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Copies of *H NMR and **C NMR for rare-earth metal complexes
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Determination of the enantiomeric excess (ee) values

o
R2 NH
R3>©\/R1 + C Et;N (2 equiv), DMAP (20 mol%) >@\
OMe

n
CH,Cly, RT,2h n “CH.R'
6 (1.8 equiv) 22 z

The enantiomeric excess values were determined by HPLC analysis of 7 using AS-H, AD-H, or
OJ-H column. Typical procedure of derivatization: To a solution of the corresponding cyclized
product 6 (0.16 mmol) in CH,Cl, (5 mL) was added 4-dimethylaminopyridine (DMAP, 4.8 mg,
0.04 mmol), triethylamine (45 pL, 0.3 mmol), and 4-methoxybenzoyl chloride (40 pL, 0.3 mmol)
at ambient temperature. After stirring for 2 h, a saturated aqueous solution of ammonium
chloride (5 mL) was poured into the reaction mixture and the layers were separated. The
aqueous layer was extracted with CH,Cl, (3%5 mL). The combined organic layers were washed
with saturated aqueous solution of ammonium chloride (5 mL), dried over anhydrous
magnesium sulfate, filtered, and concentrated in vacuo. The crude product was purified by

preparative TLC (silica gel).

(7a): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
::)O‘j\@ afford the product as a white solid in 94% yield (87% ee). The ee was

" oM determined by HPLC analysis using a Chiralcel OD-H column (1/1
hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 6.2 (minor), 8.1 (major) min). "H NMR
(300 MHz, CDCl3): 6 7.52 (d, J = 8.8 Hz, 2H), 7.36-7.08 (m, 11H), 7.06-6.91 (m, 6H),
4.39-4.25 (m, 2H), 3.87 (s, 3H), 3.57 (d, /= 11.1 Hz, 1H), 3.31 (dd, J = 13.2, 3.0 Hz, 1H), 3.04
(dd, J=12.9, 8.1 Hz, 1H), 2.74-2.64 (m, 1H), 2.49 (dd, J = 12.6, 10.5 Hz, 1H). >C NMR (75.5
MHz, CDCl3): 6 169.9, 161.3, 145.2, 144.1, 138.1, 130.0, 129.5, 129.1, 128.6, 128.5, 128.4,
126.7, 126.6, 126.5, 126.4, 113.7, 60.2, 57.3, 55.4, 53.4, 42.0, 38.5. HRMS (ESI) calcd for

C31H20NO>Na ([M + Na]") 470.2096, found 470.2095.

(7b): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
>C/J\©\ afford the product as a white solid in 92% yield (68% ee). The ee was
Ph

OMe

determined by HPLC analysis using a Chiralcel AS-H column (1/1
hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 37.9 (major), 11.6 (minor) min). 'H
NMR (300 MHz, CDCls): 6 7.54 (d, J = 8.2 Hz, 2H), 7.33-7.10 (m, 8H), 7.03 (d, J = 7.5 Hz,
2H), 6.94 (d, J = 8.2 Hz, 2H), 4.38 (d, /= 11.1 Hz, 1H), 4.17-4.01 (m, 1H), 3.94-3.76 (m, 4H),
2.96-2.81 (m, 1H), 2.36 (t, J = 11.3 Hz, 1H), 1.45 (d, J = 5.8 Hz, 3H). °*C NMR (75.5 MHz,
CDCl): 6 168.8, 160.2, 144.4, 143.3, 128.5, 128.3, 127.6, 127.5, 125.7, 125.6, 125.5, 125.3,
112.6, 58.7, 54.3, 52.6, 51.5, 44.6, 18.8. HRMS (ESI) calcd for C,5HNO, (M + H]") 372.1964,
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found 372.1964.

Q

owe (7C): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
Ph><:’>.....Me afford the product as a white solid in 94% yield (45% ee). Mp 187-188 °C.
" The ee was determined by HPLC analysis using a Chiralcel AD-H column
(1/1 hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 8.2 (major), 20.6 (minor) min). 'H
NMR (300 MHz, CDCl): ¢ 7.44-7.12 (m, 12H), 6.93—6.83 (m, 2H), 5.41-5.10 (brs, 1H),
4.34-4.07 (brs, 1H), 3.81 (s, 3H), 3.17 (d, J = 13.5 Hz, 1H), 2.66-2.49 (m, 2H), 1.84-1.66 (m,
1H), 1.43 (d, J = 13.5 Hz, 1H), 1.20 (d, J = 6.9 Hz, 3H). *C NMR (75.5 MHz, CDCl3): ¢ 171.0,
160.4, 147.4, 143.8, 129.3, 128.5, 128.4, 128.0, 127.7, 126.5, 126.4, 126.1, 113.8, 55.3, 48.4,
472, 45.9, 29.5, 26.2, 17.2. HRMS (ESI) calcd for CysHasNO, ([M + HJ") 386.2120, found

386.2120.

Q (7d): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
Mi;@'/k@\ afford the product as a viscous colorless oil in 91% yield (56% ee). The ee
e ™ was determined by HPLC analysis using a Chiralcel AS-H column (4/1
hexane/i-PrOH; flow rate 0.8 mL/min; A = 254 nm; tg = 9.03 (minor), 11.2 (major) min). 'H
NMR (300 MHz, CDCls): 6 7.51 (d, J = 8.4 Hz, 2H), 6.96-6.84 (m, 2H), 4.44-4.23 (m, 1H),
3.84 (s, 3H), 3.39-3.25 (m, 1H), 3.24-3.07 (m, 1H), 1.99-1.85 (m, 1H), 1.49-1.25 (m, 4H), 1.06
(s, 3H), 0.90 (s, 3H). °C NMR (75.5 MHz, CDCl;): 6 169.8, 161.0, 129.6, 113.4, 62.9, 55.3,
53.0, 47.6, 38.3, 25.8, 25.5, 20.3. HRMS (ESI) calcd for C;5sH,;NO,Na ([M + Na]") 270.1470,
found 270.1470.

9 (7e): Purified by preparative TLC (petroleum ether/ethyl acetate = 6/1) to
::@k(j\ afford the product as a viscous colorless oil in 90% yield (52% ee). The ee
e o ™ was determined by HPLC analysis using a Chiralcel AS-H column (2/1
hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 9.47 (major), 6.83 (minor) min). 'H
NMR (300 MHz, CDCls): ¢ 7.56-7.48 (m, 2H), 7.34-7.18 (m, 5H), 6.95-6.87 (m, 2H),
4.65-4.50 (m, 1H), 3.84 (s, 3H), 3.27 (dd, J = 12.9, 2.6 Hz, 1H), 3.13 (d, J = 13.2 Hz, 1H),
3.05-2.88 (m, 2H), 1.70 (ddd, J = 12.6, 7.4, 1.7 Hz, 1H), 1.56 (dd, J = 12.5, 10.0 Hz, 1H), 0.95
(s, 3H), 0.84 (s, 3H). *C NMR (75.5 MHz, CDCls): 6 169.9, 161.1, 138.4, 129.9, 129.6, 129.2,
128.2, 126.2, 113.4, 63.5, 57.9, 55.3, 43.9, 38.9, 38.0, 25.6, 25.5. HRMS (ESI) calcd for
Cy1HyNO, ([M + H]") 324.1964, found 324.1963.

O,S C (7f): Purified by preparative TLC (petroleum ether/ethyl acetate = 5/1) to
OMe
afford the product as a viscous colorless oil in 93% yield (41% ee). The ee

was determined by HPLC analysis using a Chiralcel AS-H column (3/1
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hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 10.12 (major), 12.32 (minor) min). 'H
NMR (300 MHz, CDCl3): ¢ 7.31 (d, J = 8.6 Hz, 2H), 6.90 (d, J = 8.6 Hz, 1H), 4.79-4.27 (brs,
1H), 3.83 (s, 3H), 3.76-3.36 (brs, 1H), 2.79 (d, J = 12.9 Hz, 1H), 2.00—1.83 (m, 1H), 1.65-1.50
(m, 1H), 1.42-1.24 (m, 2H), 1.20 (d, J= 6.9 Hz, 3H), 0.93 (s, 3H), 0.90 (s, 3H). °C NMR (75.5
MHz, CDCls): 6 170.9, 160.2, 129.4, 128.3, 113.7, 55.3, 32.4, 31.4, 29.1, 26.1, 23.0, 16.2.
HRMS (ESI) caled for C14H24NO, ([M + H]") 262.1807, found 262.1806.

o (79): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
O@J\Q\OM afford the product as a viscous colorless oil in 91% yield (65% ee). The
I ee was determined by HPLC analysis using a Chiralcel AS-H column

(1/1 hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 12.52 (major), 7.61 (minor) min).
'H NMR (300 MHz, CDCl3):  7.51 (d, J= 8.1 Hz, 2H), 6.95-6.85 (m, 2H), 4.39-4.17 (brs, 1H),
3.84 (s,3H), 3.36 (d, /= 10.2 Hz, 1H), 3.22 (d, J=10.5 Hz, 1H), 2.12 (dd, J=12.3, 7.5 Hz, 1H),
1.60-1.12 (m, 14H). >C NMR (75.5 MHz, CDCl): d 169.9, 160.9, 129.5, 113.4, 60.7, 55.3,
52.1,44.7,42.3,36.3, 33.4,26.1, 23.8, 22.5, 20.3. HRMS (ESI) calcd for C;sH2sNO, ([M + H]")
288.1963, found 288.1961.

°>\ O o (7h): Purified by preparative TLC (petroleum ether/ethyl acetate = 5/1)
<:><:N>---"Me to afford the product as a viscous colorless oil in 89% yield (43% ee).
7h The ee was determined by HPLC analysis using a Chiralcel AS-H
column (3/1 hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 13.36 (major), 7.88 (minor)
min). '"H NMR (300 MHz, CDCl3): 6 7.31 (d, J = 8.6 Hz, 2H), 6.90 (d, J = 8.6 Hz, 2H),
4.73-4.31 (brs, 1H), 3.84 (s, 3H), 2.70 (d, J = 12.8 Hz, 1H), 2.00-1.69 (m, 2H), 1.62—-1.12 (m,
16H). °C NMR (75.5 MHz, CDCl3): § 170.9, 160.2, 129.6, 128.3, 113.7, 55.3, 38.3, 33.8, 30.9,
29.9, 26.5, 25.4, 21.6, 21.4, 16.4. HRMS (ESI) calcd for C;9H,sNO, ([M + HJ") 302.2120,
found 302.2119.

. i (71): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
Ph>® J\©\ afford the product as a viscous colorless oil in 90% yield (65% ee). The ee
., ©/Br o was determined by HPLC analysis using a Chiralcel AD-H column (1/1
hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 25.31 (major),

12.25 (minor) min). '"H NMR (500 MHz, CDCls): 6 7.58 (d, J = 7.9 Hz, 2H), 7.33 (d, J = 7.8
Hz, 2H), 7.25-7.02 (m, 10H), 7.01-6.92 (m, 4H), 4.43-4.32 (m, 2H), 3.89 (s, 3H), 3.67 (d, J =
12.1 Hz, 1H), 3.57 (d, J = 13.4 Hz, 1H), 3.28-3.21 (m, 1H), 2.75-2.68 (m, 1H), 2.63-2.55 (m,
1H). °C NMR (125 MHz, CDCL): 6 170.2, 161.4, 145.2, 144.0, 138.1, 132.9, 132.0, 129.7,
129.0, 128.65, 128.56, 128.1, 127.4, 126.7, 126.64, 126.55, 126.4, 125.4, 113.8, 60.1, 57.3, 55.4,

53.5, 42.0, 37.8. HRMS (ESI-TOF) m/z [M + H]+ calcd for C31Hy9BrNO;, 526.1382, found
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526.1378.

N i (7)): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
Ph>®/k©\ afford the product as a white solid in 94% yield (80% ee). The ee was
: <) o determined by HPLC analysis using a Chiralcel AD-H column (1/1
hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 32.58 (major),

o 12.82 (minor) min). 'H NMR (500 MHz, CDCl3): 6 7.52 (d, J =8.6 Hz,

2H), 7.43 (d, J =8.2 Hz, 2H), 7.33-7.09 (m, 8H), 7.04 (d, J =7.9 Hz, 2H), 7.00-6.93 (m, 4H),
435 (dd, J=11.2, 1.5 Hz, 1H), 4.294.21 (m, 1H), 3.88 (s,3H), 3.58 (d, /= 11.2 Hz, 1H), 3.25
(dd, J=13.2, 2.8 Hz, 1H), 3.02 (dd, /= 13.2, 8.1 Hz, 1H), 2.69 (ddd, J = 12.2, 6.3, 1.5 Hz), 2.43
(dd, J=12.0, 11.1 Hz, 1H). *C NMR (125 MHz, CDCls): § 170.1, 161.5, 145.1, 143.9, 137.1,
131.7, 131.5, 129.5, 128.9, 128.7, 128.6, 126.7, 126.65, 126.60, 126.3, 120.4, 113.8, 60.2, 57.1,
55.4,53.4,42.0,37.9. HRMS (ESI-TOF) m/z [M + H]+ calcd for C31H29BrNO; 526.1382, found

526.1380.

0 (7k): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
::)@'J\©\ afford the product as a white solid in 86% yield (51% ee). The ee was
/ . M determined by HPLC analysis using a Chiralcel AD-H column (1/1
" hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 12.01 (major), 8.1
“ (minor) min). "H NMR (500 MHz, CDCls): § 7.56 (d, J = 8.6 Hz, 2H), 7.41
(d, J=1.9 Hz, 1H), 7.28-7.10 (m, 8H), 7.06 (d, J = 7.4 Hz, 2H), 7.00-6.94 (m, 4H), 4.40 (dd, J
=11.0, 1.2 Hz, 1H), 4.34-4.26 (m, 1H), 3.88 (s, 3H), 3.67 (d, J = 11.2 Hz, 1H), 3.49 (dd, J =
13.5, 3.5 Hz, 1H), 3.19 (dd, J = 13.5, 7.7 Hz, 1H), 2.75-2.68 (m, 1H), 2.49 (dd, J = 12.0, 11.2
Hz, 1H). C NMR (125 MHz, CDCl3): § 170.3, 161.5, 145.1, 143.9, 135.3, 135.0, 132.9, 132.8,
129.6, 129.3, 128.8, 128.7, 128.6, 127.1, 126.71, 126.67, 126.6, 126.3, 113.8, 60.1, 57.2, 55.4,
53.5, 42.0, 34.9. HRMS (ESI-TOF) m/z [M + H]" caled for C3;HysCLLNO, 516.1497, found
516.1492.

0 (71): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
::)@ afford the product as a white solid in 92% yield (80% ee). The ee was
M determined by HPLC analysis using a Chiralcel AD-H column (1/1
hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 30.1 (major), 10.6

“ (minor) min). "H NMR (500 MHz, CDCls): 6 7.52 (d, J = 8.7 Hz, 2H), 7.28
(d, J= 8.3 Hz, 2H), 7.25-7.10 (m, 8H), 7.04 (d, J = 7.3 Hz, 2H),, 7.00-6.94 (m, 4H), 4.35 (dd, J
=11.2, 1.9 Hz, 1H), 4.30-4.22 (m, 1H), 3.88 (s, 3H), 3.57 (d, J = 11.1 Hz, 1H), 3.26 (dd, J =
13.2, 2.8 Hz, 1H), 3.04 (dd, J = 13.2, 8.1 Hz, 1H), 2.72-2.66 (m, 1H), 2.43 (dd, J = 12.2, 10.9

Hz, 1H). >C NMR (125 MHz, CDCl3): 6 170.1, 161.4, 145.1, 144.0, 136.6, 132.3, 131.3, 129.5,
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128.9, 128.7, 128.6, 128.5, 126.7, 126.65, 126.60, 126.3, 113.8, 60.2, 57.2, 55.4, 53.4, 42.0, 37.8.
HRMS (ESI-TOF) m/z [M + H]" caled for C3;HaoCINO, 482.1887, found 482.1884.

e (7m): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
Ph
Ph>®lj\©\ afford the product as a white solid in 93% yield (67% ee). The ee was
OMe
m

determined by HPLC analysis using a Chiralcel AD-H column (1/1
hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 31.03 (major),
v 14.44 (minor) min)."H NMR (500 MHz, CDCls):  7.56-7.50 (m, 2H),

7.24-7.08 (m, 10H), 7.07-7.01 (m, 2H), 7.00-6.92 (m, 4H), 4.36-4.25 (m, 2H), 3.87 (s, 3H),
3.58 (d, J = 11.2 Hz, 1H), 3.26 (dd, J = 13.1, 2.7 Hz, 1H), 3.01 (dd, J = 13.2, 8.1 Hz, 1H),
2.73-2.65 (m, 1H), 2.48 (dd, J=12.3, 10.7 Hz, 1H), 2.33 (s, 3H). °C NMR (125 MHz, CDCl5):
5169.9, 161.3, 145.3, 144.2, 135.8, 135.0, 129.9, 129.5, 129.2, 129.0, 128.6, 128.5, 126.7, 126.6,
126.5, 126.4, 113.7, 60.2, 57.4, 55.4, 53.4, 42.0, 38.1, 21.1. HRMS (ESI-TOF) m/z [M + H]"
calcd for C3,H3,NO, 462.2433, found 462.2430.

o (7n): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
::>©J\©\ afford the product as a white solid in 95% yield (28% ee). The ee was
| oMe determined by HPLC analysis using a Chiralcel AD-H column (1/1
" hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 26.67 (major),
Ome 10.33 (minor) min). "H NMR (500 MHz, CDCls): d 7.52 (d, J = 8.0 Hz,
2H), 7.33-7.09 (m, 9H), 7.07-6.92 (m, 5H), 6.84 (d, /= 7.7 Hz, 2H), 4.37-4.22 (m, 2H), 3.87 (s,
3H), 3.80 (s, 3H), 3.58-3.50 (m, 1H), 3.24-3.16 (m, 1H), 3.02 (dd, J = 13.2, 8.2Hz, 1H),
2.74-2.64 (m, 1H), 2.52-2.44 (m, 1H). °C NMR (125 MHz, CDCl3): § 169.9, 161.3, 158.3,
145.3, 144.2, 130.9, 130.1, 129.5, 129.2, 128.6, 128.5, 126.7, 126.6, 126.5, 126.4, 113.77,
113.74, 60.2, 57.4, 55.4, 55.3, 53.4, 41.9, 37.5. HRMS (ESI-TOF) m/z [M + H]" calcd for
C3,H3,NO3 478.2382, found 478.2381.

o fl (70): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
Ph>®J\©\ afford the product as a white solid in 96% yield (61% ee). The ee was
. @we o determined by HPLC analysis using a Chiralcel AD-H column (1/1
hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 38.05 (major), 9.4

(minor) min). '"H NMR (500 MHz, CDCls): § 7.53 (d, J = 8.0 Hz, 2H), 7.32-7.09 (m, 10H),
7.07-6.85 (m, 6H), 4.43—4.27 (m, 2H), 3.88 (s, 3H), 3.84 (s, 3H), 3.63-3.56 (m, 1H), 3.44-3.35
(m, 1H), 3.14-3.04 (m, 1H), 2.75-2.66 (m, 1H), 2.58-2.48 (m, 1H). °C NMR (125 MHz,

CDCls): 6 169.9, 161.2, 157.9, 145.4, 144.3, 131.8, 129.6, 129.4, 128.6, 128.4, 127.6, 126.8,
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126.7, 126.48, 126.45, 126.42, 120.5, 113.7, 110.5, 60.1, 56.9, 55.43, 55.39, 53.5, 42.0, 32.0.
HRMS (ESI-TOF) m/z [M + H]" caled for C3,Hs,NO; 478.2382, found 478.2377.

Ph>® j\©\ (7p): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
Ph owe afford the product as a white solid in 88% yield (83% ee). The ee was
- QL

ome hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 28.67 (major),
16.46 (minor) min). "H NMR (500 MHz, CDCls): 6 7.54 (d, J = 8.6 Hz, 2H), 7.25-7.10 (m, 7H),
7.05 (d, J = 7.4 Hz, 2H), 7.01-6.94 (m, 4H), 6.87 (d, J = 7.4 Hz, 1H), 6.83-6.76 (m, 2H),
4.38-4.27 (m, 2H), 3.88 (s, 3H), 3.77 (s, 3H), 3.63 (d, /= 11.2 Hz, 1H), 3.33 (dd, J=13.1, 7.9
Hz, 1H), 2.98 (dd, /= 13.1, 8.4 Hz, 1H), 2.71 (ddd, J = 12.6, 6.6, 2.0 Hz, 1H), 2.50 (dd, J = 12.3,
10.7 Hz, 1H). °C NMR (125 MHz, CDCl3): 6 169.9, 161.4, 159.6, 145.3, 144.1, 139.8, 129.6,
129.3, 129.1, 128.6, 128.5, 126.7, 126.6, 126.5, 126.4, 122.4, 115.3, 113.7, 112.1, 60.2, 57.3,

55.4, 55.2, 53.4, 42.1, 38.8. HRMS (ESI-TOF) m/z [M + H]" calcd for C3,H3;NO5 478.2382,
found 478.2379.

determined by HPLC analysis using a Chiralcel AD-H column (1/1

2 (79): Purified by preparative TLC (petroleum ether/ethyl acetate = 4/1) to
::>®/k©\ afford the product as a white solid in 90% yield (78% ee). The ee was
/ ™ determined by HPLC analysis using a Chiralcel AD-H column (1/1
A O hexane/i-PrOH; flow rate 1.0 mL/min; A = 254 nm; tg = 23.73 (major),
0 18.24 (minor) min). 'H NMR (500 MHz, CDCls): § 7.85-7.76 (m, 3H),
7.71 (s, 1H), 7.55 (d, J = 8.6 Hz, 2H), 7.50-7.41 (m, 3H), 7.22-7.10 (m, 6H), 7.06—6.92 (m, 6H),
4.43-4.31 (m, 2H), 3.89 (s, 3H), 3.56 (d, /= 11.2 Hz, 1H), 3.48 (dd, J = 13.1, 2.9 Hz, 1H), 3.21
(dd, J=13.2, 8.2 Hz, 1H), 2.75-2.69 (m, 1H), 2.58-2.50 (m, 1H). >C NMR (125 MHz, CDCl;):
0170.1,161.4, 145.2, 144.0, 135.7, 133.6, 132.3, 129.6, 129.1, 128.6, 128.5, 128.4, 127.9, 127.7,
127.6, 126.7, 126.6, 126.5, 126.3, 126.0, 125.4, 113.8, 60.2, 57.5, 55.4, 53.4, 42.1, 38.7. HRMS
(ESI-TOF) m/z [M + H]" caled for C35sH3,NO, 498.2433, found 498.2432.
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Copies of 'H NMR and **C NMR for aminoalkene substrates
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Copies of 'H NMR and **C NMR for 4-methoxybenzoyl amides
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BC NMR
125 MHz.CDCl;3
& N
iy CMe
5 &
L T . i 1 . .
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HPLC profile of 4-methoxybenzoyl amides

VWD A, ¥ =254 nm (Y GSH-CA2014-3-19000546.0)

300

200 ! ﬂ

| |
100+ [
| f
| /
50 \ /
(11 S J/\-'- — B
T T T T T
0 2 4 & 8 10 i
o W E R - o Racemic
=== = == = == == == _==== P
Wp (RGN KW MR MR W WRT FMJ‘\@\
I [min] [min] mAU o] [mAU 1 % Ta En OMe
——— |- I-——=|-——-—-- |-=———m - e | ———————- I
1 5.944 vv 0.4936 1.23850e4 360.86856 50.7599 .
2 7.825 VEA  0.738¢ 1.20141e4  221.11%8% 45,2401  OD-H,hexane/2-propanol=1:1,1mL/min
VWD A, #1=254 nm (YGSH-CR2014-3-19000548.0)
mAl 5 s
e
[ ¥
1000 J! {
[
| |
800 |
| |
m
- ]
|
|
D
\Q\\ IJ' HIH
400 &
¥ o
[ ' \
\ |'
200 I'| f \
0 S - "'\r_' e S
1 T T 1 1 T
[1] 2 4 ] 8 10 12 iy
[[ENER g i i E Ry o]
- o o o F:>C7 Table 2 entry 1
W TR R bW L TTE e o LT 2 P ', and
£ [minl [min] mAU  4s  [mAU ] & 7a " OM&  Table 3 entry 1
———|m—————— e | === | === | === |
1 5.988 MM 0.5411 1.01100=4 311.42639%9 16.360& .
2 7.857 MM 0.7815 5.16251e4 1101.75171 =3.e335¢ OD-H, hexane/2-propanol=1:1,1mL/min
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VWD A, =254 nm (YGSH-CJ2014-3-19000551.0)
mAl ] =
&
1750 ( \
I
1500 =] |I \
- R
10004 ‘
|
750 I \
I
= |
|
2
250 z }
2 ' 4 ' 6 8 10 12 ' 14 e
=====================I_—rﬁE???;TEE;-======================= 0
= = P:><:? Table 2 entry 3
bF (REIndra) 2SR e e i R L i i 5 P - and
% 4o BN OMe Table 4 entry 1

£ [min] [min] mAU s [mAw 1
—m | m—————— | === === | === |===mmmmeee [==mmmmmn |

1 6.188 vv 0.5404 7288.65430 195.22%32  6.662%
2 8.117 ww 0.8006 1.02104e5 1521.0257¢ 93.3371 0OD-H, hexane/2-propancl=1:1,1mL/min

VWO A, 1 F.=254 nm (YGSH-CJ2014-3-24000603.0)
Al
404
35
o] |
254
20 ‘ |
154
104 &
L
5_
% A
1] 6 1.0 |I5 le 2‘5 3:0 3‘5 IIU 4‘5 mir|
e ERE o Racemic
e . N
i (R B E SRR bR W 1 R o 7 0 7 A
£ [min] (min] mAU *s  [mAU ] % P e Me bl

e et |====] === | =======mmm |========== |======== |
1 11.088 BB 1.1472 2093.22022  41.87378 50.3221 .
2 35.857 =B 4,2177 3053.63184 2.51730 49.¢77s AS-H, hexane/Z-propanol=1:1,1mL/min
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VWO A, B P =25 ren (TOSH-C 2014324000002 1)
mAy ] a2 o
& f‘
B0 il
o* §¢e-
T = a
ﬂ_
m- X
I
“ |
304 l |Ir
o
| | /
10 J ;I ||
| "o \
) —--L‘II--hl—-
S S W T Y
- S WE AR a o
(1] SEEEEEEN SEEEEERE SEEEEEEN SEEEEER FI N Tahleaentryz
b R OTednE) BN e L TTE 9 L e BCJ
¢ [min) [min] =AU %s  [mAU ] b | P Me b

| ——— | = mm—m—— | ==mm——— |==————— |mmm—————
1 11.123 MM 1.2854 6625.43355  25.90742 20.2468
2035800 M £.173% 2.6087%e4  70.4%306 78,783z AS-H, hexanef2-propancl=1:1,1mLimin

VWDT A, R F=254 nm (YGSH-CJZ014-3- 240006 10.00
mAlU 7]
L
= &

R
&

0 10 20 30 40 50 60 i

WL S iR

o
= o o o o S Fw Table 4 entry 2
T LI L O T I .G
& h Me OMe
|

2 [min] [min] mAU *s [mau ]
e el e —— e R
1 11.589% MM 1.5264 €419.05033  70.0%112 16.181%
2 37.970 MM 7.5326 3.32491e4 73.56719 82.2131  AS-H, hexane/2-propanol=1:1,1mL/min
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VWOT A, FF =254 nm (YGSH-LKZ012-04-T200195.0)

mAU | 8

| 4'
500
00
w00

g
[
22600

-
—
R

0 T v
R T T T S "
s N _ ERESRE - - . Qe Racemic
W GRETNIN) M wER ERER MRS MR o "
§ [min] [min] mAU ot} [mAU 1 % Te

1 ©.555 VB 0.3341 1.4704%4  €63.85712 50.050% hex - i
2 22.600 VB 1.0038 1.468750m4 222.09303 45.9451 AD-I-I’ anef2-propano|—‘| -1’1mumln

VWOT A, =254 nm (T GSH-CI2014-3- 2400061701
mAL $
200 <4
1754
150
1254 ‘
100 |
75 \
5@_
2
| a
o4
254 l'
. 'k \
0+ —— = ) o e
0 5 10 15 20 " o]
R A bedi i e

Table 3 entry 3

W CRBIE) 2R b e 1 51 e LT
# [min] [min] mAU bt [mAT 1 %
=== == |====] === |=======——= | === |=======- I

1 2.024 VB 0.2995 4175.95752 206.91273 72.61€5 =1 -
2 20.578 BB 0.878€ 1574.74304 26.76647 27.3835 AD-H, hexane/2 propanol 1:1,1mLimin

Te
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[ VWO A, 5% =254 nm (TGSH-CI2014-3-19000783.0)
mAL =4 @
T
200+ #\@\
175
150 4
1254
100 ‘
75 \ &
50 | g &
t 4
25 M k
o _4/\&%”\_,&,_“__» _— S~
E T 10 ' 15 2 %5 min
M A 4R OMe
o RENTE) AR eR L gTE o ¥ 1 LT
£ [min]) [min] mAU ts [mAT 1 % Table 4 entry 3

S [ — [E———— [[E—— E— |
1 8.610 MM  0.3911 5088.59180 216.87120 70.8984 .
2 22.663 MM 1.0763 2088.70874  32.34435 29.101¢ AD-H, hexane/2-propanol=1:1,1mL/min

VW01 A, BRS04 nm (YOSH-CIR014-2-11000522.0)

—=8-052

11.027

—

TR e 4y bR

o RN SR dE s i 52 U i 7 5
H [min] [min] mAU o [mAlT 1 %
=== === [ === | = | =====———= |========== | ======== |
1 8.952 vv 0.3093 1.5€110e4 TT8.74170 49%.5280
2 11.027 vv 0.4571 1.3€£573=4 527.29132 50.0740
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VWOT A ER=254 i (YGSH-CIC0Ta 3-11000523.0)
mALl o
i
}|
150 4 \
125 4 | ]
100 <
g
o
75 {'\
. |
B |
|
[ \
25 L
| |
g _ JN N
I i & g 10 12 i
- lH]'ﬁll‘l'i-}EE;Ri’? - 0
e mmmcioiioil e e
- Table 3 entry 4
i BT 258 R e [ 5L W A e [ R M5>CL
$  [min] [min] mAU *s  [mAU ] 3 7a M® OMe
N |——=m | = | ———m e |—=mmmm e e I
1 9.031 Vv 0.2908 1515.78955 80.06336 21.8012 .
2 11.151 vB  0.4414 5437.00135 123.44278 7s.1333 AD-H, hexane/2-propanol=1:1,1mL/min
VWO A, 7 =254 nm (YGSH CI2074 4 3000731.0)
mAU ] g
3004
250 |
m-
| $
@
. | A
100-]
i ]
. | /
0 |j k ./ -
T T T T T T
2 4 5 B 10 12 i
TE Y ERg it R 0 Racemic
= = = I M N
WEREINGD N WRGE  WEIOR WRES TR M:>CL
i [min Imin] mAU  4s  [mAU ] 5 e " OMe
) e | mmmmmm e R B |
1 €.825 wv  0.4255 9541.03027 346.74€86 50.0763 . .
5 s.ase vB  0.6917 9511.92945 1es.s2412 49,5227 AS=H, hexane/2-propanol=2:1,1mL/min
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VWD A, I 5.=254 nm [YGSH-CJ20144-3000132.0)

|4
&
[} :

3

(=]
o

0 2 4 10 12 mie]
T 8 o ER AR o
S S S S E S S S E S EE S S EEEEEE === ===== M
. N
WEOGRRINGE) JON T IR e TR DC!JLQ Table 3 entry 5
# [min] [min] mAU *s [mAU | % e T OMa
Rt | === | = == |===mmmmmm fmmmmm e [
1 6.834 MM 0.4518 3542.19946 130.65689 24.04%0 )
2 9.476 WV 0.8784 1.1186%e4  198.32380 75.s510  AS-H, hexane/2-propanol=2:1,1mL/min
YWD1 A, i 12=254 nm (YGSH-CN2014-3-24000613.D)
mAll | =
l 2
300 ] Py
/
| A
250.] I
200 [

100 | I

|
50 I '
n_g,fu__ﬁ____éj \\\J

1] 2 4 EI- a 10 12 14 16 18 enin|
I B 4 b AR 4t Ohte Racemic
e 1t 1 1 st =ttt -+ -+ -+ =ttt =t =ttt t -t -t -ttt + =1 M
e
i fREnE) A e Loig e L LETiE 2 e
3 [min] [min] mAU of ) [mAaU ] & Tt
| m———— |===—]mm———— | =m—————— |mm——————— | =m————— 1
1 10.059 BV 0.4460 98927.25391 341.91306 48.9480 AD-H, hexane/2-propanol=1:1,imL/min
2 12.210 vB 0.5503 1.024%7e4  287.22165 51.0520
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VWD A, 5 #=254 nm (YGSH-CN2014-3-24000616.0)
mal | &
200 -
150
100 | ]
\ o
o \
., . } \J |
T T T T T T T
a 2 4 B 8 10 12 14 min|
===__________________==_|_nimrrﬁHt!u-:*.- e DMe
M
b TR M) 258 EEER i [ 5 A TR 5 wubte
$¢  [min] [min] mAU ‘s [mAU ] 5 e Table 3 entry &
mmm |- I [mmmm e R I | T
1 10.124 vV 0.4494 T030.96387 242.14676 70.5207 a. .
2 12.326 VB 0.5471 29$39.11353  81.83%18 29.47%3 AD-H, hexane/2-propanol=1:1,1mL/min
VWO A, & =253 nm [VGSH-CJ2014-3-24000664 0)
mAl 2
700
600} '
500 -
m-
300
] 3
] )
200-]
100
ij.4r——~';_h_!\._4_/J .
-""i""l'"'I""l""l""l
0 10 15 20 25 mir)
i #E E 4 b o Racemic
S ——— == )
U RETIEE]) AR R C:Lom
# [min] [min] 19 Ma
————|m————— | === == m———— | mmm——————— | mm———————— | ==m————— 1
1 7.885% VvV 0.4863 2.28757e4 733.12872 50.0533
2 13.248 VB 1.6042 2.28270e4  213.23653 49.3ag7 AS-H, hexane/2-propanol=1:1,1mL/min
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VWD A, E1=254 nm (TBA2014-4-3000715.0)

g

=
N .
—= 7613
——————
e

]
N '\ |

\
20: |L)| | /
Q{J\/\/\J L'; / .
-1 T rIrrrrrrrrLrrooL T
2 4 6 8 10 12 14 16 18 min}
Wi e S AR a
N/“\@
WEOGREIITE KA W WRETR W TR OOWM ove
= [min] [min] mAU *a [mAU ] % 78 ® Table 3 entry 7
e o R R — | ==mmmmme I
1 7.€13 BB 0.3987 2844.€2207 110.71%51 17.4406

2 12.524 VB 1.2315 1.34657=4  16¢6.0538¢ 22.55%¢4 AS-H, hexane/2-propanol=1:1,1imL/min

VWD A, B 15=254 nm (54 -WB\2012-04-1200273.0)

140+

]

120+

100+

E
80— [\

: R
il § \.\, j \ |

i
T — T T T — T T

0 5 10 15 20 P 0 mi
=====_-_-_-_-_-_-_====_-_-_-_------::::::===========:=:=====:= }_@7@“’ Raﬂemlc
W OREE KN eEN W VRS WA mm
$ [min] [min] mAU ‘s [mAU ] % "
e B R R P == — |

1 14.45% BB 1.139% 1.09270e4  148.16748 50.3524 .
2 21.377 BB 2.0271 1.0774024 20.2140: 45.cane  AS-H, hexane/2-propanol=3:1,1mL/min
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VWD A, B 1=258 nm (YGSH-CI2014-3- 24000591 .01

. _)\_/—ﬁ\“———-—-—.-__ .ril .
D—_,,—f—"”/fk _‘—'——-t/) ]
0 25 5 75 10 125 15 175 20 235 ooin|
o meE s eRE 0 } <:> v
W RET R WER R WERE RIS OC)"“ Table 3 entry 8
¢ [min] [min] mAU ‘s [mAU ] L 7h

1 13.677 MM 0.8084 9937.53320 204.88022 28.5076 AS-H, hexane/2-propanol=3:1,1mL/min
2 1%.54¢ VBA 1.3%68 2.45%217=4 2€9.58353 7T1.4524

VWD A, i 5-=254 nm (Y GoR-CJ20144-2000107 D)
mAl -

24015

| R ST T T T T

: W 4 LR ) j\@ Racemic
W ORER0) KA R EER MR TR ” e

$  fmin] [min] mAU *s [mAU ] 3 Br
———m——— | === | mm———— | =m—————— | ==m———— |==mmmnn I
1 11.481 V¥ 0.3%51 3333.848312 133.33028 32.7012

2 24.015 B2 1.2222 4842.€9287  $9.3€233 47.2867  AD-H, hexane/2-propanol=1:1, 1mL/min
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VWO A, =254 Nm (TGSH-CA2014-3-30007 20 0)

600~

M

&

o

g
254

e
m_
100+ /
0 i ' r
5 10 15 20 25 0 min
mBUE 4 iR % ij\@
By e,
b fRETETE 25 R W [ U T " OMe
3 [min] [min] mAU +*s [mAU ] % . éjr‘*r
——— | = | | | ==—————— | Table 4 entry 4
1 12,254 MM 0.8710 1.28601e4 24€.09276¢ 17.2136

2 25.31¢ BB 1.349%9 €.18405e4 689.06354 82.7844 AD-H, hexane/2-propancl=1:1, 1mL/min

VWD A, 3% Fo=254 nm (B 17 \2014-4-30000912.0)
mal ] %
200 <
150
100 \ E
N
I| \
0] | a
l| |l|| ll'.
A A\
0 i — M L/
I S et S B Sy F R B S B B S S S L S B S B B R F R R
5 10 15 20 25 30 35 min|
I Emmmmmemem= m——— [+}
B E o Ll F NJ\@ Racemic
e e s
OMe
W PRI Ta] SR W s LERI g Tl 1 1R
¥ [min] [min] mAU  *s [mAU ] % 7
S E—— [ [ |=mmmmmmmmm [ =mmmmmmmmm | =mmmmmmm |
1 12.955 BV 0.5194 8358.78320 238.60399 49.9170 "

2 32.772 BV 1.4272 8386.58008 87.92450 50.0830 AD-H, hexanef2-propanol=1:1,1mLimin
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VWD A, B F2=254 nm (R 1 2014-4-30000911.0)
mAU ] =
| P
1?5-‘ | é‘éu
| h
0 |
125 ]| |]
. A
] o
S
: o A { \
75 3&@ ] \
] i / \
501 |l |I
i f "
4 \
25—_ | | J
r /
u_—/"\ﬂ-\._n_,._._.__._)] —— -
T T T T T T T
5 10 15 20 75 30 35 40 i
== ====== ====== o
A 4 LA o pmJI\@
[ S SN . 5
U fLEmm) A5 i s W i W iy AT i ome
£ [min] [min] mAU *3 [mAU ] % i
Rl el il e |=-mmmmm o |=mmmmmmme l==mmm- I Table 4 entry 5
1 12.816é MM 0.5306 2083.51514 65.44341 10.1487 ¢

2 32.584 MM 1.6529 1.84463e4 185.55442  89.8513 AD-H, hexane/2-propanol=1:1,imL/min

VWD A, % [2=254 nm (FM2014-4-30000893 )

1
I—
T 12,075

| |

|

n: o JII . } T~

2 4 6 8 10 12 14mi

s============= [}

TR 4 LEAR " JL@ Racemic
" Ok

W fREI M) R i TR W i W 17 B o
#

1 8.136 BB 0.3796 7534.80518 294,.95108 50,3635 I
2 12.075 wW 0.5763 7426.02734 193.29860 49.6365 AD-H, hexane/2-propanol=1:1,imLimin

S59



mAU w0
m_
I
700 II \
[
[
600 II \
|
|
5004 | \
g [
400 o
f\ JJ \
A [
300 ,f || }
| \
f || | |
200+ |I \
\
|I \
100 n\
0 R :
0 2 4 6 8 10 12 14 min
—_ o]
LT 43 L3R 4% P>OJ\©
==== s======= == P
W ORI ) e wE s i W 0% W 1 .-
$#  [min] [min] mAU *s  [mAU ] % I
i e P B |=mmmmmmmee | =mmmmmmmm | -mmmmmm- |
Table 4 entry &
1 8,109 W 0.6048 1,70274e4  392.74094 24,5038 , e fenty
2 12.015 VBA 0.8981 5.24617=4 826.162%96 75.4962 AD-H, hexane/2-propanol=1:1,1mL/min
VWD A, 3 =254 nm (TB12014-4-23000629.0)
mAL =
800 2
700
600
SUU-_'
4004
4 "+ 3
300 8
2
200
100
5 ) .
T T T T T T T
5 10 15 20 25 30 35 min]
(5]
T Sy Bl ? J\Q Racemic
F Ohde
R R 2K W 0 T A5 i 7 i T 5L .
§ [min] [min] mAU *g [mAaU 1 %
e [=mmm | mmmm e | === mmme | ==mmmmmmm | ==mmmmmn |
1 10.635 vv 0.4673 2.47952e4 798.13593 49,7865 !
2 30.085 BB 1.5410 2.5007%e4 246.0484% 50.2135  AD-H, hexane/2-propancl=1:1,1mL/min
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VWDT A, 12=254 nm (TB'2014-4-23000830.0)

mALl 2
o
g
o
o |
P r| \
200 %&ﬁ; [| \
|
i L
l [ |
] \ , ]'|
100+ f \
] |
\ |
] | /
0_'4.','&&_,__ N - J ]
1 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 T T T L T T T T T T
0 5 10 15 20 25 30 35 i
o]
U 4 Lt P><jJT:l
F o OMe
I fRE ) 20 R W 1 L U vy U i L .
§  [min] [min] mAU *s  [mAU ] g

————|m——————— | |=m——————— | == | mmm————— | Table 4 entry 7

1 10.622 MM 0.5068 5541.16016 182.22890 10.1337 | )
2 30.119 MM 1.7585 4.91392e4  465.74265 89.8663 AD-H, hexane/2-propanol=1:1,1mL/min

VWD A, T Fo=254 nm (YGSH-CL2014-4-25000863. 0
mAl ] =
400 %
250 \\
300 ‘l|
250 [ \
] ‘ |
190 \ J/\u
] [ 1| [
100-_ ﬂl 1 Ilr lll
] | } | [
] | \
i iV A\
l:l-: PG | N &J L : 4/ .
— T T T L N ™ T — T T T T
5 10 15 20 25 30 35 _min
(5]
TP 4 Ee AR ? NJ\@ Racemic
P
OMe
[ L 1 ) I R S & g i L U oy W A
§  [min] [min] mAU  *s  [mAU ] % m
| m - ====|====mm- e R |==mmmmm= |
12.910 VB 0.6878 1.90110e4  413.49207 50.0967 @

1
2 29.983 BB 1.5644 1.89377e4 182.73145 49,9033 AD-H, hexane/2-propanol=1:1,TmLimin
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VWO A, B L=254 nm (YGSH-CJ2014-3-25000864 D)
mAlU g 1\9
250- || L®$
] [
] a
200 [
] IJ 1l
1 )
] - |
150 g & |
) 3@ o
1 IS* [
_ I |
] I ||
100 ( [ |
i | I | |
] [ [
: | [
50~ f || | i
4 J|. | 1 |
: ||| [ f
B J |
4 |
N B L_A_ J ]
] T T T T T T T
0 5 10 15 20 25 30 35 mir|
(%)
T 5 He AR “mJ\@
T F OMe
W R R] S WRER W i R U sy W i m
# [min] [(min] mAU *g [mAU ] %
-l e [-==mmmm [-==—m———- [=======- I Table 4 entry 8
1 14.443 MM 0.7843 5890.50342 125.17408 16.6107 N
2 31.036 MM 1.8510 2.0571eed  Z2e€.26274 83,3803 AD-H, hexane/2-propancol=1:1,1mL/min
VWD A, % 1c=254 nm (7.1 % 2014-4-30000910.D)
mALU &
70 3[
60 i
40 |
304 | ‘ E
] ] f[\,
20 {4
) [ |. f lll
|1 [ \
] | | { o\
10+ [ \ JF k
] \
o Snn )\ i /l —
) T T T T — 1" T T
5 10 15 20 25 mir|
— J— R ——— [s)
MBLE 27 Rl " J\@\ Racemic
—= S S S a
- N - PR . N OMe
I PRI R e i e vy LR
# [min] [min] mAU *g [mAU | % ™
Sl Bttty e ol ==l === I
1 10.232 BB 0.4311 2034.22327 70.24006 50.2995 Ma
2 26.377 BB 1.2138 2009.99963 24.79114  49.7005 AD-H, hexane/2-propanol=1:1,1mL/min
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VWO A, T Fe=254 nim (1101 5712014-4-30000909.0}
mal - @
:
100
80 - §
fﬂ'
I|
80- ’II 1||
|\
[
40 [
| [
I \
| | |'
204 | f
\
I \ f
| /\
0 _m\ J L J J —
0 5 10 15 20 25 30_min
==== == === 0
MR e 2y Ll pmj\@
e — — ]
WE PRI S w EATNE A W ol g ove
# [min] [min] mAU *5 [mAU 1 % n

] B | =========== | ====mmmmme | ====mmmmme | === I
10.329 BB 0.4362 3418.42261 116.25488 36.4438 Ve Tahle 4 entry 9

1
2 26.673 BB 1.2410 5961.56836 72.34387 63.5562 AD-H, hexane/2-propanol=1:1,1mLimin

VWO A, BETo=254 nm (VGSA-CI2014-3- 30000903 0
mAlU ] o
225 1 -«
200
175
150
125
100
75
] 2
50 5
25 ' /
0 __Mh\_,ﬁ_ﬁur &«. - .
1 L 1 1 | 1
0 10 20 30 40 min|
o R R . Nj@ Racemic
L R LN 1) - B VR LEATE 2 1A U TR ) OMe
¥ [min] [min] mAU *sg [mAU 1 % OMe

1 9.31le WV 0.4258 €360.93262 223.08519 50.1442
2 37.€91 BB 2.0837 €324.35352 45.77358 49,8558 AD-H, hexane/2-propancl=1:1,1mL/min
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VWD A, 1% 1-=254 nm (F 0 71 2014-4-30000906 D)
mAU ] 8 "
100 3 ,fb'ggb §
] &
¥ ﬂ,
| \\
80
| |
_ R
60 ||
Lo
] [
40 [
] [
|
_ o
2”' | a’
A )
D__ Lflkdw..d_.l_\,._ J \\_ - R
0 5 10 15 20 25 10 35 a0 45 il
- BT 48 LA 2 . j@
S N — N
U R Y R 111 W (EE ome
¢ [min) [min] mAU  *s  [mAU ] § T @f{’”“
S R [ QU e —— — |
1 9.400 MM  0.5499 3332.30444 100.99450 19.4159 Table 4 entry 10

2 38.054 BB 2.1423 1.38304=4 97.60650 80.5841 AD-H, hexane/2-propanol=1:1,1mL/min

VWO A, 1% Fo=254 nm {1812014-4-23000831 )

250

|
200 [ |

28951

A .;"! N J

T T T T T T
5 10 15 20 25 30 mir|

Racemic
THTBUE 4 i . NJ\@
F Ohde

U PRI 280 e [ TiE N e LEATTE A

& [min] [min] mAU *g [mAU 1 % "

il [====]======= |====mmme | === |======== | oMe

1 16.559 BB 0.7997 1.80694e4 337.33194 49.7383

2 28.951 BB 1.4258 1.82595e4 192.69733 50.2€l7 AD-H, hexane/2-propanol=1:1,1mLimin
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VWDT A, # Fo=254 nm (1B12014-4-23000832 D)

i
1 |
l

0] |

T
E] 10

B 4y a8 g J\Q

W PRE R ERY W TR A 1 i e g L |
% 7

g
0 i J
: /\ /
1 Jv'Uh_ - N~ j — J
15 20

# [min] [min] mAU *g [mRU 1
| ! | Table 4 entry 11
1 16.462 BB 0.7975 2761.26758 51.72498 8.6298
2 28.676 BB 1.4388 2.92357e4  304.94705 91.3702  AD-M, hexanel2-propanol=1:1,1mLimin

[ VWD1A =254 nm (FM2014-4-25000853.0)
] 3
i
100 'I 2
f | l &
_ /| (\
80 | l [
o |
|
|
40+ J] \
: |
201 f
: |
0 S
5 10 15
o RN =R e i o
W RIS ] ST IR e i L W iy U 1y A4
# [min] [min] mAU *3 [mARU ] %

1l 18.1€4 BB 0.934¢ 7123.69043 113.72739 50.4220
2 23.731 BB 1.1529 7004.43945 91.14078 49.5780 AD-H, hexane/2-propanci=1:1,1mLimin
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VWO A, T 1o=254 nm (FM2014-4-25000854.0)
mAU & o
] J . @2@
N &
160 : || .r
a0 ] [| i
] |
120] [| |I
100 < l||
|
80 ’ H
80+ | ~L
1 _\@’9 | I|I
404 2 & | \
%\ ||
2 k ,'
4 /
o Amo J _ J -
] A A R S T 1 — T T T L T
[1] 5 10 15 20 25 mir|
--------- [s]
HBUE 4 LER F">G4
--------- P ray,
-, 1 1 T g x - - " OMa
WE LRI ) S e W i U ety U i 41
# [min] [min] mAU  *s [mal ] % a g
il Rttt | === === | === | === | === ' Q Table 4 entry 12
1 18.240 MM 1.0552 1664.83801 26.29528 10.6957

2 23.72T MM 1.2963 1.3%006ed 178.72612  8%.3043  AD-H, hexane/2-propanol=1:1,1mL/min
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'H NMR monitoring of reactions in Table 4

Table 4, Entry 1

CaFe
t =3h45mm
| L A JFL |
t = 0h Smin
» 'tL I " A_LL]‘ ™ m . A
\« t =17h Smm
J . ] L A | S S
t = 280 S
iLs 1 W | N S
3,IO 'F.I 5 T‘IG 6.I 5 B.IO 5,‘5 5.I0 4.-,'5 4.I 0 3.I5 E.IU B.I 5 2,‘0 l.I 5 I,IO O.I 5 OIO *OI.
5 (ppm)
Table 4, Entry 2
CpaFe
| t=10min
| | ||
! | LV . S 1 S || S SRR N TR A
‘ |q t =33 min
I .
Jll (o A_A,"__LL | S LA_J S ifn .
J =53 rmin
- u L_.—f\dﬂmﬂ— _.“_,ﬂL_‘*_}"‘L.JqLJ _H_ﬁ_._‘_ﬁgk ,J"L_J_L,J
‘ t=1h30min
_____ 4._JL e B gllu'ﬁh_n_J;_h_,L_)ﬁLJl._ni,fl_J\L_.p,, I

.0 3.5 3.0 2.5 2.0 L.5 L
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Table 4, Entry 3

CpaFa
t=0h
‘ |
,J»'I‘J\_ h A A hJ\L r
t=3h
_‘I_‘(L e - _/_I__AA_A_J.\_A_A_.u._J_Ai

t=5h

JJL Lﬂ L b Al L‘ -

t=6h30min

T T T T I 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
0 .5 no 6.5 6.0 5.5 50 45 4.0 a5 30 25 0 L5 LO 05 0.0
& ippa)

Table 4, Entry 4

CpoFe

[=15 min

—Mlk__lu ‘I‘“\.xu‘ ‘i A_Aﬁ_JluL_ﬂ._A - . _,L\___ A JI\_.

t=33 min
_LLA«_‘L‘_ _ a Y U TR S S _JLJ_ .

L ‘«LL. R Y DU | U S S S Jl_

[ Y D

.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
8 (ppm)
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Table 4, Entry 5

1" CpFe
M r t=40mmn ﬁ N
J | |‘ M I || I“ll’
I M \\__J ‘L_‘».,J L_,-Jhl I A lU; L P /I‘ hlull_
f“\ t=1h40mn
JJ L | Ak JH'IUL AJA [\ A J"J\_/I__.
MJ t=4h
v, L_Jll N = u;’t\,;ﬂ_ _ Ykk, _,%ﬂ____g'k J\L_J
J\’ t=7h45 min
L _ L Ah A i
E‘IO ?.I 5 ?,‘ 1] 6.I 5 B.IO 5,I 5 5.IO 4,Ia 4.‘ 0 3.I5 3.I0 2.I 5 2,I0 1.I 5 LI 0 O.I 5 O.‘ 0 *GI.
6 (ppm)
Table 4, Entry 6
CpaFe
t=12min
R ml — A ] | LJ\__-\_.A_ N — A JIIIJ._J. e
l| \ t=17mmn
—_,—IJ thM M Ak Jl'\_J'L_ Y N U B S _JFIJ_J_—
t=25min
__JL JL SN N WY L R T AL
m t=40min
I8 [ | N Y
3“0 ?.I 5 ?‘IO 6.I 5 5.IO 5;5 5.‘0 4)3 4.I 0 3.I5 3.IU 2.I 5 2]0 1.I 5 LIO CI.I 5 O.IO -0.
5 (ppm)

S69



Table 4, Entry 7

t=20min

-

LI

CpaFe

t=1h10min

c—

M~
t=1h50min
_ﬂ'd -
t=3h

5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 L0 0.5 0.0 -0

6 (ppm)
Table 4, Entry 8
CpaFe
t=40mmn
‘M_L__x. 'y - A _LL,.___._._,__._._—'\L_J_
| t=2n
_J M A M !'LKJK_‘LMA_,..JQ ” M l
l t=6h15mn
e u'L M A JLKJU__ML__J UK_J\—J'\JQL ;
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Table 4, Entry 9

CpaFe
t =50 mun
J ‘.i't._ _AJ_,“ A _.JJJ{\_,I*'\ JE\JJ
t=3h25min
R | M_L'_n l P U P " -~ A_l I
t=3h35 min }
_ _l.]- ﬁjLIv\ Ea— I A l [
h t=6h20 min
2 2 l 1 Al Al ] A l
~'.ID ?'_Iﬁ T.IU ﬁ.lﬁ ﬁ.IU 5.I5 5..0 4_I5 -I.IU 3.I5 3.I0 E.Iﬁ E,Il] 1.5 1.0 O.Iﬁ 0.0 0
& (ppm)
Table 4, Entry 10
‘ CpaFe
LH t=35min
L | L ol
,JU\ t=3h15min
— v\ﬁ_A_ll—n_ .J;_Lﬂ_ﬁ_)'m.-ﬂ;]\_ﬂ " J'\.l 1.
t=5h15mmn J
- JMUJ_L o _AJJ_JL_}LJ[, A oA J\_Li
JM -
T wl L ¥
3.I0 'F.I5 ?,IO 6.‘5 E.IO 5.I5 5.I0 4.5 4.‘0 3.I5 SIO 2.5 2.0 1.5 1.0 O.I5 OIO -0
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Table 4, Entry 11

CpaFe
t=1h10min
|
_LWJL.LA — _ N - - _ L
l t=3h10min J
7)Hull~.m_» M P ™ . - |
J“ t=4h20min
LA WATR .J.L_A_vu- I A |
t=6h20 min
_M._ ) Y T S
3,‘ 0 'F.I 5 T,‘ 0 6.‘ 5 B.I 0 5.5 5.I 0 sLI 5 4.| 0 3.|5 3.IO BI 5 2 I0 1.I 5 l,IO O.I 5 O.IO *OI.
6 (ppm)
Table 4, Entry 12
CpgFe
t=401mmin
Al |
'I
_ _.u'uL JL\___;u_ __ﬁ I _,_,__Jluk_ I _}I‘J.__._
’h t=1h35min
o ,hﬁ'luh)“ o ~ A _AJL_JIUL. AN AW S _;'\]L_,
t=3110min
J”ui N VIR TR NN
K t=4h55 min
_M_ L _ _.ﬁ)(, | W LJ
3|0 ?|5 ?.IO 6|5 b‘O 5.5 5.|0 4.I5 4|0 3.|5 3.IO 2.‘5 ZIO l.|5 l.lﬂ 0.|5 O.IO *OI.
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