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Part I General Information

Unless otherwise indicated, all reactions were carried out under N, at -10 °C with
magnetic stirring. Anhydrous THF and toluene were distilled from sodium and
benzophenone. Anhydrous CH,Cl, was distilled from CaH,. Chiral triazolium salts
Al,1 A2,2 Bl,3 B2,4 enones’® were synthesized according to literatures. Column
chromatography was performed on silica gel 200~300 mesh. All '"H NMR, BC NMR
spectra were recorded on a Bruker-DMX 300 spectrometer or Bruker-DMX 400
spectrometer in CDCl3, with tetramethylsilane as an internal standard and reported in
parts per million (ppm, 8). '"H NMR Spectroscopy splitting patterns were designated
as singlet (s), doublet (d), triplet (t), quartet (q). Splitting patterns that could not be
interpreted or easily visualized were designated as multiplet (m) or broad (br).
Infrared spectra were recorded on a JASCO FT/IR-480 spectrophotometer and
reported as wave number (cm’). Optical rotations were measured on Perkin
Elmer/Model-343 digital polarimeter operating at the sodium D line with a 100 mm

path cell, and are reported as follows: [a]p' (concentration (g/100 mL), solvent).
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Part II Experimental part

1. NHC-catalyzed [4+2] cyclocondesation of 2-aryl carboxylic acids and enones

(Table 2)

cat. A2 (20 mol%)

° PivCI (2 2 equiv.) —N
DIPEA (5.0 equiv.) Ar: N /\N
" \/@
Ar_ _CO,H /\/U\ '
~_-C02 *+ EtO,C Ar
2 DCM, -10 oC EtO,C

1 2 (cis, major) A,

To a solution of 2-arylacetic acids 1 (0.44 mmol, 2.2 equiv) in CH,Cl, (2.0 ml)
was added DIPEA (0.6 mmol, 77.4 mg, 3.0 equiv.) and pivaloyl chloride (0.44 mmol,
53 mg, 2.2 equiv.) at -10 °C. After stirring at -10 °C for 30 minutes, to the reaction
mixture was added NHC precursor A2 (0.04 mmol, 17 mg, 0.2 equiv.), enones 2 (0.2
mmol) and another 2.0 equivalent of DIPEA (0.4 mmol, 51.6 mg). The reaction
mixture was stirred at -10 °C until the full consumption of the enone (typically, 24-48
h). The reaction mixture was concentrated under reduced pressure, and the residue
was purified by column chromatography on silica gel (petroleum ether/EtOAc as the
eluent, typically 10:1-5:1) to furnish the corresponding cycloadduct 3.

Racemic samples for the chiral phase HPLC analysis were prepared using NHC
precursor Cunder the same conditions but at room temperature with longer reaction
time (typically 2-3 d). It should be noted that sometimes the trams-isomers of
cycloadduct 3 were isolated as majority (cis/trans = 20:1 to 1:8) for the reaction
possibly due to the epimerization of cis-3 to trans-3 at room temperature with longer

reaction time.
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3aa

(3S,4R)-ethyl 3-(2-methoxyphenyl)-2-0x0-6-phenyl-3,4-dihydro-2H-pyran-4-carb
oxylate

54.3 mg, 77% yield, cis/trans = 10:1, white solid, Ry = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p> -148.4 (¢ 0.2, CH,Cly), HPLC analysis: >99% ee (cis), 79% ce
(trans) [Daicel CHIRALPAK OD-3 column, 20 °C, 254 nm hexane/i-PrOH = 90:10,
1.0 mL/min, 254 nm, 13.4 min (trans-minor), 16.2 min (trans-major), 18.0
min(cis-major), 19.9 min (cis-minor)]; 'H NMR (300 MHz, CDCl;) & 7.72-7.68 (m,
2H), 7.57 (dd, J= 7.7, 1.3 Hz, 1H), 7.44 — 7.39 (m, 3H), 7.32 — 7.29 (m, 1H), 7.00 —
6.88 (m, 2H), 5.99 (d, J = 6.8 Hz, 1H), 4.69 (d, J = 6.2 Hz, 1H), 4.06 (q, J = 7.2 Hz,
2H), 3.84 (s, 3H), 3.67 (t, J = 6.5 Hz, 1H), 1.15 (t, J = 7.2 Hz, 3H). °C NMR (75
MHz, CDCls) & 170.6, 167.6, 156.9, 152.6, 132.1, 130.2, 129.6, 129.2, 128.6, 125.0,
122.3, 120.7, 110.4, 99.0, 61.5, 55.6, 44.0, 39.3, 14.0. IR (KBr) 2919, 2849, 1775,
1732, 1646, 1600, 1495, 1180, 754; HRMS (ESI) calced for C,;HyOsNa [M+Na]"

375.1203, found 375.1197.
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3ab

(3S,4R)-ethyl 6-(4-fluorophenyl)-3-(2-methoxyphenyl)-2-oxo-3,4-dihydro-2H-pyr
an-4-carboxylate

49.9 mg, 67% yield; cis/trans = 10:1, colorless oil, Ry = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p> -148.7 (¢ 0.2, CH,Cl,), HPLC analysis: 99% ee (cis), 62% ee
(trans) [Daicel CHIRALPAK IA column, 20 °C, 254 nm, hexane/i-PrOH/MeOH =
80:10:10, 1.0 mL /min, 254 nm, 9.5 min (trans-major), 10.9 min (trans-minor), 12.0
min (cis-major)]; 'H NMR (300 MHz, CDCls) & 7.71-7.66 (m, 2H), 7.56 (dd, J = 7.7,
1.5 Hz, 1H), 7.32 - 7.26 (m, 1H), 7.11-7.06 (m, 2H), 6.99 — 6.88 (m, 2H), 5.92 (d, J =
6.8 Hz, 1H), 4.68 (d, /= 6.2 Hz, 1H), 4.06 (q, /= 7.1 Hz, 2H), 3.84 (s, 3H), 3.66 (t, J
= 6.5 Hz, 1H), 1.14 (t, J = 7.1 Hz, 3H). *C NMR (75 MHz, CDCl;)$ 170.5, 166.8,
156.9, 151.2, 130.1, 129.2, 127.0, 126.9, 122.1, 120.6, 115.7, 115.4, 110.3, 98.6, 61.4,
55.5, 43.9, 39.2, 13.9. IR (KBr) 2921, 2848, 1733, 1633, 1509, 1246, 1180; HRMS

ESI) caled for C,H90sFNa [M+Na]"393.1109, found 393.1104.
(

3ac

(3S,4R)-ethyl 6-(4-chlorophenyl)-3-(2-methoxyphenyl)-2-0x0-3,4-dihydro-2H-py

ran-4-carboxylate
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46.8 mg, 61% yield; cis/trans = 10:1, colorless oil, Rr = 0.3 (petroleum ether/ethyl
acetate 5:1); [a]p> -184.1 (¢ 0.2, CH,Cl,), HPLC analysis: 99% ee (cis), 71% ee
(trans) [Daicel CHIRALPAK IA-H column, 20 °C, 254 nm, hexane/i-PrOH/MeOH =
80:10:10, 1.0 mL /min, 254 nm, 9.9 min (trans-major), 11.0 min (trans-minor), 13.6
min (cis-major), 32.6 min (cis-minor)]; 'H NMR (300 MHz, CDCl3) & 7.65-7.60 (m,
2H), 7.55 (dd, J=17.7, 1.2 Hz, 1H), 7.39 — 7.36 (m, 2H), 7.32 — 7.27 (m, 1H), 6.99 —
6.88 (m, 2H), 5.97 (d, J = 6.8 Hz, 1H), 4.68 (d, J = 6.1 Hz, 1H), 4.06 (q, J = 7.1 Hz,
2H), 3.84 (s, 3H), 3.67 (t, J = 6.5 Hz, 1H), 1.15 (t, J = 7.2 Hz, 3H).">C NMR (75 MHz,
CDCl) 6 170.2, 166.8, 156.5, 151.2, 135.3, 130.5, 130.0, 129.2, 128.8, 126.2, 122.0,
120.6, 110.2, 99.3, 61.6, 55.5, 43.9, 39.1, 13.9. IR (KBr) 2922, 2850, 1779, 1732,
1647, 1602, 1494, 1180, 754; HRMS (ESI) caled for C, H;90sCINa [M+Na]"

409.0813, found 409.0807.

3ad

(3S,4R)-ethyl 6-(4-bromophenyl)-3-(2-methoxyphenyl)-2-0x0-3,4-dihydro-2H-py
ran-4-carboxylate

47.7 mg, 55% yield; cis/trans = 7:1, colorless oil, Rf = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p” -17.4 (¢ 0.5, CH,Cl,), HPLC analysis: >99% ee (cis), 75% ee
(trans) [Daicel CHIRALPAK IA column, 20 °C, 254 nm, hexane/i-PrOH/MeOH =
80:10:10, 1.0 mL /min, 254 nm, 10.8 min (trans-major), 11.8 min (¢frans-minor), 15.2
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min (cis-major)]; 'H NMR (300 MHz, CDCl;) § 7.59-7.51 (m, 5H), 7.32 — 7.26 (m,
1H), 6.99 — 6.88 (m, 2H), 5.99 (d, J= 6.8 Hz, 1H), 4.68 (d, J = 6.2 Hz, 1H), 4.06 (q, J
= 7.1 Hz, 2H), 3.84 (s, 3H), 3.66 (t, J = 6.5 Hz, 1H), 1.14 (t, J = 7.1 Hz, 3H). °C
NMR (75 MHz, CDCl3) & 170.2, 166.8, 156.9, 151.6, 131.7, 131.1, 130.1, 129.2,
126.4, 123.6, 121.9, 120.6, 110.3, 99.3, 61.5, 55.5, 43.9, 39.2, 13.8. IR (KBr) 2928,
1776, 1732, 1646, 1489, 1248, 1176, 754; HRMS (ESI) calcd for CyH90sBrNa

[M+Na]" 453.0308, found 453.0300.

CHj3

3ae

(3S,4R)-ethyl 3-(2-methoxyphenyl)-2-0x0-6-(p-tolyl)-3,4-dihydro-2H-pyran-4-car
boxylate

40.5 mg, 55% yield; cis/trans = 6:1, colorless oil, Rf = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p> -8.0 (¢ 0.1, CH,Cl,), HPLC analysis: >99% ee (cis), 78% ee (trans)
[Daicel CHIRALPAK IA column, 20 °C, 254 nm, hexane/i-PrOH /MeOH = 90:5:5,
1.0 mL /min, 254 nm, 13.2 min (frans-major), 14.7 min (frans-minor), 19.2 min
(cis-major)]; 'H NMR (300 MHz, CDCl53) & 7.60-7.55 (m, 3H), 7.31 — 7.19 (m, 3H),
6.99 — 6.88 (m, 2H), 5.93 (d, J = 6.8 Hz, 1H), 4.68 (d, J = 6.2 Hz, 1H), 4.05 (q, J =
7.1 Hz, 2H), 3.84 (s, 3H), 3.65 (t, J = 6.5 Hz, 1H), 2.38 (s, 3H), 1.15 (t, J = 7.1 Hz,
3H). *C NMR (75 MHz, CDCl;) & 170.5, 167.2, 156.5, 152.3, 139.3, 129.9, 129.0,
124.6, 122.0, 120.6, 110.4, 98.0, 61.5, 55.5, 43.9, 39.3, 21.3, 14.0. IR (KBr) 2920,

2849, 1733, 1651, 1606, 1495, 1180, 755; HRMS (ESI) caled for C;:H»,OsNa
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[M+Na]™ 389.1359, found 389.1355.

3af

(3S,4R)-ethyl 3-(2-methoxyphenyl)-6-(4-methoxyphenyl)-2-oxo0-3,4-dihydro-2H-
pyran-4-carboxylate

61.1 mg, 80% yield; cis/trans = 10:1, colorless oil, R = 0.2 (petroleum ether/ethyl
acetate 5:1); [a]p> -1.2 (¢ 0.3, CH,Cl,), HPLC analysis: >99% ee (cis), 30% ee (trans)
[Daicel CHIRALPAK IA column, 20 °C, 254 nm, hexane/ i-PrOH/MeOH = 80:10:10,
1.0 mL /min, 254 nm, 13.0 min (frans-major), 15.0 min (¢rans-minor), 17.4 min
(cis-major)]; 'H NMR (300 MHz, CDCls) & 7.65-7.62 (m, 2H), 7.57 (dd, J= 7.7, 1.2
Hz, 1H), 7.31 — 7.26 (m, 1H), 6.99 — 6.87 (m, 4H), 5.85 (d, /= 6.8 Hz, 1H), 4.67 (d, J
= 6.1 Hz, 1H), 4.05 (q, J= 7.1 Hz, 2H), 3.84 (s, 6H), 3.64 (t,J = 6.5 Hz, 1H), 1.15 (t,
J = 7.1 Hz, 3H). ®C NMR (75 MHz, CDCl3) & 170.5, 167.2, 160.5, 156.5, 152.2,
129.9, 128.6, 126.3, 124.3, 122.3, 120.3, 113.7, 110.1, 96.7, 61.2, 55.5, 55.2, 43.6,
38.9, 13.6. IR (KBr) 2924, 2850, 1733, 1601, 1495, 1260, 1172, 757; HRMS (ESI)

calcd for CyH»,O¢Na [M+Na]+ 405.1309, found 405.1304.

3ag

(3S,4R)-ethyl 6-(2-chlorophenyl)-3-(2-methoxyphenyl)-2-0x0-3,4-dihydro-2H-py
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ran-4-carboxylate

48.9 mg, 63% yield; cis/trans = 6:1, colorless oil, Rf = 0.4 (petroleum ether/ethyl
acetate 5:1); [o]p> -65.4 (¢ 0.5, CH,Cl,), HPLC analysis: 98% ee (cis), 72% ee (trans)
[Daicel CHIRALPAK IA column, 20 °C, 254 nm, hexane/ i-PrOH /MeOH = 90:5:5,
1.0 mL /min, 254 nm, 12.3 min (frans-major), 14.2 min (cis-major), 15.8 min
(trans-minor), 18.0 min (cis-minor)]; "H NMR (300 MHz, CDCls) & 7.60-7.53 (m,
2H), 7.45-7.42 (m, 1H), 7.35 = 7.26 (m, 3H), 7.00 — 6.89 (m, 2H), 5.88 (d, J = 6.7 Hz,
1H), 4.73 (d, J = 6.2 Hz, 1H), 4.09 (q, J = 7.1 Hz, 2H), 3.87 (s, 3H), 3.68 (t, J = 6.5
Hz, 1H), 1.18 (t, J = 7.1 Hz, 3H). >C NMR (75 MHz, CDCl3) 170.2, 167.2, 156.9,
150.5, 132.6, 131.9, 130.5, 130.4, 130.3, 130.1, 129.1, 126.8, 122.1, 120.6, 110.2,
104.9, 61.2, 55.2, 43.9, 38.9, 13.6. IR (KBr) 2923, 2849, 1732, 1673, 1600, 1495,
1260, 1173, 755; HRMS (ESI) caled for C;H;9OsCINa [M+Na]+ 409.0813, found

409.0807.

3ah

(3S,4R)-ethyl 3-(2-methoxyphenyl)-6-(naphthalen-2-yl)-2-0xo0-3,4-dihydro-2H-py
ran-4-carboxylate

26.1 mg, 33% yield; cis/trans = 3:1, white solid, R¢ = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p> -170.9 (¢ 0.1, CH,Cl,), HPLC analysis: >99% ee (cis), 88% ee
(trans) [Daicel CHIRALPAK IA-H column, 20 °C, 254 nm, hexane/i-PrOH = 80:20,

1.0 mL /min, 254 nm, 11.3 min (frans-major), 14.0 min (¢rans-minor), 17.9 min
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(cis-major)]; 'H NMR (300 MHz, CDCls) & 8.21-8.18 (m, 1H), 7.84-7.77 (m, 4H),
7.65-7.62 (m, 1H), 7.53 (d, J = 7.8 Hz, 1H), 7.46-7.43 (m, 2H), 7.25-7.19 (m, 1H),
6.93-6.83 (m, 2H), 6.07 (d, J = 6.8 Hz, 1H), 4.67 (d, J= 6.2 Hz, 1H), 4.08 (q, J="7.1
Hz, 2H), 3.85 (s, 3H), 3.73 (t, J= 6.4 Hz, 1H), 1.17 (t, J = 7.1 Hz, 3H). *C NMR (75
MHz, CDCls) & 170.2, 167.2, 156.5, 152.3, 133.6, 133.1, 130.1, 129.2, 129.0, 128.8,
128.3, 127.6, 126.9, 126.7, 124.7, 122.0, 120.6, 109.6, 99.4, 61.1, 55.2, 43.9, 38.9,
13.6. IR (KBr) 2920, 2849, 1732, 1722, 1180, 1129, 753; HRMS (ESI) calcd for

C,sH,,0sNa [M+Na]" 425.1359, found 425.1354.

3ba

(3S,4R)-ethyl 2-0x0-3,6-diphenyl-3,4-dihydro-2H-pyran-4-carboxylate

56.6 mg, 88% yield; cis/trans = 1:1, white solid, Rf = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p> -106.7 (¢ 0.1, CH,CLy), "H NMR (300 MHz, CDCl5) & 7.65-7.62
(m, 2H), 7.37-7.33 (m, 3H), 7.30-7.22 (m, 5H), 6.02 (d, /= 5.3 Hz, 1H), 4.17 (d, J =
6.3 Hz, 1H), 4.02 (q, J = 7.1 Hz, 2H), 3.77-3.74 (m, 1H), 1.07 (t, J = 7.1 Hz, 3H). °C
NMR (75 MHz, CDCls) 6 171.0, 167.6, 151.5, 135.6, 131.8, 129.8, 129.1, 128.8,
128.7, 128.2, 125.0, 97.5, 62.0, 46.9, 45.4, 14.1. IR (KBr) 2920, 2849, 1774, 1732,
1181, 1130, 754; HRMS (ESI) calcd for C,oH;s0O4Na [MJrNa]+ 345.1079, found

345.1093.
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3ca

(3S,4R)-ethyl 2-0x0-6-phenyl-3-(p-tolyl)-3,4-dihydro-2H-pyran-4-carboxylate
48.6 mg, 72% yield; cis/trans = 6:1, white solid, R¢ = 0.3 (petroleum ether/ethyl
acetate 5:1); [a]p> -145.9 (¢ 0.1, CH,Cl,), HPLC analysis: 98% ee (cis), 48% ee
(trans) [Daicel CHIRALPAK OD-H column, 20 °C, 254 nm, hexane/i-PrOH = 90:10,
1.0 mL /min, 254 nm, 17.3 min (cis-minor), 18.6 min (frans-major), 22.1 min
(cis-major), 24.3 min (frans-minor)]; 'H NMR (300 MHz, CDCl3) & 7.64-7.59 (m,
2H), 7.35-7.31 (m, 3H), 7.18-7.14 (m, 2H), 7.06 (t, J = 7.3 Hz, 2H), 6.00 (d, J = 5.3
Hz, 1H), 4.12 (d, J = 6.3 Hz, 1H), 4.02 (q, J = 7.1 Hz, 2H), 3.73 (t, J = 5.8 Hz, 1H),
2.24 (s, 3H), 1.08 (t, J = 7.1 Hz, 3H). °C NMR (75 MHz, CDCl3) §169.9, 167.3,
151.9, 138.0, 131.8, 130.9, 129.6, 129.5 129.4, 128.8, 128.6, 127.9, 124.9, 98.5, 61.4,
46.3, 44.3, 21.0, 13.8. IR (KBr) 2919, 2849, 1769, 1732, 1719, 1632, 1180, 1131, 755;

HRMS (ESI) calcd for C;;Hy004Na [M+Na]+359.1254, found 359.1249.

3da

(3S,4R)-ethyl 3-(4-methoxyphenyl)-2-0x0-6-phenyl-3,4-dihydro-2H-pyran-4-car

boxylate
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45.5 mg, 58% yield; cis/trans = 3:1, white solid, Rr = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p> -161.0 (¢ 0.1, CH,Cl,), HPLC analysis: >99% ee (cis), 48% ee
(trans) [Daicel CHIRALPAK IA-H column, 20 °C, 254 nm, hexane/i-PrOH = 80:20,
1.0 mL /min, 254 nm, 14.5 min (frans-major), 18.8 min (¢rans-minor), 20.8 min
(cis-major)]; 'H NMR (400 MHz, CDCls) & 7.64-7.58 (m, 2H), 7.36-7.33 (m, 4H),
7.21-7.19 (m, 1H), 6.81-6.77 (m, 2H), 6.00 (d, J = 5.3 Hz, 1H), 4.12 (d, J = 6.3 Hz,
1H), 4.02 (q, J = 7.2 Hz, 2H), 3.74-3.71 (m, 4H), 1.09 (t, J = 7.2 Hz, 3H). *C NMR
(100 MHz, CDCls) ¢ 170.0, 167.0, 159.4, 151.7, 131.8, 130.1, 129.6, 129.3, 128.6,
125.9, 124.9, 114.4, 114.1, 98.4, 61.4, 54.7, 46.1, 44.4, 13.8. IR (KBr) 2918, 2849,
1732, 1646, 1180, 1132; HRMS (ESI) calcd for Cy;H,0OsNa [M+Na]™ 375.1203,

found 375.1198.

3ea

(3S,4R)-ethyl 3-(2,4-dimethoxyphenyl)-2-0x0-6-phenyl-3,4-dihydro-2H-pyran-4-
carboxylate

41.3 mg, 54% yield; cis/trans = 6:1, colorless oil, R¢ = 0.3 (petroleum ether/ethyl
acetate 5:1); [a]p> -177.0 (¢ 0.1, CH,Cl,), HPLC analysis: >99% ee (cis), 80% ee
(trans) [Daicel CHIRALPAK AD-H column, 20 °C, 254 nm, hexane/ i-PrOH = 60:40,
1.0 mL /min, 254 nm, 10.9 min (frans-major), 12.6 min (frans-minor), 18.2 min
(cis-major), 41.0 min (cis-minor)]; 'H NMR (300 MHz, CDCl5) & 7.71-7.66 (m, 2H),

7.48 (d, J = 8.5 Hz, 1H), 7.42 — 7.38 (m, 3H), 6.52 — 6.44 (m, 2H), 5.98 (d, /= 6.7 Hz,
S12



1H), 4.60 (d, J = 6.2 Hz, 1H), 4.06 (q, J= 7.1 Hz, 2H), 3.81 (s, 3H), 3.80 (s, 3H), 3.64
(t, J = 6.5 Hz, 1H), 1.17 (t, J = 7.1 Hz, 3H). C NMR (75 MHz, CDCl5) § 170.5,
167.5, 160.5, 157.5, 152.2, 132.0, 130.7, 129.5, 128.5, 124.9, 114.7, 104.2, 98.9, 98.2,
61.3, 55.5, 55.4, 43.9, 38.6, 13.6. IR (KBr) 2920, 2849, 1772, 1732, 1646, 1209, 752;

HRMS (ESI) calcd for Cy,H,,06Na [M+Na]+ 405.1309, found 405.1303.

CHs

3ee

(3S,4R)-ethyl 3-(2,4-dimethoxyphenyl)-2-0x0-6-(p-tolyl)-3,4-dihydro-2H-pyran-4
-carboxylate

52.7 mg, 66% yield; cis/trans = 20:1, colorless oil, Rr = 0.3 (petroleum ether/ethyl
acetate 5:1); [a]p> -119.8 (¢ 0.1, CH,Cl,), HPLC analysis: >99% ee for major
cis-diastereoisomer [Daicel CHIRALPAK IA-H column, 20 °C, 254 nm,
hexane/i-PrOH/MeOH = 60:20:20, 1.0 mL /min, 254 nm, 11.1 min (cis-major)], 'H
NMR (300 MHz, CDCls) 6 7.50 (d, J = 8.2 Hz, 2H), 7.40 (d, J = 8.5 Hz, 1H), 7.11 (d,
J=8.1 Hz, 2H), 6.43-6.35 (m, 2H), 5.84 (d, /= 6.7 Hz, 1H), 4.51 (d, /= 6.2 Hz, 1H),
3.98 (q,J = 7.2 Hz, 2H), 3.72 (s, 3H), 3.71 (s, 3H), 3.54 (t, J = 6.4 Hz, 1H), 2.29 (s,
3H), 1.08 (t, J = 7.2 Hz, 3H). >C NMR (75 MHz, CDCls) § 170.8, 167.9, 160.2,
157.9, 152.2, 139.3, 130.7, 129.3, 129.2, 124.8, 114.7, 104.4, 98.3, 98.0, 61.3, 55.5,
55.4, 44.1, 38.9, 21.3, 14.0. IR (KBr) 2923, 2849, 1772, 1732, 1614, 1508, 1464,

1209; HRMS (ESI) calcd for C3H2406Na [MJrNa]+ 419.1465, found 419.1459.
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OCH,

3ef

(3S,4R)-ethyl 3-(2,4-dimethoxyphenyl)-6-(4-methoxyphenyl)-2-0x0-3,4-dihydro-2
H-pyran-4-carboxylate

41.0 mg, 50% yield; cis/trans > 20:1, colorless oil, Ry = 0.2 (petroleum ether/ethyl
acetate 5:1); [a]p> -194.0 (¢ 0.1, CH,ClL,), HPLC analysis: 99% ee for major
cis-diastereoisomer [Daicel CHIRALPAK IA column, 20 °C, 254 nm,
hexane/i-PrOH/MeOH = 60:20:20, 1.0 mL /min, 254 nm, 12.4 min (cis-major)], 'H
NMR (300 MHz, CDCls) 6 7.63 (d, J = 8.8 Hz, 2H), 7.47 (d, J = 8.5 Hz, 1H), 6.91 (d,
J=8.8 Hz, 2H), 6.52-6.44 (m, 2H), 5.84 (d, /= 6.7 Hz, 1H), 4.58 (d, /= 6.2 Hz, 1H),
4.06 (q, J = 7.1 Hz, 2H), 3.83 (s, 3H), 3.81 (s, 3H), 3.80 (s, 3H), 3.63-3.59 (m, 1H),
1.17 (t, J = 7.1 Hz, 3H). °C NMR (75 MHz, CDCls) §170.8, 168.0, 160.6, 160.5,
157.9, 152.3, 130.7, 126.4, 124.7, 114.8, 113.9, 104.4, 98.3, 97.0, 61.3, 55.5, 55.4,
44.0, 38.9, 14.0. IR (KBr) 2921, 2849, 1771, 1732, 1611, 1457, 1178, 1034, 836;

HRMS (ESI) calcd for Cy3H,407Na [M+Na]+ 435.1414, found 435.1407.

3ai

(3S,4R)-methyl 3-(2-methoxyphenyl)-2-0xo0-6-phenyl-3,4-dihydro-2H-pyran-4-ca
rboxylate
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44.3 mg, 66% yield, cis/trans = 10:1, white solid, Ry = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p> -269.0 (¢ 0.1, CH,Cl,), HPLC analysis: >99% ee (cis), 88% ee
(trans) [Daicel CHIRALPAK IA-H column, 20 °C, 254 nm hexane/i-PrOH/MeOH =
80:10:10, 1.0 mL /min, 254 nm, 10.4 min (trans-major), 11.4 min (¢frans-minor), 12.7
min(cis-major)]; 'H NMR (400 MHz, CDCl3) & 7.72-7.69 (m, 2H), 7.53 (dd, J = 7.7,
1.3 Hz, 1H), 7.44 — 7.39 (m, 3H), 7.31 — 7.27 (m, 1H), 6.98 (t, J = 7.6 Hz, 1H), 6.90
(d, J=8.3 Hz, 1H), 598 (d, J = 6.8 Hz, 1H), 4.69 (d, J = 6.2 Hz, 1H), 3.84 (s, 3H),
3.70 (t, J = 6.5 Hz, 1H), 3.61 (s, 3H). >C NMR (100 MHz, CDCl3) §170.9, 167.3,
156.8, 152.6, 132.0, 130.0, 129.6, 129.2, 128.6, 124.9, 122.2, 120.7, 110.3, 98.7, 55.5,
52.2, 43.9, 39.3. IR (KBr) 2919, 2848, 1773, 1697, 1651, 1495, 1244, 752; HRMS

(ESI) calcd for Cy0H130sNa [MJrNa]+ 361.1043, found 361.1046.

CHj3

(3S,4R)-methyl 3-(2-methoxyphenyl)-2-0x0-6-(p-tolyl)-3,4-dihydro-2H-pyran-4-c
arboxylate

45.7 mg, 65% yield, cis/trans = 10:1, white solid, Ry = 0.4 (petroleum ether/ethyl
acetate 5:1); [a]p> -315.4 (¢ 0.1, CH,Cl,), HPLC analysis: >99% ee (cis), 70% ee
(trans) [Daicel CHIRALPAK IA-H column, 20 °C, 254 nm hexane/i-PrOH/MeOH =
80:10:10, 1.0 mL /min, 254 nm, 10.8 min (trans-major), 11.3 min (¢frans-minor), 14.7
min(cis-major)]; 'H NMR (400 MHz, CDCl3) & 7.59 (d, J = 8.1 Hz, 2H), 7.53 (d, J =

7.8 Hz, 1H), 7.31 — 7.26 (m, 1H), 7.20 (d, J = 8.1 Hz, 2H), 6.98 (t, J = 7.6 Hz, 1H),
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6.89 (d, J = 8.3 Hz, 1H), 5.92 (d, J = 6.8 Hz, 1H), 4.68 (d, J = 6.2 Hz, 1H), 3.84 (s,
3H), 3.68 (t, J= 6.5 Hz, 1H), 3.60 (s, 3H), 2.38 (s, 3H). °C NMR (100 MHz, CDCls)
§ 171.0, 167.5, 156.8, 152.7, 139.7, 130.0, 129.3, 129.2, 129.1, 124.9, 122.3, 120.7,
110.3,97.8, 55.5, 52.2, 43.9, 39.3, 21.3. IR (KBr) 2920, 2845, 1775, 1738, 1646, 1602,
1495, 1170, 754; HRMS (ESI) calcd for C,Hy0OsNa [MJrNa]+ 375.1198, found
375.1203.

ocg3

(@)

Et0,C7 > “CH,

3ak

(3S,4R)-ethyl 3-(2-methoxyphenyl)-6-methyl-2-0x0-3,4-dihydro-2H-pyran-4-car
boxylate

23.6 mg, 27% yield, cis/trans > 20:1, white solid, Rf = 0.3 (petroleum ether/ethyl
acetate 5:1); [a]p> -433.2 (¢ 0.1, CH,Cly), HPLC analysis: 97% ee (cis) [Daicel
CHIRALPAK IA-H column, 20 °C, 254 nm hexane/i-PrOH/MeOH = 90:5:5, 1.0 mL
/min, 254 nm, 9.2 min(cis-major), 10.6 min (cis-minor)]; 'H NMR (400 MHz, CDCls)
07.51(dd,J="7.7,1.4 Hz, 1H), 7.29-7.24 (m, 1H), 6.94 (t, J=7.6 Hz, 1H), 6.87 (d, J
=8.3 Hz, 1H), 5.21 (dd, J=6.5, 1.0 Hz, 1H), 4.55 (d, /= 6.2 Hz, 1H), 4.03 (q,J="7.1
Hz, 2H), 3.83 (s, 3H), 3.42 (t, J = 6.4 Hz, 1H), 1.99 (s, 3H), 1.14 (t, J= 7.1 Hz, 3H).
*C NMR (100 MHz, CDCls) 171.0, 167.9, 156.8, 152.4, 130.1, 129.0, 122.4, 120.5,
110.2,99.4, 61.2, 55.5, 43.6, 39.2, 19.0, 13.9. IR (KBr) 2919, 2849, 1775, 1732, 1602,
1495, 1245, 1180, 755; HRMS (ESI) caled for CisH;30sNa [M+Na]™ 313.1044,

found 313.1046.
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2. X-Ray structure of 3aa (Figure S1)

The crystal suitable for X-ray analysis was prepared by slow evaporation of the
solvent of the solution of 3aa in petroleum ether/ethyl acetate at room temperature
(Figure 1). The 3S, 4R-configuration of the cycloadduct 3aa was determined by the

X-ray analysis of its crystal with the Flack parameter of 0.05(7).
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FODWLMMOONCNNNNNNNNNNNNN A WO — N - o « ™M
HeAAAAAAAAAA A A A AAAAA A~ O~ W n o ™ — 1
oSS0 Ny VT v
16.45
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 184
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 812.7
DW 27.800
DE 6.50
TE 301.0
D1 2.00000000
D11 0.03000000
DO 1
PL1 2.00
SFO1 75.4752953
== == CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.74
T T T T T T T T 1
160 140 120 100 80 60 40 20 ppm
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cis/trans = 1:1

5T523535R85528 WAE  cje-mon-s6Ta
gonnnananadaaaaS == > EXPNO 20
e ol Bl el el ol ol PROCNO 1
“‘W% 20140424
16.26
spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
T 32768
SCLVENT cDC13
NS 16
DS 0
SWH 8992.806 Hz
FIDRES 0.274439 Hz
a0 1.8219508 sec
RG 228.1
DW 55.600 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec

DO 1

CHANNEL £f1

NUC1 1H

Pl 10.30 usec
PL1 3.00 dB
SFOl 300.1318534 MHz
SI 32768

SF 300.1300301 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

FC 1.00

9 8 7 6 5 4 3 2 1 ppm
™| = N~ —|© =T
| [=]{] DN |o|o (32}
o3 =] [=1=]1 10 <
—
@ 0D 0T M
= o O CFDOUTNAMO o ™ oo 0 ™ o
o © nNe~ooNNNS ] pan = as s cjt-mbh-405
S~ N OOy @@ o @ . S . . . 11
~ @ N Mo ~ ~ o —~ w0 q
o o A A o ~r e w0 T - — 1
T A R Y
16.12
spect
5 mm DUL 13C-1
zgpg30
65536
SOLVENT CDC13
N3 102
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 362
oW 27.800
DE 6.50
TE 297.6
Dl 2.00000000
D11 0.03000000
D0 A
======== CHANNEL £2 ====
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.74
T T T T T T T T T 1
160 140 120 100 80 60 40 20 pem
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HsC

cis/trans = 6:1

=
EtO,C
3ca
QLW — O\ UV OWolon D\ T \000 — ;00\ 000 — OO "
SRR S B R ER T SSMC B iR 8RN RS RER R - cJE-nbh=786a
BTNt S 88888 RS T 585358 88N ARS8 EXPNO 1
Lol el ol ol ol ol Lol ol ol ol ol =S TL e T A B B s AR R e B i B H O T Bt Mt o BB et PROCNO 1
TEERRSS\ T VT TR\ N 20140718
11.27
spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
T 32768
SOLVENT cpel3
NS 16
DS 0
SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 256
DW 55.600 usec
DE 6.50 usec
TE 300.6 K
D1 1.00000000 sec
TDO 1
CHANNEL £f1
NUC1 1H
Pl 10.30 usec
PL1 3.00 dB
SFO1 300.1318534 MHz
SI 32768
SF 300.1300307 MHz
WowW EM
5SB 0
LB 0.30 Hz
GB 0
pC 1.00
1 I
9 8 7 6 5 4 3 2 1 ppm
F;ré <)o o|w© [ QErkW — o
(e = e © o
AmMmN Rl (=] [ Q| ™ o
= w0 i ~ 0w T oM
-~ ] FMYAdnNoo o — @ o 0 L
an 9 SmmNree 2 ass B o 55 cjt-mbh-786a
o = 4 radoowoa . ] . . . 11
0 0 u MO NN~ L] -~ - o - o — ™
— — P R I e | o ~r o~ w - < o - 1
VA NNV \ NSV | AN
11.30
spect
5 mm DUL 13C-1
zgpg30
65536
SOLVENT CDC13
NS 116
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 645.1
bW 27.800
DE 6.50
TE 300.8
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL f2 ====
CPDPRGZ2 waltzlé
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.74
I T T T T T T T 1
160 140 120 100 80 60 40 20 ppm
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cis/trans = 3:1

NN =T —= O =N OPOANNNOTA =AWV OO OO0~ .
OSSN 2258523052290 20 80 N2EgoogRgRegy e e
SEEBEEES SIS RRASACRLEIREERRTENSES R8RS ST o 88
NSNS OO0 00O T T T 5000 — — — PROCNO 1
e N e e 20140901
Time 18.26
INSTRUM spect
PROBED 5 mm PABBQ BB/
PULPROG zg30
T 32768
SOLVENT cpel3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 206.33
DW 62.400 usec
DE 6.50 usec
TE 299.8 X
D1 2.00000000 sec
TDO 1
CHANNEL £f1
SFOL 400,2424716 MHz
NUC1 1H
Pl 14.80 usec
SI 65536
SF 400.2400096 MHz
WoW M
SSB 0
LB 0.30 Hz
GB 0
J PC .00
1 o
T T T T T T T T T 1
9 8 7 6 5 3 2 1 ppm
P~ || = o, @ M0 (2]
e e ] e B A B SiNe o
Mol - — || ™
o ™M | e &3] NN AHOTMOO
o =T o A MO W-H>-O0OWwMn (3] oo T n o o ™
g% = & moRaeanEOns o e o NAME cjt-mbh-766
o~ (=) —t OO0 O N S S S o e B % L . b EXPNO 11
0 o wn u MOOENNNNN A A A L] -~ -9 N o ™
St M e sitae] . N L ) a PROCNO o
VT v 1 T
Time 18.52
INSTRUM spect
PROBED 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
SOLVENT CDCL3
N3 97
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 206.33
bW 20.800
DE 6.50
TE 301.4
Dl 2.00000000
D11 0.03000000
TDO &
= CHANNEL fl ====
100.6504916
13C
10.00
32768
100.6404280
EM
0
1.00
0
| | n |
Ll L . ‘ | .
I T T T T T T T T 1
160 140 120 100 80 60 40 20 PPm
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H5CO

OCHs
0

cis/trans = 6:1

/
EtO,C
3ea
E-‘.ﬁSSB’?%%%:%2?9?2%:32283%%222??;@33 NAME cit-mbh-719
FRCEBEI I IRRERLArAnRITICREBES=28E8L8E8RRS EXPNO 10
NSNS NSNS O OO OSSO F <f F<f <F<fF < <F <Fefen PROCNO 1
L‘WW%&/MM%/ Date._ 20140604
Time 8.26
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
T 32768
SOLVENT CcDC13
NS 16
Ds 0
SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
G 181
DW 55.600 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1
NUC1
P1 10.30 usec
PL1 3.00 dB
SFO1 300.1318534 MHz
SI 32768
SF 300.1300081 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
9 8 74 6 5 3 2 1 ppm
wlo|w|o| () (o~ /o] ©
o sl A B N R oM @
all—lmlol |l I~lo ololaiir~— (o]
M MW NOoOOmOMmMANINn o
R = LM AT T VOO W oo mes oo o
0, Fegr pERnaEs NRah il naE =B - NAME cit-mbh-719
or- or o NOoOOowTT T oo EE .. . 11
~w win n MM NN o oy ~r~w N < w (3]
e o HeddAAH Ao ~ -~ 0NN < m — af
T AT TV T
8.29
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 114
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 574.7
DW 27.800
DE 6.50
TE 299.1
D1 2.00000000
D11 0.03000000
DO 1
SFO1 15. 47529‘3
== == CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.74
T T T T T T T T 1
160 140 120 100 80 60 40 20 ppm
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H,CO OCHjs
3 0

EtO,C % cis/trans = 20:1

3ee CH3

Wt =T ORNFTOOANFTOLAOY, 00T — 0 .
IS RN e E R RS Ans 2108832 b cIrsmbhiEI2]
nII A ST TI e nIoSR i nd EXPNO 10
NN OO OO SOt FFenoienedenenedenenol PROCNO 1
N g e Date_ 20140604
Time 8.39
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
T 32768
SOLVENT CcDC13
NS 16
Ds 0
SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
G 71.8
DW 55.600 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
TDO 1
NUCL 1H
Pl 10.30 usec
PL1 3.00 dB
SFO1 300.1318534 MHz
SI 32768
SF 300.1300330 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
9 8 5 4 3 2 ppm
olnw (¥ [ow r~[©ofw(r~lo o ~
o8~ |+ |Se =1 TR - <
all—=lail ol [+~lo ololailisl— ™ ™
0o AN A ~ < OO ™~ o0
[ R D wOAN ® ) o con @ =)
o aaw mEsNw £ aag e fEAE B & o NAME cjt-mbh-721
o~ o™ o oo e @ e . o . : = EXPNO 20
~w win wn M MmN NN — o W w ~r~w N Qo —~ (3]
Hee H oA A o — oo r~ 0N @ o PROCNO 1
VA | v/ | 1V NV || Date_ 20140604
Time 18.27
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 50
DS 4
SWH 17985.611
FIDRES 0.274439
AQ 1.8219508
RG 574.7
DW 27.800
DE 6.50
TE 299.8
D1 2.00000000
D11 0.03000000
DO 1
13C
): .50
PL1 2.00
SFO1 75.4752953
======== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00
PL2 3.00
PL12 22.74
T T T T T T T T 1
160 140 120 100 80 60 40 20 ppm
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H,CO

OCH,
0

cis/trans > 20:1

EtO,C

3ef OCHj

r".wU’]g—DO\’".(‘Q‘P\DDCQQ\NMG\—T.ﬁ\QDOOOODOOmwln?
—— DO—NV}BDOCO\—WBYI‘%QDOT”OBCIEOI’:\D 20 o0
g—mmmr\)a\—cwr-lr‘.u".m§m O wmonm = K] 20 \O
I AU NR N AT I I IR R RS SSSXRRECTRw
SO0 OO0 OO O VSt <t <t <t <t <t onenononoeonen

|
%

1.1886
1.1648
410

<.

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD 5
PULPROG

ol b

mm D

SOLVENT

NS

DS

SWH

FIDRES

AQ 1

D1 1.

-mbh-728
10

1
20140609
18.45
spect

UL 13C-1
zg30
32768
CcDC13

11

0
8992.806
0.274439
.8219508
161.3
55.600
6.50
299.2 K
00000000

1

300

300

—170.772

1L Jbl -

IRAmmasssss nassss T \ASRRZEmsasRRssES) a

9 8 7 6 5 4 3 2

[Tolf=liteli{odRITs] ol | [NO|W©

o|Slaio|N| (8|S o =&l

|~ |S|al| |0 || ol |ai|—=|~

=

~ o TN WMoOM O <«
bEoan 222228 Tnor orm wem oo
O T M NWOMW ~wo Mmano W W M S E=2"3] ™ A
e e e . P .. PO MNO T O W ™Mo o o
~roor®™ -OoOws 9 m g e o . LA L .
WO W YN W MONN A © w wr~ ~r~ o N Qo
A A A A A A OOy Oy e~ 0 T ™M

3.39

13.951

NAME
EXBNO
PROCNO
Date_
Time
INSTRUM
PROBHD S
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DE

T
120

T T T T T T
160 140 100 80

S31

CH.

1H

10.30
3.00
.1318534
32768
.1300074
EM

0
0.30
0
1.00

cjt-mbh-728
20

1

20140611
8.50

spect

mm DUL 13C-1
zgpg30
65536
CDC13

109

4
17985.611
0.274439
1.8219508
3251
27.800
6.50

299.0
2.00000000
0.03000000

13C
.50

2.00
75.4752953

ANNEL £2
waltzl6



% cis:trans = 10:1

z B e .

o @ % GNAME cit-mbh-924

= o o o3 EXPNO 295
PROCNO 1
Date_ 20141122
Time .09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CcDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 206.33
DW 62.400 usec
DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
D0 1

SF 400.2400108 MHz
WDW EM
SSB 0
LB 0.30 Hz

L oo F

9 8 7 6 5 4 3 2 1 ppm
mmmﬁéﬁ o ©| [©w|F
OO~ [—|— (=} D N|—|®
|~ |—=|—l—] |+~ <] o3l—lad
i o .
g F“.SE. yg' gg_(vﬂ‘ NAME Cjt—mbh—?Zdl
5 EEg g g8 e -
PROCNO 1
| N Vo Date_ 20141123
Time 8.ll
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 1917
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RAQ 1.3631988 sec
RG 206.33
DwW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
== CHANNEL fl ==
100.6504916 MHz
13C
10.00 usec
32768
100.6404280 MHz
EM
1.00 Hz
1.40
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PEm
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OCH,
0

MeOzC

Cis:

CH3

trans = 10:1

I E e R R e T . o
b E S R o e e R ) e Bftmlinegzg
Iqlqlr:v:_bﬁ:rﬂclmmmm-—a\c\mgwma\hﬁcawww\oocgm EXPNO 283
[l o o o ol N N S e el I =R = =RV RV R RV i R R M ] PROCNO L
e P Date_ 20141119
Time 22.27
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.244532 Hz
RO 2.0447731 sec
RG 206.33
oW 62.400 usec
DE 6.50 usec
TE 298.8 K
Dl 2.00000000 sec
DO 1
CHANNEL £1
SFO1 400,2424716 MHz
NUC1 1H
Pl 14.80 usec
SI 65536
SF 400.2400110 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB 0
J pC 1.00
A U
9 8 7 5 4 3 2 ppm
Lo i b I ] ] I ] S| [|[™ |2 e
[aVIE S EaVRESVEE Sl B ol (=] —| O] M|~ [s2]
52 9g 38uEIoengl NAME cit-mbh-920
S R B s o e e S0 He oo Q EXPNO 285
o Yo ogoagozrage S Y o) 2
—= A2 S o= == >N ~ == v e o
Date_ 20141119
VT SS =7| N Vol | rire 22.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 81
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 206.33
oW 20.800 use
DE 6.50 use
TE 299.8 K
Dl 2.00000000 sec
D11 0.03C00000 sec
TDO 1
= CHANNEL fl1 =
SFO1 100.6504916 MHz
NUC1 1l3c
Pl 10.00 use
SI 2768
SF 100.6404280 MHz
WDW EM
35B 0
LB 1.00 Hz
GB 0
PC 1.40
. a— W L " o |
y " y "
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 PpEm
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EtO,C

OCH,
0

3ak

CHj3

cis:trans > 20:1

RO FTOUR O TN VORI RO A =TT~ Q [ o : .
GS2c8xcfYEIARc IS RETRESE R85 8 & HAIE cjt-mbh-916
":"2"‘:"‘:“!“‘."‘!“!f‘!"}"ﬁ“ﬁ@@“!“i".'—."?"iqqqgwf“(g & = 1 EXPNO 277
[l ol e il ol ol ol =R = V- RN = RN - R BTSRRI TSt PROCNQ 1
N P A N Ve Date_ 20141119
Time 18.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT CDC13
NS 16
DS Q
SWH 8012.820 Hz
FIDRES 0.244532 Hz
a0 2.0447731 sec
RG 206.33
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
400.2424
14.80 usec
65536
400.2400095 MHz
EM
Q
0.30 Hz
Q
1.00
9 8 7 6 5 3 2 1 ppm
D[ |1 [=J Q| [O|0]||w I~ [=2]
o ] b 2 S (2 [=[™)<e o b7
Ofr=|r=|— L [=1 eVl les I E o (a2} (a8}
2% 53 GEEREzf ¢ smEy 23 o2n gy N, MES
= AN AAccaaa= o =~ = o ot o o
—— = e = =N B~~~ =] < & — = PROCNO it
Vo N T N T T T e
Time 18.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 119
Ds 4
SWH 24038.461 H:
FIDRES 0.366798 H:z
AQ 1.3631988 se
RG 206.33
DW 20.800 us
DE 6.50 us
TE 299.2 K
D1l 2.00000000 se
D11 0.03000000 se
DO il
======== CHANNEL fl ======
SFOL 100.6504916 M
NUC1 13C
Pl 10.00 us
SI 32768
SF 100.6404280 Mr
WDW EM
SSB 0
LB 1.00 H:
GB 0
PC 1.40
T T T T T T T T T !
180 160 140 120 100 80 60 40 20 PPm
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Part IV HPLC

OCH3
(@]

O

EtO,C

Spectra

rac-3aa cis/trans = 1:4

Data File C:\CHEM3Z\1l\DATA\CJT\000507.D

Sample Name: cjt-mbh-66%
Acg. QOperator eit
Acg. Instrument Instrument 1 Location : Vial 1

Injection Date
Acg. Method
Last changed

Analysis Method :
Last changed :

Sample Info H

2014-5-5 10:10:00
C:\CHEM3Z\1\METHODS\JWQZ0121205.M
2014-5-5 10:07:34 by cijt
(modified after loading)
C:\CHEM3Z\1\METHODS\JWQZ0121205.M
2014-8-28 16:15:49 by GZH
(modified after loading)

OD-3 H:I=90:10 1.0ml\min 250nm

VWD A, Wavelengih=250 nm (CJ 1000507 0]
maU ] -]
= o
s trans
trans
150 —
125
100
754 . .
C1S C1S
50 -4
-
2
=
i —1J L /\/\
o —
T 1 N
12 14 IB |8 22 24 mminy
Area Percent Report
Sorted By % Signal
Multiplier H 1.0000
Dilution = 1.0000
Use Multiplier & Dilution Factor with ISTDa=
Signal 1: VWDl A, Wavelength=250 nm
Pnak RetTime Type Width Area Height Area
[min] [min] mAU *3 [mA 1 %
————r ——————— et | == e atatrtnd bttt 1
1 13.494 VB 0.4182 5097.16602 182.95428 42,0005
2 16.196 BB 0.4082 4757.41699% 182.92815 39.2010
3 18.353 BV 0.6703 1145.24414 Z5.18393 S.4368
4 19.903 VB 0.6437 1136.13782 26.61035 9.3617
Totals 1.21360e4 417.67671
*** End of Report **¥
Instrument 1 2014-8-28 16:16:01 GZH Page 1l eof 1
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L nrg

o)

O

=
EtO,C

3aa cis/trans =10:1

Data Prile C:\CHEMIZ\L\DATA\CJT\VDUULLZL.D
Sample Name: cjt-mbh-680a

Acqg. Operator soegt
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-5-9 10:41:43
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-5-9 10:02:56 by cjt
(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-8-28 16:18:37 by GZH
(modified after loading)
Sample Info £

OD-3 H:1=90:10 1.0ml\min 250nm

Analysis Method
Last changed

VWD1 A, Wavelengih=254 nm (CJTV000512 D)
mal ]
175 "
1 &
150
] f(\ cis
] I
125 [
] (.
j ' !
) |
100 |
1 | |
] ] \
) |
75 [
1 |
. trans [
50+ | \
] trans @ }
25+ ~ |
] |
5 i J —
— L U SR S T T —T L — T -
12 14 16 18 20 24 min
Area Percent Report
Sorted By H Signal
Multiplier o 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWLl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s3 [mAU ] %

| e e J===mmm—m—- [mmmmmmmmme [ =mmmm e I
1 13.444 BB 0.3877 56.44033  2.28126  0.9055
2 16.211 BB 0.4080 664.00891 25.07294 10.6531
3 17.985 BB 0.5524 5512.56543 151.60126 88.4414

Totals : 6233.014e8 178.9554¢6

**+ End of Report ***
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OCH;

EtO,C
F

rac-3ab cis/trans = 1:1

Data File C:\CHEM32\1\DRTR\CJT\000790.D
Sample Name: cjt-mbh-711XIAOXUAN

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

cjt

Instrument 1 Location : Vial 1
2014-10-28 14:47:03
C:\CHEM3Z2\1\METHODS\JWQZ0121205.M

2014-10-28 12:57:23 by cit

(modified after loading)
C:\CHEM3Z\1\METHODS\JWQ20121205.M

2014-10-29 13:09:06 by cjt

(modified after loading)

Sample Info : IR Hexane:I/MeOH=80:10:10 ImL/min 254 om

Analysis Method
Last changed

VWD A, Wavelength=254 nm (CJT\D0O790 D)
mAL ]
o
3 trans
-
8
400 s
trans
0 || ‘ 2
w0d | ’ cis
| Ll
5
100 [ &
I {\ .
| | ||1 | cis
0
] \
A S S :
10 15 20 25 35 mini|
Area Percent Report
Sorted By 3 S:gnal
Multiplier 3 1.0000
Dilution = 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
¢ [min] [min] mAU *s  [mAU ] ¥

1 9.305 VW 0.2102 €050.67773 439.35370 28.3345
2 10.627 VW 0.2334 5943.51611 389.40335 27.8327
3 11.813 W 0.2654 4706.00391 272.69302 22.0376
4 26.573 BB 0.7438 4654.24023 95.40834 21.7952

Totals : 2.13544e4 1196.85841

*++ End of Report *++
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e nrg

_
EtO,C

3ab cis/trans =10:1

Data File C:\CHEM32\1\DATA\CJT\000791.D
Sample Name: cjt-mbh-711

cjt

Instrument 1 Location : Vial 1
2014-10-28 15:34:30
C:\CHEM32\1\METHOD3\JWQ20121205.M

2014-10-28 12:57:23 by cjt

(modified after loading)
C:\CHEM3Z\1\METHODS\JWQ20121205.M

2014-10-29 13:12:25 by cjt

(modified after loading)

Sample Info : IA Hexane:I/MeOH=80:10:10 I1lmL/min 254 nm

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

Analysis Method
Last changed

VWD1 A, Wavelength=254 nm (CJT\000791.D)
mAU ]
1000 g
] o
800 .
1 CI1S
600
4004
{ trans
] %
200 -
] o J
0 |'/qJ LN R A T R ST, B B SO S T, OB T TRN RN NN /RN A R, . DL R |
10 15 20 25 30 35

Sorted By g Signal
Multiplier : 1.0000
Dilution z 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=Z54 nm

Peak RetTime Type Width Aresa Height Area
# [min] [min] mAU ‘s [mAT 1 %
b | =] eyt e | ======== |
1 $.497 VW 0.2215 2537.76318 175.0701% 12.4061
2 10.880 vV 0.3268 601.44958 25.56925 2.9402
3 12.032 vv 0.2779 1.731€6e4 944.7399%9 84.6537

Totals : 2.04559e4 1145.37943

444 End of Report “+*
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OCHs
0

0
Et0,Cc~

Cl

rac-3ac cis/trans = 2:1

Data File C:\CHEM32\1\DATA\CJT\000840.D
Sample Name: CJT-MBH-692XIACXUAN

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

Analysis Method
Last changed

Sample Info

CJT

Instrument 1
2014-11-15 11:56:54
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-11-15 10:56:39 by CJT

(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-11-22 18:30:56 by ckg

(modified after loading)

IA-H H:I/MeQH=80:10:10 1 mL/min 254 nm

Location vial 1

VWD1 A, Wavelengih=254 nm (CJT\000840.D)
mAU ] o
1 3
trans o .
1 T C1S
] ~
800 S \
trans o $
600 -| ‘
1 cis
400 ‘
1 7o}
[£e]
] | g
(o)
4 | bl
200 -] ‘ |
] |
1 [ \
] \ [ A | \
0 o o I oA v _ Vi .
—_—— ———
0 5 15 20 25 30 35 mi

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type

# [min]
1 9.907 vv
2 10.8%5 vv
3 13.588 vv
4 32.985 BB
Totals

Width Area Height Area
[min] mAU %

0 1.18031e4 763.89105 19.3574
0 1.11697=4 710.09094 8.3185
0.3185 1.89833e4 890.84790 31.1330
1 1.90187=4 247.82388 31.1911

6.0974%e4 2€12.65378

**% End of Report ***

S39




OCHgs
@]

(@]
=

EtO,C

3ac cis/trans =10:1

Data File C:\CHEM3Z\1\DATA\CJT\O00B39.D
Sample Name: CJT-MBH-692

Acq. Operator : CJT

Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-11-15 10:59:30

Acqg. Method : C:\CHEM3Z\1\METHODS\JWQ20121205.M

Last changed : 2014-11-15 10:56:39 by CJT

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-11-22 18:45:30 by ckg
(modified after loading)
Sample Info : IA-H H:I/MeOH=80:10:10 1 mL/min 254 nm

VWD1 A Wavelength=254 nm (CJT\000839.D)
mAU ]
1400 &
4 w
] -
1 C1S
1200+
1000 — !
- trans ‘
800
600+
w0 2 |
00 8 .
] T | cis
200 1, |
] 15 | 8
4 e ll 2
[ [ — ST \_—JL:—"'I Mf\, —_I_J L N o, |
10 20 30 40 min
Area Percent Eeport
Sorted By # Signal
Multiplier H 1.0000
Dilution g 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
£ [min] [min] mAU *s [mAU ] %
S e i | Ko aiad st [t | =i | s |
1 9.908 Vv 0.2323 4675.60742 303.17447 13.6584
2 10.974 W 0.3141 807.86011 37.25853 2.3599
3 13.592 w 0.3343 2.87251ed 1281.78479 83.9120
4 32.626 VWV 0.5592 23.84316 5.24752e-1 0.0697
Totals : 3.42324e4 1€22.74254

**+ End of Report ***
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OCHs

EtO,C

Br

rac-3ad cis/trans =2:1

Data File C:\CHEM32\1\DATA\CJT\000842.D
Sample Name: CJT-MBH-T722XIROXUAN

Acq. Operator QT

Acqg. Inatrument : Instrument 1 Location : Vial 1
Injection Date : 2014-11-15 13:33:35

Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-11-15 10:56:39 by CJT

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-11-22 18:47:41 by ckg
(modified after loading)

Sample Info : IA-H H:I/MeOH=80:10:10 1 mL/min 254 nm

VWD1 A Wavelength=254 nm (CJT\000842.D)

mAU ]
400 | .
L C1S
trans
2
] &
100 2
| 8 trans I
_ﬁ:
w] | | ]

cis

37.925

Area Percent FReport

Sorted By i Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU 1 %
il it b e - e o ke [=emr= o= [=mmmm—=— |
1 10.736 vV 0.2670 4483.65576 250.52625 19.9171
2 11.703 vB 0.2738 3935.37866 218.90436 17.4816
3 15.290 VB 0.3631 7148.25732 296.16669 31.7537
4 37.925 BB 1.1197 ©944.30908 92.57652 30.8477

Totals : 2.25116e4 858.17381

**+ End of Report ***
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OCH;

EtO,C

Br

3ad
cis/trans = 7:1

Data File C:\CHEM3Z\1\DATA\CJT\000841.D
Sample Name: CJT-MBH-722

Acqg. Operator 1 CJT

Acg. Instrument Instrument 1
Injection Date 2014-11-15 12:45:47
Rcg. Method C:\CEEM32\1\METHODS\JWQ20121205.M
Last changed 2014-11-15 10:56:39 by CJT
(modified after locading)
C:\CHEM3Z\1\METHODS\JWQ20121205.M
2014-11-22 18:51:36 by ckg
(modified after loading)

Location

Analysis Method
Last changed

Vial 1

Sample Info : IA-H H:I/MeCH=80:10:10 1 mL/min 254 nm
VWD1 A, Wavelength=254 nm (CJT\000841.D)
mAU | E
| trans w6
l v | cis
1000 - © ‘
w
1 r~
T |
800 ‘
600
400 | ‘
1 - |
200 “ 8 ‘ I
] | 5 \
g 1
] AN
RV . m
e :
] 10 15 20 25 30 35 40 mil

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU 1 %
el Bttt [====]======- [==—mmm [-———————— [ ===
1 10.786 VvV 0.2517 1.48247e4 893.87036 32.0991
2 11.820 VB 0.2697 2093.06323 118.72594 4.5320
3 15.243 VB 0.3967 2.92665=e4 1083.29578 63.3689
Totals 4.61843=24 2085.89207

*#*%% End of Report ***
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OCHs

EtO,C
CHs

rac-3ae cis/trans=7:1

Data File C:\CHEM32\1\DATA\CJT\0007€0.D
Sample Name: cjt-mbh-€93XIAOXUAN

Acg. Operator : it

Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-10-22 15:24:43

Acg. Method : C:\CHEM3Z\1\METHODS\JWQ20121205.M

Last changed : 2014-10-22 15:21:04 by cjt

(modified after loading)
Analysis Method : C:\CHEM32\1\METHOD3\JWQ20121205.M

Last changed : 2014-10-25 14:01:49 by cjt
(modified after loading)
Sample Info : IA-H H/I/MeOH=9%0:5:5 1.0 mL/min 254 nm

VWD1 A, Wavelength=254 nm (CJT\000760.0)

; cis

trans
trans

. |
|

8 8 g
T AP R IO T G T Ll I
———— g | .3}

—= 13504

——==15.013

43.083

el d L

T
15

g_

25 35
Area Percent Report
Sorted By : Signal
Multiplier ] 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
3 [min] [min] mAT s [mAT 1 %
| i T T | === T j=—————— |
1 13.504 vv 0.325€ 1307.58142 €1.03834 5.9275
2 15.013 vB 0.3572 1290.62793 54.6135%9 5.8507
3 19.818 vV 0.4470 9788.32227 333.78400 44.3722
4 43.083 BB 1.2863 9673.03027 111.45249% 43.849%¢
Totals : 2.20596e4 560.88882

*++ End of Report **+*
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OCHs

EtO,C
CHs

3ae cis/trans = 6:1

Data File C:\CHEM3Z2\1\DATA\CJT\000759.D
Sample Name: cjt-mbh-€93

Acg. Operator : cjt

Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-10-22 14:19:38

Acg. Method : C:\CHEM3Z\1\METHOD3\JwW0Q20121205.M

Last changed : 2014-10-22 14:16:5€ by cjt

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed t 2014-10-25 14:06:0€6 by cjt
(modified after loading)
Sample Info : IA-H H/I/MeOH=9%0:5:5 1.0 mL/min 254 nm

VWD1 A Wavelength=254 nm (CJT\000759.D)
mAU i
400 cis
] &
1 e
00 F
trans ‘|
S f
] o
1 |
it H trans ’ ||
4 W
]| & '|
sl A AL ﬁ__.hrl .
45 " ~ %5 "3 " "3 " 4p 45

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution £ 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
3 [min] [min] mAU ‘s [mAT ] %

1 13.186 vV 2978 3013.91504 156.30545 24.2877
2 14.€75 VB 3301 378.42358 17.55454 3.04585
3 1%.221 BV 0.4249 95016.87655 322.76044 72.6627

Totals : 1.24052e4 496.62043

“4+ End of Report *+*
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OCH;

EtO,C

OMe

rac-3af cis/trans = 1:1

Acg. Operator : cjt

Acg. Instrument : Instrument 1 Location @ Vial 1
Injection Dats : 2014-10-29 21:02:35

Acg. Method : C:\CHEM32\1\METHOD3\JWQ20121205.M

Last changed : 2014-10-29 19:50:49 by cjt
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-10-29 22:20:29 by cjt
(modified after loading)

Sample Info : IA Hexane:I/MeOH=80:10:10 lmL/min 254 nm

VWD1 A Wavelength=254 nm (CJT\000809.D)
mAU ]
250
E trans
| - -
] 2 &
P ~
200 g =
] = &
] cis
150 trans ‘
100 ‘ cis
4 ‘ g
] w
50 '( A
o4 i A AN N i — - — _4_4;
1 1 ) 1 T
10 20 30 40 miry|

Area Percent Report

Sorted By i Signal
Multiplier E 1.0000
Dilution L 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height
£ [min] [min] mAU ‘s [mAU 3
ot ooy sl (e [ etrmanire: jmreieany |
1 12.915 vv 0.3114 4167.15479 203.75949
2 14.765 VB 0.3466 4175.19580 183.75983
3 17.265 BB 0.4138 5422.25146 199.11243
4 45.670 BB 1.2684 4506.242€8 53.63871

Totals : 1.82708e4 €40.2704¢

t++ End of Report *+*
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OCHs
o)

EtO,C

OMe

3af cis/trans = 10:1

Data File C:\CHEM32\1\DATA\CJT\000808.D
Sample Name: cjt-mbh-710

Acg. Operator : &jt

Acg. Instrument : Instrument 1

Injection Date : 2014-10-29 20:11:28

Acg. Method :

Last changed H
(modified after loading)

Analysis Method

Last changed

(modified after loading)

Sample Info : IA Hexane:I/MeOH=80:10:10 1mL/min

Location

C:\CHEM32\1\METHOD3\JWQ20121205.M
2014-10-29 19:50:4% by cjt

C: \CHEM32\1\METHODS\JWQ20121205.M
2014-10-29 22:23:03 by cjt

254 nm

VWD1 A Wavelength=254 nm (CJT\000808.D)
mAU 7]
3
5004 =]
] cis
400
300
200
o] trans
] trans £ £
o :
4 - !
0 A A_J\,_IJ .
e — —— T T
: 10 15 20 2 3 &
Ar=a Psrcent Eeport
Sorted By 5 Signal
Multiplier z 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelangth=254 nm
Peak RetTime Type Width Area Height Area
£ [min] [min] mAU is [mAU ] %
e i e I L il Lt
1 13.058 vB 0.3440 327.10480 14.70362 2.2691
2 14.575% BB 0.3824 175.86322 7.0945%9 1.215%
3 17.441 BB 0.4378 1.39128e4 483.226€%6 96.5110
Totals : 1.44156e4 505.02557

‘44 End of Report

L

546




OCH;
o}

o

Et0,c”

rac-3ag cis/trans = 1:1

Data File C:\CHEM32\1\DATA\CJT\000812.D
Sample Name: CJT-MBH-ESB8XIAIXUAN

Acg. Operator cJT
Acg. Instrument Instrument 1 Location : Vial 1
Injection Date : 2014-10-31 9:48:17
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed 2014-10-31 9:46:16 by CJIT
(modified after loading)
Analysis Method : C:\CHEM32\L\METHOD3\JWQ20121205.M
Last changed 2014-11-1 15:25:08 by cjt
(modified after loading)
Sample Info IA-H Hexane:I/MeOH=90:5:5 lmL/min 25¢ nm
VWD1 A, Wavelength=254 nm (CJT\000812.D)
mAU ]
350
trans cis
300}
= 2
b -
o % trans
250 x
| 8 s
200-] | e o
! cis
150+
100
m-
S S 1 L\ ;
- 10 15 20 R mi
Area Percent Report
Sorted By ¥ Signal
Multiplier e 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1l: VWDl A, Wavelength=254 nm
Peak RetTime Types Width Area Height Arsa
2 [min] [min] mAU ‘s [mAU 1 %
yrissol St | = . e e |
1 12.514 vv 0.25681 4165.15039 246.65548 22.2356
2 14.535 Vv 0.3097 5115.03809 255.01872 27.3065
3 16.023 wvv 0.3346 4227.93799 192.72609 22.5708
4 18.138 VB 0.4179 5223.75297 187.87368 27.8871
Totals 1.3731%=4 882.11387
14+ End of Report *44
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veernrg

(0]

o

_
EtO,C

3ag cis/trans = 6:1

Data File C:\CHEM32Z\1\DATA\CJT\000813.D
Sample Name: CJT-MBH-€98

cJT

Instrument 1 Location : Vial 1
2014-10-31 10:22:44
C:\CHEM32\1\METHOD3\JWQ20121205.M

2014-10-31 9:46:16 by CJT

(modified after loading)

C: \CHEM3Z2\1\METHODS\JWQ20121205.M

2014-11-1 15:28:58 by cijt

(modified after loading)

gample Info : IA-H Hexane:I/MeOH=90:5:5 1lmL/min 254 nm

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

Analysis Method
Last changed

VWD1 A, Wavelength=254 nm (CJT\000813.0)
mAU cis
600+ =
500
400+
300
1 trans
th 2
o3
] o )
j tfrans  Cis
100 (
; s 3
04 - :
5 10 15
Area Percent Rsport
3orted By z Signal
Multiplier : 1.0000
Dilution = 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Arsa
b {min] [min] mAU ‘s [mAU 1 %

1 12.323 vv 0.2750 2470.€66408 138.54913 16.2442
2 14.234 WV 0.3191 1.21970e4 5684.646868 80.1924
3 15.779 wv 0.3€97 404.04681 16.€955%0 2.6565
4 18.044 BB 0.4508 137.93817 4.730%0 0.906%

Totals : 1.52097e4 T44.62462

444 End of Report ***
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OCHs

EtO,C

rac-3ah cis/trans=3:1

Data File C:\CHEM32\1\DATA\CJT\000752.D
Sample Name: cjt-mbh-752XIAOXUAN

Acg. Operator : cjt

Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-10-28 1€:07:37

Acg. Method : C:\CHEM32\1\METHODS\JWQZ20121205.M

Last changed 2014-10-28 16:04:3% by cjt
(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-10-29 7:47:23 by cjt
(modified after loading)

Sample Info : IA Hexane:I=80:20 1nL/min 254 nm

Analysis Method
Last changed

VWD1 A Wavelength=254 nm (CJT\000792.D)
mAU ] 2
4 "
800
trans cis
600 trans
I s
) e - P
] 3
e
400 “ v
] ‘ | ‘ cis
200- | ]
| | | |
U—K—‘JKL}L
10 15 20 25 30 35

Area Percent Report

Sorted By : Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

S8ignal 1: VWDl A, Wavelsngth=254 nm

Peak RetTime Type Width Area Height Area
$ [min] [min] mAU ‘s [mAT 1 %
memee it Eresind booecpimrie P e = e |
1 11.550 vv 0.2550 9461.42383 4B4.16€525 12.2129%5
2 14.331 vv 0.3677 9820.23828 404.46512 12.€760
3 18.468 VV 0.4693 2.592697e4 959.85986 37.7815
4 36.702 BB 0.9352 2.89195e4 ¢76.48624 37.3295

Totals : T7.747059e4 2324.58047

‘44 End of Report 4+

549




OCH;
o}

O

=
EtO,C

3ah cis/trans = 3:1

Data File C:\CHEM32\1\DATA\CJT\000787.D
Sample Name: cjt-mbh-752

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

cit

Instrument 1 Location : Vial 1
2014-10-28 12:15:17

C: \CHEM32\1\METHODS\JWQ20121205.M

2014-10-28 11:18:08 by cjt

(modified after loading)

C: \CHEM32\1\METHOD3\JWQ20121205.M

2014-10-29 8:01:18 by cjt

(modified after locading)

Sample Info : IA Hexane:I=80:20 I1mL/min 254 nm

Analysis Method
Last changed

VWD1 A Wavelength=254 nm (CJT\000787.D)
mAU 7]
1 ]
1 8
1000 n
800 trans C1s
] Ed
600 -
400+
o trans
] o k
0 o g, - S .
P e e e e ———
10 15 20 25 30
Area Percent Report
Sorted By = Signal
Multiplier % 1.0000
Dilutien : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
£ [min] [min] mAU ‘s [mAU 1 %
e B o e C e fmmmmmm—e g frimmmomen [
1 11.252 vB 0.3682 1.32851=4 557.61127 27.3758
2 13.982 VB 0.4331 7%9%.08057 28.40035 1.64€¢€
3 17.%3z ve 0.5117 3.44444e4 1039.71582 70.977¢

Totals : 4.8528684 1625.72744

*++ End of Report **++*
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HsC

(@]
(@]
EtO,C Z
rac-3ca

cis/trans = 1:2

Data File C:\CHEM32\1\DATA\CJT\000821.D
Sample Name: cjt-mbh-786xiacx

cjt

Instrument 1 Location : Vial 1
2014-11-1 10:28:54
C:\CHEM3Z2\1\METHOD3\JWQ20121205.M

2014-11-1 10:27:29% by cjt

(modified after loading)

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

Analysis Method : C:\CHEM32\1\METHOD3\JWQ20121205.M

Last changed : 2014-11-1 15:30:48 by cijt
(modified after loading)

Sample Info : OD H:I=90:10 1lmL/min 254 nm

VWD1 A, Wavelength=254 nm (CJT\000821.D)
maU ]
175
1 trans
150 g
] e trans
3251
] cis g
- . o~
e ~ cis
~
1 11
75 @ 3
] &
50
25
0
'—\_H—I—J
25
Cdds %5 ads " ads 35 ads 30 335 m
Area Pesrcent Report
Sorted By t Signal
Multiplier % 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
£ [min] [min] mAU ‘s [mAU 1 %
T A |==== = | === === m——— |
1 1€.871 BV 0.9318 4757.10449 83.60139 18.7354
2 18.342 VB 0.8825 7986.72607 143.44395 31.4550
3 21.%09 BV 0.9663 4571.52148 74.19855 18.0045
4 23.606 VB 1.1336 B075.€3037 109.56€85% 31.8051

Totals : 2.53910e4 410.81079

#44 End of Report 44
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nse

EtO,C

3ca
cis/trans = 6:1

Data File C:\CHEM32\1\DATA\CJT\000823.D
Sample Name: cjt-mbh-786

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

cjt

Instrument 1 Location :
2014-11-1 11:50:43

C: \CHEM32\1\METHODS\JWQ20121205.M
2014-11-1 11:49:38 by cit

(modified after loading)

C: \CHEM32\1\METHODS\JWQ20121205.M
2014-11-1 15:35:20 by cjt

(modified after loading)

Sample Info : OD H:I=95:5 1mL/min 254 nm

Analysis Method
Last changed

vial 1

VWD1 A Wavelength=254 nm (CJT\000823.D)
mAU ]
175 cis
150 g
b H
] |
125
100}
75
3 trans
50 '\
] cis g trans
251 E é
] -
p ~ o~
0] S \I/\
125 15 175 20 25 25

Area Percent EReport

Sorted By 5 Signal
Multiplier & 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
b [min] [min] mAU ‘s [maAU 1 %

1 17.278 vv 0.6477 87.95447 2.0€e788 0.9447
2 18.626 VB 0.€551 1122.71045 26.61966 12.0585
3 22.05%9 BV 0.8453 7710.74551 140.23221 82.8173
4 0.8785 385.14066 6.55918 4.179¢6

Totals : 9310.55508 175.47892

‘44 End of Report 44+
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HzCO

EtO,C

rac-3da cis/trans=1:5

Data File C:\CHEM32\1\DATA\CJT\000757.D
Sample Name: cjt-mbh-7EEXIAOXUAN

Acg. Operator : ejt
Acg. Instrument : Instrument 1 Location : WVial 1
Injection Date : 2014-10-29 10:56:29
Acg. Method : C:\CHEM32\1\METHOD3\JWQ20121205.M
Last changed : 2014-10-29 10:52:30 by cjt
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-10-29 13:01:26 by cjt
(modified after loading)

Sample Info : IA Hexane:I=80:20 imL/min 254 nm

VWD1 A Wavelength=254 nm (CJT\D00797.D)
mAU ]
350 trans
1 © trans
300 2
250 @
200
150
] cis
100
] =3
] o
50 &
. T — g L k AN
T r—r—— —r—r— — R T T
5 10 15 20 2
Area Psrcent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
8ignal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
& [min] [min] mAU ot [mAU ] L]
-—==] |====]-- |=-= -1 | |
1 14.916é VB 0.4111 7635.03564 2B2.73453 40.4779
2 19.348 BV 0.5235 8309.60547 238.16867 44.0542
3 21.510 vB 0.5664 1556.52783 41.70806 8.2521
4 34.297 BB 0.9130 13€1.05676 22.48203 7.2158

Totals : 1.88622e4 585.09329

*4+ End of Report **+*
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3da
cis/trans = 3:1

Data File C:\CHEM32\1\DATA\CJT\000795.D
Sample Name: cjt-mbh-7€6

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

Analysis Method
Last changed

Sample Info

cjt

Instrument 1
2014-10-25 12:15:28
C:\CHEM3Z2\1\METHOD3\JWQ20121205.M
2014-10-29 10:52:30 by cit
(modified after loading)
C:\CHEM3Z2\1\METHOD3\JWQ20121205.M
2014-10-29 13:03:52 by cjt
(modified after loading)

IA Hexane:I=80:20 lmL/min

Location

254 nm

Vial 1

VWD1 A, Wavelength=254 nm (CJT\000798.D)

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type

2 [min]

Width Area Height Area
[min] mAU ‘s [mAU ] %
e e s e fosoroena frmmmome e fmmoreeee [
0.4193 1.08515e4 384.716€31 21.0244
0.6052 3836.57202 92.13644 7.4332

20.76é8 VB

Totals :

0.5492 3.69258e4 1037.41882 71.5424

5.16138e4 1514.27158

‘44 End of Report *++*
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H3CO wLng

(e}
(@]
EtO,C
rac-3ea
cis/trans=1:8

Data File C: \CHEMB:\i\DBﬁ\CJT\OODGOG.D
Sample Name: cjt-mbh-724

Acg. Operator - 4

Acqg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-6-5 15:13:16
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-6-5 15:11:16 by cjt
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-8-28 16:59:45 by GZH
(modified after loading)
Sample Info 1 AD-H H:I=60:40
1.0ml/min 250nm
VWD1 A Wavelength=250 nm (CJT\000G606.0)
mAU ]
=)
800~ ]
b
o
|
Ew_ | ﬂ|
400- | ‘| trans
| |
|‘ i
. '1
200-  trans | |
|| |1 3 cis cis
| |i| I I|I : g
W —— I W /\\ . D s
10 15 2 25 30 40 mirl
Area Percent EReport
Sorted By H Signal
Multiplier : 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU | %
e === S — R B b |
1 10.844 WV 0.3857 2.08391e4 £31.19727 44.2164
2 12.563 VB 0.4488 2,09081e4 709.23578 44.3628
3 17.9%4 BB 0.6640 2695.92896 62.78889 5.7202
4 40.964 BB 1.5215 2686.66260 26.47893 5.7006

Totals : 4.71297e4 1629.70086

*** End of Report ***
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3eacis/trans = 6:1

Data File C:\CHEM3Z\I\DATA\CJT\000€607.D
Sample Name: cjt-mbh-719

Acg. Operator : ejt

Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-6-F 15:59:02

Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-6-5 15:11:16 by cjt

(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M

2014-8-28 17:08:59 by GZH

(modified after loading)

Sample Info : AD-H H:I=60:40

Analysis Method
Last changed

1.0ml/min 250nm

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
b e Bz i |=o=—=mr e ot e i |
1 10.879 BV 0.3946 7495.01660 290.27118 17.4582
2 12.601 W 0.4663 823.27356 27.00923 1.9166
3 18.242 BB 0.6557 3.46319%4 620.19635 80.6252

Totals : .29542e4 1137.47676

**+ End of Report **+

S56

VWD1 A Wavelength=250 nm (CJT\DDDE07 D)
mAU ]
B o
8
-
800 - |
] |
wu,
1
trans
400+ J
] R ]
] g |
] | trans | l cis
200 !\
] | l
| [ & |
L
y il
Ll z T d ¥ 3 e e 4 T | T I — ¥ T L L | T -
10 15 20 25 30 35 min|
Area Percent Report
Sorted By 5 Signal
Multiplier £ 1.0000
Dilution : 1.0000




CHs

rac-3ee cisitrans = 1:1

Data File C:\CHEM32\1\DATA\CJT\000780.D
Sample Name: cjt-mbh-7Z1XIAOKUAN

Acg. Operator t cjt
Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-10-25 15:58:28
Acg. Method : C:\CHEM3Z2\1\METHODS\JWQ20121205.M
Last changed : 2014-10-25 15:42:14 by cjt
(modified after loading)
Analysis Method : C:\CHEM32\1\METHOD3\JWQ20121205.M
Last changed : 2014-10-25 19:07:46 by cjt
(modified after loading)
Sample Info : IA-H H/I/MeOCH=60:20:20 1.0 mL/min 254 nm
VWD1 A, Wavelength=254 nm (CJT\D00780.0)
mAU ]
140-] trans
120 8
) @
100+ trans
80 = ?
4 r~ L .
4 @ C18S
80 .
] CI1S
w_
! 5
g ©
™~
204
u_w ‘
I I I I I 1 I
75 10 125 15 175 20 2s 25 275
Area Percent Report
Sorted By - Signal
Multiplier t 1.0000
Dilution E 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Pesak RetTime Type Width Area Height Area
$ [min] [min] mAU ‘s [mAU 1 %
e e YT e e Vo= Ve
1 8.302 vwv 0.1993 1475.63599 112.70657 25.3829
2 9.711 ¥Yv 0.3325 1544.56177 70.97509 26.5€85
3 11.266 vV 0.2942 1474.04443 75.€68402 25.3555
4 26.151 BB 0.8883 1319.25745 22.77850 22.65930
Totals : 5813.49963 282.14418
*++* End of Report ***
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HsCO S
o

o)
_—
EtO,C
CHs

3ee cis:itrans = 20:1

Data File C:\CHEM32\1\DATA\CJT\000782.D
Sample Name: cjt-mbh-721

cjt
Instrument 1 Location : Vial 1
2014-10-25 17:53:47
C:\CHEM3IZ2\1\METHOD3\JWQ20121205.M
2014-10-25 17:31:52 by cjt
(modified after loading)
Analysis Msthod : C:\CHEM32\1\METHOD3\JWQ20121205.M
Last changed : 2014-10-25 19:09:23 by cjt
(modified after loading)
Sample Info : IA-H H/I/MeOH=€0:20:20 1.0 mL/min 254 nm

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

VWD1 A Wavelength=254 nm (CJT\000782.D)

3
§C

]

g

&

cis

g

trans
| Ve

8
|
8229

10 15 20 25 30 35

Area Percent Report

Sorted By H Signal
Multiplier = 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

8ignal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
£ [min] [min] mAU ‘s [mAU 1 %
e |t e | = mes [ e —— |
1 8.229 vv 0.2197 490.84866 33.65329 3.1427
2 9.603 vv 0.3314 2153.086€43 98.23335 13.7853
3 11.0865 vv 0.2793 1.259747e4 712.57015 83.071%

Totals : 1.56187e4 £44.85680

*+4 End of Report *++
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OCH;

H,CO
3 o

o)
=
EtO,C
OCH3

rac-3ef cis:trans = 1:3

Data File C:\CHEM3Z\1\DATA\CJT\000771.D
Sample Name: cjt-mbh-728xiaoxuan

Acg. Operator : cjt

Acg. Instrument Instrument 1 Lecation : Vial 1
Injection Dates : 2014-10-25 9:06:50

Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-10-25 8:53:57 by cjt

(modified after locading)
Analysis Method
Last changed

(modified after loading)

C:\CHEM32\1\METHOD3\JWQ20121205.M
2014-10-25 14:08:35 by cjt

Sample Info : IA-H H/I/MeOH=60:20:20 1.0 mL/min 254 nm

VWD1 A Wavelength=254 nm (CJTV000771.D)
mAU ]
1 trans
%07 8
o
] trans
] 2
200} 'ﬂ-
150 \
] 5 .
100 o CI8
=
RV AVAVLY
R

Area Percent Report

Sorted By = Signal
Multiplier 3 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

3ignal 1: VWDl A, Wavelsngth=254 nm

Peak RetTime Type Width Area Height
£ [min] [min] mAU ‘s [mAU
fcioned Bcetene sl e Borpoparion [  Eeneons e g |
1 9.85¢ v 0.2406 4286.94434 274.2735%
2 11.1e8 vV 0.3284 4271.32559 199.49014
3 12.323 vB 0.3108 1842.64734 91.43143
4 32.915 vB 1.0594 1829.58423 26.67376
Totals : 1.22305e4 S91.86892

35.0512
34.9236
15.0660
14.9592

‘44 Fnd of Report




OCHj

3ef cis:trans >20:1

Data File C:\CHEM32\1\DATA\CJT\000773.D
Sample Name: cjt-mbh-728

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

ejt

Instrument 1 Location : Vial 1
2014-10-25 10:31:53
C:\CHEM3Z2\1\METHODS\JWQ20121205.M

2014-10-25 8:53:57 by cjt

(modified after lcading)
C:\CHEM32\1\METHODS\JWQ20121205.M

2014-10-25 14:08:35 by cjt

(modified after loading)

Sample Info : IA-H H/I/MeOCH=60:20:20 1.0 mL/min 254 nm

Analysis Method
Last changed

VWD1 A Wavelength=254 nm (CJT\D00773.0)
mAU 7] =
um; %
250
1 cis
200
150~
100
50
n:,4h¢fkn-_/\_df\J__S*h—u—ﬂ_n_
— 1h — 1% — Zh — T is —
Area Percent Report
Sorted By B Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDL A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
% [min] [min] mAU ‘= [mAU 1 %
e i | o oo | e i | e | S - |
1 12.416é VW 0.3199 7181.74414 339.11667 100.0000
Totals : 7181.74414 335.11€67

44% BEnd of Report “++
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OCH,
0

@)

MeO,C~

rac-3ai cis:trans = 1.5:1

Data File C:\
Sample Name:

CHEM32\1\DATA\CJT\000853.D
cjt-mbh-924XTAQXUAN

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

cjt

Instrument 1
2014-11-21 18:51:14
C:\CHEM32\ 1\METHODS\JWQ20121205.M
2014-11-21 18:41:42 by cjt
(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-11-22 19:08:07 by ckg
(modified after loading)

Location

Analysis Method
Last changed

Vial 1

Sample Info : IA H:I:MeOH=80:10:10 1.0mL/min 254 nm
VWD1 A, Wavelength=254 nm (CJT\000853.D)
mAU ]
175
150 cis
] trans
1 g
125 l/\ 3
1 g
: or |
100 32
il S
] || H
|
] H cis
50 H H ‘
25 |‘ H |
] ‘ nl |
] 1 \!\“!
D: ,l‘u\_/‘unq“ IV "f '\,F' '\7_,,_ e . R R
e S S e S S NSNS A s E T T .
0 5 10 15 20 25 30 35 40 45 mi
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mAU ] %

1 10.345 w 0.2667 1531. 88.17112 21.1899
2 11.291 VB 0.2598 1464.83020 87.31047 20.2640
3 12.e42 BB 0.2869 2129.82373 114.48811 29.4633
4 37.711 BB 1.1991 2102.31470 25.38579 29.0828

7228.72974 315,

*+% End of Report ***
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OCH;
o)

O

=
“43()2(:

3ai cis:trans =10:1

Data File C:\CHEM32\1\DATA\CJT\000855.D
Sample Name: cjt-mbh-924

Acq. Operator : cjt
Acg. Instrument Instrument 1 Location : Vial 1
Injection Date 2014-11-21 20:45:55
Acg. Method C:\CHEM3Z\1\METHODS\JWQ20121205.M
Last changed 2014-11-21 18:41:42 by cjt
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-11-22 19:11:09 by ckg
(modified after loading)
Sample Info : IA H:I:MeOH=80:10:10 1.0mL/min 254 nm

VWD1 A Wavelength=254 nm (CJTW00855.0)
mAU ]
] g cis
ol
400 - 'l‘
300 trans
200 |
§ L4
] ;| - ‘
100~ ||| ‘
| |
J It= I,
04 PPN N P 7. \ . Jr\_ 1
R IR R R SRR T - % h’l
Area Percent Report
Sorted By 3 Signal
Multiplier H 1.0000
Dilution i 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mAT 1 %
mareirs [iarieteameaidng B ot | et | s s e [someemmnmerer |
1 10.410 vwv 0.2857 2832.38599 153.12532 26.4218
2 11.383 VB 0.2949 189.62984 9.70689 1.769%0
3 12.708 BB 0.2987 7697.84668 397.57883 71.8092

Totals : 1.0719%e4 560.41104

*** End of Report ***
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OCH,
o}

o

MeO,C~ N7

CHs

rac-3aj cis:trans = 4:1

Data File C:\CHEM32Z\1\DATA\CJT\000850.D

Sample Nam

e: cjt-mbh-920XIAOXUAN

Acq. Operator
Acq. Instrument :
Injection Date :
Acg. Method :
Last changed 2

Analysis Method
Last changed

cjt

Instrument 1
2014-11-21 16:14:38
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-11-21 16:11:02 by cjt
(modified after loading)
C:\CHEM32\1\METHODS\JWQ20121205.M
2014-11-22 18:59:43 by ckgq
(modified after loading)

Location

Vial 1

Sample Info : IA H:I:MeCH=80:10:10 1.0mL/min 254 nm
VWDT A, Wavelength=254 nm (CJ 11000850 D)
mAU ]
400
i cis
mo‘_ o~
i 5
1 -
' |
] trans
m_
100 = ‘
- o
1 M
| M
4 |
u__J"__Agm,__,vMﬁ,qul (78 i k.
5 w15 20 25

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWLl A,

Peak RetTime Type
# [min]

1 10.734 W
2 11.248B VB
3 14.612 VB
4 38.106 BB

Wavelength=254 nm

Width Area Height Area
[min] mAU *s [mAU ] %
i et R e Jmm | == == 1
0.3439 1434.27979 64.50635 9.3204
0.3401 1442.33716é 65.82011 9.3728
0.3893 6216.86572 247.39583 40.3992
1.1689 6295.11182  74.74553 40.9076
1.53886e4  452.46781

Totals :

***+ End of Report ***
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OCH3
(6]

(0]

=
MeO2C

CHj3
3aj cisitrans = 10:1

Data File C:\CHEM32\1\DATA\CJT\0D0B851.D
Sample Name: cjt-mbh-920

Acq. Operator : cjt

Bcq. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-11-21 17:03:10
Acg. Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed 2014-11-21 16:11:02 by cijt

(modified after loading)
C:\CHEM3Z\1\METHODS\JWQ20121205.M
2014-11-22 19:02:08 by ckg

(modified after loading)

Sample Info : IA H:I:MeOH=80:10:10 1.0mL/min 254 nm

Analysis Method
Last changed

VWD1 A Wavelength=254 nm (CJT\D00851.D)

mAU
00 cis

i 8

1 ~

_ -

2.

200 ‘
] trans ‘
| \]/ (l
100+ |
o
1 S ‘I
4 o
—a |
- g
A -
U_—._a"\..r'\k__ﬁ.-.-/\._..-"\\uh!’\ .)l IL. S -
U|.;ré.r..1[o|.r.llﬁr|‘.2h|rr|2|5r|.rio
Area Percent Report
Sorted By z Signal
Multiplier z 1.0000
Dilution » 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU  *s [mRU ] %
Eepil bl frememe it et | |mm—mm——— |
1 vV 0.2996 896.06219 46.09142 10.6277
2 11.329 vB 0.2992 153.64058 7.71815 1.8222
3 VB 0.3427 7381.70752 333.52679 87.5501

Totals : 8431.41029 387.33636

*** End of Report ***
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OCHs
o}

O

=
EtO,C CHs

rac-3ak cis:trans > 20:1

Data File C:\CHEM32\1\DATA\CJT\000857.D
Sample Name: cjt-mbh-916XIAOXUAN

Rcq. Operator : cjt

Acqg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 2014-11-21 21:59:23

Acg. Method : C:\CHEM3Z\1\METHODS\JWQ20121205.M

Last changed : 2014-11-21 21:28:16 by cjt

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M

Last changed : 2014-11-22 18:56:34 by ckg
(modified after loading)
Sample Info : IR H:I:MeOH=90:5:5 1.0mL/min 254 nm

VWD1 A Wavelength=254 nm (CJT\000857 D)
mAU ]
] cis
500_ .
1 g cis
1 @
1 I
1 ||. 3
on “ g
. f
|
] I
| | \
300 [ |'I
] |
: 1
200 [ ] |I
i R ]l
1 |
- [
100+ } |
; [ [
1 | 1 .
T (’\ | | Ir \
= !
0 N ______J S \_J \ |
5 T T T ) T T T T T ™ T 4 1 T O T T T .|
Area Percent Report
Sorted By 5 Signal
Multiplier H 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mAT ] %
o ety | imiaat Zosboprtotm Fepainmiracinder | == [Sammmeee |
8.999 vv 0.2055 5959.46094 445.56857 51.3304
4 v 0.2287 5650.55127 374.04083 4B.66%6

(%]
b
o
(=}
(]

Totals : 1.16100e4 819.60941

*** End of Report ***
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OCH;
o)

O

=
EtO,C CH,

3ak cis:trans > 20:1

Data File C:\CHEM3Z\1\DATA\CJT\000856.D
Sample Name: cjt-mbh-916

Acg. Operator L=y =
Acg. Instrument :
Injection Dats : 2014-11-21 21:31:20
Acq. Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-11-21 21:28:16 by cjt
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\JWQ20121205.M
Last changed : 2014-11-22 18:58:11 by ckg
(modified after loading)
Sample Info : IA H:I:MeOH=90:5:5 1.0mL/min 254 nm

Instrument 1 Lecation

t Vial 1

VWD1 A, Wavelength=254 nm (CJT\000856.0)
mAU ]
250
] cis
200+
] 2
] &
150 - |‘|
] ‘1
100 [|
] cis
5] |
| I
: a
o A X E
Y T

Area Percent Report

Sorted By H Signal
Multiplier L 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU 1 %
! Eoninlonimmiio === e s ————— foisia [y |
1 9.168 Vv 0.2467 2560.23730 163.57327 98.2915
2 10.550 w 0.3333 44.50248 1.92857 1.7085

Totals : 2604.73976 165.50185

*** End of Report ***
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