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General Information: Anilines, styrenes, styrene oxides, m-CPBA (77%), Cu(OTY), (98%),
Cu(OAc), (98%), Fe(acac), (97%), Fe(OAc), (95%), Co(acac), (97%), Co(OAc),"4H,0O (98%),
CoCl; (98%), TBHP in decane and DTBP of Aldrich, and 30% H,0, and BHT (99%) of Merck
were used as received. Solvents were purchased from Merck, distilled by the standard protocol
and stored over molecular sieves under nitrogen atmosphere prior to use.! The reactions were
monitored by analytical TLC on Merck silica gel G/GF 254 plates. The column chromatography
was performed with Rankem silica gel (60-120 mesh). NMR ('H and '3C) spectra were recorded
on 400/600 MHz NMR spectrometer using CDCl; as a solvent and TMS as an internal standard.
The data are accounted as follows: chemical shifts (6 ppm) (multiplicity, coupling constant (Hz),
integration). The abbreviations for multiplicity are as follows: s = singlet, d = doublet, t = triplet,
q = quartet, m = multiplet and dd = doublet of doublets. FT-IR spectra recorded on a Perkin
Elmer spectrometer. HRMS were analyzed with Agilent Q-TOF 6500. Optical rotation was
determined using a polarimeter with a 50 mm path length cell at 589 nm. HPLC analysis was

carried out with Daicel Chiralcel OJ-H column.

General Procedure for Preparation of N-Methylanilines.?

NH> i) Na metal, MeOH, 0 °C H
P N (CH,O),, reflux, 2 h P 0N N-\ie
i - R
% ii) NaBH,4, 0 °C-reflux Z

In an oven dried two-necked round bottom flask, NaOMe was prepared by adding sodium metal
(10 mmol) portionwise in dry MeOH (20 mL) at 0 °C. Aniline (2 mmol) and paraformaldehyde
(5 mmol) were added to a freshly prepared NaOMe at room temperature (26 °C), and the
reaction mixture was allowed to stirr for 2 h at 90 °C to generate an imine intermediate. The
resultant mixture was reacted with NaBH,4 (3 mmol) at 0 °C, and then refluxed for the additional
2 h. The reaction mixture was then cooled to room temperature, and the solvent was evaporated
on a rotary evaporator to give a residue that was diluted with CH,Cl, (15 mL) then washed with
water (5 mL). Drying (Na,SO,4) and evaporation of the solvent gave a residue that was purified

on a silica gel column chromatography using hexane as an eluent.
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General Procedure for Co-Catalyzed Stereospecific C-N and C-O Bond Formation of
styrene oxides with N-Methylanilines. N-Methylaniline (0.5 mmol), epoxide (0.5 mmol) and
Co(OAc),4H,0 (10 mol%) were stirred in (CH,Cl), (2 mL) at 60 °C for 2 h. The reaction was
cooled to room temperature and treated with TBHP (1 mmol). The mixture was then stirred at
60 °C for the appropriate time. The progress of the reaction was monitored by TLC using ethyl
acetate and hexane. After completion, the reaction was allowed to cool to room temperature and
treated with saturated Na,SOs3 (1 mL ). After stirrng for 1 h, the solution was extracted using
CH,Cl, (3x10 mL). The combined organic solution was then washed with brine (1x10 mL) and
water (1x10 mL). Drying (Na,SO,4) and evaporation of the solvent gave a residue that was

puritifed on silica gel column chromatography using ethyl acetate and hexane as the solvent.

Characterization Data

3,4-Diphenyloxazolidine 3a. Analytical TLC on silica gel, 1:19 ethyl acetate/hexane R,= 0.61;
5 Pale yellow liquid; 83 mg, yield 73%; 'H NMR (600 MHz, CDCls3) 6
> 7.37-7.34 (m, 4H), 7.30-7.28 (m, 1H), 7.19 (t, J = 7.2 Hz, 2H), 6.75 (t, J =
'iQ 7.2 Hz, 1H), 6.49 (d, J = 8.4 Hz, 2H), 5.33 (d, J = 2.4 Hz, 1H), 5.04 (d, J =

2.4 Hz, 1H), 4.71 (dd, J = 6.6, 4.2 Hz, 1H), 4.42 (dd, J = 8.4, 6.6 Hz, 1H),
3.99 (dd, J = 8.4, 4.2 Hz, 1H); '*C NMR (150 MHz, CDCl3) § 145.2, 141.6,
129.4, 129.0, 127.7, 126.4, 117.8, 112.9, 82.9, 75.9, 61.8; FT-IR (neat) 3060, 3029, 2929, 2867,
1600, 1504, 1391, 1346, 1211, 1164, 1089, 944, 749, 696 cm'; HRMS (ESI) m/z [M+H]* calcd

3a’

for [C;sHsNO+H]* 226.1226, found 226.1236; (S)-3,4-Diphenyloxazolidine 3al]. 81 mg, yield
72%; [a]p?® = +156.0 (c= 0.32, CHCI3); HPLC analysis: 98% ee [Daicel Chiralcel OJ-H column,
hexane/iPrOH = 80:20, flow rate: 1 mL/min, 4 = 254 nm, fg = 9.70 min (minor), 14.37 min

(major)].

2-(Methyl(o-tolyl)amino)-2-phenylethan-1-0l A;. Analytical TLC on silica gel, 1:5 ethyl
Me Me acetate/hexane R,= 0.40; Yellow liquid; 97 mg, yield 81%; 'H NMR (400

N oH| MHz, CDCl;) 6 7.36-7.28 (m, 3H), 7.24-7.19 (m, 3H), 7.11-7.01 (m, 2H),
6.89 (dd, J = 8.0, 1.2 Hz, 1H), 4.12 (t, J = 6.8 Hz, 1H), 4.22 (dd, J = 10.8,
7.2 Hz, 1H), 3.82 (dd, J = 11.2, 6.4 Hz, 1H), 2.55 (s, 3H), 2.46 (s, 3H),
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2.25 (brs, 1H); 3C NMR (100 MHz, CDCl;) § 150.7, 137.8, 134.3, 131.4, 128.9, 128.4, 127.9,
126.5, 124.5, 123.7, 68.6, 63.1, 38.0, 18.7; FT-IR (neat) 3434, 3062, 3028, 2949, 2881, 2796,
1637, 1598, 1491, 1452, 1252, 1033, 911,767 cm’'; HRMS (ESI) m/z [M+H]" caled for
[C16H oNO+HT* 242.1539, found 242.1530.

3-(3-Ethylphenyl)-4-phenyloxazolidine 3c. Analytical TLC on silica gel, 1:19 ethyl
o acetate/hexane Ry = 0.60; Yellow liquid; 91 mg, yield 72%; 'H NMR

N> (600 MHz, CDCls) 6 3.37-3.33 (m, 4H), 7.28-7.27 (m, 1H), 7.08 (t, J =

@\ 7.8 Hz, 1H), 6.61 (d, J= 7.8 Hz, 1H), 6.33-6.30 (m, 2H), 532 (d, J=1.8

3c' Etf Hz, 1H), 5.03 (d, /= 2.4 Hz, 1H), 4.70 (dd, J = 7.2, 4.8 Hz, 1H), 4.39 (t,
J=7.2Hz, 1H), 3.98 (dd, J = 8.4, 4.2 Hz, 1H), 2.57 (q, /= 7.8 Hz, 2H), 1.17 (t, J = 7.8 Hz, 3H);
13C NMR (150 MHz, CDCl3) 6 145.6, 145.3, 141.8, 129.3, 129.0, 127.7, 126.4, 117.6, 112.5,

110.5, 83.0, 75.9, 61.9, 29.3, 15.7; FT-IR (neat) 3063, 3032, 2963, 2928, 2867, 1604, 1493,
1453, 1390, 1355, 1089, 945, 755 cm™'; HRMS (ESI) m/z [M+H]" calcd for [C;7;H;oNO+H]*

254.1539, found 254.1549; (S)-3-(3-Ethylphenyl)-4-phenyloxazolidine 3c[]. 95 mg, yield
75%; [a]p?® = +27.0 (c= 0.31, CHCI;); HPLC analysis: 98% ee [Daicel Chiralcel OJ-H column,
hexane/iPrOH = 80:20, flow rate: 1 mL/min, A = 254 nm, fg = 6.11 min (minor), 10.84 min

(major)].

4-Phenyl-3-(m-tolyl)oxazolidine 3d. Analytical TLC on silica gel, 1:19 ethyl acetate/hexane R,
5 = 0.60; Pale yellow liquid; 84 mg, yield 70%; 'H NMR (600 MHz,
> CDCly) 6 7.36-7.33 (m, 4H), 7.29-7.27 (m, 1H), 7.05 (t, J = 7.8 Hz, 1H),

©):N 6.56 (d, J = 7.2 Hz, 1H), 6.30-6.28 (m, 2H), 5.31 (d, J = 1.8 Hz, 1H),
3d ©\Me 5.01 (d, J=1.8 Hz, 1H), 4.69 (dd, J = 6.6, 4.2 Hz, 1H), 4.40 (dd, J = 8.4,

7.2 Hz, 1H), 3.98 (dd, J = 8.4, 4.2 Hz, 1H), 2.25 (s, 3H); *C NMR (150

MHz, CDCl;) 6 145.3, 141.8, 139.2, 129.3, 129.0, 127.7, 126.3, 118.8, 113.6, 110.2, 83.0, 75.9,

61.8, 22.0; FT-IR (neat) 3061, 3026, 2920, 2861, 1619, 1521, 1391, 1344, 1088, 944, 803 cm"';
HRMS (ESI) m/z [M+H]* caled for [Cy¢H;,NO+H]* 240.1383, found 240.1397.

4-Phenyl-3-(3-(trifluoromethyl)phenyl)oxazolidine 3e. Analytical TLC on silica gel, 1:19

ethyl acetate/hexane R,= 0.58; Colorless liquid; 96 mg, yield 65%; 'H

%

N

@\ S4
3e CF3




NMR (600 MHz, CDCly) § 7.37-7.32 (m, 4H), 7.30-7.28 (m, 1H), 7.24 (t, J = 7.8 Hz, 1H), 6.97
(d, J=7.8 Hz, 1H), 6.66 (s, 1H), 6.59 (dd, J = 8.4, 1.8 Hz, 1H), 5.33 (d, J = 2.4 Hz, 1H), 5.05
(d, J=2.4 Hz, 1H), 4.73 (dd, J = 6.6, 4.2 Hz, 1H), 4.44 (dd, J = 9.0, 7.2 Hz, 1H), 4.01 (dd, J =
8.4, 42 Hz, 1H); 3C NMR (150 MHz, CDCl3) & 145.1, 140.7, 132.0 (q, J = 31.5 Hz), 129.8,
129.2, 128.1, 126.3, 114.3 (q, J = 3.0 Hz), 109.1 (q, J = 3.0 Hz), 115.9, 82.7, 76.0, 61.8; FT-IR
(neat) 3065, 6032, 2927, 2869, 1614, 1494, 1458, 1371, 1320, 1166, 1122, 1009, 948, 852 cm"';
HRMS (ESI) m/z [M+H]" caled for [C16H 4FsNO+H]* 294.1100, found 294.1124.

3-(4-Bromophenyl)-4-phenyloxazolidine 3f. Analytical TLC on silica gel, 1:19 ethyl
0 acetate/hexane Ry= 0.60; Pale yellow liquid; 114 mg, yield 75%; 'H NMR
> (600 MHz, CDCl;) 6 7.36-7.27 (m, 5SH), 7.25 (d, /=9.0 Hz, 2H), 6.34 (d, J =
9.0 Hz, 2H), 5.28 (d, J= 2.4 Hz, 1H), 4.98 (d, J = 2.4 Hz, 1H), 4.66 (dd, J =
6.6, 4.2 Hz, 1H), 4.43 (dd, J = 8.4, 6.6 Hz, 1H), 3.98 (dd, J = 8.4, 4.8 Hz,
3 Br 1H); 3C NMR (150 MHz, CDCls) 6 143.8, 140.7, 131.9, 128.9, 127.8, 126.1,
114.3, 109.7, 82.6, 75.8, 61.7; FT-IR (neat) 3063, 3028, 2989, 2925, 2857, 1594, 1491, 1390,
1357, 1164, 1088, 944, 807, 753 cm’l; HRMS (ESI) m/z [M+H]* caled for [CisH4BrNO+H]*

N

304.0332, found 304.0333; (S)-3-(4-Bromophenyl)-4-phenyloxazolidine 3f[]. 106 mg, yield
70%; [o]p?? = +92.07 (c= 3.2, CHCl3); HPLC analysis: 95% ee [Daicel Chiralcel OJ-H column,
hexane/iPrOH = 80:20, flow rate: 1 mL/min, A = 254 nm, #x = 10.39 min (minor), 12.27 min

(major)].

(5)-3-(4-Chlorophenyl)-4-phenyloxazolidine 3g. Analytical TLC on silica gel, 1:19 ethyl
5 acetate/hexane R, = 0.60; Pale yellow liquid; 94 mg, yield 72%; 'H NMR
N> (600 MHz, CDCl;) 6 7.36-7.27 (m, 5H), 7.11 (d, J=9.0 Hz, 2H), 6.38 (d, J =

9.0 Hz, 2H), 5.28 (d, /= 2.4 Hz, 1H), 4.99 (d, J=2.4 Hz, 1H), 4.66 (dd, J =
6.6, 4.8 Hz, 1H), 4.43 (dd, J = 8.4, 7.2 Hz, 1H), 3.97 (dd, J = 8.4, 4.8 Hz,
39" (] 1H); 3C NMR (100 MHz, CDCl3) 6 143.7, 141.0, 129.3, 129.1, 127.9, 126.3,
122.8, 114.0, 82.9, 76.0, 62.0; FT-IR (neat) 3063, 3026, 2925, 2858, 1600, 1493, 1391, 1354,
1092, 944, 809 cm'; HRMS (ESI) m/z [M+H]" caled for [CysH;4CINO+H]" 260.0837, found

260.0847; (S)-3-(4-Chlorophenyl)-4-phenyloxazolidine 3g[]. 93 mg, yield, 72%; [a]p** =
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+72.6 (c= 0.22, CHCl;); HPLC analysis: 99% ee [Daicel Chiralcel OJ-H column, hexane/iPrOH
= 80:20, flow rate: 1 mL/min, 4 =254 nm, #g = 10.34 min (minor), 13.42 min (major)].

4-((2-Hydroxy-1-phenylethyl)(methyl)amino)benzonitrile A,. Analytical TLC on silica gel,

Me 1:4 ethyl acetate/hexane Ry= 0.38; yellow liquid; 85 mg, yield 68%;

N onl 'HNMR (400 MHz, CDCl;) & 7.47 (d, J = 9.2 Hz, 2H), 7.37-7.31 (m,
NC/©/ 3H), 7.20 (d, J = 7.2 Hz, 2H), 6.85 (d, J = 8.8 Hz, 2H), 5.17 (dd, J =
8.8, 5.2 Hz, 1H), 4.23 (dd, J = 11.2, 4.8 Hz, 1H), 4.15 (dd, J=11.2,
8.8 Hz, 1H), 2.90 (s, 3H), 2.19 (br s, 1H); *C NMR (100 MHz,
CDCl;) & 153.4, 137.3, 133.6, 129.0, 128.9, 127.9, 126.9, 120.4, 112.6, 77.4, 63.2, 62.5, 32.5;
FT-IR (neat) 3438, 3062, 2955, 2921, 2214, 1605, 1518, 1385, 1347, 1180, 1110, 1063, 817,
755, 702 cm'; HRMS (ESI) m/z [M+H]" caled for [C6H¢N,O+H]" 253.1335, found 253.1352.

3-(4-Fluorophenyl)-4-phenyloxazolidine 3i. Analytical TLC on silica gel, 1:19 ethyl
o acetate/hexane R, = 0.59; Yellow liquid; 84 mg, yield 69%; 'H NMR (600

> MHz, CDCly) 6 7.37-7.34 (m, 4H), 7.31-7.27 (m, 1H), 6.89 (t, J = 9.0, 2H),
6.41-6.39 (m, 2H), 5.29 (d, J = 2.4 Hz, 1H), 4.97 (d, J = 2.4 Hz, 1H), 4.64
(dd, J=6.6, 4.8 Hz, 1H), 4.43 (dd, J= 8.4, 7.2 Hz, 1H), 3.96 (dd, J= 8.4, 4.2
3i' F| Hz, 1H); *C NMR (150 MHz, CDCl;) 6 156.9 (J =234 Hz), 141.89 (J=1.5
Hz), 141.3, 129.1, 127.9, 126.4, 115.97 (J=22.5 Hz), 113.7 (/= 7.5 Hz), 83.4, 76.0, 62.4; FT-IR
(neat) 3059, 3029, 2929, 2968, 1673, 1515, 1392, 1350, 1226, 1161, 1090, 945, 815 cm™'; HRMS
(ESI) m/z [M+H]" caled for [CsH4FNO+H]* 244.1132, found 244.1142. (S)-3-(4-
Fluorophenyl)-4-phenyloxazolidine 3i’. 88 mg, yield, 72%; [a]p>} = +40.6 (c= 0.33, CHCly);
HPLC analysis: 95% ee [Daicel Chiralcel OJ-H column, hexane/iPrOH = 80:20, flow rate: 1

N

mL/min, 4 =254 nm, tg = 8.45 min (minor), 12.92 min (major)].

3-(4-Ethylphenyl)-4-phenyloxazolidine 3j. Analytical TLC on silica gel, 1:9 ethyl
o acetate/hexane Ry= 0.60; Yellow liquid; 93 mg, yield 73%; 'H NMR (400

> MHz, CDCl;) 6 7.37-7.27 (m, 5SH), 7.02 (d, J = 8.4 Hz, 2H), 6.44 (d, J = 8.4
Hz, 2H), 5.32 (d, /= 2.4 Hz, 1H), 5.00 (d, /= 2.0 Hz, 1H), 4.67 (dd, J = 6.8,
4.8 Hz, 1H), 4.38 (t, J="7.6 Hz, 1H), 3.97 (dd, J= 8.4, 4.8 Hz, 1H), 2.55 (q, J

N
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= 7.2 Hz, 2H), 1.16 (t, J = 7.6 Hz, 3H); 3C NMR (100 MHz, CDCls) § 143.4, 141.8, 133.7,
129.0, 128.8, 127.7, 126.4, 113.1, 83.3, 75.9, 62.2, 28.1, 16.1. FT-IR (neat) 3063, 3031, 2963,
2928, 2862, 1604, 1493, 1453, 1390, 1355, 1261,1166, 1089, 945 cm'; HRMS (ESI) m/z
[M+H]* caled for [Ci;H;NO+H]* 254.1539, found 254.1546. (S)-3-(4-Ethylphenyl)-4-

phenyloxazolidine 3j[1. 93 mg, yield, 73%; [a]p?® = +26.6 (c= 0.33, CHCIl;); HPLC analysis:
98% ee [Daicel Chiralcel OJ-H column, hexane/iPrOH = 80:20, flow rate: 1 mL/min, A = 254

nm, fg = 6.87 min (minor), 9.52 min (major)].

4-Phenyl-3-(p-tolyl)oxazolidine 3k. Analytical TLC on silica gel, 1:19 ethyl acetate/hexane R,=
0 0.62; Yellow liquid; 90 mg, yield 75%; 'H NMR (600 MHz, CDCl;) 6
N> 7.37-7.33 (m, 4H), 7.29-7.27 (m, 1H), 7.00-6.99 (d, J = 8.4 Hz, 2H), 6.42

(d, /= 8.4 Hz, 2H), 5.32 (d, /= 2.4 Hz, 1H), 5.00 (d, J = 2.4 Hz, 1H), 4.67
(dd, J=17.2,4.8 Hz, 1H), 4.41 (dd, J = 8.4, 7.2 Hz, 1H), 3.97 (dd, J = 8.4,
3K Me) 4.8 Hz, 1H), 2.23 (s, 3H); 13C NMR (150 MHz, CDCly) & 143.2, 141.7,
129.9, 129.0, 127.7, 127.1, 126.4, 113.0, 83.3, 75.9, 62.1, 20.5. FT-IR (neat) 3063, 3028, 2923,
2856, 1620, 1521, 1452, 1341, 1164, 1089, 944, 804, 755 cm™'; HRMS (ESI) m/z [M+H]" calcd
for [C1sH;sNO+H]" 240.1383, found 240.1392. (S)-4-Phenyl-3-(p-tolyl)oxazolidine 3k’. 90
mg, yield, 75%; [a]p?® = +85.0 (¢= 1.3, CHCls); HPLC analysis: 99% ee [Daicel Chiralcel OJ-H
column, hexane/iPrOH = 80:20, flow rate: 1 mL/min, 4 = 254 nm, tg = 8.59 min (minor), 12.02

min (major)].

3-(4-Isopropylphenyl)-4-phenyloxazolidine 31. Analytical TLC on silica gel, 1:19 ethyl
o acetate/hexane Ry= 0.62; Pale yellow liquid; 103 mg, yield 77%; 'H NMR
> (600 MHz, CDCl3) 6 7.37-7.32 (m, 4H), 7.28-7.27 (m, 1H), 7.05 (d, J = 8.4
Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 5.31 (d, /= 1.8 Hz, 1H), 4.99 (d, /=24
Hz, 1H), 4.65 (dd, J = 6.6, 4.2 Hz, 1H), 4.38 (dd, J = 8.4, 6.6 Hz, 1H), 3.96
3" _ipd  (dd, J= 8.4, 4.2 Hz, 1H), 2.81-2.76 (m, 1H), 1.18 (d, J = 2.4 Hz, 3H), 1.17
(d, J = 2.4 Hz, 3H); 3C NMR (150 MHz, CDCls) & 143.5, 141.9, 138.3, 129.0, 127.7, 127.3,
126.4, 113.0, 83.3, 75.9, 62.9, 33.3, 24.4; FT-IR (neat) 3028, 2958, 2928, 2867, 2755, 1616,
1519, 1454, 1390, 1345, 1194, 1165, 1090, 946 cm''; HRMS (ESI) m/z [M+H]" calcd for
[C1gHy]NO+H]" 268.1696, found 268.1699; (S8)-3-(4-Isopropylphenyl)-4-phenyloxazolidine

N
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3100, 102 mg, yield 76%; [a]p® = +46.0 (c= 0.2, CHCIl;3); HPLC analysis: 97% ee [Daicel
Chiralcel OJ-H column, hexane/iPrOH = 80:20, flow rate: 1 mL/min, 4 = 254 nm, fz = 4.80 min

(minor), 8.10 min (major)].

2-(Benzyl(phenyl)amino)-2-phenylethan-1-0l A4. Analytical TLC on silica gel, 1:5 ethyl
acetate/hexane Ry= 0.40; Yellow liquid; 133 mg, yield 88%; 'H NMR (400
MHz, CDCls) 6 7.24-7.17 (m, 7H), 7.14-7.08 (m, 5H), 6.18 (d, J = 8.4 Hz,

rF’h
N OH
©/ 2H), 6.71 (t, J = 7.2 Hz, 1H), 5.08 (t, J = 6.8 Hz, 1H), 4.45 (d, J=17.1 Hz,
A,

1H), 4.37 (d, J = 17.1 Hz, 1H) 4.00 (d, J = 6.8 Hz, 2H), 1.90 (br s, 1H); 13C
NMR (100 MHz, CDCL;) & 149.8, 139.8, 138.1, 129.3, 128.9, 127.8,
127.7, 127.1, 126.9, 118.94, 116.1, 65.2, 63.2, 51.0; FT-IR (neat) 3559, 3060, 3029, 2926, 2884,
1597, 1499, 1451, 1348, 1249, 1158, 1033, 990, 949,746 cm'; HRMS (ESI) m/z [M+H]* calcd
for [Co,Hy NO+H]* 304.1696, found 304.1696.

3-(3,4-dimethylphenyl)-4-phenyloxazolidine 30. Analytical TLC on silica gel, 1:9 ethyl
acetate/hexane R,= 0.62; Yellow liquid; 98 mg, yield 77%; 'H NMR (600 MHz, CDCl;) & 7.36-
7.32 (m, 4H), 7.27-7.25 (m, 1H), 6.92 (d, J = 8.4 Hz, 1H), 6.31 (d, /= 1.8 Hz, 1H), 6.24 (dd, J =
7.8, 2.4 Hz, 1H), 5.30 (d, J = 1.8 Hz, 1H), 5.98 (d, J = 2.4 Hz, 1H), 4.66 (dd, J = 7.2, 4.8 Hz,
5 1H), 4.38 (dd, /= 8.4, 7.2 Hz, 1H), 3.95 (dd, J = 8.4, 4.2 Hz, 1H), 2.16
> (s, 3H), 2.13 (s, 3H); 3C NMR (150 MHz, CDCl;) 3 143.6, 141.9,
137.6, 130.4, 129.0, 127.6, 126.4, 126.0, 114.5, 110.6, 83.3, 75.9, 62.0,
Mel 20.4, 18.9; FT-IR (neat) 3063, 3026, 2923, 2854, 1617, 1512, 1453,

30 Me 1346, 1166, 1088, 949, 800 cm™'; HRMS (ESI) m/z [M+H]* calcd for
[C17H yNO+H]* 254.1539, found 254.1544; (5)-3-(3,4-

N

dimethylphenyl)-4-phenyloxazolidine 3o[1. 93 mg, yield 73 %; [a]p?® = +47.0 (c= 0.17,
CHCI3); HPLC analysis: 97% ee [Daicel Chiralcel OJ-H column, hexane/iPrOH = 80:20, flow

rate: 1 mL/min, A =254 nm, fg = 8.55 min (minor), 10.25 min (major)].

3-(3,5-dichlorophenyl)-4-phenyloxazolidine 3p. Analytical TLC on silica gel, 1:9 ethyl
0 acetate/hexane Ry= 0.60; Colorless liquid; 99 mg, yield 67%; 'H NMR
N> (600 MHz, CDCls) 6 7.38-7.35 (m, 2H), 7.32-7.28 (m, 3H), 6.70 (t, J =

au :

3p
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1.8 Hz, 1H), 6.31 (d, J = 1.8 Hz, 2H), 5.24 (d, J = 6.6, 3.6 Hz, 1H), 4.97 (d, J = 8.4, 6.6 Hz, 1H),
4.67 (dd, J = 6.6, 3.6 Hz, 1H), 4.40 (dd, J = 8.4, 6.6 Hz, 1H), 3.99 (dd, J = 8.4, 4.2 Hz, 1H); 13C
NMR (150 MHz, CDCL;) § 146.3, 140.3, 135.7, 129.3, 128.2, 126.2, 117.6, 111.1, 82.4, 75.9,
61.6; FT-IR (neat) 3084, 3028, 2959, 2923, 2856, 1592, 1556, 1462, 1390, 1126, 1092, 1024,
982, 820, 705 cm’'; HRMS (ESI) m/z [M+H]" caled for [CsH 3CNO+H]* 294.0447, found
294.0463.

3-(3,5-Dimethylphenyl)-4-phenyloxazolidine 3q. Analytical TLC on silica gel, 1:19 ethyl
0 acetate/hexane R, = 0.62; Yellow liquid; 99 mg, yield 78%; 'H NMR

N> (600 MHz, CDCly) 6 7.35-7.33 (m, 4H), 7.29-7.27 (m, 1H), 6.42 (s,
1H), 6.12 (s, 2H), 5.30 (d, J = 2.4 Hz, 1H), 5.00 (d, J = 2.4 Hz, 1H),

Q\Me 4.69 (dd, J=6.6,4.2 Hz, 1H), 4.37 (dd, J= 8.4, 6.6 Hz, 1H), 3.97 (dd, J
Me 3q° = 7.8, 3.6 Hz, 1H), 2.21 (s, 6H); 3C NMR (150 MHz, CDCl;) & 145.4,
142.0, 139.1, 129.0, 127.6, 126.4, 120.0, 110.9, 83.1, 75.9, 61.8, 21.8;

FT-IR (neat) 3063, 3032, 2953, 2923, 2855, 1602, 1456, 1362, 1216, 1157, 1090, 945, 819, 754
cm™'; HRMS (ESI) m/z [M+H]" calcd for [C;7H;oNO+H]* 254.1539, found 254.1546; (S)-3-(3,5-

Dimethylphenyl)-4-phenyloxazolidine 3qLl. yield 96 mg, 76%; [a]p>® = +56.2 (c= 0.2,
CHCIl5); HPLC analysis: 97% ee [Daicel Chiralcel OJ-H column, hexane/iPrOH = 80:20, flow

rate: 1 mL/min, A =254 nm, fg = 5.05 min (minor), 12.80 min (major)].

4-(2-Chlorophenyl)-3-phenyloxazolidine 3r. Aalytical TLC on silica gel, 1:9 ethyl

o o> acetate/hexane R,= 0.58; Colorless liquid; 94 mg, yield 72%; 'H NMR (600

N MHz, CDCl3) 6 7.42 (dd, J="7.8, 1.8 Hz, 1H), 7.37 (dd, J= 7.2, 1.8 Hz, 1H),

@ 7.24-7.19 (m, 4H), 6.77 (t, J = 7.8 Hz, 1H), 6.43 (d, J = 8.4 Hz, 2H), 5.34 (d,

3r J=1.8 Hz, 1H), 5.10 (dd, /=7.2, 3.0 Hz, 1H), 5.01 (d, /= 2.4 Hz, 1H), 4.47

(dd, J=9.0, 7.0 Hz, 1H), 4.05 (dd, J = 8.4, 3.0 Hz, 1H); 13C NMR (150 MHz, CDCls) & 144.7,

138.6, 132.4, 129.8, 129.6, 128.9, 127.9, 127.4, 118.1, 112.9, 82.7, 74.5, 59.2; FT-IR (neat)

3063, 2993, 2926, 2864, 1600, 1505, 1391, 1348, 1264, 1170, 1091, 1035, 945, 746 cm™'; HRMS
(ESI) m/z [M+H]" calcd for [C,5H4,CINO+H]* 260.0837, found 260.0845.
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4-(3-Methoxyphenyl)-3-phenyloxazolidine 3s. Analytical TLC on silica gel, 1:19 ethyl
acetate/hexane Ry= 0.40; Colorless liquid; 87 mg, yield 68%; 'H NMR

(0]
) (600 MHz, CDCls) § 7.28-7.25 (m, 1H), 7.19-7.16 (m, 2H), 6.95 (d, J
MeO N = 7.8 Hz, 1H), 6.90 (s, 1H), 6.82 (dd, J = 8.4, 1.8 Hz, 1H), 6.74 (t, J =
. @ 7.8 Hz, 1H), 6.49 (d, J = 7.8 Hz, 2H), 5.31 (d, J = 2.4 Hz, 1H), 5.01
S

(d, J = 2.4 Hz, 1H), 4.66 (dd, J = 6.6, 4.2 Hz, 1H), 4.40 (dd, J = 8.4,
6.6 Hz, 1H), 3.98 (dd, J = 8.4, 4.2 Hz, 1H), 3.79 (s, 3H); 3C NMR (150 MHz, CDCl3) § 160.3,
145.3, 143.5, 130.1, 129.4, 118.7, 117.9, 113.0, 112.9, 112.1, 83.0, 75.8, 61.9, 55.4; FT-IR (neat)
3040, 2998, 2933, 2866, 2836, 1600, 1494, 1346, 1261, 1148, 1090, 1045, 973, 946, 786, 749
cml; HRMS (ESI) m/z [M+H]" calcd for [C14HsNO,+H]* 256.1332, found 256.1341.

o) 3-Phenyl-4-(m-tolyl)oxazolidine 3t. Analytical TLC on silica gel, 1:19

Me N> ethyl acetate/hexane R,= 0.60; Colorless liquid; 89 mg, yield 74%; 'H
@ NMR (600 MHz, CDCl;) 6 7.25 (t, J = 7.8 Hz, 1H), 7.21-7.16 (m, 4H),

3t 7.12 (d, J=17.2 Hz, 1H), 6.76 (t, J = 7.2 Hz, 1H), 6.51 (d, J = 7.8 Hz,

2H), 5.34 (d, /= 2.4 Hz, 1H), 5.04 (d, /=2.4 Hz, 1H), 4.68 (dd, J= 7.2, 4.8 Hz, 1H), 4.41 (dd, J
= 8.4, 6.6 Hz, 1H), 3.99 (dd, J = 8.4, 4.2 Hz, 1H), 2.36 (s, 3H); '*C NMR (150 MHz, CDCl3) &
145.3, 141.7, 138.7, 129.4, 128.9, 128.6, 126.9, 123.4, 117.8, 112.9, 83.0, 76.0, 61.9, 21.7; FT-

IR (neat) 3032, 2961, 2920, 2860, 1601, 1506, 1390, 1345, 1258, 1172, 1090, 946, 748 cnr'!;
HRMS (ESI) m/z [M+H]" caled for [C16H;,NO-+H]* 240.1383, found 240.1389.

4-(3-Fluorophenyl)-3-phenyloxazolidine 3u. Analytical TLC on silica gel, 1:5 ethyl
o acetate/hexane R,= 0.40; Brown liquid; 85 mg, yield 70%; 'H NMR (400

F N> MHz, CDCly) 6 7.35-7.30 (m, 1H), 7.21 (t, J = 7.6 Hz, 2H), 7.16 (d, J =
@ 7.6 Hz, 1H), 7.10 (d, J=9.6 Hz, 1H), 6.98 (t, J=9.2 Hz, 1H), 6.78 (t, J =
7.6 Hz, 1H), 6.50 (d, J = 8.4 Hz, 2H), 5.33 (d, /= 2.0 Hz, 1H), 5.02 (d, J =

2.0 Hz, 1H), 4.71 (dd, J = 6.8, 4.4 Hz, 1H), 4.39 (t, / = 8.4 Hz, 1H), 4.00
(dd, J = 8.4, 4.0 Hz, 1H); 13C NMR (100 MHz, CDCl;) 6 164.7 (d, J = 245.0 Hz), 145.0, 130.6
(d, J = 8.0 Hz), 129.5, 122.0 (d, /= 3.0 Hz ), 118.2, 114.8 (d, J = 22.0 Hz), 113.5 (d, J = 22.0

Hz), 113.0, 82.9, 75.6, 61.5, 61.51; FT-IR (neat) 3436, 3064, 2991, 2929, 2867, 1601, 1503,

3u

S10



1448, 1391, 1347, 1173, 1089, 947, 871, 788, 750 cm'; HRMS (ESI) m/z [M+H]* caled for
[Cy5H14FNO+H]" 244.1132, found 244.1146.

4-(3-Nitrophenyl)-3-phenyloxazolidine 3v. Analytical TLC on silica gel, 1:5 ethyl
o) acetate/hexane R, = 0.40; Brown liquid; 78 mg, yield 58%; 'H NMR

O2N N> (400 MHz, CDCl;) 6 8.23 (t, J = 2.0 Hz, 1H), 8.16-8.13 (m, 1H), 7.71
@ (d, J=17.6 Hz, 1H), 7.53 (t, J = 8.0 Hz, 1H), 7.21 (dd, J = 8.8, 7.6 Hz,
2H), 6.78 (t, J = 7.2 Hz, 1H), 6.46 (d, J = 8.0 Hz, 2H), 5.38 (d, /=24

Hz, 1H), 5.01 (d, J = 2.4 Hz, 1H), 4.80 (dd, J = 6.8, 4.4 Hz, 1H), 4.44
(dd, /= 8.8, 7.2 Hz, 1H), 4.01 (dd, J = 8.8, 3.6 Hz, 1H); '*C NMR (100 MHz, CDCl3) & 148.9,
144.6, 144.4, 132.6, 130.1, 129.7, 123.0, 121.5, 118.6, 113.0, 83.1, 75.5, 61.6.; FT-IR (neat)
3032, 2965, 2929, 2867, 1600, 1496, 1454, 1355, 1201, 1172, 1091, 945, 848 cm'!; HRMS (ESI)

m/z [M+H]" caled for [C1sHsN,O5+H]* 271.1077, found 271.1070.

3v

4-(3-Phenyloxazolidin-4-yl)phenyl acetate 3w. Analytical TLC on silica gel, 1:19 ethyl
o) acetate/hexane Ry = 0.50; Colorless liquid; 114 mg, yield 80%; 'H

/©):N> NMR (600 MHz, CDCls) & 7.36 (d, J = 7.8 Hz, 2H), 7.18 (t, J = 7.2

Hz, 2H), 7.07 (d, J = 9.0 Hz, 2H), 6.75 (t, /= 7.2 Hz, 1H), 6.47 (d, J

AcO 3w @ =7.8 Hz, 2H), 5.31 (d, /= 2.4 Hz, 1H), 5.00 (d, J = 2.4 Hz, 1H), 4.69
(dd, J = 6.6, 4.2 Hz, 1H), 4.38 (dd, J = 8.4, 6.6 Hz, 1H), 3.97 (dd, J = 8.4, 4.2 Hz, 1H), 2.29 (s,
3H); 3C NMR (150 MHz, CDCl3) 8 169.7, 150.2, 145.1, 139.9, 129.5, 127.4, 122.1, 118.0,
113.0, 83.0, 75.8, 61.4, 21.4; FT-IR (neat) 3063, 3035, 2957, 2924, 2854, 1761, 1600, 1505,

1366, 1196, 1088, 1014, 942, 749 cm!'; HRMS (ESI) m/z [M+H]" calcd for [Ci7H;;NO;+H]*
284.1281, found 284.1286.

4-(4-Bromophenyl)-3-phenyloxazolidine 3x. Analytical TLC on silica gel, 1:19 ethyl

0 acetate/hexane Ry = 0.60; Brown liquid; 114 mg, yield 75%; 'H NMR

N (600 MHz, CDCls) 8 7.47 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H),

7.18 (t, J = 8.4 Hz, 2H), 6.76 (t, J = 7.2 Hz, 1H), 6.45 (d, J = 7.8 Hz, 2H),

il 3x 531 (d, J = 2.4 Hz, 1H), 5.00 (d, J = 2.4 Hz, 1H), 4.65 (dd, J = 6.6, 4.2

Hz, 1H), 4.39 (dd, J = 8.4, 6.6 Hz, 1H), 4.95 (dd, J = 8.4, 4.2 Hz, 1H); '3C NMR (150 MHz,
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CDCl,) 6 144.88, 140.79, 132.13, 129.50, 128.14, 121.54, 118.13, 112.91, 82.93, 75.67, 61.33;
FT-IR (neat) 3043, 2989, 2926, 2864, 1599, 1505, 1403, 1346, 1263, 1165, 1070, 943, 749 cm™';
HRMS (ESI) m/z [M+H]" caled for [C;sH;4BrNO+H]* 304.0332, found 304.0330

4-(4-Chlorophenyl)-3-phenyloxazolidine 3y. Analytical TLC on silica gel, 1:19 ethyl

o) acetate/hexane Ry = 0.60; Pale yellow liquid; 101 mg, yield 78%; 'H

N> NMR (600 MHz, CDCl;) 6 7.32-7.28 (m, 4H), 7.20 (dd, J = 8.4, 7.2 Hz,

ol 2H), 6.76 (t,J= 7.2 Hz, 1H), 6.46 (d, /= 7.8 Hz, 2H), 5.31 (d, /= 2.4 Hz,
3y 1H), 5.00 (d, /= 2.4 Hz, 1H), 4.67 (dd, J= 6.6, 4.2 Hz, 1H), 4.39 (dd, J =

8.4, 6.6 Hz, 1H), 3.95 (dd, J = 8.4, 4.2 Hz, 1H); 13C NMR (150 MHz, CDCl;) é 144.9, 140.3,
133.5, 129.5, 129.2, 127.8, 118.1, 112.9, 82.9, 75.7, 61.3; FT-IR (neat) 3065, 3045, 2957, 2924,
2854, 1599, 1493, 1346, 1162, 1089, 1013, 643, 746cm’'; HRMS (ESI) m/z [M+H]" calcd for
[C1sH4CINO+H]" 260.0837, found 260.0838.

4-(4-Fluorophenyl)-3-phenyloxazolidine 3z. Analytical TLC on silica gel, 1:19 ethyl
) acetate/hexane R,= 0.60; Brown liquid; 92 mg, yield 75%; '"H NMR (600
/©):N> MHz, CDCls) 6 7.36-7.34 (m, 2H), 7.21 (t, J = 7.8 Hz, 2H), 7.06 (t, J =
9.0 Hz, 2H), 6.78 (t, /= 7.2 Hz, 1H), 6.49 (d, J= 8.4 Hz, 2H), 535 (d, J =

F 3z @ 2.4 Hz, 1H), 5.03 (d, /= 2.4 Hz, 1H), 4.71 (dd, J= 7.2, 4.2 Hz, 1H), 4.41
(dd, J=8.4,7.2 Hz, 1H), 3.98 (dd, J = 8.4, 4.2 Hz, 1H); *C NMR (150 MHz, CDCl;) 6 163.2 (d,
J = 2245 Hz), 145.0, 137.4 (d, J = 3.0 Hz), 129.5, 127.9 (d, J = 9.0 Hz), 118.0, 116.0 (d, J =
21.0 Hz), 112.9, 82.9, 75.9, 61.2; FT-IR (neat) 3040, 2994, 2928, 2865, 1836, 1601, 1507, 1348,

1222, 1155, 1090, 943, 749 cm’!; HRMS (ESI) m/z [M+H]* caled for [C;sH4,FNO+H]*
244.1132, found 244.1144.

4-(2-Hydroxy-1-(methyl(phenyl)amino)ethyl)benzonitrile As. Analytical TLC on silica gel,
Me 1:4 ethyl acetate/hexane R,= 0.42; Yellow liquid; 103 mg, yield 82%; 'H
©/N OH| NMR (400 MHz, CDCls) 7.61 (d, J = 8.4 Hz, 2H), 7.29-7.25 (m, 4H), 6.91

(d, J=28.0 Hz, 2H), 6.85 (t, J = 7.2 Hz, 1H), 5.08 (t, /= 7.2 Hz, 1H), 4.18-
4.10 (m, 2H), 2.73 (s, 3H); *C NMR (100 MHz, CDCl3) 6 150.7, 143.7,
CN 132.6, 129.7, 128.2, 119.2, 118.8, 115.0, 111.8, 64.6, 61.8, 32.7; FT-IR

As
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(neat) 3440, 3063, 3034, 2957, 2924, 2216, 1604, 1519, 1386, 1346, 1178, 1111, 1063, 818 cm’';
HRMS (ESI) m/z [M+H]" caled for [C16H;gN,O+H]* 253.1335, found 253.1350.

1-(Methyl(phenyl)amino)butan-2-o0l A¢. Analytical TLC on silica gel, 1:5 ethyl acetate/hexane

Me OH R;= 0.40; Brown liquid; 81 mg, yield 90%; 'H NMR (400 MHz, CDCls)

’{‘JVMG 6 7.28 (m, 2H), 6.84 (d, J = 8.0 Hz, 2H), 6.78 (t, J = 7.2 Hz, 1H), 3.88-
©/ 3.82 (m, 1H), 3.31-3.20 (m, 2H), 2.96 (s, 3H), 2.37 (br s, 1H), 1.61-1.47
(m, 2H), 1.05 (t, J = 7.6 Hz, 3H); 3C NMR (100 MHz, CDCl3) 8 150.6,
129.3, 117.5, 113.5, 70.7, 60.3, 39.5, 27.6, 10.1; FT-IR (neat) 3410, 3093, 3061, 2964, 2931,
2877, 1600, 1505, 1369, 1242, 1208, 987, 856, 749 cm-'; HRMS (ESI) m/z [M+H]" caled for
[C11H7sNO+H]" 180.1383, found 180.1408.

Ag

3-(4-Chlorophenyl)-4-(4-fluorophenyl)oxazolidine 3ac. Analytical TLC on silica gel, 1:19

0 ethyl acetate/hexane R,= 0.58; Pale yellow liquid;101 mg, yield 73% ; 'H
N> NMR (600 MHz, CDCls3) 6 7.30-7.27 (m, 2H), 7.12 (d, J = 9.0 Hz, 2H),

7.03 (t, J = 8.4 Hz, 2H), 6.36 (d, /= 9.0 Hz, 2H), 5.28 (d, /= 2.4 Hz, 1H),
4.96 (d, J= 2.4 Hz, 1H), 4.64 (dd, J = 6.6, 4.2 Hz, 1H), 4.40 (dd, J = 8.4,
3ac CU 6.6 Hz, 1H), 3.94 (dd, J=9.0, 4.8 Hz, 1H); '3C NMR (150 MHz, CDCl;) &
163.3 (d, J = 244.5 Hz), 143.5, 136.8 (d, J = 3.0 Hz), 129.3, 127.9 (d, J = 127.0 Hz), 123.0,
116.1 (d, J = 21.0 Hz), 114.0, 82.9, 75.9, 61.3; FT-IR (neat) 3073, 3049, 2992, 2925, 2860,
1601, 1507, 1391, 1356, 1223, 1156, 1093, 945, 810, 765 cm™'; HRMS (ESI) m/z [M+H]" calcd
for [C15H;CIFNO-+H]* 278.0742 found 278.0749.

4-(3-(p-Tolyl)oxazolidin-4-yl)phenyl acetate 3ad. Analytical TLC on silica gel, 1:9 ethyl
acetate/hexane R,= 0.40; Yellow liquid; 113 mg, yield 76%; 'H NMR

O> (600 MHz, CDCLy) 5 7.37 (d, J = 8.4 Hz, 2H), 7.06 (d, J = 8.4 Hz, 2H),

\ 7.00 (d, J = 8.4 Hz, 2H), 6.40 (d, J = 8.4 Hz, 2H), 5.30 (d, J = 2.4 Hz,

AcO 1H), 4.97 (d, J = 2.4 Hz, 1H), 4.66 (dd, J = 7.2, 4.8 Hz, 1H), 4.38 (dd,
3ad  Me| J=84,6.6Hz 1H),3.96 (dd,J = 8.4, 4.2 Hz, 1H), 2.29 (s, 3H), 2.22

(s, 3H); 13C NMR (150 MHz, CDCl;) 8 169.7, 150.1, 143.1, 139.3, 130.0, 127.4, 127.3, 122.1,
113.1, 83.3, 75.8, 61.6, 21.4, 20.5; FT-IR (neat) 3006, 2923, 2860, 1763, 1619, 1521, 1366,
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1214, 1088, 943,804 cm™!. HRMS (ESI) m/z [M+H]" calcd for [C3H;oNOs+H]* 298.1438, found
298.1448.

3-(3-Ethylphenyl)-4-(4-fluorophenyl)oxazolidine 3ae. Analytical TLC on silica gel, 1:9 ethyl

acetate/hexane Ry= 0.60; Brown liquid; 97 mg, yield 71%; 'H NMR (600

N> MHz, CDCl;) 8 7.34-7.31 (m, 2H), 7.09 (t, /= 7.8 Hz, 1H), 7.03 (t, /= 9.0

Hz, 2H), 6.62 (d, J = 7.2 Hz, 1H), 6.30-6.27 (m, 2H), 5.32 (d, J = 1.2 Hz,

Q 1H), 5.00 (d, J = 2.4 Hz, 1H), 4.68 (dd, J = 7.2, 4.2 Hz, 1H), 437 (dd, J =

::e 8.4, 6.6 Hz, 1H), 3.95 (dd, J = 8.4, 4.2 Hz, 1H), 2.56 (q, J = 7.2 Hz, 2H),

1.17 (t, J= 7.2 Hz, 3H); 3C NMR (150 MHz, CDCl;) 4 163.2 (d, J =243.0

Hz), 145.7, 145.1, 137.6 (d, J = 3.0 Hz), 129.4, 128.0 (d, /= Hz), 117.7, 115.9 (d, J = 21.0 Hz),

112.5, 110.4, 83.0, 75.8, 61.2, 29.3, 15.7; FT-IR (neat) 3041, 2962, 2926, 2856, 1604, 1507,

1455, 1356, 1223, 1155, 1090, 945, 836, 752cm’'; HRMS (ESI) m/z [M+H]* caled for
[C17H sFNO+H]" 272.1445, found 272.1447.

3-Phenyl-2,3,6,10b-tetrahydro-SH-oxazolo|[2,3-a]isoquinoline Sa. Analytical TLC on silica
gel, 1:19 ethyl acetate/hexane R, = 0.50; Colorless liquid; 95 mg,

(:O‘\I]W@ yield 75%; 9:1 Mixture of diasteroisomers; 'H NMR (600 MHz,
o
5a

CDCls) 6 7.46 (d, J= 7.2 Hz, 2H), 7.42-7.41 (m, 1H), 7.37 (t, J="7.8

Hz, 2H), 7.29-7.25 (m, 3H), 7.19-7.17 (m, 1H), 5.45 (s, 1H), 4.47 (4,

J=17.8 Hz, 1H), 4.32 (t, J = 6.6 Hz, 1H), 3.82 (dd, J = 7.8, 6.0 Hz,
1H), 3.08-2.97 (m, 3H), 2.83-2.80 (m, 1H); 3C NMR (150 MHz, CDCl;) $ 141.9, 135.7, 132.9,
128.8, 128.7, 128.3, 128.3, 127.4, 126.8, 126.6, 90.3, 71.4, 68.8, 46.9, 29.3; FT-IR (neat) 3063,
3030, 2924, 2853, 1711, 1682, 1455, 1373, 1314, 1234, 1030, 941, 746, 699 cm'; HRMS (ESI)
m/z [M+H]" calcd for [C;H;NO+H]" 252.1383, found 252.1394.

3-(2-Chlorophenyl)-2,3,6,10b-tetrahydro-5H-oxazolo[2,3-a]isoquinoline 5b. Analytical TLC

i on silica gel, 1:19 ethyl acetate/hexane Ry= 0.50; Colorless liquid; 97
m \O mg, yield 68%; 9:1 mixture of diasteroisomers; 'H NMR (400 MHz,
’O]w CDClLy) 6 7.79 (d, J = 7.2 Hz, 1H), 7.42 (m, 2H), 7.30-7.19 (m, 5H),

5b 5.37 (s, 1H), 4.68-4.59 (m, 2H), 3.63 (dd, J = 7.6, 5.6 Hz, 1H), 3.14-

2.99 (m, 3H), 2.84-2.78 (m, 1H); 13C NMR (100 MHz, CDCl;) & 135.8, 129.8, 128.9, 128.5,
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128.5, 128.3, 127.6, 127.2, 126.6, 100.2, 90.3, 70.9, 67.2, 47.2, 29.9; FT-IR (neat) 3066, 2953,
2924, 2853, 1649, 1464, 1440, 1396, 1257, 1127, 1034, 942, 750 cmr'; HRMS (ESI) m/z
[M+H]* caled for [C,7H;sCINO+H]* 286.0993, found 286.1003.

3-(4-Fluorophenyl)-2,3,6,10b-tetrahydro-5H-oxazolo[2,3-a]isoquinoline Sc. Analytical TLC

on silica gel, 1:19 ethyl acetate/hexane R,= 0.50; Colorless liquid;

©©\l @/F 97 mg, yield 72%; 9:1 Mixture of diasteroisomers; 'H NMR (600
OJM MHz, CDCls) 6 7.43-7.40 (m, 3H), 7.28-7.25 (m, 2H), 7.19-7.17 (m,

5S¢ 1H), 7.05 (t, J = 8.4 Hz, 2H), 5.42 (s, 1H), 4.45 (t, J= 7.8 Hz, 1H),

428 (t,J = 7.2 Hz, 1H), 3.77 (dd, J = 8.4, 6.6 Hz, 1H), 3.07-2.95 (m, 3H), 2.83-2.80 (m, 1H);
13C NMR (150 MHz, CDCl3) § 163.1 (d, J = 244.5 Hz), 137.6 (d, J = 4.5 Hz), 135.6, 132.9,
128.7, 128.4 (d, J = 7.5 Hz), 128.4, 128.3, 126.7, 115.7 (d, J = 21 Hz), 90.2, 71.5, 68.1, 46.9,
29.2; FT-IR (neat) 3067, 2957, 2924, 2854, 1637, 1508, 1424, 1223, 1154, 1096, 1033, 834, 746
em'; HRMS (ESI) m/z [M+H]* caled for [C7HsFNO+H]* 270.1289, found 270.1301.

Me 2-(Methyl(phenyl)amino)-2-phenylethan-1-ol A;. Analytical TLC on
N oH| silica gel, 1:5 ethyl acetate/hexane R,= 0.40; Yellow liquid; 64 mg, yield
©/ 5 56%; 'H NMR (400 MHz, CDCl;) 8 7.35-7.27 (m, 5H), 7.17 (d, J = 6.8
A7 Hz, 2H), 6.97 (d, J = 8.0 Hz, 2H), 6.84 (t, J = 7.2 Hz, 1H), 5.13 (dd, J =

8.4, 6.0 Hz, 1H), 4.18-4.10 (m, 2H), 2.74 (s, 3H), 2.22 (br s, 1H); '*C NMR (100 MHz, CDCl3) &
151.3,137.7, 129.4, 128.7, 127.7, 127.4, 118.5, 114.9, 64.7, 61.9, 32.3; FT-IR (neat) 3401, 3087,

3060, 3027, 2943, 2816, 1598, 1504, 1450, 1379, 1319, 1065, 1030, 900, 750 cm'!; HRMS (ESI)
m/z [M+H]" calcd for [CsH;7NO+H]" 228.1383, found 228.1398.
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HPLC Chromatograms of compounds 3
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ESI-MS Spectrum of radical trapping experiment

Sample Name Unavailable Position Unavailable Instrument Name Unavailable User Name Unavailable

Inj Vol Unavailable InjPosition Unavailable SampleType Unavailable IRM Calibration Status Some Ions Missed

Data Filename  SV-02-BHT-4.d ACQ Method Comment Sample information is  Acquired Time Unavailable
unavailable

%10 6 |+ESI Scan (10.8 sec) Frag=135.0V SV-02-BHT-4.d

2.41 228.1384
2.3-

2.2
2.1

m/z = 228.1383

-3 * 446.3054

Me

[ R, S G (O TP (=<
a

-k
L

0.9 tBu tBu
0.8 OW

0.7

N OH
0.6
0.5

0.4 664.4714
5.5 m/z = 446.3054

0.2

|
|
[i 597.5527
S Y | \
2 1 | T bl HlHl i n L e Vi H»J”I\ L Y I u;' bl

150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700
Counts vs. Mass-to-Charge (m/z)

S26



NMR Spectra of compounds A, 3 and 5

1£6'€
8/6°€
686'€
266'€
b6E Y
SOb'b
80"
6T
¥69b
104
S0Lb
Lt
££0°S
L50°S
62E°S
€EE°S
6Lb°9
£6b°9
8EL9

EEW
£9/'9

FANAS
S81°2-
L6T L]
09z°2-
942t
87°L
(8T L
Z62°L
L6T L
T0€°L
BEE L
£5E7L
85€°/1
£9€°/1

4

—

4
M~

SV-06-PH-PH-1H. 1D.ﬁ$
)

649~
€69

8EL 9
154°9—
£9.'97

6.5

6.6

6.7

6.8

7.0

71

7.2

7.3

7.4

f1 (ppm)

3a

=0T

=860

={60

=860

4.0 35 3.0 25 2.0 1.5 1.0 0.5

6.5 6.0 5.5 5.0 4.5
f1 (ppm)

7.0

7

10.0 9.5 9.0 8.5 8.0

10.5

S27



¥8'T9—

06°SL
No.nn./.
mm'hhw
vrLL
mm.mm\

16°¢TT—
e8LTT—
9E'9Z1

vn.hNﬁM
106217
Nv‘mm_ﬂ\\

09" T+ —
QL 5Pl —

SV-06-PH-PH-13C/10

20 10

70 50 30

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

S28



|

T T
40 39 38 37
f1 (ppm)

4.1

43 4.2

8

6

6.9
I

T
7.3 7.2 7.1 7.0
f1 (ppm)

74

7.5

quﬁ
00E
=00'E

m,.s.ﬁ
=107
0T

=007
oTe

see
Fere

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0

5.5
f1 (ppm)

11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0

11.5

S29



0L81—

€0°8E—

0r'e9—
65'89—

1694
mm‘hnv
S8LL

Sv-06-2ME-13C.10.fid
SV-06-2ME-13C

10

20

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

190

S30



[ X4°N
6ES°C
2585°¢
§95'¢C

SV-06-3Et-1H/10

1H

8629
Z1E9—
sze'9/

8659~
1199~

6.9 6.8 6.7 6.6 6.5 6.4 6.3
f1 (ppm)

7.0

73 7.2 71

74

Li

J

Et

3c

=H0E

802

901

=80T
=H0T
=0T

&80T

€0
=001
=001

060
T80y

0.5

2.5 2.0 1.5 1.0

3.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

10.5

S31



1L8T—

Te6e—

6'19—

68'SL
No.mm/
MN.RW
PFLL
mo.mm.\.

8b'0TT—
6P ZIT
8GLTT~

TP'921

B9/ZT~:
86'8CT7
mm,mm._”\‘

8 TPT~
PE'SPT
T9'SPT v

SV-06-3Et-13C/11

13C

Et

3c

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S32



4 TA A

956'€
£96°C
046'E
LL6'E
€9
5L
LIS
685
149
89
889°p
569
800°S
110'S
01E'S
£1E's
LLT9
162°9
20€'9
£95°9
5459
6€0°L
750,
S90°Z
092L
1922
2T
(e
2821
(821
sze’
62€L
6EE L
eveL ]
8L
(5eL

—l | e

SV-06-R1-3Me-1H/11

5V-06-R1-3Me-1H

956°¢E
mmm‘m\
0L6°E
Rm.m\.

€9y
SLEV
_Rmfw
68E°F

LL9'F
¥89°t

S69'%

800°S
:o‘m./\.

01E’S
m_”m‘mHY

44 43 42 41 40 39

f1 (ppm)

50 49 48 47 46 45

53 52 51

5.4

Me

3d

LIy

=£6'7

50T

=E0T

=60

=960

0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

10.5

S33



L6TE—

BLTY —

88'sL
No.nn/
mm‘mmw
¥LL
cc.mm\

81011
LSETT
18871~

Se9¢1
69°LCT~
66°8¢1
6C'6Ll

ETBET—
6L THT—
STSPT—

SV-06-R1-3Me-13C/14

SV-06-R1-3Me-13C

Me

3d

60 50 40 30 20 10

70

170 160 150 140 130 120 110 100 90
f1 (ppm)

180

190

S34



886°€
G66'C
200'p
600'b
£Th'p
bbb
LTh'p
6Eh' b
LOL'Y
STL'b
6TLb
9zL'b
£40°'S
LH0°S
LTES
TEE'S
1459
bL5'9
5859
8859
859'9
£56'9
996'9
pIZ'L
822,
WL
09z'2]
182°£1
62
voc's ]
T2
ZE€°L
PhEL
S5EL
L9E°L

R e e

SV-06-3CF3-1H-a/13
SV-06-3CF3-1H-a

886'€

mmm.mw
Z00'v-T
moo.v\.

Ev'y /.
va.vv.
Lev'y .\
6y

L0LY
mE.*W
61LY
mmh.v\y

£50°G~_
(b0

L2E'S~,
1E€'S”

4.0

_L\A.lﬁ

4.3 4.1

4.5

4.6

-

f1 (ppm)

4.7

4.8

49

53

CF3

3e

=007

=L0T
00T
=£0°T

=507

760
wmm 60
Feso

80
0T
SEE

2.0 15 1.0 0.5

25

3.0

100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5
f1 (ppm)

10.5

S35



08'19—

SV-06-3CF3-13C-A.10.fid

£6'801

00°60T .//,
£0°60T -
50601 /

8T HTT~
0THTT~
£TYIT—
sTPIT.

mmémﬁ\
oG TET~"
LLOTET~
86°TET .

N

-

o

0]
)
O

3e

J

A

I

b

Al

1310 1144 1143 1142 1141

T
1315
f1 (ppm)

132.0

108.8

109.0
1 (ppm)

109.2

f1 (ppm)

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S36



SV-06-R1-4Br-1

00t ¥
Tv'¥
A% VW
Siv'y

r9'y
amm%W
¥59°v
199°F

186'F
S _wm..¢v.

TLZ° S~
Al Tl

i

|
wk
T
45 44 43 42 41 40

4.6
f1 (ppm)

T
4.7

4.8

49

5.0

5.1

0T

80T
=0T
=907

80T

Feare

0.5

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

10.5

S37



LO9T9—

LLSL
¢m.mn./
mo.mmw
9eLL
mm.mm\

TL60T—
TE+IT—

E£1°92T~
LoLen—
v6°821

£6°1€T7

PLOPT—
T8°ErT—

SV-06-R1-4Br-13C/11

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S38



056°€
856°€
$96°E
U6'E
66Et
1Tvd
£Tbb
Sebb
br9t
759
559
£99%
586
686t
LLTS
182°S
6979~
¥8£9

960'L
TITL
0924

692,
T
5.2L
08C'L
¥8Z¢
9672
867
80€Z
61E L]
ze€L]
SEEL]
LPEL
6562

SV-06-4Cl-1H/30

1H

056'€
mmm.mW
¥96'E
Nnm.ml_\.

0

66EY
Tivd
m:...vv.
Sty

|

i1 404
a5 me
S59Y
mmm{.\‘

N

SB6F~. _

6867~ m

47 4.6 45 4.4 43 4.2 4.1 4.0 3.9
f1 (ppm)

4.8

4.9

5.0

5.1

5.2

53

LITS~ __
1825

Cl

39

00T

10T
Ez0T
00T

=660

102

261
Feev

iy
S
<
i
LJ
—
o
~
n
~
e
~™
Ll
m
S
o
iy
-
=
wy
-
E o)
ina on
> /5]
i
M
S
w
i
[t}
S
~
L
~
S
=]
Ll
o
S
[=a]
n
=
=
=}
~—
ny
=]
i



spa40718.526.fid L o gMumno 9 = s =
lab spaacr-4-cl Mo SoRON ¥ QBN %
iitm_carbonshort CDCI3 /opt/topspin nmr 2 b NN o ol I~ I~ 0 i e

\ i Sl | S s

T » T ¥ T . T v T o T o T v T ) T L T ) T & T ! T 4 T s T 4 T - T i T 4 T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S40



] W

£06'¢—

£0T'v
STy
TETP
EST'v
LBV
102+
LITP
62cl¥
TET'S
P16
EST'S
991°S

0£8°9
2589
8LT'L
96T°L
09Z°L
PIEL
EEE'L
TSE°L
89€°L
(4248
S9¥°L

SV-06-4CN-1H.10.fid
SV-06-4CN-1H

\ T ,
O
h\N
o
() [N
z-= <
O
fN J

0Ty
ST
.Hm.ﬁ.vuw
EST'P—
L8T P~
Em.*Hm
L1y
mmmf\.

T1ET°S— -
PPT°'6— =

ST T
99T°s— =

A

T T
5.15 5.10

f1 (ppm)

T
5.20

AL

Fort

—S8T

=80T

=002

=42
=t9'E
==k

0.0

0.5

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

6.0
f1 (ppm)

11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

11.5

S41



18°¢E—

LPTI~
LT'E9"

vL9L
mc.hhw
8€LL

19°¢TT—

8E0¢T—

88'9Z1
vm‘.mmﬁ.,/r

L6°8¢CT
mm.mmﬂw
TELET

SEEST—

SV-06-4CN-13C.10.fid
SV-06-4CN-13C

NC Ph
N)\/OH

Me

A;

AL

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S42



SV-06-4F-1H/40

1H

mmm.m/
mmm.mv
£0+°9

a:q.w\

6.3

T T T T
68 67 66 6.5

|
i
6.9
f1 (ppm)

T
71 7.0

7.2

T
73

74

T
75

e ()T
JO
=001
H ..
=TT

——— E-T0'7

EL6T

3i

= T
. mﬁﬁ 't

4.0 35 3.0 2.5 2.0 1.5 1.0 0.5

4.5

5.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5

f1 (ppm)

S43



8E29—

96'SL
mc.nm./.
mm.nmw
briL
vv,mw\

99°€TT
TLETT
Z8'STT
LE'STT

LE9TT~,
L812T—
80'621T

8T TrI
nm.ﬂlw
88 TPI

TE€685T~
L8951

SV-06-R1-4F-13C/10

i

20 10

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)
S44

190



1T
€9T'T
8T'1T

N

S€6'c
96'E
SS6'€
£96'€
POE P
£8€"pT
w0v'y
H9'p
759°'h
£59'}
699'f
£66'%
866'%
60€'S
STE'S

9TH'9~_
LEF'9
z00'L
mmo.%
092
897°L
LLTL
S8TL
81EL
8EEL
G5EY
LEL

iitm-Proton(-5to15) CDCI3 /opt/topspin nmr 4

spa40718.529.fid
lab spaacr-4-et

SE6'E
96 €~
SS6°E-T
£96'E

PoE P~
£8€'b—
20b'y”

9%
759'p-\
LS9YT
699't

€66~
866'4~"

60E'G~_
S1E'S"

JML .

43 42 41 4.0

jLM

4.5

4.6

I
N
4.9 4.8 4.7
f1 (ppm)

|
5.0

54

5.2

L

5.4

r0E

ﬂﬂlk Fere

—smmc— 660

-—= 001
960
=560

o 00T

e (6]

|\i G661

= Fruy

0.5

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

6.0
f1 (ppm)

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

11.0

S45



spa40718.530.fid T egheoy 9 - ey - - -

lab spaacr-4-et i S B = Min N o3 = S =

iitm_carbonshort CDCI3 /opt/topspin nmr¥ & 0 NN N N o i~ on o @ w
TR S

3j Et

T T T T T T T T T T T T T = T T T T T T T T T T T T T = T T T i T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S46



T€Ce—

856'€
956'E
296'€
0L6'S
68€
00b ¥
Z0b'P
Pk
€59
199
599%
€/9'F
866
z00's
LI€'S
0zE's
€04'9~,
L1997
[86'9

So.}
SN.)
897/~
1£TL7)
6LT7L
£8T'L
0627
XAV
LBEL
85€°/
uet’

B

SV-06-R1-4ME-1H/10

8¥6°¢E
mmm.mW
296°¢€
omm.m\

68E't
oov.vW
4V
YIv'y

€99t
Swa
S99t
crov)

866°v~
z00's”

LTES~
0ze's”

3.9

i

I H
J“ J{M
T T
48 47 46 45 44 43 42 41 40
f1 (ppm)

4.9

5.1

LJK

T
5.2

I
—
54 53

=00€

o071

ES0T

0T

0T

Q0T

80T

00T

61°T
ST

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.5

S47



15°0¢—

S0°¢9—

88'G/
NO.R/
MN.RW
brLL
mm.mw\

E0ETT—

8€'9zZT
mo.h.z%
%.EM
mm.wﬁ\
16°621T

69 THT~
STEPT-

SV-06-R1-4ME-13C/10

10

20

30

40

50

60

70

90 80

100
f1 (ppm)

S48

110

120

130

140

3k Me
150

160

180 170

190




9911
0LT°T
8LT°T
81’1

6SL°C
04LL°C
8¢
£64°C
S08'¢

Ln
=
‘—#_______‘L__Lh_%;\#g_,-l —

SV-06-IPR-1H/10

£86'F
Hmm.¢v.

80€'S~_
11657

I
i R -
54 53 52 5.1

]
40 39

f1 (ppm)

:

50 49 48 47 46 45 44 43 42 4.1

w *mm.m

90°€

EETT

=00°T

0T
=/[60

=/60

EL6°T

Fgg'1

0T
mums._“

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

7.0

7.5

10.0 9.5 9.0 8.5 8.0

10.5

S49



6EvP—

IEEE—

8T°29—

om.mn/.

ZON"/J

€L
Ll
mm.mw\.

S6'CIT—

[44T4!
NmNNHW
042t
66°8¢T \\
CE8ET~

88 TP~
0S E€PT—

SV-06-IPR-13C/10

awmwmmwmmememwwm IR p——

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S50



968 T—

8/6'E
566°'€
£ZEb
mmmew
Sobb-T
8ht't
£90°S
;a.mw
10T°S
169°9
609
(209
£6£°9
¥18'9
2802
0012
€012
AN A\
THT L]
YA
AV
98T°L]
z0z'L
vmmi
¥ ]
0922

—rrhria—

SV-06-BN-1H.10.fid

SV-06-BN-1H

- Tb.ﬁ

EE0

80T
(4N}

00T

=TT
o1z
125
FvEr

110 105 100 95 90 85 80 75 70 65 s.fci( 5.)5 50 45 40 35 30 25 20 15 10 05 00
ppm

11.5

S51



86°05—

PCE9~
(44 b

16°9L
mm.nmw
SS'LL

80°9TT—
PE'BIT—
S8'9z1
60°LCT
bLLTT
LLLTT
68°8Z1
TE'6C1
NH‘mmHW

£8°6ET
8L'6bT—

SV-06-Bn-13C.10.fid

SV-06-Bn-13C

20 10

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

190

S52



SV-06-3,4-DiMe-1-1H/15

5V-06-3,4-DiMe-1-1H

1€6°€
mmm.mW.
SF6'E
Nmm.m\‘

mmm‘.v
mmm.¢./.
T80

mmm.v\.

LE9V
POy
8F9'v
959°v

Sy

SL6'Y
6L6'F by

oom‘m
mam.mv.

3.9

illy
41 4.0
|

4.2

4.3

4.4

48 47 46 4.5
f1 (ppm)

4.9

5.0

5.1

5.2

5.3

5.4

| JLJJJ I

Me
Me

30

=90'T

=0T

E0T

=007

=001

=007

=£60

=060

=6LT
pTh

0.5

4.0 35 3.0 25 2.0 1.5 1.0

4.5

5.0

5.5
f1 (ppm)

100 95 90 85 80 75 70 65 6.0
S53

10.5




98'81T ~
w0e-—

66'T9—

95°0TT—
PSEIT—

96°5¢T

8E9¢CT W
£9°CT
86°8¢T 7
¥ 0ET

LS/ET—
L8 THT~
EERT—

SV-06-3,4-DiMe-13C/11
SV-06-3,4-DiMe-13C

Me

Me

30

MMW

20 10

50 30

180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

190

S54



£96°E
¥L6°E
186°C
886°C
6LER
06E%
€6EY
¥or'v
s9'f
659'F
¥99'v
0L9°F
0L6'F
vi6'F
BET'S
evT's
80€9
1T m‘mv
6699
mnn.mW
S0£°9
092’
HwN.m/r
£62°L
S6CL
TOEL
vOEL
STEL
L1E°L
1S€°%L
€9
SLEL

SV-06-R1-3,5-DiCl-1H/10

£96°CE
vnm.m..v
186°€
wwm'm.\.

6LEV
06E"F
mmm.wv.
vOv'y

€59'v
mmm.vv
¥99'v
ohm'v.\.

046'b~,
PL6E

8EZ°S~.
s’

5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 43 4.2 4.1 4.0
1 (ppm)

5.2

|

Cl

Cl

3p

Bt

ot

ot

801

=007

=002

=60

0.5

2.5 2.0 1.5 1.0

3.0

3.5

100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.5

S55



¢9' 19—

£6'SL
ma.nn/
mm.mmw
il
._:u.mm\n

A B
£9711—

£2'92T~_
61°82T~
sz'6eT7

9951
62°0bT—
62'9bT

SV-06-R1-3,5-DiCl-13C/10

Cl

Cl

3p

20 10

30

60 50

70

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

S56



902°C—

5V-06-3,5-DiMe-1H/1

1H

Z56'€
65 m'mW
996'¢
(4 m.m\

4494
ESEP
mmm.¢v.
L9€°%

€19
83%
%w.@\
169t

£66'b~_
L66'F"

L6T°S~,
10€'5~

Me

Me

3q

47

39

4.3 4.2 4.1 4.0

44

4.5

T 51 5.0 49 4.8

53

=019

el

= -090'T

801

idiine

=0T

f1 (ppm)

|J Fsoz
- =-96'0

—— =001

Iu 00t

4.0 3.5 3.0 25 2.0 1.5 1.0 0.5

4.5

5.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5

f1 (ppm)

S57



81—

SLT9—

98'SL
No.mm/
mm.nnw
YL
mo.mm\w

L8°0TT—

96611 —

SE'9TT~
29'L2T—
96'821~

TT6ET—
66'THT —
BE'SPT—

SV-06-3,5-DiMe-13C/11

13C

Me

Me

3q

40 30 20 10

50

180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

190

S58



PEQP
60
8r0%
£50%
bt
LSHp
09t
Uby
900°S
Ec.mw
¥80°S
680°S
960G
10T°S
0¥E'S
£4E°S
9T+'9
cmtmw\.
LS£°9
mmn.mw.
7849
8812
0022
202¢
012
444
6TZ L
gz
1€2¢
T
A
0924
Zs€t
557
¥9EL ]
L9EL]
90%°L ]
60b°L ]
6T,
e’
=

SV-06-R2-2CL-1H/1

9T+'9~
0EV'9-

L5479
mmh.m#t
Nwh.m./.

881",
00Z'L
20Z°L
0TZ'L]
STZ'L
6171
82241
1€2L1
WL
PhZ'L
09Z'L
25€'L
SSE°L
POE'L
L9€E'L
90b'L
60t}
mﬁ.&ﬁ
'L

Cl

3r

6.4

6.7 6.6 6.5

6.8

I

7.0

71

7.2

|

=507

=p0T

=50T

=0T

11T
Fr0'T
T

00T
50T

0.5

115 110 105 100 95 90 85 80 75 70 s.sfl(e.o) S5 50 45 40 35 30 25 20 15 1.0
ppm

12.0

S59



81'65—

8bpL
20'LL
mN.RW
/L
59'z8”

SV-06-R2-2CL-13C/10

Cl

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
190

S60



68L°E
mmm.m/
996" €

MeO

3s

L.

£L6°E
086°€
0LEY
BEY
S8EY
96E’v
£69'v
189°%
SS9
99t
800°S
<10°S
90€’S
01€’S
9/+°9
mmv.m.v.
6249
w9
¥SL°9
508°9
8089
6189
89
£06°9
8€6°91
156°91
T9T°£
PLT'LT
LTAWE
BBT°L]
bl
092°L1

G ey
™~ O
o ™
~o~

SV-06-R2-30Me-1H/1

6S6°E
mwm.mw
£L6°E
cmm.m.\.

0LEF
8e¥
mmm'.vw
96E'F

£H9'p
159'F
5591
Namf\

800°S
mﬂc.mv.

90€°S~.
0TS

[T

39

Uu it

4.0

53 52 51 50 49 48 47 46 45 44 43 42 41
f1 (ppm)

5.4

=H0'E

=007

=0T

=007

=001

=007

0.5

4.0 3.5 3.0 25 2.0 1.5 1.0

4.5

5.0

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0

10.5

1.0

f1 (ppm)

Sé61



Pt

co19—

¥8°SL
No‘mm/
mm.nnw
vrLL
mm.mm\

TTZTT
mm.mﬁW
L6'CTT
164117
hm.mﬂ\

62T~
80°0€T

0S'EPT~
STSET-

ST°09T—

SV-06-R2-30Me-13C/10

MeO

i

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S62



E9EC—

696'¢
9L6°¢C
£86'€
066'€
68E"
00¢'%
£0v'v
1454
199
899
(9%
089+
SE0'S
memUv
8EE'S
m*mﬁuv
86r'9
1159
6FL9
1949
£LL9
€01,
ST
9172
ETAYS
L8TL
102,
E1ZL
6ET’L
[4-Tara
S9¢¢
¥8Z°L

2-3-ME-1H/11
2-3-ME-1H

[~ 4

86F°9~
1159

6bL'9~
19£'9—
€097

Me

6.6 6.5

6.7

6.9 6.8

f1 (ppm)

7.0

i1

01T
01T
=01t

=117

117
=001
10T

60
SorT

6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
f1 (ppm)

8.0 7.5 7.0

8.5

10.0 9.5 9.0

10.5

S63



PLTC—

P6' 19—

L6°SL
No‘hh/
mm.nnw
il
mm‘mm.\

SV-06-R2-3-ME-13C/11

SV-06-R2-3-ME-13C

Me

20 10

50 30

180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

190

S64



Sv-06-3F-1H

996'¢

965\
LBEE-T
h_m.m..mk\_ﬁ

8.9
m.mm.*.w
x..mfﬁ
S04

S5T0°5
0eo's

LEES
Nmm.mv

4.7

3u

45 44 43 42 41 40 39

4.6
1 (ppm)

;_,JJ o

5.1

5.2

53

54

T

FE0T

ki Vi

=0T

R0

=007

10T
0

001
00’1
ElE
=11

1.0 0.5

1.5

9.0 B.5 B.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0
f1 (ppm)
S65

8.5



86711
VTETT
OV'ETT
T9%11
EgpTI
61811~
S6'TCT
86°TCT
05°621~
€5°0€1
19'0€T

00°S¥T—

TAA ) S
TL%9T—

SV-06-3F-13C.10.fid

SV-06-3F-13C

3u

20 10

50 30

70

180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

190

S66



6L6'E
886'C
T00'+
010'%
0¥+
8Ty
&ar'y
O ¥
0LLY
6LLY
L8LF
96L'%
£00°S
£10°S
SLE°S
T8E°S
9
T9%'9
99.'9
¥8L°9
208’9
ELTL

e SR

66°€
mmm.m%
100°%-7
0T0°F

T0F'¥
8Tv'v
mm*.*V.
o'+

0LL'F
mR.*W
LBLY
mmm.v\.

£00°S~,
€105

GLE G~
18€°6<"

55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39

f1 (ppm)

T

SV-06-R-3NO2-1
SV-06-R-3NO2-1

O,N

3v

=0T

Bl TR

=01t
=T

=90

e

=it

et

it
T

f1 (ppm)

11.0 105 10.0 9.5

11.5

S67



SET19—

8F'SL
E.R/
NN.EW
evLL
mo‘mm\

L671T—
19811~
1ST2T~\
00°€ZT~

§9°6ZT~
IT°0€1~
85217

1% 244!
mm.vvﬁw.
16 8%T"

SV-06-3NO2-13C

O,N

3v

20 10

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)
S68

190



682°C—

556°€
796°€
696°C
9L6°€
8SE b
69 b
2LEY
£8E b
9/9'%
£89'p
189
¥69°F
666 %
£00°S
Z0E'S
90€°S
6S¥'9
2ULv'9
9/'9
mx.mw.
0929
¥S0L]
69072’
€972
mtxu
06TL
09741
0S€%Z
£9€7

Tm h

SV-06-R2-40Ac-1H/10

SS6°E

Nmm.mM
696°€-T
mmm.m\.

8SE'v
mmm‘vW
(A% 4
£8EV

99t
mwm.ww
Eﬁi\\
¥69'F

666°F~_
£€00'S7

ZOE'S~,
90£'s

AcO

3w

4.0

39

4.2 4.1

L

4.4

—_—

46 45
fL (ppm)

4.7

4.8

49

5.3 5.2

5.4

9T

=807

=011

=0T

=001

=96'T
=007
40T

Feg6T
=202

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

5.5 5.0
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5

S69



LETC—

8L 19—

6454
mc.nm/
mm.mmw.
Ll
mm.mw.\.

0011’
b0'8TT—
60221~

EvLTT
mv.mﬁM

gr6c1/
0T'SHT~
TZ0ST~

69'69T—

5V-06-R2-40Ac-13C/10

AcO

T T T T T T L T T T
180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
190

S70



SZ6'E
CE6'E
6E6’E
9v6't
(4210
ELEY
TN
LBE'Y
PE9'V
W9t
SOy
59y
£66'%
L66'F
L0E'S
T1E'S
8E¥'9
ST@V
b9
cmn.mW
¢LL9
691°%L
(411
961°L
6¢CL
EveL
09z,
6St'L
ELv'L

—_—— e bt

SV-06-R2-4BR-1H/10

BEF 9~
1549

b9
0929~
29’

69T
NmEM
961'L—
62¢L—
mx.nw
092,

65~
L

B

=111

60T

=007

=[50

E202

=660

=02
H/.vm.ﬁ
=067

0.5

4.0 3.5 3.0 25 2.0 1.5 1.0

4.5

5.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5

f1 (ppm)

S71



E€° 19—

£9°SL
mc.nn/
mm.hhw
il
mm,mm\.

16211
ET8TI~
PSTCT~C

PI82T~
05621~
ET°ZET

64°0vT—
88'vFT —

SV-06-R2-4BR-13C/10

Br

20 10

50 30

180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

190

S72



SV-06-R2-4CI-1H.10.fid

EbP9~
95p'9-"

8bL9
09£'9—
219’

0LT°L
8T
¥81°L

96TL—
092,

mﬁ»
86T L~
01E'LF
vmm.h\

Cl

6.8 6.7 6.6 6.5 6.4

6.9
f1 (ppm)

7.0

71

7.2

7.3

2.0 1.5 1.0 0.5

2.5

3.0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5
f1 (ppm)

10.5

S73



0£' 19—

PLSL
mc.nn/
mm.nnw
b LL
vm‘mm.\

¥6'ZIT—
PIBIT—

6LLTT~
61621
056217
op'eeT”
LTOPT—

£6'vPT —

SV-06-R2-4CI-13C/10

Cl

180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

190

S74



956'€
£96°€
0L6°E
LLBE
S8Eh
L6EY
665
18822
889
569
004
L0LY
$Z0'S
820'S
TvE'S
SbE'S
849
N@w@uv
1449
mmmmw
5649
P02
9507
1202
861
11221
vzTL
082
LEEL
9pEL
T5€¢
09€L’

B SnEn s S SR AL Sh D I

SV-06-R2-4F-1H/10

8L 9~
Z6t'9-"

1229~
£8L°9—
56297

0L~
950%L—
10t

861
TTTL~
YZTL—
08T~
LESL
A
1SEL
ammagx

T T
6.7 6.6 6.5 6.4

T
6.8

7.0 6.9
f1 (ppm)

71

7.2

74

7.5

3z

S

=0T

ES0°T
=0T
=707

=80T

=007
660
B0z

ES0'T
50T

0.0

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

5.0

f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5

S75



£019—

04°5L
mm.mn/
mo.nnw
8CLL
wm,mwg\

bLTIT
59'STT
64'STT V.
982117
W kal
%.EW
0€'62T
8T'LET
ozse1”

81—

TF 19T~
Y0'E9T "

SV-06-R2-4F-13C/10

40 30 20 10

50

180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

190

S76



T€L'2—

660t
Ty
62T
12454
0ST'+
BLT'F

190°S
mhc.mv
£60°G

9£8°9
589
0/8°9
1689
116'9
SSTL
09Tt
9LT’L
96,
265°L
€19

SV-06-4CN-RO-1H.10.fid
SV-06-4CN-RO-1H

OH

I\I/Ie
N

CN

As

9€8°9
2689~
0L8'9—
168°9

116'97

YA
%SW
QL
96227

65°L~
9L

N\

| i

=90'E

Fere

60T

0T
50T

=9

=007

-0.5

60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f1 (ppm)

6.5

110 105 100 95 90 85 80 75 7.0

11.5

S77



SLEE—

6L 19—
£9v9—

1694
mm.nnw\.
mm.mm

9L TIT~
£0°STT~
8L'8TT~
0611~

LT'8CT~
59621
09°2ET -

L9EVT—

S9'0ST—

SV-06-4CN-RO-13C.10.fid

SV-06-4CN-RO-13C

Lo

Me

OH

CN

As

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S78



85£'9
9249
¥64'9
518'9
568'97
BETL
957,
SNNN
8.7

SV-06-BUTOXY-1H.10.fid
SV-06-BUTOXY-1H

8S/°9~
9LL'9~
v6L'9—
§18'9~"
5£89”

8ETL
95zL~
09Z'2

sz’

=60e

e Farz

-< 60

6.7

6.8

6.9

7.0

71

7.2

7.3

7.4

f1 (ppm)

= L0€
-L Fewe

e 7007

105 100 95 90 85 80 75 70 65 6.0 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)

11.0

S79



PT0T—

TLE—

SteE—

62°09—
9L'0L~

Hm.wm
mN.RW
SS'LL

SPETT—
CSLEL—

86T —

95°08T—

SV-06-Butoxy-13C.10.fid
SV-06-Butoxy-13C

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S80



SV-06-Butoxy-DEPT135/10 S © © - . - -
SV-06-Butoxy-HMBC P = - ) ~N A A <]
~ — o =1 =] ™~ o

|

|

|
]
T T ? T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 ( 9? 80 70 60 50 40 30 20 10
ppm

S81



l! \

L A

SV-06-Butoxy-HMBC.10.1.2rr
SV-06-Butoxy-HMBC

® S ¢ &
; o
- o - o é
L T
o b u§ . & &
; ® e §
g [} ?a v B8
b B L ] 4
°o§o @ Meﬁ/
f = HO Né\H * 0 .
Ph/ N Y
.~ HMB Correlations] .
75 70 65 60 55 50 45 40 35 30 25 20 15 10 05

2 (ppm)

S82

f1 (ppm)



L16°E
¥e6’E
1€6°€
6E6'E
TLEY
8EY
SBEYV
96EY
129%
8¢9
cE9Y
6E9F
L56'F
196¢
TL2°S
5£Z°5
8bL'9
mmm.mwv

L10L
41y
St0L

POTL—T
mﬁﬂﬁgw
09¢L
¥LTL
E8ZL
68¢L
L6T’L

SV-06-Cl,F-1H/13
SV-06-Cl,F-1H

BPE'S~
£9€°9-"

6.6

6.8

6.9
f1 (ppm)

T
7.0

7.3

i

=001
=660
=007
=660

=660

=561

66T
gt
=¢6T

0.5

1.5 1.0

2.0

10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

10.5

S8&3



8T 19—

£6'SL
Nc.nn/
mm.nnw.
wLL
mw‘mm\\

L6'ETT
S6'STT
ma.u:V
96°ZZT~,
68421
b6LTT
1€621
S/ 9ET
LL9 MHV

SPEPT—

99191~
6C°E9T

SV-06-Cl,F-13C/12
SV-06-Cl,F-13C

10

20

30

40

50

70

90 80

100

f1 (ppm)
S84

110

120

130

140

160 150

170

180

190




PeT T~
€67°C"

SV-06-Me-OAc-1H/10

€€6°E
va‘mﬁ
8b6c-T
mmm.m\

SEY
mmm..vW
99’y
LIEY

amm.¢;/
£49'p "
Qﬁ/ nﬂ

A
mmm‘v\.

#96'F~

896y~ ﬁ

i

162°S
mmm.mv. _

3.9

I T I
50 49 48 47 46 45 44 43 42 41 4.0
f1 (ppm)

5.1

5.2

N (
Me)

3ad

AcO

|

=0T |

F-b0E

=017

=TT

=507

=0T

=907 |

=807

= 00T
50T

50T

0.5

3.0 2.5 2.0 1.5 1.0

3.5

100 95 90 85 80 75 70 65 60 55 50 45
f1 (ppm)

10.5

S85



2502~
ge'Te

95 19—

S4'S4
mc.mn/
mm.nnw
vrid
mmﬁm\

80°ETT—

S0"ceT~
LELET

erLel it
96621

LT6ET—
SOEPT—

ET0ST—

L6991 —

5V-06-Me-0OAc-13C/10

N (
Me)

3ad

AcO

20 10

70 50 30

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

S86



9ST'T
mmﬁ.ﬁv
18T°T

T4 S
8ES'C
S5°¢
£95°¢

926'€
£E6'E
0b6'E
L6'E
vy
£S5
95€
L9EY
159
€99
899
5.9
266
966>
2165
GTEG
€29
982'9
L62°9
609°9
129'9
1102
5207
0b0
LL0L
0602
€012
092
Zre
128
9ZEL
e

m—— ] e L (2

SV-06-3Et-4F-1H.10.fid

£LT'9~
987°9—
16297

6099~
1299

1102

mmo.nM
ob0'L—
LLDL~
06027
€0t .n\

092 L~

4 Y

HNmNMV
9ze L~
ceer’

Et

3ae

6.3

6.4

6.5

6.6

6.7

6.8

f1 (ppm)

6.9

7.0

73 7.2 71

74

E8T'E

90T

LT

=11
=1
=107

=0T

e
=0T

Eo
oot

=002

0.0

0.5

3.0 2.5 2.0 1.5 1.0

3.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

8.5

10.0 9.5 9.0

10.5

f1 (ppm)

S&7



pL5l—

0€'6C—

LG 19—

S8°S/L
No‘hh/.
mm.nmw
briL
hm.mm\

[4 118
m._w.NSW
84°S11
Nm.mzw
SLLTT
£6°LET
mm.hmHW
0¥' 62T
SS'LET
LSTLET

ZTShT~
0L SbT

95 T9T~
BT E9T-

SV-06-3Et-4F-13C/10

Et

3ae

——

20 10

70 50 30

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

S8&8



£0B°Cy
L08°Cq
£Z8°C
628°C
€L6°C
986"
166°C
100°€
S00° €
600" €
TED €
6E0"E
+50°€
9s0°€
£90°¢
L90°¢
0L0°E
LLDE
964°€
L08°E
018°€
0z8’€
S0E'w
LTI
L TAN 4
LSY'¥
0¥’y
E8F'F

e Y

ESH'S—

BLT L
€8T/
68T°L1
1STL
092°£A
L9T°LA
PLT LA
1874
¥62L
95€°/
69€-
z8¢'L-
S0b°2-
T
61HL
Sbb'L
LSt

-

i

5V-06-THIQ-Ph-1H/11

SV-06-THIQ-Ph-1H

AV
€8T/~
6817

152
SN.TM
L9TL~
VLTl
1 mm.m%
v6Z'L

95€"L—
695,
7861~
SOb L~
TTbL—
61v'L”
St~
LSt~

7.30 7.25 7.20 7.15 7.10
f1 (ppm)

35

7.40 7.

7.45

7.50

=0T

TFore

=007
=011

=001

0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 : 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
S89

10.5




ST6C—

6’9 —

08'89~
WL
20LL
MN.RW
YL

0£06—

mm‘mmﬁ
¢m.mmﬁk
IR FRAGN
S¢'8eT
pE8CT
bL'8E1
£8°8¢1
¢6'CET
:.mmH\
£6°TFT

SV-06-THIQ-Ph-13C/11
SV-06-THIQ-Ph-13C

O

5a

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S90



SLLT
L6LT
518'7
828'71
8T
266'7
S00°€
9T0'€
620°€1
660°€1
290°€
9L0'E
¥8O'E
£60°€
0TT'E
Z4 83
LET'E
009°€
PIO'E
619°€
€€9'E
(85'b
909'%
029t
9%b9'p
599'%
589'p
69€'S,
(8T

261,
202
012
€T
bET'L
092
5422
582'L
167,
POE'L
TEL~

Z6eL
66£°L
ST¥L

mmm.m\
£64°L

e ——

e

iitm-Proton(-5to15) CDCI3 /opt/topspin nmr 3

spa40718.527.fid
lab spaacr-2-cl

6.9

7.0

71

7.2

SLLL~
€647

7.3

7.4
f1 (ppm)

75

76

77

7.8

7.9

Eert
Z
e

Ezrt

Feso
ez

=860

5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5

5.5

f1 (ppm)

S91

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

11.0




spa40718.528.fid a I_‘u: ~ Er\.l_} co noe g ® o -
lab spaacr-2-cl 5 0 o o o e IS G s & AR&&3 = &
iitm_carbonshort CDCI3 /opt/topspin nmr 3 il L Lot s Ml How S B, B = R e & o
e N A/ | |
Cl
N
o)
5b
1y I | |
I
T X T : T v T > T v T .. T e T ¥ T ” T T T ¥ T ¥ T
190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

S92



Lun P._
mcw.ﬂ
128°¢y
L28°T
0€8°Z1
996°Z1
1£6°Z1
286°C1
S86'C1
1661
S66°71
£10°€7
T20"€A
LEO'E
EP0'E
0S0O°E
SS0°E
8S0°€E
S90°E
LVl E
LSL°E
09L°€
TLL°E

69C'F
08T'¥
[4:Taa
SEF'P
Lvv'y
09%'¥

e SRS A B

£CP'S—

£E0L
80,
¢90%L
[FA YA
1812
L8T°L
15¢%L
89¢%L
vLEL
9LZ'L
86E°L
ovL
19844
9I+'L
Ser'L

SV-06-THIQ-4F-1H/10

EE0°L~
8v0’L—
290 L

72V
18T~
81’

1572
mmﬁw
biel7
oLT'L

86€'L
S_&Vf
b
9T¥'L %
SehL

6.95 6.90

7.00

745 740 735 730 725 720 715 710 7.05
f1 (ppm)

7.50

I

o0t

Fere

=0T
=0T

N 160

612
=Z0'T
=TT
EET'E

0.5

4.5 4.0 35 3.0 2.5 2.0 1.5 1.0

5.0

5.5
f1 (ppm)

00 95 90 85 80 75 70 65 60
S93

10.5




8T'6C—
S8°9F—

€189
?.:/
mm,mh,/
20°LL
Q7L

4L
Ll

02°06—

FS'STT
89°STT
89921
mm,mmﬁ/
LEBCT
6£°8C1
cr'8Cl
Hn.mmﬁ\.
mm‘mm_..\
F9'SET

EG°LET
9S'/ET

19T~
SO'E9T-"

SV-06-THIQ-4F-13C/10

0]

5c

wwmmmmmm

20 10

50 30

180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

190

S94



44 AN e

9ELT—

00T'b
SIT'b
TARY
EET b
EbT'p
SST'p
£81°p
160°G
90T°S
ZIT'S
L21°S
8789
Pb8'91
79891
156°91
126°97
95T°L
AVE
092
697°L~
vl
€87°L
(8TL
162°L
562°L
00€°Z]
605"
£2€°L
L2€°L
6EE°L
EbEL
8bEL

L

SV-06-RO-PH-1H.10.fid

SV-06-RO-PH-1H

aTe—

8789~
¥8°9—
298'9"

1569~
146°9—

9514y
ELT'L
097°Ly
Smjr
PLT L

€82°L7

L8T'LY
162°LY
S6C° Lk

Im whmd

00€°L~¥
60EL~
£ces
LeEL
6EE’L
EvEL
8be’L

< E867
e
™~
~ Iv'"ll..l\.l._ =02
= N
E
(=8
mS
™~
=
<
~N = 00T
@
o
..\Nm B
=] 96°0
Ives Bt
=567
- Fors
ﬂ
r~
E
(=8
-2
&
™~
™~
™
™~
A
M~

110 105 100 95 90 85 80 75 70 65 5%?( s.)s 50 45 40 35 30 25 20 15 10 05 00
ppm

11.5

S95



sgce—

68'19—
ZLP9—

1692
MNNNW
mm‘hh

6PIT—
8F'8TT—

SE'LET
¢n.anW/
¥L8CT
mv.mmﬁ\
PLLET—

6’ IST—

SV-06-R0O-PH-13C.10.fid
SV-06-R0O-PH-13C

I\I/Ie
N
5%

-

60 50 40 30 20 10

70

180 170 160 150 140 130 120 110 100 90
f1 (ppm)

190

S96



—114.78

—64.57
—61.74

32.10

Me

SV-06-RO-PH-DEPT-135.10fiy @ o
SV-06-RO-PH-DEPT-135 ol g o ¥ o
oot —
™ o L}
~ |
1 1
T 4 T ¥ T . T
150 140 130 120

110

T v T ¥ T T T
100 90 80 70
f1 (ppm)

S97



SV-06-RO-Ph1-HMBC.10.1.2rr -0
SV-06-RO-Ph1-HMBC

N -20
OH .

40
50

70
: : /—\Q«{lH -80
H. N 90
R o

H
| 2 ,s"‘“. ¥ |~ ™\ HMB Correlations [0

w G0 o ® L130
& - 9 -140

100
110

® oo e Q 150
' 160
170
-180
190

75 7.0 6.5 6.0 5.5 5.0 4.5 35 3.0 25 2.0 15 1.0 0.5

4.0
f2 (ppm)

S98

f1 (ppm)



