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General consideration: All air-sensitive compounds were handled under an atmosphere of argon or in a
nitrogen-filled glovebox. 'H NMR and >C NMR spectra were recorded on Bruker AV 400 at ambient
temperature with CDClj; as solvent and TMS as internal standard. Chemical shifts (8) were given in ppm,
referenced to the residual proton resonance of TMS (0), to the carbon resonance of the CDCl; (77.23).
Coupling constants (J) were given in Hertz (Hz). IR spectrums were recorded on Perkin-Elmer-983
spectrometer. Optical rotations were measured with PerkinElmer 341 polarimeter. Flash column
chromatography was performed on silica gel (200-300 mesh). All solvents were purified by conventional
methods, distilled before use. Commercially available reagents were used without further purification.

HB(C¢Fs), was prepared according to reported method.’

Representative procedure for the metal-free catalytic asymmetric hydrosilylation of imines (Table 2,
Entry 1): To a schlenk tube was added HB(C¢Fs), (0.0034 g, 0.010 mmol), chiral diene 4g (0.0061 g,
0.005 mmol) and dry toluene (1.0 mL) in glovebox. The resulting mixture was stirred at room
temperature for 10 min followed by the addition of PhMe,SiH (0.0749 g, 0.55 mmol) and stirring for 5
min at room temperature. To the resulting solution, imine 1a (0.1126 g, 0.5 mmol) was added. After the
schlenk was sealed, the reaction mixture was stirred at 0 °C for 8 h and the solvent was removed under
reduced pressure. The crude residue was purified by flash chromatography on silica gel using petroleum
ether/ethyl acetate (50/1) as the eluent to give the desired (R)-3a as a yellow oil (0.1130 g, >99% yield,

67% ee).

Iom

N

<8

(E)-4-methoxy-N-(1-phenylethylidene)aniline (1a)*: "H NMR (400 MHz, CDCl;, ppm): & 7.99-7.97 (m,

2H), 7.46-7.44 (m, 3H), 6.93 (d, J = 8.8 Hz, 2H), 6.72 (d, J = 8.8 Hz, 2H), 3.83 (s, 3H), 2.26 (s, 3H); °C

NMR (100 MHz, CDCls, ppm): 6 165.9, 156.1, 145.0, 139.9, 130.5, 128.5, 127.3, 120.9, 114.4, 55.6, 17.5.
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(E)-4-methoxy-N-(1-(p-tolyl)ethylidene)aniline (1b)*: "H NMR (400 MHz, CDCls, ppm): & 7.87 (d, J =
8.0 Hz, 2H), 7.25 (d, J= 8.0 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 6.76 (d, J = 8.8 Hz, 2H), 3.82 (s, 3H), 2.41
(s, 3H), 2.24 (s, 3H); *C NMR (100 MHz, CDCls, ppm): & 165.7, 156.0, 145.1, 140.7, 137.2, 129.2,

127.3,121.0, 114.4, 55.6, 21.6, 17.4.

N
ﬁ
H,CO

(E)-4-methoxy-N-(1-(4-methoxyphenyl)ethylidene)aniline (1c)’: 'H NMR (400 MHz, CDCls, ppm): &
7.93 (d, J= 8.8 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 8.8 Hz, 2H), 6.74 (d, J = 8.8 Hz, 2H), 3.86
(s, 3H), 3.82 (s, 3H), 2.22 (s, 3H); >C NMR (100 MHz, CDCls, ppm): & 165.0, 161.6, 156.0, 145.3, 132.7,

128.9,121.1,114.4, 113.8, 55.7, 55.6, 17.3.

N
ﬁ
Ph

(E)-N-(1-([1,1'-biphenyl]-4-yl)ethylidene)-4-methoxyaniline (1d)3: 'H NMR (400 MHz, CDCls, ppm):
0 8.06 (d, /= 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.0 Hz, 2H), 7.50-7.46 (m, 2H), 7.39 (dd,
J=12,7.6 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.79 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H), 2.30 (s, 3H); °C
NMR (100 MHz, CDCls, ppm): 6 165.5, 156.2, 145.0, 143.2, 140.6, 138.8, 129.1, 127.9, 127.8, 127.3,

127.2,121.0, 114.5, 55.7, 17.5.
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(E)-N-(1-(4-bromophenyl)ethylidene)-4-methoxyaniline (1e)*: '"H NMR (400 MHz, CDCl3, ppm): 0
7.84 (d, J= 8.8 Hz, 2H), 7.56 (d, J = 8.8 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 6.75 (d, J = 8.8 Hz), 3.82 (s,
3H), 2.23 (s, 3H); °C NMR (100 MHz, CDCls, ppm): & 164.7, 156.3, 144.6, 138.8, 131.7, 128.9, 125.1,

120.9, 114.5, 55.7, 17.3.

N
H3C\©/l\

(E)-4-methoxy-N-(1-(m-tolyl)ethylidene)aniline (1f)*: "H NMR (400 MHz, CDCls, ppm): & 7.83 (s, 1H),
7.73 (d, J= 7.6 Hz, 1H), 7.34 (dd, J = 7.6, 7.6 Hz, 1H), 7.28 (d, J= 7.6 Hz, 1H), 6.92 (d, J = 8.8 Hz, 2H),
6.77 (d, J = 8.8 Hz, 2H), 3.82 (s, 3H), 2.43 (s, 3H), 2.25 (s, 3H); °C NMR (100 MHz, CDCl;, ppm): &

166.2, 156.1, 145.0, 139.9, 138.2, 131.3, 128.4, 127.8, 124.5, 120.9, 114.4, 55.6, 21.7, 17.6.

N;
MeO
e \©)\CH3

(E)-4-methoxy-N-(1-(3-methoxyphenyl)ethylidene)aniline (1g)®: '"H NMR (400 MHz, CDCls, ppm): &
7.57-7.58 (m, 1H), 7.50 (d, J = 7.6 Hz, 1H), 7.35 (dd, J = 8.0, 8.0 Hz, 1H), 7.01 (dd, J = 2.6, 8.0 Hz, 1H),
6.91 (d, J = 8.4 Hz, 2H), 6.76 (d, J = 8.4 Hz, 2H), 3.88 (s, 3H), 3.82 (s, 3H), 2.24 (s, 3H); °C NMR (100
MHz, CDCls, ppm): 8 165.8, 159.9, 156.1, 145.0, 141.4, 129.5, 121.0, 120.0, 116.9, 114.4, 112.0, 55.7,

55.6,17.7.
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(E)-N-(1-(3-Bromophenyl)ethylidene)-4-methoxyaniline (1h)3: 'H NMR (400 MHz, CDCls, ppm): &
8.14 (m, 1H), 7.86 (m, 1H), 7.58 (d, J = 8.8 Hz, 1H), 7.31 (dd, J = 8.0, 8.0 Hz, 1H), 6.92 (d, J = 8.8 Hz,
2H), 6.75 (d, J = 8.8 Hz, 2H), 3.82 (s, 3H), 2.23 (s, 3H); BC NMR (100 MHz, CDCls, ppm): o6 164.4,

156.3, 144.4, 141.9, 133.3, 130.4, 130.0, 125.9, 122.9, 120.9, 114.4, 55.6, 17.4.

N

(E)-N-(1-(3,4-dimethylphenyl)ethylidene)-4-methoxyaniline (1i): light yellow solid, m.p. 70-72 °C; IR
(film): 1628, 1604, 1504 cm™; "H NMR (400 MHz, CDCls, ppm): & 7.81 (s, 1H), 7.67 (d, J = 8.0 Hz, 1H),
7.21 (d,J=28.0 Hz, 1H), 6.92 (d, J = 8.4 Hz, 2H), 6.77 (d, J = 8.4 Hz, 2H), 3.82 (s, 3H), 2.34 (s, 3H), 2.33
(s, 3H), 2.24 (s, 3H); °C NMR (100 MHz, CDCl;, ppm): & 166.0, 156.0, 145.2, 139.4, 137.6, 136.7,
129.7, 128.3, 124.9, 121.0, 114.3, 55.6, 20.0, 19.9, 17.4; HRMS (ESI) calcd. for C;7;H20ON (M+H):

254.1539, Found: 254.1538.

OCH,
ey
MeOD)I\
MeO
(E)-N-(1-(3,4-dimethoxyphenyl)ethylidene)-4-methoxyaniline (1j)2: '"H NMR (400 MHz, CDCls,
ppm): & 7.71 (s, 1H), 7.43 (d, /= 8.4 Hz, 1H), 6.91 (d, J = 8.4 Hz, 2H), 6.90 (d, J = 8.8 Hz, 1H), 6.74 (d,

J= 8.8 Hz, 2H), 3.96 (s, 3H), 3.94 (s, 3H), 3.81 (s, 3H), 2.22 (s, 3H); *C NMR (100 MHz, CDCls, ppm):

5 164.9,156.0,151.3, 149.1, 145.2, 132.9, 121.0, 120.9, 114.4, 110.2, 109.6, 56.2, 55.7, 17.2.
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MeO l

MeO
OMe

(E)-4-methoxy-N-(1-(3,4,5-trimethoxyphenyl)ethylidene)aniline (1k)'*: "H NMR (400 MHz, CDCl;,
ppm): & 7.23 (s, 2H), 6.91 (d, J = 8.8 Hz, 2H), 6.74 (d, J = 8.8 Hz, 2H), 3.93 (s, 6H), 3.90 (s, 3H), 3.81 (s,
3H), 2.23 (s, 3H); °C NMR (100 MHz, CDCls, ppm): & 165.2, 156.1, 153.2, 144.9, 140.4, 135.4, 120.9,

114.4,104.7,61.1, 56.5, 55.6, 17.5.

OCH,
T
o8

(E)-N-(1-(benzo[d][1,3]dioxol-5-yl)ethylidene)-4-methoxyaniline (11)°: '"H NMR (400 MHz, CDCl;,
ppm): 6 7.57 (s, 1H), 7.43 (d, J = 8.8 Hz, 1H), 6.90 (d, J = 8.8 Hz, 2H), 6.85 (d, J = 8.8 Hz, 1H), 6.73 (d,
J = 8.8 Hz, 2H), 6.01 (s, 2H), 3.81 (s, 3H), 2.20 (s, 3H); °C NMR (100 MHz, CDCls, ppm): & 164.7,

156.0, 149.7, 148.2, 145.0, 134.6, 122.2, 121.0, 114.4, 107.9, 107.4, 101.6, 55.7, 17 4.

N

|

(E)-4-methoxy-N-(1-(naphthalen-2-yl)ethylidene)aniline (1m)'’: "H NMR (400 MHz, CDCls, ppm): &
8.34 (s, 1H), 8.23 (dd, J = 1.6, 8.6 Hz, 1H), 7.94-7.86 (m, 3H), 7.56-7.51 (m, 2H), 6.94 (d, J = 8.8 Hz,
2H), 6.81 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H), 2.38 (s, 3H); °C NMR (100 MHz, CDCl;, ppm): 5 165.7,

156.2, 145.1, 137.3, 134.6, 133.2, 129.1, 128.2, 127.9, 127.3, 126.5, 124.4, 121.0, 114.5, 55.7, 17.5.
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(E)-4-methoxy-N-(1-(6-methoxynaphthalen-2-yl)ethylidene)aniline (1n): yellow solid, m.p. 210-213
°C; IR (film): 1616, 1601, 1504 cm™; "H NMR (400 MHz, CDCls, ppm): & 8.27 (s, 1H), 8.19 (d, J = 8.4
Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.78 (d, J = 8.4 Hz, 1H), 7.20-7.17 (m, 2H), 6.93 (d, J = 8.8 Hz, 2H),
6.80 (d, J = 8.8 Hz, 2H), 3.95 (s, 3H), 3.83 (s, 3H), 2.35 (s, 3H); °C NMR (100 MHz, CDCls, ppm): &
165.7, 158.9, 156.1, 145.2, 136.0, 135.3, 130.6, 128.5, 127.6, 127.0, 125.0, 121.1, 119.4, 114.4, 105.9,

55.7, 55.6, 17.4; HRMS (ESI) calcd. for Co0H200,N (M+H): 306.1489, Found: 306.1486.

N
|
E/Z = 89/11

(E)-4-methoxy-N-(1-phenylpropylidene)aniline (10)’: '"H NMR (400 MHz, CDCls, ppm): & 7.94-7.89
(m, 2H), 7.47-7.43 (m, 3H), 6.91 (d, J = 8.8 Hz, 2H), 6.75 (d, J = 8.8 Hz, 2H), 3.82 (s, 3H), 2.69 (q, J =
7.6 Hz, 2H), 1.09 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCls, ppm): & 171.5, 156.0, 145.1, 138.5,

130.4, 128.6, 127.7, 120.4, 114.5, 55.7, 23.4, 13.0.

N
HaC |
E/Z =91/9

(E)-4-methoxy-N-(1-(m-tolyl)propylidene)aniline (1p): yellow solid, m.p. 62-64 °C; IR (film): 1628,
1604, 1503 cm™; "TH NMR (400 MHz, CDCls, ppm): 8 7.77 (s, 1H), 7.66 (d, J= 7.6 Hz, 1H), 7.33 (dd, J =
7.6,7.6 Hz, 1H), 7.27 (d, /= 8.0 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 6.75 (d, J = 8.8 Hz, 2H), 3.81 (s, 3H),

2.68 (q, J = 7.6 Hz, 2H), 2.42 (s, 3H), 1.08 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCls, ppm): &

S7



171.8, 155.9, 145.1, 138.5, 138.4, 131.2, 128.5, 128.3, 124.8, 120.5, 114.4, 55.6, 23.5, 21.7, 13.1; HRMS

(ESJ) calcd. for Ci7H20ON (M+H): 254.1539, Found: 254.1537.

/©/OCH3
N
|

E/Z = 90/10

(E)-N-(1-cyclohexylethylidene)-4-methoxyaniline (1q)*: yellow oil; 'H NMR (400 MHz, C¢Ds, ppm): &
6.81 (d, J = 8.8 Hz, 2H), 6.66 (d, J = 8.8 Hz, 2H), 3.36 (s, 3H), 2.15-2.08 (m, 1H), 1.88 (d, J = 12.0 Hz,
2H), 1.76-1.69 (m, 2H), 1.62-1.59 (m, 1H), 1.54 (s, 3H), 1.49-1.41 (m, 2H), 1.27-1.10 (m, 3H); °C NMR

(100 MHz, C¢Ds, ppm): 6 174.1, 156.2, 146.0, 120.8, 114.6, 55.0, 49.3, 30.6, 26.6, 25.7, 17.8.

N
ﬁ*
(E)-N-(3,3-dimethylbutan-2-ylidene)-4-methoxyaniline (1r)'': 'H NMR (400 MHz, CDCls, ppm): &

6.83 (d, J = 8.8 Hz, 2H), 6.57 (d, J = 8.8 Hz, 2H), 3.77 (s, 3H), 1.74 (s, 3H), 1.21 (s, 9H); '*C NMR (100

MHz, CDCls, ppm): 6 178.1, 155.6, 145.6, 120.3, 114.3, 55.6, 40.4, 28.0, 15.3.

HN

(R)-4-methoxy-N-(1-phenylethyl)aniline (3a)’: yellow oil, [a]p® = +6.0 (¢ 1.01, CHCls) (67% ee) [lit.:
[a]p”’ =+8.5 (¢ 0.87, CHCls) (98% ee for R isomer)]; '"H NMR (400 MHz, CDCls, ppm): & 7.36-728 (m,
4H), 7.23-7.19 (m, 1H), 7.68 (d, J = 8.8 Hz, 2H), 6.46 (d, J = 8.8 Hz, 2H), 4.40 (q, J = 6.8 Hz, 1H), 3.68

(s, 3H), 1.48 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCls, ppm): § 152.1, 145.7, 1418, 128.8, 127.0,

126.1, 115.0, 114.8, 55.9, 54.4, 25.3.
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(R)-4-methoxy-N-(1-(p-tolyl)ethyl)aniline (3b)*: yellow oil, [a]p> = +11.5 (¢ 1.12, CHCL) (61% ce)
[lit.: [o]p>=+7.7 (¢1.05, CHCls) (98% ee for R isomer)]; '"H NMR (400 MHz, CDCls, ppm): & 7.29 (d, J =
8.0 Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 6.73 (d, J = 8.8 Hz, 2H), 6.53 (d, J = 8.8 Hz, 2H), 4.43 (q, J= 6.4
Hz, 1H), 3.90 (brs, 1H), 3.72 (s, 3H), 2.36 (s, 3H), 1.52 (d, J = 6.4 Hz, 3H); >C NMR (100 MHz, CDCl;,

ppm): & 152.1, 142.5, 141.6, 136.5, 129.5, 126.0, 114.9, 114.8, 55.9, 54.2,25.2, 21.2.

H
H3CO/©/\

(R)-4-methoxy-N-(1-(4-methoxyphenyl)ethyl)aniline (3¢)*: yellow oil, [a]p® = +10.1 (c 1.00, CHCls)

o Z

(65% ee) [lit.: [o]p”"=+24.2 (¢ 1.05, CHCls) (98% ee for R isomer)]; '"H NMR (400 MHz, CDCls, ppm): &
7.28 (d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H), 6.70 (d, J = 8.8 Hz, 2H), 6.48 (d, J = 8.8 Hz, 2H), 4.38
(q, J = 6.4 Hz, 1H), 3.79 (s, 3H), 3.70 (s, 3H), 1.48 (d, J = 6.4 Hz, 3H); *C NMR (100 MHz, CDCl;,

ppm): 6 158.7, 1521, 141.9, 137.7, 127.1, 115.0, 114.8, 114.2, 56.0, 55.4, 53.8, 25.3.

HN

(R)-N-(1-([1,1'-biphenyl]-4-yl)ethyl)-4-methoxyaniline (3d)’: white solid, [a]p> = +41.0 (¢ 0.96,
CHCLs) (61% ee) [lit.: [a]p> =+41.9 (¢ 2.30, CHCls) (74% ee for R isomer)]; 'H NMR (400 MHz, CDCl;,
ppm): & 7.62-7.58 (m, 4H), 7.46 (m, 4H), 7.36 (dd, J= 7.2, 7.2 Hz, 1H), 6.75 (d, J = 8.8 Hz, 2H), 6.55 (d,

J = 8.8 Hz, 2H), 4.50 (q, J = 6.8 Hz, 1H), 3.73 (s, 3H), 1.57 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz,
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CDCl;, ppm): & 152.1, 144.8, 141.7, 141.1, 139.9, 128.9, 127.6, 127.3, 127.2, 126.5, 115.0, 114.8, 55.9,

54.2,253.

(R)-N-(1-(4-bromophenyl)ethyl)-4-methoxyaniline (3¢)*®: yellow oil, [a]p> = +13.5 (¢ 1.10, CHCl;)
(59% ee) [lit.: [a]p> =+28.4 (¢ 2.00, CHCl3) (94% ee)]; "H NMR (400 MHz, CDCls, ppm): & 7.42 (d, J =
8.8 Hz, 2H), 7.23 (d, J = 8.8 Hz, 2H), 6.68 (d, J = 8.8 Hz, 2H), 6.43 (d, J = 8.8 Hz, 2H), 4.35 (q, J = 6.8
Hz, 1H), 3.69 (s, 3H), 1.46 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl;, ppm): & 152.3, 144.8, 141.4,

131.9,127.9, 120.6, 115.0, 114.8, 55.9, 54.0, 25.3.

HN

H3C\©/7\

(R)-4-methoxy-N-(1-(m-tolyl)ethylaniline (3f)*®: yellow oil, [a]p> = +2.5 (¢ 0.98, CHCls) (68% ce)
[lit.: [o]p> =+8.1 (¢ 2.00, CHCL3) (89% ee)]; '"H NMR (400 MHz, CDCls, ppm): & 7.33-7.26 (m, 3H), 7.14
(d, J=7.2 Hz, 1H), 6.81 (d, J = 8.8 Hz, 2H), 6.58 (d, J = 8.8 Hz, 2H), 4.47 (q, J = 6.8 Hz, 1H), 3.87 (brs,

1H), 3.78 (s, 3H), 2.44 (s, 3H), 1.58 (d, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCls, ppm): & 151.9,

145.7, 141.8, 138.2, 128.6, 127.7, 126.7, 123.0, 114.8, 114.6, 55.8, 54.4, 25.2, 21.7.

HN

MeO .
e \©/\CH3

(R)-4-methoxy-N-(1-(3-methoxyphenyl)ethyl)aniline (3g)6’7: yellow oil, [a]p? = +5.5 (c 1.05, CHCl»)

(72% ee) [lit.: [a]p> =-6.6 (c 0.45, CHCls) (96% ee)]; '"H NMR (400 MHz, CDCls, ppm): & 7.27 (m, 1H),
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7.01-6.98 (m, 2H), 6.80 (d, J = 8.0 Hz, 1H), 6.73 (d, J = 8.4 Hz, 2H), 6.52 (d, J = 8.4 Hz, 2H), 4.42 (q, J
= 6.4 Hz, 1H), 3.90 (brs, 1H), 3.81 (s, 3H), 3.72 (s, 3H), 1.52 (d, J = 6.4 Hz, 3H); °C NMR (100 MHz,

CDCls, ppm): 6 160.0, 152.0, 147.6, 141.7, 129.8, 118.4, 1149, 114.7, 112.1, 111.8, 55.8, 55.3, 54.4, 25.2.

HN

(R)-N-(1-(3-bromophenyl)ethyl)-4-methoxyaniline (3h)*: yellow oil, [a]p”’ = +11.7 (¢ 1.08, CH;0H)
(68% ee) [lit.: [a]p™ = +15.4 (¢ 2.00, CH;0H) (72% ee)]; '"H NMR (400 MHz, CDCls, ppm): & 7.55 (s,
1H), 7.38 (d, /= 8.0 Hz, 1H), 7.32 (d, /= 7.6 Hz, 1H), 7.19 (dd, J= 7.6, 8.0 Hz, 1H), 6.73 (d, /= 8.8 Hz,
2H), 6.47 (d, J = 8.8 Hz, 2H), 4.38 (q, J = 6.8 Hz, 1H), 3.72 (s, 3H), 1.49 (d, J = 6.8 Hz, 3H); °C NMR

(100 MHz, CDCls, ppm): 6 152.2, 148.4, 141.4, 130.5, 130.2, 129.2, 124.7, 123.0, 115.0, 114.7, 55.9,

54.1,254.

N-(1-(3,4-dimethylphenyl)ethyl)-4-methoxyaniline (3i): yellow oil, [o]p> =+14.7 (¢ 1.07, CHCLs) (71%
ee); IR (film): 3402, 1605, 1511, 1452 cm™; "H NMR (400 MHz, CDCls, ppm): & 7.13 (s, 1H), 7.09 (s,
2H), 6.70 (d, J = 8.8 Hz, 2H), 6.50 (d, J = 8.8 Hz, 2H), 4.36 (q, J = 6.8 Hz, 1H), 3.70 (s, 3H), 2.25 (s, 3H),
2.23 (s, 3H), 1.48 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCls, ppm): & 152.1, 143.1, 141.9, 1369,
135.2, 130.0, 127.4, 123.4, 115.0, 114.8, 56.0, 54.3, 25.3, 20.1, 19.6; HRMS (ESI) calcd. for C;7H,,0ON

(M+H): 256.1696, Found: 256.1695.

HN

MeO]@/T\
MeO
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(R)-N-(1-(3,4-dimethoxyphenyl)ethyl)-4-methoxyaniline (3j)**: white solid, [a]p” = +8.3 (¢ 0.98,
CHCLs) (78% ee) [lit.: [a]p'’ =-16.0 (¢ 0.72, CHCl;) (98% ee)]; 'H NMR (400 MHz, CDCls, ppm): & 6.92-
6.90 (m, 2H), 6.82 (d, J = 8.4 Hz, 1H), 6.70 (d, J= 8.8 Hz, 2H), 6.49 (d, J = 8.8 Hz, 2H), 4.35 (q, J = 6.4
Hz, 1H), 3.86 (s, 3H), 3.85 (s, 3H), 3.75 (brs, 1H), 3.70 (s, 3H), 1.49 (d, J = 6.4 Hz, 3H); *C NMR (100
MHz, CDCls, ppm): & 152.1, 149.3, 148.0, 141.9, 138.4, 117.9, 114.9, 114.8, 111.4, 109.3, 56.1, 56.0,

55.9,54.3,25.3.

HN

MeO

MeO
OMe

4-methoxy-/N-(1-(3,4,5-trimethoxyphenyl)ethyl)aniline (3k): white solid, [a]p® = +8.1 (c 1.00, CHCl5)
(82% ee); IR (film): 3407, 1590, 1514,1463 cm™; "H NMR (400 MHz, CDCls, ppm): 6 6.71 (d, J = 8.8 Hz,
2H), 6.60 (s, 2H), 6.50 (d, J = 8.8 Hz, 2H), 4.31 (q, J = 6.8 Hz, 1H), 3.89 (brs, 1H), 3.84 (s, 3H), 3.83 (s,
3H), 3.71 (s, 3H), 1.49 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl;, ppm): & 153.6, 152.2, 141.9,
141.7,136.7, 114.9, 114.8, 102.8, 61.0, 56.3, 55.9, 55.0, 25.4; HRMS (ESI) calcd. for CsH404N (M+H):

318.1700, Found: 318.1697.

"
HN

00

0]
N-(1-(benzo[d][1,3]dioxol-5-yl)ethyl)-4-methoxyaniline (31)°: yellow oil, [o]p> =+11.9 (¢ 0.91, CHCl5)
(59% ee) [lit.: [o]p’"=+12.7 (¢ 1.10, CHCls) (48% ee)]; 'H NMR (400 MHz, CDCls, ppm): & 6.95 (s, 1H),
6.90 (d, J= 8.0 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 6.72 (d, J = 8.8 Hz, 2H), 6.49 (d, J = 8.8 Hz, 2H), 5.92
(dd, J=1.2, 5.2 Hz, 2H), 4.34 (q, J = 6.4 Hz, 1H), 3.71 (s, 3H), 1.46 (d, J = 6.4 Hz, 3H); *C NMR (100

MHz, CDCls, ppm): 6 152.1, 148.1, 146.5, 141.7, 139.9, 119.1, 114.9, 114.7, 108.5, 106.5, 101.1, 55.9,

54.2,255.
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(R)-4-methoxy-N-(1-(naphthalen-2-yl)ethyl)aniline (3m)": yellow oil, [a]p? = +9.0 (c 1.08, EtOAc)
(71% ee) [lit.: [a]p> =+14.3 (¢ 0.60, EtOAc) (88% ee)]; 'H NMR (400 MHz, CDCls, ppm): & 7.82-7.79
(m, 3H), 7.51 (d, J = 8.8 Hz, 1H), 7.46-7.43 (m, 2H), 6.68 (d, J = 8.8 Hz, 2H), 6.51 (d, J = 8.8 Hz, 2H),
4.57 (q, J = 6.4 Hz, 1H), 3.87 (brs, 1H), 3.68 (s, 3H), 1.58 (d, J = 6.4 Hz, 3H); °C NMR (100 MHz,
CDCls, ppm): & 152.2, 143.3, 141.8, 133.8, 133.0, 128.6, 128.0, 127.9, 126.2, 125.7, 124.7, 124.5, 115.0,

114.9, 56.0, 54.7, 25.3.

HN
H,CO~ ‘g ‘

4-methoxy-/NV-(1-(6-methoxynaphthalen-2-yl)ethyl)aniline (3n): white solid, [a]p? = +29.9 (c 0.51,
CHCLs) (74% ee); IR (film): 3403, 1607, 1514 cm™; "H NMR (400 MHz, CDCls, ppm): & 7.74-7.68 (m,
3H), 7,47 (d, J= 8.4 Hz, 1H), 7.14-7.12 (m, 2H), 6.68 (d, J = 8.8 Hz, 2H), 6.52 (d, J = 8.8 Hz, 2H), 4.54
(q, J = 6.8 Hz, 1H), 3.91 (s, 3H), 3.86 (brs, 1H), 3.68 (s, 3H), 1.56 (d, J = 6.8 Hz, 3H); °C NMR (100
MHz, CDCl;, ppm): 6 157.6, 152.1, 141.9, 140.9, 134.0, 129.5, 129.2, 127.5, 125.2, 124.4, 119.0, 115.0,
114.9, 105.9, 55.9, 55.5, 54.6, 25.3; HRMS (ESI) calcd. for Cy0H»0,N (M+H): 308.1645, Found:

308.1644.

HN

(R)-4-methoxy-N-(1-phenylpropylaniline (30)>°: yellow oil, [o]p> = +1.3 (¢ 0.96, EtOAc) (50% ce)

[lit.: [a]p™ =+11.9 (¢ 0.74, EtOAc) (92% ee)]; '"H NMR (400 MHz, CDCls, ppm): & 7.32-7.28 (m, 4H),
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7.21-7.15 (m, 1H), 6.67 (d, J = 8.8 Hz, 2H), 6.45 (d, J = 8.8 Hz, 2H), 4.13 (t, J = 6.4 Hz, 1H), 3.81 (brs,
1H), 3.64 (s, 3H), 1.86-1.70 (m, 2H), 0.92 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCls, ppm): & 151.9,

144.3, 142.0, 128.6, 127.0, 126.7, 114.9, 114.6, 60.7, 55.8, 31.8, 11.0.

HN
HSC\©)\/

4-methoxy-N-(1-(m-tolyl)propyl)aniline (3p): yellow oil, [o]p> = +16.6 (¢ 0.91, CHCI3) (55% ee); IR
(film): 3405, 1607, 1512, 1463 cm™"; "H NMR (400 MHz, CDCls, ppm): & 7.19 (dd, J = 5.6, 14.4 Hz,1H),
7.13 (s, 1H), 7.11 (d, J = 9.6 Hz, 2H), 7.02 (d, J = 7.2 Hz, 1H), 6.68 (d, J = 8.8 Hz, 2H), 6.47 (d, J = 8.8
Hz, 2H), 4.09 (t, J = 6.6 Hz, 1H), 3.79 (s, 1H), 2.32 (s, 3H), 1.86-1.70 (m, 2H), 0.93 (t, J = 7.6 Hz, 3H);
C NMR (100 MHz, CDCls, ppm): & 151.9, 144.4, 142.1, 138.2, 128.5, 127.8, 127.4, 123.8, 114.9, 114.6,

60.8, 55.9,31.9, 21.7, 11.1; HRMS (ESI) calcd. for Ci7H2,ON (M+H): 256.1696, Found: 256.1694.

HN

(R)-N-(1-cyclohexylethyl)-4-methoxyaniline (3q)*: yellow oil, [a]p® = -4.4 (¢ 0.98, CHCl3) (44% ce)
[lit.: [o]p=-19.7 (¢ 0.20, CHCls) (98% ee for R isomer)]; '"H NMR (400 MHz, CDCls, ppm): & 6.79 (d, J =
7.2 Hz, 2H), 6.57 (d, J = 7.2 Hz, 2H), 3.76 (s, 3H), 3.27-3.22 (m, 1H), 3.24 (brs, 1H), 1.85-1.68 (m, 5H),

1.49-1.42 (m, 1H), 1.28-1.18 (m, 3H), 1.14-1.07 (m, 2H), 1.13 (d, J = 6.4 Hz, 3H); *C NMR (100 MHz,

CDClL, ppm): 6 151.8, 142.4, 115.1, 114.7, 56.0, 54.3, 43.0, 30.0, 28.4, 26.8, 26.7, 26.5, 17.5.

hj\j\
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N-(3,3-dimethylbutan-2-yl)-4-methoxyaniline (3r)"": yellow oil, [o]p> =-25.7 (¢ 1.12, CHCl3) (60% ec)
[lit.: [a]p=-18.6 (¢ 1.0, CHCLs) (39% ee)]; 'H NMR (400 MHz, CDCls, ppm): & 6.79 (d, J = 8.4 Hz, 2H),
6.59 (d, J = 8.4 Hz, 2H), 3.76 (s, 3H), 3.13 (q, J = 6.4 Hz, 1H), 3.09 (brs, 1H), 1.88 (d, J = 6.4 Hz, 3H),

0.98 (s, 9H); >C NMR (100 MHz, CDCls, ppm): 8 151.8, 143.1, 115.1, 114.7, 58.8, 56.0, 34.9, 26.7, 16.0.
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Table 2, Entry 1

(™

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

o Z

Racemic Chiral
mAU—; %% mAU §
140 3 IR 400 J
1203 ]
100 - 300
80 ]
40 100 S
204 ] A
04— - 04—~ YL
0 10 20 30 40 mi 0 10 20 30 40 mi
Signal 1: VWDl A, Wavelength=254 nm Signal 1: VWDl A, Wavelength=254 nm
|Peak| RT |Area % | Area | |Peak| RT |Area % | Area |
| # | [min] |———|——] | # | [min] |—— | ——— I
|———]————] | | |——]—————— | | I
| 1| 24.510] 49.939|4.883e3| | 1] 24.566]| 83.258|1.536e4|
| 2] 26.832| 50.061|4.895e3| | 2] 27.010] 16.742|3.088e3|

Table 2, Entry 2

H
H3C/©/\

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

o Z

Racemic Chiral
E oKy E Q
175 aN 250 &
150 300 -
125 250 -
100 200 5
753 150 - ;
50 100 -
< | 2l
00—~ L 04—~ L
IIIIIIIIIIlVIIII.l -||lllll|||l||l|||l||ll|l|l|ll|ll
0 10 20 30 min 0 10 20 30 40 50 min|
Signal 1: VWDl A, Wavelength=254 nm Signal 1: VWDl A, Wavelength=254 nm
|Peak| RT |Area % | Area | |Peak| RT |Area % | Area |
| # | [min] |——— | —— | | # | [min] |———|——]
|—|————— | | | |—]————— | | |
| 1]  20.252] 50.083]|5.536e3] [ 1]  20.250| 80.281|1.125e4|
| 2] 22.335] 49.917|5.518e3]| | 2 22.467| 19.719]2. 764e3|
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Table 2, Entry 3

H
F{3(:()//[::::]///\\\

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

o Z

Racemic Chiral
mAU ] j2sy mAU ] 3
E ol ] 8
] SE ] A
250—: 80—_
150 4 i
] 40 - ko
100 ] ¥
0_5 ‘A_,\ Ly . OL_AM_A NAVAW
0I i '1I0' i .2|0l B 'SIOI i l4|0' ' Imlir\ 0 1|0 2IO 3|0 4|0 mir|
Signal 1: VWD1 A, Wavelength=254 nm Signal 1 : VWD1 A, Wavelength=254 nm
| Peak | RT |Area % | Area | | Peak | RT |Area % | Area |
| # | [min) |——]——] | # | nin] || ——|
B o e e I B
| 1| 33.689| 49.891]1.582e4]| | 1| 35.035| 82.660|4.940e3|
| 2] 36.682] 50.109]1.589e4]| | 2] 38.366| 17.340]|1.036e3|

Table 2, Entry 4

HN

AT

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

Racemic Chiral
mAU ] :B mAU 1 8
] N ] ~
20 b B 600 )
15 500 4
104 400
] 300
5 E 8
] 200
0 1
1 100—:
5 E AN
S LN R AL S RERES RS s ——
0 10 20 30 40 50 mir 0 20 40 60 mir|
Signal 1: VWDl A, Wavelength=254 nm Signal 1: VWD1 A, Wavelength=254 nm
| Peak | RT |Area % | Area | |Peak | RT |Area % | Area |
| # | [nin) || ——| 1% | [min) |— | --memev
|| —— | | e — | |
| 1] 47.271| 50.222]|1.966e3| | 1] 46.768| 80.515|5.279e4 |
| 2] 51.697| 49.778]1.948e3| | 2] 51.936| 19.485]|1.278e4|
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Table 2, Entry 5

H
Br/©/\

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 1.0
mL/min; Detection: UV 254 nm

ooz

Racemic Chiral
mAU 3 § § rnAU-g §
E ©| 350 ©
15 3 A E -
E 300
1254 E
10 250}
7.5 200 <
3 150 :
254 100 -
0 JUL 0 |
25 T [V - S
B I T S e L e o B R AR RS AR
0 é 1|0 1|5 2|0 2|5 miry 0 5 10 15 20 25 min
Signal 1: VWDl A, Wavelength=254 nm Signal 1: VWDL A, Wavelength=254 nm
| Peak | RT |Area % | Area | | Peak | RT |Area % | Area |
| # | [min] ||| | # | nin] || ——
B e B | e N
| 1] 16.233| 49.921|485. 478 | 1] 16.027| 79.598]1. 026e4 |
| 2] 18.355| 50.079]487.009| | 2 18.414| 20.402|2.631e3|

Table 2, Entry 6

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (99/1); Flow rate: 0.5
mL/min; Detection: UV 254 nm

Racemic Chiral
mAU ] oL S mAU -
] ~| = 1 (=}
14003 8 & 350 &
1200 300‘5
1000 250—
800 200 3
600 150 3 Q
3 4 ©0
400 100 S
200 50 J A
0 gl 0F——— S
———— ———
0 10 20 30 min| 0 10 20 30 min|
Signal 1: VWD1 A, Wavelength=254 nm Signal 1: VWDL A, Wavelength=254 nm
| Peak | RT |Area % | Area | | Peak | RT |Area % | Area |
| % | Dnin] |———|——| | # | [nin) |||
e — | | e — | |
| 1] 22.734| 49.613|5.998e4| | 1] 23.017| 83.958]1. 161e4|
| 2| 26.102| 50. 387|6. 092e4| | 2 26.623| 16.042]2.219e3|
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Table 2, Entry 7

HN

MeO
e \©/\CH3

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

Racemic Chiral
mAU ] o 9 mAU b4
o~ ~N - -
i of o 120 ©
80__ ™ g ] o™
] 100
60-] 80-
40 60 -
1 40 4 5
20 ] Q
1 20
A 8 I I
0 10 20 30 40 min 0 10 20 30 40 min
Signal 1: VWDl A, Wavelength=254 nm Signal 1 : VWD1 A, Wavelength=254 nm
| Peak | RT |Area % | Area | |Peak | RT |Area % | Area |
[ # | [win] |——— |——- | | # | [min] |——— |——- |
e o e ]
| 1| 36.213| 50.241]4. 762e3]| | 1]  36.165| 85.902|6.524e3|
| 2] 42.243] 49.759|4. 716e3]| | 2]  42.470] 14.098|1.071e3|

Table 2, Entry 8

HN

ROR

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

Racemic Chiral
mAU ] § % mAU f §
300 wl o ] ©
] @] = 400 )
250 4 b
200 3003
150 200 ~
3 ] 8
100 E ] )
] 100 -+
50 ] A
0 E LM . r 0.‘_# AA —
LI I LI I LI I LB I L ] T T L | TTr o rr | TTIr T | L I L ] T
0 10 20 30 40 min 0 10 20 30 40 min|

Signal 1: VWD1 A, Wavelength=254 nm

Signal 1: VWDl A, Wavelength=254 nm |l’eak| RT |Area % I Area |

|Peak | RT |Area % | Area |

| ¢ | [min] |————|——| l'# | [min] | | |
o | | | e | | |
| 1]  35.897| 50.109]1. 674e4| | 1] 36.027| 83.740|2.515e4]|
| 2]  42.397| 49.891]|1.666e4| | 2] 43.087| 16.260]|4. 883e3|
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Table 2, Entry 9

HN

HaC

H,;C
HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 230 nm

Racemic Chiral
mAU E § mAU_; §
500 2l § 300 - o
o] 250
] 200 -
300—E 150
200 100 - 9
] E <
100 { k 50_ N
0 b Yo oL
0O 10 20 30 min 0 10 20 30 mi
Signal 1: VWDl A, Wavelength=230 nm Signal 1: VWDl A, Wavelength=230 nm
| Peak | RT |Area % | Area | | Peak | RT [Area % | Area |
l'# | [win] |———|——| | ¢ | [min] |———|——]
|—|———— I | | |—[———| | |
| 1] 19.772| 49.562|1.496e4| | 1] 19.260| 85.431|9.647e3|
| 2] 22.891| 50.438]1.523e4| | 2] 22.435| 14.569]1. 645e3|

Table 2, Entry 10

HN

MeO]@/\

MeO

HPLC Conditions: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (90/10); Flow rate:
0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU_E g mAU_: ’5
140 o) @ ] o
P ~N wn 1 ™)
120 3 P 40+
] @ ]
100 30
80 ]
60 - 20 2
] 1 3]
40 5 10 N
203 L ]
F 0]
0 ~ AL\ - ]
UL R R LB L AL L AL L R
0 10 20 30 40min 0 10 20 30 40miry
Signal 1: VWDl A, Wavelength=254 nm Signal 1: VWDl A, Wavelength=254 nm
| Peak | RT |Area % | Area | | Peak | RT |Area % | Area |
| # | [nin] ||| | # | [nin] |||
| B o
| 1| 28.182| 49.749]|7.963e3]| | 1| 27.568| 11.201]490.937]|
| 2] 33.759] 50.251]8.043e3]| | 2] 32.647| 88.799]3.892e3|
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Table 2, Entry 11

HN

MeO

MeO

OMe
HPLC Conditions: Column: Chiralpak IC-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (85/15); Flow rate: 0.8
mL/min; Detection: UV 254 nm

Racemic Chiral
mAU_; §E mAu—E §
70 3 & 50 &
60 404
50 3
E 30
40 ]
E 20
307 3 8
204 N " 10 @
3 1 l )
10—E 0_: L
04 = ] Y —
o R O e
0 10 20 30 40 50 min| 0 10 20 30 40 50 miny
Signal 1: VWD1 A, Wavelength=254 nm Signal 1: VWDL A, Wavelength=254 nm
| Peak | RT |Area % | Area | |Peak | RT |Area % | Area |
| # | [nin] ||| [# | [nin) |||
| =en o R s
| 1| 31.830| 48.707|3.611e3]| | 1| 31.368] 8.849]298.400]|
| 2] 34.517| 51.293]3.802e3| [ 2] 33.903| 91.151]|3.074e3|

Table 2, Entry 12

OCH,
Y
(@)
o8

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (95/5); Flow rate:
0.5mL/min; Detection: UV 254 nm

Racemic Chiral
mAU_3 g é mAU_; g
50 - al 8 500% &
40- 400"2
30— 300— v
3 ] >
20 4 200 5 el
10 100 )\
0- 0] - AN
——————————————— ——
0 1|0 2I0 3|0 miry 0 10 20 30 min|
Signal 1: VWDL A, Wavelength=254 nm Signal 1 : VWDI A, Wavelength=254 nm
| Peak | RT |Area % | Area | | Peak | RT |Area % | Area |
% | [nin) ||| [ % | [nin] |||
B I B e ]
| 1| 29.122| 50.404|2.370e3| | 1| 29.057| 79.635|2.570e4]|
| 2]  33.301] 49.596]|2.331e3]| | 2] 33.315| 20.365|6.572e3|
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Table 2, Entry 13

HIN

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5

mL/min; Detection: UV 254 nm

Racemic
mAU_. §
[}
] R P
80 2
] o
4 -
60 -]
40
20
0 - e
-IIII|lllllllll]llll'lllllllll]lI
0 10 20 30 40 50  min

Signal 1: VWDL A, Wavelength=254 nm
|Peak| RT |Area % | Area |
| # | [min] |———]——]
e
| 1] 38.696] 50.531|5.916e3|

| 2] 45.763| 49.469|5.791e3|

HN
H,CO g ‘

Table 2, Entry 14

HPLC Conditions: Column: Chiralpak IC-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (85/15); Flow rate: 0.8

mL/min; Detection: UV 254 nm

Racemic
mAU—; 'g'é
160 ot
3 OIN
140—;
120—;
100—
803
60 3
40
“
0 A '
) L L L I AL LA
0 5 10 15 20 mir
Signal 1: VWD1 A, Wavelength=254 nm
| Peak | RT |Area % | Area |
l# | [min] |-—— |—— |
B I
| 1] 20.715| 49.470(4. 197e3|
| 2| 21.663| 50.530(4. 287e3|

S22

Chiral
mAU ,‘2
E B
70- g
0]
50
40 4
30 3
] @«
20 g
103 k §
04—k [ A,
R i RS ma et
0 10 20 30 40 50 min|
Signal 1: VWDL A, Wavelength=254 nm
|Peak | RT |Area % | Area |
[# | [nin) |||
e e E N
[ 1] 38.870| 85.505|4.304e3|
| 2] 46.638| 14.495|729.551|

Chiral
mAU_: E
175 §
150
125 4
100
75 S
E <
50 g
il
04 M .
T
0 5 10 15 20 min
Signal 1: VWD1 A, Wavelength=254 nm
| Peak | RT |Area % | Area |
| # | [min] |——— |——- [

e —— o

1| 20.821| 13.237(831.573|

2

21.744| 86.763|5.451e3|




Table 2, Entry 15

e

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

-z

Racemic Chiral
mAU o mAU 1 %
1 oY E 2
1600 4 = : ©
1400 - 250
1200 200—5
1000 - ] ’
800 1905 3
600— 100 g
400 3 3
] 50
200_: 1
0 : - 0 : aEn
e L T B
0 10 20 30 40  min 0 10 20 30 40  min
Signal 1: VWDl A, Wavelength=254 nm Signal 1: VWDL A, Wavelength=254 nm
| Peak | RT |Area % | Area | | Peak | RT |Area % | Area |
| # | [nin] |-—|——| [ # | [nin] =]
e o e e I B
| 1] 18.280| 49.707|4. 702e4]| | 1] 18.549| 74.783|7. 224e3|
| 2] 20.187| 50.293|4. 757e4]| | 2 20.612| 25.217]2. 436e3|

Table 2, Entry 16

HN

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

H,C

Racemic Chiral
"0 R ™ 8
] o= 700 3 =
150 ] 600
] 500 -
100 400 =
] 300 &
507 200 4 "
i j\
e — 0 A U
P A e
Signal 1: VWDl A, Wavelength=254 nm Signal 1: VWDLl A, Wavelength=254 nm
| Peak | RT |Area % | Area | | Peak | RT |Area % | Area |
| # | [min] ||| | # | [nin) |———]——
|—(—— | | | || ——— ! | |
| 1] 15.693| 50.352|4.497e3| | 1] 15.397| 77.635|1.636e4|
| 2] 17.794]| 49.648|4. 434e3| | 2 17.530| 22.365]4. 713e3|
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Table 2, Entry 17

(T

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

o Z

Racemic Chiral
mAUE gﬁ mAU_i %
1000 = 3503 b
800- 300
600 ;2— g
4 E o~
400 150 -
] 100
0 + 0-
L e N L USRS LA I R IR
0 10 20 30 miry 0 2.5 5 7.5 10 13 min
Signal 1: VWDl A, Wavelength=254 nm Signal 1: VWDl A, Wavelength=254 nm
| Peak | RT |Area % | Area | |Peak | RT |Area % | Area |
| # | [nin] ||| [# | (nin) ||
B I | o e |
| 1]  11.568| 49.813|1.617e4| [ 1] 11.550] 72.104]|5.689e3|
| 2] 12.620| 50.187|1.629e4| [ 2] 12.610] 27.896|2.201e3|

Table 2, Entry 18

>‘ﬂ\j\

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent: Hexanes/IPA (98/2); Flow rate: 0.5
mL/min; Detection: UV 254 nm

Racemic Chiral
mAU ] é g mAU__ §
800 aE ] ©
800
600 ]
] 600
] 400 g
1 1 e
200 - 200
0- — S 0 :
-lIllIIllIlllIlIIllIIllIlIIill lllllllllllllllllllll
0 25 5 7.5 10 13 min 0 2 4 6 8 min|
Signal 1: VWDL A, Wavelength=254 nm Signal 1 : VWDI A, Wavelength=254 nm
| Peak | RT |Area % | Area | |Peak | RT |Area % | Area |
% | [min) || —] | # | [nin) |||
e e I B e e
| 1] 8.924| 49.915(9. 944e3| | 1] 8.928| 79.744|1.091e4]|
| 2] 10.022| 50.085(9. 978e3| | 2] 10. 031 20.256(2. 7723 |
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Current Data Parameters

NAME zhuxiaxia-1
EXPNO 753
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140322

Time 9.35
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 6

DS 0

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 64

DW 41.600 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H

Pl 12.60 usec
PLW1 13.06000042 W

F2 - Processing parameters
SI 65536

SF 400.1300096 MHz
WDW EM

SSB 0

LB 0.50 Hz
GB 70

PC ﬂuﬁﬂs 1.00
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Current Data Parameters
oC T_w NAME zhuxiaxia-1
EXPNO 754
PROCNO 1
F2 - Acquisition Parameters
z Date_ 20140322
_ Time 9.38
- INSTRUM spect
1i PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 48
DS 0
SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488064 sec
RG 203
DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.40 usec
PLW1 43.63899994 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.06000042 W
PLW12 0.25598001 w
PLW13 0.20734000 w
F2 - Processing parameters
SI 32768
SF 100.6127567 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I I I I I T I T I I T I
180 160 140 120 100 80 60 40 20 0 -20 ppm

S26



(<O

OOIw NAME zhuxiaxia-1
EXPNO 6
PROCNO 1
Date_ 20140405
N Time 10.14
_ INSTRUM spect
PROBHD 5 mm PADUL 13C
1n PULPROG 2930
D 32768
SOLVENT CDC13
NS 10
MeO DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 161
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 12.60 usec
ST 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00
L ,
T T T T T T I T T
8 7 6 5 4 2 1 0 -1 ppm
| (v )| ©[w© =3
oo o [ E=11] oo o
ol o el ol ©
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——165.66

~
©
o
n
-

MeO

—156.10

—145.19
/135.97
~135.26
~ 0.6

128.51
127055
%127.00

125.01
%121.07

119.35
T~ 114.43
——105.91

OCHs

1n

77.54
77.23
76.91

-
RN

55.69
55.55

=

17.40

Co<)

(<O

NAME zhuxiaxia-1
EXPNO 7
PROCNO 1
Date_ 20140405
Time 10.16
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 126
DS 0
SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488564 sec
RG 203
DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
100.6228298 MHz
13C
9.40 usec
32768
100.6127505 MHz
EM
0
1.00 Hz
0
1.40

180

160

140 120 100

80

S28



OCH;

1p

<)

(<O

T T
7

8
l=l-l-cle

b4i=d
nu”L
™Mo

NAME zhuxiaxia-1
EXPNO 4
PROCNO 1
Date_ 20140329
Time 0.14
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 9
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 90.5
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 12.60 usec
SI 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0

L L PC 1.00

!
0 ppm
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—171.79
——155.90
_——145.07
138.45
‘4¢:138.36
131.18
J//FIZQ‘OB
J//F128.48
Z 128033
> 128.06
‘t::lzs.le
“\\5124.84
1\\“122.39
120.45
*Q::114 44
113.87
77.55
<§E§77 23
76.91
55.64
<546
—34.79
21.67
21.59
——13.10
—11.18

__—23.50
-<

<)

(<O

NAME
EXPNO
PROCNO
z Date_
Time
| INSTRUM
\— PROBHD
p PULPROG
TD
SOLVENT
NS
DS
SwH
FIDRES

" n | | |

zhuxiaxia-1
S

1

20140329
0.17

spect

5 mm PADUL 13C
zgpg30
32768
CDC13

359

0
25252.525
0.770646
0.6488564
203

19.800
6.50

300.0
2.00000000
0.03000000
1

CHANNEL fl ====

100.6228298
13C

9.40

32768
100.6127521
EM

0

1.00

0

1.40

I D L B A BN A A LAY RAAARSAS RAARAARAR) RASARARARY RARARASAR) RARAARARE) EASAARAARY RAMARARRS RARRAARAA) EAARAAAAE] RAMAAAARN AR
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 ppm
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EXPNO 346
PROCNO 1
OCH Date_ 20130927
3 Time 1.05
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
HN ™ 32768
SOLVENT CDC13
NS 5
NN DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 80.6
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.60 usec
SI 65536
SF 400.1300337 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00
F L\.Lr (W “ 1
T I T T T T I T T T I T T T T I T T
85 80 75 70 6.5 6.0 55 5.0 4.5 40 35 30 25 2.0 1 1.0 05 ppm

0
5
8
0
3.01 ~ tn

S31



o = © co® 00
o © o~ ~o o o~ W0 o o 8
. . . . [ESE-N o = ~
o 0 e @~ © << - . .
P I SR — ~ 0 0 < 0
(VA v | BRUKER
o GO
EXcuauv ==Y
PROCNO 1
Date_ 20130927
Time 1.07
OCH INSTRUM spect
3 PROBHD 5 mm PADUL 13C
PULPROG zgpg30
D 32768
SOLVENT CDC13
HN NS 62
DS 0
SWH 25252.525 Hz
FIDRES 0.770646 Hz
3a AQ 0.6488564 sec
RG 203
DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.40 usec
SI 32768
SF 100.6127559 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

PRSP R

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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NAM., g

EXPNO 827

OOIw PROCNO 1

Date_ 20140405

Time 13.23

INSTRUM spect

HN PROBHD 5 mm PADUL 13C

PULPROG 2930

TD 32768

SOLVENT cDCl13

NS 4

DS 0

3b SWH 12019.230

FIDRES 0.366798

j-Xe} 1.3631988

RG 57

DW 41.600

DE 6.50

TE 300.0

D1 2.00000000

TDO 1

======== CHANNEL fl ====

SFO1 400.1320007

NUC1 1H

Pl 12.60

SI 65536

SF 400.1300096

WDW EM

55B 0

LB 0.50

GB 0

BC 1.00

[ﬁ " L
T T T T T T T T
7 6 4 3 2 1 0 ppm

o) (= ) oo o =)
KRRl | ] =< ] -]
=l el o ollai o 3

Hz
Hz
sec

usec
usec

sec

usec

MHz

Hz
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Co<)

——55.87
——54.24
—25.23
—21.24

EXPNO 828
PROCNO 1
Date_ 20140405
Time 13.25
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30

D 32768
SOLVENT CDC13

NS 42

DS 0

SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488564 sec
RG 203

DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C

P1 9.40 usec
SI 32768

SF 100.6127580 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

190 180 170 160 150 140 130 120 110 100 90 80

70 60 50 40 30 20 10 O ppm
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NAME zhuxiaxia-1
OCH EXPNO 428
3 PROCNO 1
Date_ 20131102
Time 1.04
INSTRUM spect
HN PROBED 5 mm PADUL 13C
PULPROG 2930
TD 32768
SOLVENT CDC13
3c NS 6
DS 0
SWH 12019.230 Hz
IwOO FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 144
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 12.60 usec
SI 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00
L il
T T T T T 1
8 7 6 5 4 0 ppm
© o)y o|m

6!
7
7
8
0.93
0
9
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¢ 3 2 7 = a2
OCHj,
HN
3c
H5;CO

77.54
77.23
76.91
55.95

55.44
25.30

-
N~
-
T~~53.84

Co<)

(>

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

PC

zhuxiaxia-1
429
1
20131102
1.06
spect
5 mm PADUL 13C
zgpg30
32768
CDC13
115
0
25252.525 Hz
0.770646 Hz
0.6488564 sec
203
19.800 usec
6.50 usec
300.0 K
2.00000000 sec
0.03000000 sec

CHANNEL f1l ========
100.6228298 MHz
13C
9.40 usec
32768
100.6127491 MHz
EM
0
1.00 Hz
0

1.40

I I T T T I T I

_
180 170 160 150 140 130 120 110 100 9

T T T I I I I I I

I
0O 80 70 60 50 40 30 20 10 O

-10 ppm
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OOT_ NAME zhuxiaxia-1
3 EXPNO 362
PROCNO 1
Date_ 20131008
Time 2.04
HN INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
3d SOLVENT cpc13
NS 5
DS 0
—UI SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 71.8
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 12.60 usec
SI 65536
SF 400.1300175 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00
(- ok
! I I I ! rrrr T I T
7 6 5 3 2 1 0 ppm
[ f3ed o o o]
olo|o 3 S ®
<lvlo - i o
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NAME zhuxiaxia-1
EXPNO 363
PROCNO 1
Date 20131008
OCH;g Time 2.05
INSTRUM spect
PROBHD 5 mm PADUL 13C
IZ PULPROG zgpg30
D 32768
SOLVENT CDC13
NS 32
WQ DS 0
SWH 25252.525
FIDRES 0.770646
Ph AQ 0.6488564
RG 203
DW 19.800
DE 6.50
TE 300.0
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL f1
NUC1 13C
P1 9.40
SI 32768
SF 100.6127574
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
T N T ’ T T T ’ T T T
180 160 140 120 100 ppm
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NAamn ZnuxidXld=L

EXPNO 370
PROCNO 1
Date_ 20131009
OCH Time 1.12
3 INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
I Z SOLVENT CDC13
NS 7
DS 0
wm SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
mﬂ. RG 114
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 12.60 usec
SI 65536
SF 400.1300237 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00

:: JE. -

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm

By 0 (@ © — =)
| ®| @ R Q ]
e | = o © o
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NAME zhuxiaxia-1
EXPNO 371
PROCNO 1
Date_ 20131009
Time 1.14
INSTRUM spect
OOIw PROBHD 5 mm PADUL 13C
PULPROG zgpg30
D 32768
SOLVENT CDC13
HN NS 64
DS 0
SWH 25252.525 Hz
FIDRES 0.770646 Hz
3e a0 0.6488564 sec
RG 203
DW 19.800 usec
Br DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 9.40 usec
SI 32768
SF 100.6127525 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

180 160 140 120 100 80 60 40 20 0 ppm

5S40
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NAME zhuxiaxia-1
Iz EXPNO 829
PROCNO 1
Date_ 20140405
Time 13.28
INSTRUM spect
3f PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 4
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 28.5
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
P1 12.60 usec
SI 65536
SF 400.1300093 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00
R x u
T T T T T T
8 7 6 4 2 1 ppm
~(©] (oo (g [5e) Q
[=21(=] oo ~ o o
alol |v=llv oS o ©
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NAME zhuxiaxia-1
EXPNO 830
OOIw PROCNO 1
Date_ 20140405
Time 13.30
INSTRUM spect
PROBHD 5 mm PADUL 13C
IZ PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 48
DS 0
3f SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488564 sec
RG 203
DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.40 usec
SI 32768
SF 100.6127710 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T I
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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NAME zhuxiaxia-1
EXPNO 757
OOI PROCNO 1
3 Date_ 20140323
Time 0.48
INSTRUM spect
PROBHD 5 mm PADUL 13C
IZ PULPROG zg30
TD 32768
MeO SOLVENT CDC13
w NS 6
g DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 12.60 usec
SI 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00
U -
I I T [ T T T T ——
7 6 5 4 3 2 1 0 ppm
o|o|o|o -] (IR =] o
=l o Sleiled o
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——160.04
——152.04
——147.57
——141.70
——129.76

118.39
- 114.87
<i14l¢9
~_112.07

111.83

OCH;

HN

MeO
39

77.55
77.23
76.91

<

55.84
55.27
54.44

-
~~—

25.22

Co<)

(<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

_
180

T T T T
160 140 120 100

80

60

ppm

zhuxiaxia-1
758

1
20140323
0.51
spect
5 mm PADUL 13C
zgpg30
32768
CDC13
84
0
25252.525 Hz
0.770646 Hz
0.6488564 sec
203
19.800 usec
6.50 usec
300.0 K
2.00000000 sec
0.03000000 sec

CHANNEL fl ========
100.6228298 MHz
13C
9.40 usec
32768
100.6127607 MHz
EM
0
1.00 Hz
0
1.40
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NAME zhuxiaxia-1
EXPNO 902
PROCNO 1
IZ Date_ 20140516
mﬂ Time 9.53
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
3h ™ 32768
SOLVENT cDC13
NS 6
DS 0
SWH 12019.230
FIDRES 0.366798
AQ 1.3631988
RG 57
DW 41.600
DE 6.50
TE 300.0
D1 2.00000000
TDO 1
======== CHANNEL fl ====
SFO1 400.1320007
NUC1 1H
Pl 12.60
SI 65536
SF 400.1300096
WDW EM
SSB 0
LB 0.50
GB 0
PC 1.00
F Lﬁ 1 I
T T T T T
7 6 5 4 0 ppm
298 o| (@ @
*@ R Q @ @ e
clolal+~ | |- o

Hz
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OOIu NAME zhuxiaxia-1
EXPNO 903
PROCNO 1
Date_ 20140516
IZ Time 10.10
INSTRUM spect
m_.. PROBHD 5 mm PADUL 13C
PULPROG zgpg30
D 32768
SOLVENT CDC13
3h NS 355
DS 0
SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488564 sec
RG 203
DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.40 usec
ST 32768
SF 100.6127576 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
.
T i T T T T T i T T T T T T T T T i T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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ﬁVﬁUTLw NAME

EXPNO
PROCNO
Date_

T*vg Time
INSTRUM
PROBHD
PULPROG

3i ®

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

DE

7 6 5 4 3 2 1 0 ppm
[ (=115 [+ o [=] [5e]
L] o S ] o
N |l o (3] n o

zhuxiaxia-1
786

1

20140327
23.58
spect

5 mm PADUL 13C
zg30

32768
CDC13

5

0
12019.230
0.366798
1.3631988
114

41.600
6.50

300.0
2.00000000
1

CHANNEL fl ====

400.1320007
1H

12.60

65536
400.1300097
EM

0

0.50

0

1.00

Hz
Hz
sec

usec
usec

usec

MHz

Hz
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NAME zhuxiaxia-1
OOIw EXPNO 787
PROCNO 1
Date_ 20140328
Time 0.01
HN INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
3i TD 32768
SOLVENT CDC13
NS 420
DS 0
SWH 25252.525
FIDRES 0.770646
AQ 0.6488564
RG 203
DW 19.800
DE 6.50
TE 300.0
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
SFO1 100.6228298
NUC1 13C
Pl 9.40
SI 32768
SF 100.6127499
WDW EM
SSB 0
1B 1.00
GB 0
PC 1.40
T I T T ’ T T T N T T T T ’ T
180 160 140 120 100 80 60 20 0 -20 ppm

Hz
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HN NAME
EXPNO
MeO PROCNO
wh Date_
Time
INSTRUM
MeO PROBHD
PULPROG
D
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
DW
DE

zhuxiaxia-1
841

1

20140407
14.14
spect

5 mm PADUL 13C
zg30

32768
CDC13

16

0
12019.230
0.366798
1.3631988
114

41.600
6.50

300.0
2.00000000
1

======== CHANNEL f1 ====

400.1320007
1H

12.60

65536
400.1300096
EM

0

0.50

0

1.00

~ -
(=2}
(3}

I

4 3 2 1 0
wo|N( o ﬁﬂ_/ o o
%|o|a(a S| |afv(= S
O - wniolm (3]

pPpm

Hz
Hz
sec

usec
usec

sec

usec

MHz

Hz
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——149.31
T~147.97
——141.89
——138.39
117.93
114.90
114.81
111.40
109.28
77.55
77.23
76.91
56.07
56.03
55.92
54.32
25.32

_——152.12

=
<
<

Co<)

(<O

NAME
EXPNO
PROCNO
OO I OWﬁm\

3 Time
INSTRUM
PROBHD
PULPROG

HN ™

SOLVENT

MeO s
3j SWH
FIDRES

AQ
MeO A0
DW

DE

1 _
180 160 140 120 100 80 60 40 20 0 ppm

zhuxiaxia-1
842

1
20140407
14.18
spect
5 mm PADUL 13C
2gpg30
32768
CDC13
111
0
25252.525 Hz
0.770646 Hz
0.6488564 sec
203
19.800 usec
6.50 usec
300.0 K
2.00000000 sec
0.03000000 sec

CHANNEL fl ========
100.6228298 MHz
13C
9.40 usec
32768
100.6127515 MHz
EM

0
1.00 Hz
0

1.40
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IZ NAME zhuxiaxia-1
EXPNO 874
PROCNO 1
_<_®O Date_ 20140506
“w—A Time 0.33
INSTRUM spect
—<_ O PROBHD 5 mm PADUL 13C
€ PULPROG zg30
TD 32768
OMe SOLVENT cDC13
NS 9
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 144
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 12.60 usec
SI 65536
SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00
L.

3 2 1 0 ppm

89
98
1.9
0.97
055\ & -
86
2.99
00
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00 ST o o o ~e0 “ 0 w0 0
vl v N2RRL 2 W,
OOIw NAME zhuxiaxia-1
EXPNO 881
PROCNO 1
Date 20140508
HN Time 12.45
INSTRUM spect
MeO PROBHD 5 mm PADUL 13C
N—A PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 330
MeO s 0
ﬁu—/\_m SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488564 sec
RG 203
DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228298 MHz
NUC1 13C
Pl 9.40 usec
SI 32768
SF 100.6127513 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. W . oo e N e b .

160 140 120 100 80 60 40 20 0 ppm
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Co><)

OCHj, BRUKER

(O

.00
1.01
.00
2.00
2.02
2.03=- ]

NAME zhuxiaxia-1
EXPNO 904
PROCNO 1
Date_ 20140516
Time 10.13
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG 2930

TD 32768
SOLVENT CDC13

NS 13

DS 0

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 101

DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H

Pl 12.60 usec
SI 65536

SF 400.1300097 MHz
WDW EM

SSB 0

LB 0.50 Hz
GB 0

PC 1.00

h Lf L " —
I I T T I T
4 3 2 1 0 ppm

3.19
2
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58558 n375 88 8 gL 53 g g
NAME zhuxiaxia-1
EXPNO 905
OCH PROCNO 1
3 Date_ 20140516
Time 10.15
INSTRUM spect
PROBHD 5 mm PADUL 13C
HN PULPROG zgpg30
D 32768
O SOLVENT CDC13
NS 46
A oS 0
31 SWH 25252.525
O FIDRES 0.770646
AQ 0.6488564
RG 203
DW 19.800
DE 6.50
TE 300.0
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
SFO1 100.6228298
NUC1 13C
Pl 9.40
SI 32768
SF 100.6127529
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

B D L D L Y R Y RN RAARAAAA) SAARAAANAY RAARARRA) AARAAARA RARAARRAN) RARAARARR AARARRAN) AR
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 ppm

Hz
Hz
sec

usec
usec
K
sec
sec

MHz
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OCHj

I Z anml

w—d.— PULPROG

zhuxiaxia-1
314

1
20130923
5.51
spect

5 mm PADUL 13C
zg30
32768
CDC13

12

0
12019.230
0.366798
1.3631988

65536
400.1300178
EM

0
0.50
0

1.00

8 7 6 5 4 3 2 1 0
& (&8 88 8 8|5 8
ol ol- - (=] ol @

Hz
Hz
sec

usec
usec

sec

Hz
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OCH;

HN

77.55
77.23
76.91

<
N

—55.96
——54.74

——25.34

<)

(<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

zhuxiaxia-1
315

1
20130923

5.57

spect

5 mm PADUL 13C
29pg30

32768

CDC13

400

0

25252.525
0.770646
0.6488564

2.00000000
0.03000000

9.40

32768
100.6127491
EM

0

1.00

0

1.40

Hz
Hz
sec

usec
usec
K
sec
sec

MHz

190 180 170 160 150 140 130 120 110 100 90

80

70

60

50

40

30

20

10 0

ppm
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Co<)

ocH, BRUKER

(<O

HN
NAME zhuxiaxia-1
EXPNO 839
PROCNO 1
w: Date_ 20140407
MeO Time 13.51
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 6
DS 0
SWH 12019.230
FIDRES 0.366798
AQ 1.3631988
RG 181
DW 41.600
DE 6.50
TE 300.0
D1 2.00000000
TDO 1
======== CHANNEL fl ====
SFO1 400.1320007
NUC1 1H
Pl 12.60
SI 65536
SF 400.1300097
WDW EM
SSB 0
LB 0.50
GB 0
PC 1.00
) I
I T I I I i " T T I I i
8 7 6 5 4 3 2 1 0
©|(© [=2] = ~ js | o
Q| » (] odl=) o || o
allel [+~ -l ) alcia ©

Hz
Hz
sec

usec
usec

usec

MHz

Hz
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77.54
77.23

—157.62

—152.10
114.95
114.8

——105.88
76.91
55.93
55.52
54.59
25.34

—141.87
TT—140.91

<

<)

(<O

OCH,4

NAME
EXPNO
HN PROCNO
Date_
Time
INSTRUM
PROBHD
3n mmrmwom
MeO SOLVENT
NS
DS

zhuxiaxia-1
840

1

20140407
13.55
spect

5 mm PADUL 13C
zgpg30
32768
CDC13

404

0
25252.525
0.770646
0.6488564
203

19.800
6.50

300.0
2.00000000
0.03000000

CHANNEL fl ====

100.6228298
13C

9.40

32768
100.6127498
EM

0

1.00

0
1.40

180 160 140 120 100 80 60 40 20 0 -20 ppm

Hz
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HN

30

OCHj

(<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

@
(=]

-

1.00

3.06

zhuxiaxia-1
434

1

20131102
1.22

spect

5 mm PADUL 13C
zg30

32768

CDC13

8

0

12019.230
0.366798
1.3631988
28.5

41.600

6.50

300.0
2.00000000

CHANNEL fl ====

400.1320007
1H

12.60

65536
400.1300531
EM

0

0.50

0

1.00

Hz
Hz
sec

usec
usec

Hz
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OCH;

NAME zhuxiaxia-1

EXPNO 436

PROCNO 1

HN Date_ 20131102

Time 1.25

INSTRUM spect

wo PROBHD 5 mm PADUL 13C

PULPROG zgpg30

TD 32768

SOLVENT CDC13

NS 61

DS 0

SWH 25252.525

FIDRES 0.770646

AQ 0.6488564

RG 203

DW 19.800

DE 6.50

TE 300.0

D1 2.00000000

D11 0.03000000

TDO 1

======== CHANNEL fl ====

SFO1 100.6228298

NUC1 13C

Pl 9.40

ST 32768

SF 100.6127672

WDW EM

SSB 0

LB 1.00

GB 0

PC 1.40

I I I I T T I I I I I I I I I I T I I T |
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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oCH BRUKER

(<O

HN
NAME zhuxiaxia-1
EXPNO 807
PROCNO 1
Date_ 20140402
N—U Time 9.31
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 5
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 64
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 12.60 usec
SI 65536
SF 400.1300274 MHz
WDW EM
SSB 0
LB 0.50 Hz
GB 0
PC 1.00
T T T T I
8 7 6 5 1 ppm

QW Y| (VD [=3 T (5]

N |02 Q ] ]

LR =-IRE B - N ©
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OCHs
NAME zhuxiaxia-1
EXPNO 809
HN PROCNO 1
Date_ 20140402
Time 9.35
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
wt D 32768
SOLVENT CDC13
NS 65
DS 0
SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488564 sec
RG 203
DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
100.6228298 MHz
13C
9.40 usec
32768
100.6127552 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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HN

OCHs

3q

(<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

3.00

1.73
2
2|
0

5.39

zhuxiaxia-1
872

1

20140506
0.23

spect

5 mm PADUL 13C
zg30

32768
CDC13

16

0
12019.230
0.366798
1.3631988
40.3
41.600
6.50

300.0
2.00000000

CHANNEL fl ====

400.1320007
1H

12.60

65536
400.1300096
EM

0

0.50

0

1.00

Hz
Hz
sec

usec
usec

Hz
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OCH,4 g
NAME zhuxiaxia-1
EXPNO 873
IZ PROCNO 1
Date_ 20140506
Time 0.28
wn INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 93
DS 0
SWH 25252.525
FIDRES 0.770646
AQ 0.6488564
RG 203
DW 19.800
DE 6.50
TE 300.0
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
SFO1 100.6228298
NUC1 13C
Pl 9.40
SI 32768
SF 100.6127566
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
- " b LL
¥ g M ‘.
I I I T T I I T T I I I | T T I I I T I I
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 ppm

Hz
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OCH, (>0

NAME zhuxiaxia-1
EXPNO 835
PROCNO 1
Date_ 20140405
Time 13.46
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 7
DS 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
DW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
P1 12.60 usec
SI 65536
SF 400.1300097 MHz
WDW EM
SSB 0

1 e L L LB 0.50 Hz
GB 0
PC 1.00

I T T T T T T
5 4 3 2 1 0 -1 ppm

2.89
1.89
3.00
8.94
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77.23

—151.76
—143.09
T~114.70
77.55
76.91
—58.79
——56.02

__—115.11
<
<-

OCHj
HN

3r

" o

——34.89
—26.74
—15.95

Co<-)

(<O

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

Dw

DE

TE

160 140 120 100 80 60

zhuxiaxia-1
836

1

20140405
13.48
spect

5 mm PADUL 13C
zgpg30
32768
CDC13

43

0
25252.525
0.770646
0.6488564
203

19.800
6.50

300.0
2.00000000
0.03000000

CHANNEL fl ====

100.6228298
13C

9.40

32768
100.6127541
EM

0

1.00

0

1.40

usec

MHz

Hz
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