
55.27,55.07,47.36, 27.94. IR (KBr) y 3388, 3324, 3077, 2975, 2931, 1720, 1599, 1491,
1463, 1246, 1154 cm®. HRMS (ESI) m/z (M+Na)* calculated for C23H29NOsNa:

406.1994, observed: 406.2006.

tert-butyl (2S,3S)-2-amino-2-(3-chlorophenyl)-3-(2-methoxyphenyl)pent-4-enoate
(3dc)
Colorless oil. Yield: 82%. dr: >20:1. Enantiomeric excess: 83%,

determined by HPLC (CHIRALPAK IC, hexane/isopropanol =
95/5, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr= 4.859 min,
tr= 11.481 min (major). [a]o?® = 9.1(c 0.47, CHCI3). 'H NMR

(400 MHz, CDCl3) 8 7.59 (t, J = 1.8 Hz, 1H), 7.52 (dd, J = 7.7,
1.7 Hz, 1H), 7.38 — 7.27 (m, 1H), 7.13 — 6.95 (m, 3H), 6.80 (td, J = 7.5, 1.0 Hz, 1H),
6.59 (dd, J = 8.2, 0.9 Hz, 1H), 6.22 (ddd, J = 17.1, 10.3, 7.5 Hz, 1H), 5.30 — 5.03 (m,
3H), 3.55 (s, 3H), 1.95 (brs, 2H), 1.48 (s, 9H). 3C NMR (101 MHz, CDCls) § 173.48,
156.81, 143.92, 137.25, 133.10, 130.40, 128.28, 127.63, 127.13, 127.02, 126.85,
124.22, 119.91, 118.28, 110.21, 82.30, 67.62, 55.19, 47.18, 27.90. IR (KBr) y 3388,
3325, 3074, 2977, 2931, 2854, 2836, 1724, 1491, 1243, 1154, 755 cm™. HRMS (ESI)

m/z (M+Na)* calculated for C22H26NOsNaCl: 410.1499, observed: 410.1513.
tert-butyl (2S,3S)-2-amino-3-(2-methoxyphenyl)-2-(p-tolyl)pent-4-enoate(3ec)
Colorless oil. Yield: 84%. dr: >20:1. Enantiomeric excess: 93%,

determined by HPLC (CHIRALPAK IC, hexane/isopropanol =
95/5, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr= 6.144 min,
tr= 23.511 min (major). [0]po?°= 21.0(c 0.41, CHCIl3). 'H NMR

(400 MHz, CDCls) & 7.56 (dd, J = 7.7, 1.7 Hz, 1H), 7.39 — 7.29

(m, 2H), 7.04 (ddd, J = 8.2, 7.4, 1.7 Hz, 1H), 6.92 (d, J = 8.0 Hz, 2H), 6.79 (m, 1H),
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6.60 (dd, J = 8.2, 1.0 Hz, 1H), 6.24 (ddd, J = 10.3, 9.4, 7.1 Hz, 1H), 5.15 (ddd, J = 10.6,
1.7, 1.1 Hz, 1H), 5.10 - 5.01 (m, 2H), 3.52 (s, 3H), 2.36 — 2.16 (s, 3H), 2.16 — 2.01 (brs,
2H), 1.47 (s, 9H). 3C NMR (101 MHz, CDCl3) § 174.08, 157.10, 138.73, 137.91,
136.18, 130.56, 127.94, 127.90, 127.35, 125.99, 119.92, 117.73, 110.39, 81.82, 67.56,
55.27, 47.42, 27.92, 20.87. IR (KBr) y 3391, 3325, 3076, 2976, 2929, 2855, 1720, 1491,
1368, 1246, 1154, 755 cm. HRMS (ESI) m/z (M+Na)* calculated for C2sHzsNOsNa:

390.2045, observed: 390.2062.

tert-butyl (2S,3S)-2-amino-3-(2-methoxyphenyl)-2-(4-methoxyphenyl)pent-4-
enoate (3fc)
Colorless oil. Yield: 80%. dr: >20:1. Enantiomeric excess: 96%,

determined by HPLC (CHIRALPAK IC, hexane/isopropanol =
95/5, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr=5.661 min,
tr=10.279 min (major). [o]p? = 12.5(c 0.39, CHCls). 1H NMR

oMe (400 MHz, CDCl3) § 7.54 (dd, J = 7.7, 1.6 Hz, 1H), 7.41 - 7.34
(m, 2H), 7.09 — 7.01 (m, 1H), 6.79 (td, J = 7.6, 0.9 Hz, 1H), 6.70 — 6.57 (m, 3H), 6.32
—6.17 (M, 1H), 5.16 (dt, J = 4.0, 1.7 Hz, 1H), 5.12 — 5.02 (m, 2H), 3.70 (s, 3H), 3.55
(s, 3H), 2.21 (brs, 2H), 1.47 (s, 9H). 3C NMR (101 MHz, CDCls) § 174.06, 158.32,
157.03, 137.76, 133.72, 130.55, 127.77, 127.40, 127.33, 119.93, 117.85, 112.52, 110.39,
81.90, 67.32, 55.29, 55.09, 47.49, 27.93. IR (KBr) y 3385, 3076, 2975, 2930, 2853,
2836, 1720, 1509, 1491, 1246, 1155, 1033 cmL. HRMS (ESI) m/z (M+Na)* calculated

for C23H290NO4Na; 406.1994, observed: 406.2009.

tert-butyl (2S,3S)-2-amino-2-(4-fluorophenyl)-3-(2-methoxyphenyl)pent-4-enoate
(39c)
Colorless oil. Yield: 77%. dr: >20:1. Enantiomeric excess: 88%,

determined by HPLC (CHIRALPAK IC, hexane/isopropanol =
95/5, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr= 4.872 min,
tr= 5.705 min (major). [a]o® = 19.3(c 0.42, CHCls). 'H NMR

= (400 MHz, CDCl3) 5 7.54 (dd, J = 7.7, 1.7 Hz, 1H), 7.47 - 7.39
(m, 2H), 7.09 — 7.01 (m, 1H), 6.84 — 6.74 (M, 3H), 6.59 (d, J = 8.1 Hz, 1H), 6.29 — 6.15
(m, 1H), 5.19 (dd, J = 6.4, 5.2 Hz, 1H), 5.09 (ddd, J = 3.6, 3.0, 1.6 Hz, 2H), 3.53 (s,
3H), 2.00 (brs, 2H), 1.48 (s, 9H). 13C NMR (101 MHz, CDCls) & 173.95, 161.73 (d, J
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= 245.2 Hz), 156.88, 137.42, 130.52, 127.92 (d, J = 8.0 Hz), 127.52, 127.37, 119.89,
118.18, 114.36, 113.78 (d, J = 21.1 Hz), 110.25, 82.08, 67.34, 55.16, 47.34, 27.91. IR
(KBr) y 3389, 3326, 3077, 2977, 2930, 2854 2837, 1724, 1507, 1491, 1243, 1154 cm,
HRMS (ESI) m/z (M+Na)" calculated for C2:H2sNOsNaF: 394.1794, observed:

394.1808.

tert-butyl (2S,3S)-2-amino-2-(4-chlorophenyl)-3-(2-methoxyphenyl)pent-4-enoate
(3hc)

Colorless oil. Yield: 77%. dr: >20:1. Enantiomeric excess: 84%,
determined by HPLC (CHIRALPAK IC, hexane/isopropanol =
95/5, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr= 4.831 min,
tr= 6.071 min (major). [0]p? = 18.3(c 0.21, CHCls). 'H NMR

(400 MHz, CDCl3) & 7.53 (dd, J = 7.7, 1.7 Hz, 1H), 7.45 — 7.36
(m, 2H), 7.11—7.01 (m, 3H), 6.79 (m, 1H), 6.59 (dd, J = 8.2, 0.9 Hz, 1H), 6.21 (ddd, J
=17.1,10.3,7.5Hz, 1H), 5.22 - 5.15 (m, 1H), 5.08 (ddd, J = 7.3, 4.5, 2.8 Hz, 2H), 3.53
(s, 3H), 1.99 (brs, 2H), 1.47 (s, 9H). 13C NMR (101 MHz, CDCl3) § 173.73, 156.86,
140.34, 137.32, 132.59, 130.50, 127.72,127.59, 127.23,127.19, 119.92, 118.27, 110.29,
82.19, 67.41, 55.15, 47.26, 27.90. IR (KBr) y 3362, 3052, 2979, 2927, 2851, 1720,
1491, 1265, 1244, 1155, 739 cm®. HRMS (ESI) m/z (M+Na)" calculated for
C22H26NO3NaCl: 410.1499, observed: 410.15109.

tert-butyl (2S,3S)-2-amino-2-(4-bromophenyl)-3-(2-methoxyphenyl)pent-4-
enoate(3ic)

Colorless oil. Yield: 81%. dr: >20:1. Enantiomeric excess: 85%,
determined by HPLC (CHIRALPAK IC, hexane/isopropanol =
95/5, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr= 4.890 min,
tr= 6.306 min (major). [o]p?° = 9.3(c 0.48, CHCIs). 'H NMR

(400 MHz, CDCl3) § 7.53 (dd, J = 7.7, 1.7 Hz, 1H), 7.39 - 7.31
(m, 2H), 7.29 — 7.18 (m, 2H), 7.05 (m, 1H), 6.79 (m, 1H), 6.59 (dd, J = 8.2, 0.9 Hz,
1H), 6.21 (ddd, J = 17.1, 10.3, 7.4 Hz, 1H), 5.19 (ddd, J = 10.3, 1.7, 1.2 Hz, 1H), 5.14
—5.03 (m, 2H), 3.52 (5, 3H), 1.97 (brs, 2H), 1.47 (s, 9H). 3C NMR (101 MHz, CDCls)
5 173.64, 156.86, 140.90, 137.29, 130.50, 130.14, 128.11, 127.61, 127.20, 120.87,
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119.93, 118.29, 110.30, 82.21, 67.47, 55.15, 47.23, 27.90. IR (KBr) y 3387, 3076, 2976,
2930, 2853, 1726, 1490, 1244, 1155, 1009, 754 cm®. HRMS (ESI) m/z (M+Na)*
calculated for C22H26NO3NaBr: 454.0994, observed: 454.1004.

tert-butyl (2S,3S)-2-amino-3-(2-methoxyphenyl)-2-(naphthalen-2-yl)pent-4-
enoate(3jc)

Colorless oil. Yield: 82%. dr: >20:1. Enantiomeric excess: 82%,
determined by HPLC (CHIRALPAK IA, hexane/isopropanol =
90/10, flow rate 1.0 mL/min, T = 30<C, 220 nm): tr=5.727 min
(major), tr= 7.552 min. [a]o® = 9.0(c 0.29, CHCl3). 'H NMR
(400 MHz, CDCl3) & 7.89 (d, J = 1.7 Hz, 1H), 7.69 (m, 3H),
7.64 —7.57 (m, 2H), 7.37 (dd, J = 6.2, 3.2 Hz, 2H), 6.97 (ddd, J
=8.2, 7.5, 1.7 Hz, 1H), 6.77 (td, J = 7.5, 1.1 Hz, 1H), 6.49 (dd, J = 8.2, 0.9 Hz, 1H),

6.30 (ddd, J = 17.5, 10.3, 7.4 Hz, 1H), 5.21 (ddd, J = 11.5, 5.9, 4.3 Hz, 2H), 5.16 — 5.08
(m, 1H), 3.41 (s, 3H), 2.06 (brs, 2H), 1.47 (s, 9H). *C NMR (101 MHz, CDCls) &
173.87, 156.96, 139.35, 137.74, 132.77, 132.36, 130.51, 128.28, 127.57, 127.46,
127.16, 126.41, 125.62, 125.50, 125.11, 124.81, 119.94, 118.00, 110.32, 82.08, 67.94,
55.16,47.29, 27.94. IR (KBr) y 3369, 3057, 2977, 2929, 2853, 1720, 1491, 1368, 1253,
1153, 741 cm™. HRMS (ESI) m/z (M+Na)* calculated for CasH20NOsNa: 426.2045,
observed: 426.2058.

6. Synthesis and Characterization of 5

TFA/CH,Cly, rt, 4h

95%

3fc

To a solution of 3fc (38.3 mg, 0.1 mmol) in DCM (1 mL) was added TFA (1 mL), and

the mixture was stirred at room temperature for 4 h. After evaporation, pure 5 was

Si6



obtained. Colorless solid. Yield: 95% [a]p?® = -115.4(c 0.63, CHCIls)'H NMR (400
MHz, MeOD) & 7.55 — 7.45 (m, 2H), 7.32 — 7.14 (m, 2H), 7.06 — 6.95 (m, 1H), 6.95 —
6.81 (m, 3H), 6.53 — 6.35 (M, 1H), 5.19 — 4.85 (m, 6H), 3.84 (s, 3H), 3.79 (s, 3H). 3C
NMR (101 MHz, MeOD) & 170.35, 159.99, 156.96, 135.48, 130.53, 128.91, 128.20,
126.79, 125.10, 120.66, 118.20, 113.34, 111.00, 54.55, 54.39, 49.16, 26.74. HRMS
(ESI) m/z (M-CF3COOH+Na)*calculated for Ci9H2:NNaOa4: 350.1363, observed:
350.1345.

7. Synthesis and Characterization of 6

1) AcCl, pyridine, CH,Cl,, 0 °C to rt

’ o

2) 1, (3.0 eq), iPrOAC/H,0 (1:1), rt

two steps yield: 82%
dr: 8:1, ee: 92%

3fc OMe

To a solution of 3fc (114.9 mg, 0.3 mmol) and pyridine (242uL, 1.5 mmol) in DCM (3

mL) was added slowly the acetyl chloride (107 pL, 1.5 mmol) at 0 °C. The reaction was
continued for 2 h. Water (10 mL) was added to the reaction mixture and this solution
was extracted with DCM (10 mL x 3).The organic layer was washed with 1N HCI ,
NaHCOs3 solution and brine .After drying of the organic layer over Na>SQOas, the mixture
was concentrated in vacuo and the obtained residue was purified by column
chromatography (AcOEt/Hexane = 1/10).To a solution of tert-butyl (2S,3S)-2-
acetamido-3-(2-methoxyphenyl)-2-(4-methoxyphenyl)pent-4-enoate in iPrOAc/H20
(5 ml) was added 1> (228.4 mg, 0.9 mmol), and the mixture was stirred at room
temperature for 1 h . Na>SOs saturated solution (3 ml) was added to the reaction mixture
and this solution was extracted with DCM (10 mIx3). The combined organic layers
were dried over anhydrous Na>SOs, and concentrated in vacuo. The residue was
subjected to a flash column chromatography on silica gel (ethyl acetate/petroleum ether)
to afford product 6 as colorless oil. Yield: 82%. dr: 8:1. Enantiomeric excess: 92%,

determined by HPLC (CHIRALPAK IC, hexane/isopropanol = 94/6, flow rate 1.0
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mL/min, T = 30<C, 220 nm): tr= 13.192 min (major), tr= 14.434 min. [a]o®® = 85.4(c
0.63, CHCI3) *H NMR (400 MHz, CDCl3) dmajor: 7.31 — 7.17 (m, 2H), 7.03 — 6.88
(m, 2H), 6.68 — 6.61 (M, 2H), 6.60 — 6.53 (M, 2H), 5.19 — 5.13 (M, 1H), 4.86 (s, 1H),
3.73 (s, 3H), 3.69 (dd, J = 10.6, 4.8 Hz, 1H), 3.68 — 3.60 (s, 3H), 3.17 (dd, J = 12.0, 2.5
Hz, 1H), 2.05 (s, 3H), 1.43 (s, 9H). minor: 7.25 — 7.17 (m, 2H), 7.07 (d, J = 6.8 Hz,
1H), 7.02 — 6.93 (m, 1H), 6.68 (d, J = 8.2 Hz, 1H), 6.65 — 6.53 (M, 3H), 5.46 (dd, J =
13.8, 7.5 Hz, 1H), 5.21 (d, J = 7.4 Hz, 1H), 3.77 (s, 3H), 3.68 (m, 4H), 3.53 (dd, J =
10.7, 8.1 Hz, 1H), 3.13 (dd, J = 10.6, 5.8 Hz, 1H), 1.70 (s, 3H), 1.42 (s, 9H). 13C NMR
(101 MHz, CDClIs3) édmajor: 174.48, 170.36, 158.15, 156.81, 131.55, 130.06, 128.21,
127.61, 126.95, 120.18, 112.40, 110.07, 81.76, 81.11, 75.32, 55.42, 55.00, 51.37, 27.82,
21.33. minor: 174.90, 170.19, 158.15, 158.04, 132.31, 131.60, 127.98, 127.17, 123.99,
119.49, 112.64, 109.76, 82.14, 74.94, 73.61, 55.60, 55.01, 48.57, 44.05, 29.71, 27.83,
27.73, 20.69. HRMS (ESI) m/z (M+Na)" calculated for CzsH31NOgsNa: 464.2049,
observed: 464.2056

8. X-ray Single Crystal Data - Determination of the Absolute

Configuration

Determination of the Absolute Configuration of product 3af

3af (S,S)
Empirical formula C22 H27 NO;
Formula weight 337.44

Space group P1211

S18



z
2
alA 11.8823(2)
b/A 99.1510(10)
c/A 13.2198(2)
0/° 20
p/° 107.684(7)
y/° 920
Volume/A3 955.40(3)
Temperature/K 130
PealcMg/mm? 1.173
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11. HPLC Data

[T VD1 A, Wavelengih=220 nm (5V08YL6-22-0L-1007-1.0)
maL 5
40 |
|
350 i
\‘ "
| |
200 I
I |
250 ‘ | 5';9 % | ||
| llfllI Il", | |
|
| L] [
200 II AR [ 1
|'1'-| | ||| I|I I|I I|I | ||
— J\ VAN | 'fl Yo |\
150
T T T T T T T
] 1 2 3 4 5 & min
Peak RetTime Type Width Lrea Height Lrea
$ [min] [min] mAUT *3 [mAT 1 %
e R e | === |-——=-—-—- |
1 4.6286 BV 0.0%46 1l664.73706 267.08313 37.8568
2 4,889 VW 0.0%B9 53B.57343 83.15480 12.2474
3 5.226 VB 0.1176 B26.522B9 TE.T76604 14.2474
4 &£.176 BB 0.1216 1567.62378 201.02400 35.6484
T [T VWDTA Wavelengin=220 nm (SYL\SVLE-78-1-AIC5%D)
AL 2
oo f
f
- |
. |
" |
300 ¥ |
I ‘
I |
{I—
100} = | | |
] e | \
3 I | | |
n i | \
04 _— e e .-'I WO | \ — |
T | 1 T | T
0 2 4 B ] 10 min
Peak RetTime Type Width Lres Height Lrea
$ [min] [min] mAUT *o [mAT 1 %
e R |====—mmmm | -===——m-— |-——————- [
1 4.758 VV 0.1045% 256.1579% 37.58602 2.7168
2 4.974 VV 0.1036 375.48B337 54.56204 0823
3 5.534 VWV 0.1096 2174.23047 304.11163 23.05%&
4 6.299 VB 0.1540 6622.BB2B1 €49.09631 70.2413
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1 AWD1 A Wavelength=210 nm (SYL\SYL-LYH-1-62-2-1C-3%.D}

mAU &
600
500
AN
aﬂﬂ._
=] |
] \ |
100 L |Ik
L T T T T R | T Y
0 25 5 75 10 125 15 175 20 min
Peak RetTime Type Width Lres Height Lrea
$ [min] [min] m&OT *3 [m&TT 1 %
i e B B | === | -—=—=m——- |-——————- [
1 4.623 VV 0.1255 4783.83203 570.36462 43.8%571
2 8.4585 VB 0.2117 4%9%._.64502 359.70532 51.102%
] VDT A Wauslength=210 nm (SVLISVL-34B-11C-3% D)
mAL 2
o] ||||
o ‘M
- |
|
150 ||
|
2 [
100 . g [
,«'I |II ,'“-. || I'.
A e N " \
T T | L | | T L
0 1 2 3 4 5 3 8 min
Peak RetTime Type Width Lrea Height Area
i [min] [min] m&DT -] [mal 1 %
el | === ===~ e e [
1 4.67E8 BV 0.1187 17E.4EB581 2Z2.15644 5.2060
2 g.504 VB 0.1931 3249.99483 2Z5B.8B0453 84,7340
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[P Y B s mr s e man sna oAy M

[ VWDIi A Wavelengih=220 nm (SYL\SYL5-127-1-DL-1C-3% D}
mall
1400
1200 -
1000
00
|
€00 ||
|I
] |||
200 | | ||
[
|| |I I'
o A _ I I‘__/\A. e —u \
a 2?5 é TIS 10 ' 1;}.5 1|5 7.5 2|EI mirn
Peak RetTime Type Width Lres Height Lrea
$ [min] [min] mAUT *o [mAT 1 %
e R | ====mmmm— |=====mm-— |-=————-- [
1 &6.868 VV 0.1455 1.4259%9=4 1525.47522 45,8117
2 13.583 VB 0.2990 1.43678e4 750.63843 50.18383
] VWD A Wavelengih=220 nm (SVLISVLE-12-1.1C-3%-1 ]
Al %
1200 %
[
1000« |||
] OtBu ‘ |
300 ‘ |
0] | ||
|
400 | ||
- B
§ |r|| | II
|I‘\'|I II | I| I'-
0 PP S (N J \ .
T T T T T T T T T T T T T T T T T T T T T T T i
0 2 4 [ g 10 12 14 min
Peak RetTime Type Width Lres Height Lres
£ [min] [min] mAT 3 [mAT 1 %
e | === === | === |-==——-—-—- |-------- [
1 f.658 VV 0.1398 1071.02466 115.97517 4.3320
2 13.004 VB 0.3012 2.36526e4 1223.84521 95.6630
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|-

WWD1 A Wavelength=220 nm (SYL\LYH-1-61-2-1C-3%-C D}

mal =
1200
1000 ?
| I
- H
€00 | | ||
F e i
200 | | |I|| II|I | ||
[ I| |1
| | | II II | |1
o A~ SN N —~—
T T | T T T T L
] 1 2 3 4 5 & 7 8 min
Peak RetTime Type Width Lres Height Lrea
$ [min] [min] mAT *o [mAT 1 %
i e e B R | === |-——————- [
1 4.574 WV 0.0%81 BO97B.67773 1400.25623 41.2361
2 5.119 Vv 0.1065 1960.29468 284.95309 9.0030
3 5.412 VWV 0.1157 2015.32471 266.92566 4.2557
4 &6.554 VV 0.1382 BB19.52930 983.086055 40.5052
[ ] VWDTA Wavelength=220 nm (SVI\SYLE 130-11C-2% D)
mAU %
[
1750 “
1500 ‘ ‘
umf “
1000 ‘\
750 ||
500 3 ‘ |
Il ||
2504 I |
= I 3 | I|
u‘:g || Voo | \
0 . . = N | o
0 1 2 3 4 R N i
Peak RetTime Type Width Lrea Height Area
i [min] [min] mAUT *o [mAT 1 %
el e | === | === |-——————- |
1 4.517 Vv 0.10035 425.78748 62.16889 1.9637
2 5.044 VV 0.1111 2905.27417 392.72418 13.4397
3 5.331 VW 0.1102 275.07199 3B.19458 1.2725
4 6.367 VV 0.1416 1.E0110=e4 1970.434659 £83.3182
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[ VWDI1 A, Wavelength=220 nm (S7YL\SYL6-122-1-OL1C-105% D)

S62

_ D|&|2
500 || ||1|
- | \'\
3]s
200 ‘ | |II| | | IlnllI
| [ | || | || l
| AN I
| \ || | I'. |I I'.
0 AN ) \___ ) N L\_‘1__ o
T I | L T T T T T ™
a 1 2 3 4 [ 7 a2 mir
Peak RetTime Type Width Lrea Height Area
£ [min] [min] m&d = [mad 1 £
——==] === R | === | —==—————-- | ---——--- [
1 53.585 Vv 0.1215 7E74.87402 9584 27972 38.362l1
2 6.445 VV 0.1335 2345.31470 269.8883%9 11.4257
3 6.783 VvV 0.1437 7909.1171% B84EB.e601le 383.530%9
4 7.403 VvV 0.1572 2397.3B9B5 234.326644 11.86794
1 VWD1 A Wavelength=220 nm (SYL\SYL-6-122-1-A5V-IC-105%-B D)
maU 2
1600 ||
1400 — H
1200 ‘I
1000 ‘ ‘
s |
o |\ y
o] LA
| | [
o - I
200 1 55. = | || [
"P\ @ \ Il llll
o A R Y ) ___/-n-\',' \Y' \ B -
0 2 a : ' 10 mi
Peak RetTime Type Width Lrea Height Area
£ [mimn] [min] m&O = [mad 1 £
———=] === R | === | === | ———————~ [
1 S5.B72 VWV 0.1279 906.29004 107.02917 2.65983
2 8.921 Vv 0.14Ba EBS5BE.31659 88.07263 2.5025
3 7T.280 VvV 0.1591 1.79942=4 1753.07129 7T73.4283
4 7.704 VV 0.1673 4746.97559 432.7400891 15.3709



]

VWD A, Wavelength=220 nm (SYL\LYH-1-62-1-1C-4%.0)

mau ~
800 [ g
] f|
o H
= |
5 |
= |
2004 ‘ 2 | a
| || & | || ©
] \ \ (
100 ) Ill I'. I '. I|I .II I| |L |'| '||
o Nean J\YNV YA
e s 1 ’ & ' 10 _min
Peak RetTime Type Width Eres Height Area
: [min] [min] mAT o [mAT 1 %
e R | === | === |-——————- [
1 5.217 VW 0.1028 5B10.57959 B6B.16418 42.1094
2 5.685 Vv 0.1145 914.31915 122.8253%9 6.6261
3 6.043 VV 0.1222 5904.13916 751.96149 42,7374
4 6.392 VvV 0.1404 1169.74194 127.68608 8.4771
[ VWOl A Wavelength=220 nm (STLVSYL6-121-210-4%0)
maU
2000
1750
1500
1250 ‘
1000 ‘
750 ‘
- | g
0 B og ||/
PO \ [
o] o A A\y'l VoA ]
0 1 2 3 T s & 7 min|
Peak RetTime Type Width Lrea Height Area
£ [min] [min] mAT o [mAT 1 %
e | === === | === | === | —=————-- [
1 5.257 VW 0.1107 B9Z.766B5 121.1507%9 3.8952
2 5.759 VW 0.1171 7T04.91785 91.97272 3.0758
3 6.102 Vv 0.1279 1.B8572%9=4 2260.57448 81.0350
4 6.4686 VV 0.1337 2749.03418 315.52789 11.9%942
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[T WD A, Wavelength=220 nm (SYL\S Y L6-122-2-DL1C-105%.0)

Al =
(=]
L F
o
200 =
600 -
B
L]
400 E.??
wy
200 4 ‘ ‘
| || | ||
o4 e I N . -
. . . T : . - r . : . - T - . . T
a 5 10 15 20
Peak RetTime Type Width Lres Height Area
£ [min] [in] m&T *5 [T 1 %
e e | === | === | -= === |
1 5.211 WV 0.1095 &567.09473 919.30725 34.2370
2 S5.488 VV 0.1259% 3029.56201 3267.38980 15.7544
3 5.963 VWV 0.1241 2735.37915 335.86105 14.2607
4 £.315 VWV 0.15363 &B49.23291 777.34583 35.707%9
[T VDT A, Wavelength=220 nm (SVLSYLE- 123 2 AB VI 105%-A D)
mAU I
- F %
||
] |
300 |‘ |
S |
Il | |
I |
100 [ [
w | © |
E |I II| E || II
o ren N AN A o
T T T 1 T T T T T
a 1 2 3 4 5 g 7 g mir
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Peak RetTime Type Width

P
-

o0

Lrea Height Area
i [min] [min] m&O *3 [mald 1 %
e B e R | === |-—=——-—- |
1 5.485 BV 0.1529 304.77E78 30.90509 2825
2 5.720 VB 0.1574 2000.72241 197.58469 21.8134
3 &6.426 BV 0.1870 341.25531 30.82786 3.6865
4 &.B50 VvV 0.1689 6610.11475 &0E.76031 71.4077
[ VWD1 A, Wavelength=220 nm (SYL\LYH-1-61-1-18-045% D)
maU c
o Pt
500+ ‘ |||
|
o -
5 8 | ‘ |
100 IF' T': | I|
||I I | | |
[ I\ | ' '
n ||| II II I|I | I|
0—_ o ||'l.___ A __yll I \ _Jl "-\\__J \\‘_h o
T T T T T
o 2 4 [ : 10 min
Peak RetTime Type Width Eres Height Area
: [min] [min] miO = [maT 1 %
e R | === | === |-—-————- [
1 5.974 BV 0.1319 1275.631%6 146.81128 8.0444
2 6.287 VV 0.13B0 1382.B5522 150.0750%8 S.5560
3 6.B11 VvV 0.14%9e 57B7.04297 589.10&875 40.5772
4 7.45%8 VB 0.16B2 5B36.26953 5ZB.378B60 40.9224
[ WD1 A, Wavelength=220 nm (SYL\SYL-E-114-1-1B-045% D)
mAU 3
1800 Cl 'F
1400 |‘
1200 ‘
1000 ‘
o0 |
o0 ||
400 ] 2 |
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g I| II\ ‘.ﬂ | Ill\ .'P Y
o e LAY RN AN . o i
- &
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Peak RetTime Type Width Eres Height Area
# [min] [min] mAO *3 [mAT 1 £

1 0.1263 445.76804 54.01853 2.15%06
2 6.148 WV 0.1313 22597.9047% 266.12200 11.1%18
3 0.1345 EB23.83245 52.48188 4.0114
4 0.1494 1.69608ed4 1725.08691 82.8062

[T WAWDT A, Wavelength=220 nm (SYL\SYL-6-126-1-DL-IC-3%.D)

ma ] g
1400 s Br
1200
1000
800
co ]
0 AIE
0—4"4""-.5—_,;.4] I|| II |'v' l'_
I N T T
Peak RetTime Type Width Lrea Height Area
£ [min] [min] m&O *= [mAT 1 £
e R | === | == | -===m- |
1 5.400 VW 0.1049 1.03339=4 1532.03418 35.8029
2 5.718 VWV 0.1128 2512.32739 344.28156 S.6767
3 g.022 VWV 0.1194 1.05906e4 1369.24255 40.79%17
4 &.480 VB 0.1277 2525.8B09E81 303.38721 9.7286

[T VWD1 A, Wavelength=220 nm (SYL\SYL6-126-1-A5Y-1C-105%.0)
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Peak RetTime Type Width Lrea Height Area

# [min] [min] mAU  *s (AU ] 3
e B | ——== | === |-=m-—m--—- |--—--—--—- |--—--—-- |
1 5.3%0 VV 0.1168 715.28308  ©92.13207  3.5564
2 5.720 VV 0.1196 3629.34229 4§7.91174 18.0453
3 6.026 VV 0.1284 1.51419e4 1834.03418 75.2867
4 §.482 VB 0.1363 #25.81006 70.03636  3.1116

[ ] A, Wavelength=220 nm (SYL\SYLE-132-4-1C-3%.D)
mal 3_“;
175 T
150
125
@
100 =
:
75 ”
0] |
25 4 E m ||
: f i |8 ||
L I i ______Jl\_ﬁ_j |,h_ A o /J.-"-,I I..‘_ o e
T L T L L T T
0 5 10 15 20 25 30 mir
Peak RetTime Type Width Lrea Height Aren
£ [min] [min] mAU o [mAT 1 3
———= == R | —=——————m= | —————————= | ———————- |
1 86.337 BB 0.1230 181.13722 20.02720 4.1432
2 7.372 BB 0.1477 1815.75256 190.30737 4&.6868
3 §.985 BB 0.1777 182.51727 13.99810 4.1787
4 13.218 VB 0.2753 1749.81470 97.98747 44,9514

1 @
20 g |
¢ |
150 || | |
- [ |
| 3 2 |
0] I L] ° B
il | I 1 |
I.' II | I| | I| || | I'. | Iul
o AV N S WA 5 VN A, N NN L S
T T T T T T T
a 2 4 <] 8 10 12 14 min|
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Peak RetTime Type Width Lrea Height

§ [min] [min] mAU #*s  [mAU ]
e e R | --—-- - | -——--—-- |
1  &.288 BV 0.1269 1513.81641 183.3291%9
2 7.340 BV 0.1542 £77.14215  &7.08628
3 B.938 BV 0.1882 704.49597  54.7397&
4 13.103 VB 0.2674 6795.28271 395.57550

[ VWD1 A, Wavelength=220 nm (SYL\SYL6-127-2-1-1C-105% D)

" :
150 ‘|
125 ‘ %
| |
100 - |
&
75 | “ ||
I
|| | | [ ||n||
25
o i |
I | l l | I
0+ Il RN |
AYAR [T |
25 / e A A S N
T T T T
a 2 4 [ g
Peak RetTime Type Width Eres Height
£ [min] [min] mADT *5 [mAT 1
e B R | == | === | -—===-=- |
1 5.983 BB 0.12086 TBZ.BBO&Z §0.89385
2 &.644 BB 0.1299 1564.46655 183.848%¢
3 B.371 BB 0.1590 15BE.11646 144.53581
4 %.689 BB 0.1994 774.44617 59.68591

[T vWD1 A, Wavelength=220 nm (SYL\SYL6-128-2-1-1C-105% D)

100 | | |

—— 6.664

=403

9726
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Peak RetTime Type Width Lyres Height Area
£ [min] [min] mAU ol =) [mAT 1 %

1 0.1250 3407.38428 421.21508 32.2533
2 6.8684 BB 0.1348 610.31421 TO0.42142 5.77170
3 g.403 BB 0.1733 5960.13281 530.3176% 56.4168
4 S.7Z28 BB 0.2168 5B6.683013 41.266687 5.55289

[T WD1 A, Wavelength=220 nm (SYL\SYL-6-127-2-2-1C-105%.0)

S69

AL 8
&
60 (0] ||
™
OtBu || 3
an H,N Ph S:-T
\‘
||
20 ‘ | ||
n ‘ ‘ |
[
0 | |
‘| 1 i
I [ Il {
I| “J |I h A ) fi f [ II ,fn'-.. | |
204 VANV A S AU A WP A VW S W S R S S
T T T T T T
0 2 4 6 8 10 12 14
Peak RetTime Type Width Lres Height Area
& [min] [min] mAT *3 [mAT 1 £
e | === ====--- | === | -=—-—-—--- | --—-—--- [
1 9.705 BB 0.1956 115B.9014% 90.71311 51.0564
2 13.%64 BB 0.2B60 1110.94299 59.96161 43.9436
[ VWDT A, Wavelength=220 nm (5YL\SYL6-120-2-21C-105%.0)
mal g
250 (0} ?
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Peak RetTime Type Width Lres Height Lrea

£ [min] [min] m&d *5 [m&TT 1 %
e B A | === |-===—-—-—- |-------- [
9.750 BB 0.1983 3497.63647 271.62146 S54.1641
Z 14.007 BB 0.2B69 2959.84521 159.14784 45.835%
1 vWD1A, 'v'\:'avelength=220 nm |;vaxva&1395:DL-|os%-1 )]
mal %
2000 |
1750 |
1500
1250 ‘ %
1000 I'lI
| |
|1
750_ | |
| |
500 |
1 | [
|
250 . | | Il I|
f L | '.t [
) i j M o ot \,ﬁ
0 2 4 - & 3 10 " min
Peak RetTime Type Width Lrea Height Area
i [min] [min] m&DT -] [mal 1
el | === ===~ | === | === |--——-=-~ [
1 5.B48 VWV 0.1258 1.72773e4 2117.5029%3 45,3361
2 10.B53B VB 0.2491 1.77424e=4 111E.4%231 50.8663%
] vl A, 'u\l-'a'.-elength=220 nm [SYLISYL—GMSQALAS‘(-IOS%—].D]
AL
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1200
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0 I — R | I'\,.- e I ___‘_;'I I\
| T T T T N T .
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Peak RetTime Type Width Lrea Height Area

£ [min] [min] mAT = [mAT 1 =
e | === === | === | === | ——————-- [
1 3.637 BV 0.1325 1002.32B06 114.93716 4,0449
2 1l0.B44 VB 0.2423 2.37776e4 1531.71509 95,9551
[T VDT A Wavelongin=230 nm (SVLISVLE-141-3-DL-05-3%0)
mal 2
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I 7
i
600 ‘ ||
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0 [ I| \
S — AN I-\-r 4 —
| T T | | T T T
a 2 4 B i 10 mil
Peak RetTime Type Widcth LArea Height Area
£ [min] [min] mAT *5 [mAT 1 £
e | === ====—-- | —=—==m-—- | -=—-—-—--- | --—-—--- [
1 6.763 VV 0.1527 1.0917% =4 1055,01111 50.8132
2 G.296 VB 0.2020 1.05684e=4 808.65082 49,1868
WUUULLICU GLLCL Luauiig)
1 D1 A, Wavelength=220 nm (3YL\SYL-6-141-3-00-3%-08-10.0)
mag ] o
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200 2 [
e [
Mo, | \
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T T T T T T T T T T
0 1 2 3 4 5 5 7 8 g min
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Peak RetTime Type Width Lrea Height Area
£ [min] [min] mAT o [mAT 1 %

e e |--—mm - R | --——--—- |
1 6.7868 VWV 0.1425 1002.95630 107.3436l 4.35380

2 B.282 VB 0.2079 Z2.18020e4 1620.30086 55.8020

[T D1 A Wavelength=220 nm (SVL\SYL-6-141-1-DL-1C-5%.0)

1750
1500+

1250+

=11.456

1000+

750 ‘ ||

Peak RetTime Type Width Lres Height Area
£ [min] [min] m&ad *5 [mAT 1 E3
S e R | —=—=——m- | ———————- | -—————-- [
1 4,863 VV 0.1249 1.B2B0Beq4 2261.46069 49,7436
2 1ll.458 VB 0.2714 1.B4693e4 1069.17224 50.2564
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{modified after loading)
[ WWD1 A, Wavelength=220 nm (SYL\SYLE-141-1-ASYIC-5%-1.0)

S73
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T T T T T T T T
0 2 4 5 3 10 12 miir
Peak RetTime Type Width Lres Height Area
: [min] [min] mAU o= [mAT 1 %
e R R | === | -——————- |
1 4.859 VW 0.1030 1B01.72961 Z26B.48B557 8.4470
2 11.481 BB 0.2641 1.952B2e4 1155.54675 91.5530
[T VANDT A, Wavelengih=220 nm (SYL\SVLE-130-4-DLIC-5% O}
mal =4
1600 T
1400
1200
1000
800
600 =+
&
o3
2‘” | |
0] .Jhll._ ____,-'rlu_'.hr_,n_.__ A
a fli 1ID I I 1|5 21{) 25 mirI
Peak RetTime Type Width Lyres Height Area
£ [min] [min] mAU ol =) [mAT 1 %
e B R | === | -———————=- | -—————-~ [
1 8.193 VvV 0.1284 1.446lled4 1724.43689 49,6413
2 23.504 BB 0.e052 1.46701e=4 379.61639 50.3587



[T VWD1 A, Wavelength=220 nm [SYL\SYL-E-138-4-A5Y-IC-5%-1.D)

S74
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0 i 10 15 2 P mii
Peak RetTime Type Width Lres Height Area
£ [min] [min] mAUT *3 [mAT 1 53
S e |—=—=——-—- | === | ---—-—-- [
1 6.144 VB 0.1429 466.34137 49.06750 3.5551
2 23.511 BB 0.5B52 1.26513=4 340.28830 96.4449
[T VWOT &, Wavelengih=220 nm (SYLVSYL&-141-4-DLIC- 5% D)
mall z
300
600 8
|
- M ||
| |
(1,9 [
0 A (I I
ol Me N SN \
| T T T T
[ 5 10 15 20 25 mil
Peak RetTime Type Width Lrea Height Area
£ [min] [min] mAT -] [mAT 1 £
——==] === R | === | —==—————-- | ---——--- [
1 5.639 BB 0.1253 B324.59180 994.,954403 51.8162
Z 10.265 BB 0.2377 7741.01904 507.30960 43.1838



[ WD1 A, Wavelengih=220 nm (SYL\EYLE-141-4-ASY-IC-5%.D)

S75

Al 2
1600 §
i |'|
1200 | ‘
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300 | |
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[ |
200 . n
rd f |I \
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T T T T T T T
0 2 4 [ 8 10 12 mii
Peak RetTime Type Width Lres Height Area
£ [min] [min] mAT *3 [mADT 1 %
———= |- | === === |====——=—- |—====—=—- |-——————- |
1 5.68681 BB 0.1244 492.59399 60.31541 1.9673
2 10.279 VB 0.2332 Z2.4546%9=4 1637.21631 93.0327
[T VWD1 A, Wavelength=220 nm (SYL\SYL-6-141-2-OL-1C-5% D)
AL 8
1750 ﬁ 2
1500 ‘| I"|
|
1250 ‘| ||
- | I
] |
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| |
500 | |
| | R
] | |l
250 | \ | |I
.'l \ III '..\
o N S~ e
T T T T T T T
0 i 2 3 4 5 & min
Peak RetTime Type Width Lres Height Area
$ [min] [min] mAT *o [mAT 1 %
S e B B | ====mmmm— | ====mm-— | -——————- [
1 4.905 BV 0.1042 1.24305e4 1826.51672 51.12%2
2 5.72¢ VV 0.1167 1.1BBl4ed4 1582.23828 483.8708



[T %WDT1 A, Wavelength=220 nm {SYL\SYL-6-141-2-ASY-1C-5%-1.D)

AL 2
i
Il
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T T T T T T | T
0 1 2 3 4 5 5 7 5 mir
FPeak RetTime Type Width Lres Height Area
£ [min] [min] m&O *5 [m&TT 1 %
e R | -——mm—m- | -———————-- | --————-= |
1 4.B872 VWV 0.1013 1842.19214 275.53305 6.3717
2 3.705 VW 0.14592 2.70700e4 Z2874.46729 53.6283
7 WWD1 A, Wavelength=220 nm (SYL\SYL£-138-2-DL-IC-5%-2.D)
Al 2
2500 ﬁ 2
| i
| |
2000 ‘ ||
- | |
1000 | | |
i i
500+ [ |
[ [
[ [
R | | | I|
G _ U.\'\__ R II I'b—_\__ . —-v'l \____‘ S
T T T T T T T
4 1 2 3 4 ] B T mir
Peak RetTime Type Widcth Lres Height Area
£ [min] [min] m&O = [mAT 1 %
S e |—=—=——-—- | === | ---—-—-- [
1 4.850 VV 0.1047 1.77757e4 Z2642.80127 48.862324
2 g.08E8 VB 0.1274 1.B87B22e4 Z22587.50830 S1.3766
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7 VWD1 A, Wavelengih=220 nm (SvL\SYL6-139-2-ASY-IC-5%-1.0)

S77

mall %
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a é 4 I I é é 0 1I2 mit
Peak RetTime Type Width Lrea Height ATrea
i [min] [min] mAT e [mAT 1 %
il e el | === | -=—=————-- | --————-= [
1 4.831 VWV 0.1006 1B85B.49329 280.59793 7.9534
2 &6.071 VB 0.1331 2.15089%=4 2519.54443 92.0466
[ "WD1 A, Wavelength=220 nm (5705 YL-6-139-1-DL-1C-5%-1.0)
mAU %
200 ‘I 3
‘ I
1500 ‘ ‘ |
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007 | | ||
M | l'.l |I |
B - e o e J — o~ ———
T T T | T T T )
0 1 2 3 4 5 6 7 8 S mi
Peak RetTime Type Width Lres Height Lrea
# [min] [min] mAT ¥ [mAT 1 %
e e e R | === |-——————- [
1 4.937 VW 0.1131 2.032B4e4 28B24.21524 43.8287
2 8.372 BV 0.1348 2.13037=4 2454.16870 51.1713



MUl 1 TU GLLTL luGuiiig)

[T WD1 A, Wavelength=220 nm (SYL\SYL-6-139-1-ASY-IC-5%.D)

maLl ] %
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T T T T T T T T T T N T T T T T T
a 2 4 B &l mit
Peak RetTime Type Width Lrea Height Area
£ [min] [min] mAT *5 [mAT 1 £
e R | === | === | -—————-- [
1 4,690 VWV 0.10035 170B.B7817 25B.979%28 7.4308
Z &.306 BB 0.1325 Z2.12684e4 2513.95313 92.56%:2
[ "AWD1 A, Wavelengih=220 nm (SYL\SYL-6-142-DL-14-10%.01)
maL &
i
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n
1500 ‘ | [l
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[ 2 4 [i] il 10 12 mir
Peak RetTime Type Width Lres Height Lres
£ [min] [min] mAT *3 [mAT 1 %
e R | -=—=m—m- | -———————-- |--————-- [
1 5.6594 BB 0.2267 3.46333e4 2299.82231 51.5718
Z 7.502 BV 0.2912 35.25223e4 1&70.28479 483.4282
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[T AWD1 A, Wavelength=220 nm (SYL\SYL-6-142-A5Y-14-10%-1.0)

S
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0 5 4 é é 1ID Imil
Peak RetTime Type Width Lrea Height ATrea
i [min] [min] mAT *o [mAT 1 %
e B e | —=——————m= | —————————= | ——————- [
1 5.727 BB 0.2345 4.04985e4 2615.38062 091.2244
2 7.552 BB 0.2B95 3B95.EB6304 201.5970& 8.7756
[T VDT A, Wavlengih=254 nm (5 VLIS YL 161-D-DLI1CE%.0)
mAL ?-_g
50| o i
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Peak RetTime Type Width Lrea Height Area
£ [min] [min] mAT *5 [mAT 1 £
e R | === | === | -—————-- [
1 13.144 BB 0.3374 1871.89812 85.34509 45,9235
2 14.182 BB 0.3037 1877.63269 96.72069 50.0765
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1 ¥ . Wavelength= nim { = | ¥
[ VWD1 A, Wavelength=254 nm (SYLSYL6-1621C-6%.0)
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0 2 A g g 10 12 14 min
Peak RetTime Type Width Lrea Height Lrea
£ [min] [min] mADT *5 [mAT 1 %
B R |====m-m- e B [
1 13.1%2 BB 0.3434 5405.62305 239.49092 96.2107
2 14.434 BB 0.3BB3 212.90292 B.29300 3.78583
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