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'H and 3C NMR spectra of new compounds
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'H NMR (400 MHz) spectrum of 1, measured in chloroform-d at 303 K.
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13C NMR (100 MHz) spectrum of 1, measured in chloroform-d at 313 K.
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4000 3600 3200 2800 2400 2000 1600 1200 800 400
WAVENUMBERS(cm-1)
RESOL : 2 em-1 3057.62 27.99 1479.15 22,39 789.72 17.71
SCANS 5 2955.41 20.71 1466.62 38.01 682.69 16.73
AMPGAIN : x1 2928.41 20.78 1458.90 37.87 524.55 25.55
P.INT 1 cem1 2871.52 25.26 1426.12 25.26
BEAM ¢ single 2860.92 25.21 1384.66 21.65
S. SPEED : TGS 2212.94 40.34 1344.16 22.33
M. DATE : 11/2/18 1649. 82 .33 1304.62 17.57

6
F.NAME : BIEEPOT—4% 1596.79 6.63 1242.91 33.93
7.15 1123.35 38.64
1505.19 38.39 890.96 34.26

IR spectrum of 1.
Data: common/Nov06:a00359-7 Instrument Configuration: FD70~7,JMS-T100GCV MS Tune Method Name: FD
Sample: 3396 Katono / 1036 cyc lonization Mode: FD+ Agilent7890A Method Name: -
Experiment Date/Time: 2018/11/06 14:01:57 Acquired m/z Range: 50.00..3200.00
Average(MS[1] Time:0.44..0.55) Detector Volt: 2700[V]
Relative Intensity
1005 ~1745.72
b 872.85
80
~1746.73
~873.34
T 174,71~
807 87235
873.85 | -1747.72
40
4 581.89
204 ~1748.73
581,56 87437
171774
~1749.76
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—T T 7 .
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Mass spectrum (FD) of 1.
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'H NMR (400 MHz) spectrum of 2, measured in chloroform-d at 303 K.
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13C NMR (100 MHz) spectrum of 2, measured in chloroform-d at 313 K.
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4000 3600 3200
RESOL  : 2 cm-1 3059. 55
SGANS @ 5 2955, 41
AMPGAIN : x1 2929. 38
P.INT  : 1 em1 2871.52
BEAM : single 2211.98
S.SPEED : TGS 1657. 54
M.DATE : 11/2/18 1595. 83
F.NAME : BIEEOT—% 1579.43
1479.15
1421.30
IR spectrum of 2.

Data: common/Nov06:a00358-
Sample: 3396 Katono / 1038 PAM

Experiment Date/Time: 2018/11/06 10:58:39

Average(MS[1] Time:0.48)
Relative Intensity

100

80
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40+

2800 2400 2000 1600

.89 1378.87
.11 1341.26
.97 1301.73
.30 1244.84
.06 1206. 27
.01 1117.56
.80  890.96
22 791.65
.38  683.65
.87 532.26

WAVENUMBERS(cm-1)

524.55 41.53

Instrument Configuration: FDZ0—7,JMS-T100GCV

lonization Mode: FD+
Acquired m/z Range: 50.00..3200.00
Detector Volt: 2600[V]

872.81

872.32 ]l/ 873.82
L Ll

1745.65

| ~1746.64

174464

| -1747.65

~1748.66

| -1749.64

MS Tune Method Name: FD
Agilent7890A Method Name: -

Mass spectrum (FD) of 2.
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'H NMR (400 MHz) spectrum of (+)-3, measured in chloroform-d at 303 K.
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-3, measured in chloroform-d at 313 K.

3C NMR (100 MHz) spectrum of ()
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4000 3600 3200 2400
RESOL  : 2 cm-1 3059.55 50.44 1380.80 39.
SCANS - 2956.38 38.40 1340.30 38
AMPGAIN : x1 2929.38 39.53 1303.66 33.
P.INT @ 1 cml 2870.56 45.60 1271.84 50.
BEAM  : single 2213.91 61.03 890.96 47.
S.SPEED : TGS 1661.39 17,21 791.65 29.
M.DATE : 11/2/18 1595.83 12.46 683.65 27.
F.NAME : BIEPDFT—4 1580.40 18.02 531.30 37.
1479.15 37.71
1420.33 36.00

13cat1

IR spectrum of (+)-3.

Data: common/Nov06:a00360-
Sample: 3396 Katono / 103638 cat1
Experiment Date/Time: 2018/11/06 11:48:04

Average(MS[1] Time:0.44)
Relative Intensity

Instrument Configuration: FD70—7 JMS-T100GCV
lonization Mode: FD+
Acquired m/z Range: 50.00..3200.00
Detector Volt: 2600[V]

0 1600
WAVENUMBERS(cm-1)

400

MS Tune Method Name: FD
Agilent7890A Method Name: -

100 174567
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80
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Mass spectrum (FD) of (+)-3.
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'H NMR (400 MHz) spectrum of (+)-4, measured in chloroform-d at 303 K.
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13C NMR (100 MHz) spectrum of (+)-4, measured in chloroform-d at room temperature.
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4000 3600 3200 2800 2400 2000 1600 1200 800 400
WAVENUMBERS(cm-1)
1 2 cm1 3245.65 49.93 1465.65 51.52 531,30 37.14
i 5 3059.55 46.50 1456.01 51.49
x1 2955.41 36.60 1420.33 36.05
1 em-1 2929.38 37.72 1379.83 38.12
: single 2870.56 42.34 1344.16 38.42
TGS 2213.91 56.72 1302.70 33.50
c 117218 1658.50 17.07 1244.84 50.44
: BIEROT—4 1596.79 15.27 890.00 47.04
1579.43 19.48 788.75 31.68
1479.15 39.44 682.69 29.09
IR spectrum of (+)-4.
Data: common/Nov06:a00361- Instrument Configuration: FDF0—7,JMS-T100GCV MS Tune Method Name: FD
Sample: 3396 Katono / 103638 cat2 lonization Mode: FD+ Agilent7890A Method Name: -
Experiment Date/Time: 2018/11/06 12:07:55 Acquired m/z Range: 50.00..3200.00
Average(MS[1] Time:0.50) Detector Volt: 2600[V]
Relative Intensity
100 1745.67
~1746.68
80
| 1744.69- |
60
il | 1747.70
404
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20 | 1748.68
873.33
872.34- |
i Z873:84 174969
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Mass spectrum (FD) of (£)-4.
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'H NMR (400 MHz) spectrum of 6, measured in chloroform-d at 303 K.
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13C NMR (100 MHz) spectrum of 6, measured in chloroform-d at 313 K.
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4000 3600 3200 2800 2400 2000 1600 1200
WAVENUMBERS(cm-1)
RESOL  : 2 om-1 3059.55 37.59 1422.26 30.82
SCANS 2055 41 27.62 1382.73 26.47
AMPGAIN - x1 2928.41 27.80 1342.23 28.88
P. INT 1 em1 2870.56 33.07 1301.73 24.77
BEAM : single 2211.98 51.06 1243.88 43.43
S.SPEED | TGS 1655.61 .20 887.11 39.74
WDATE : 11/2/18 1650.79 8.31 789.72 20.39
F.NAME : BIEEPDFT—4 159583 9.79 683.65 23,60
1578.47 9.46 524.55 3552
1478.19 32.49
IR spectrum of 6.

Data: common/Nov06:a00357-

Sample: 3396 Katono / 1002cyc

Experiment Date/Time: 2018/11/06 10:47:36
Average(MS[1] Time:0.46)

Relative Intensity

Instrument Configuration: FDZ0~7,JMS-T100GCV

lonization Mode: FD+
Acquired m/z Range: 50.00..3200.00
Detector Volt: 2600[V]

100

800 400

MS Tune Method Name: FD
Agilent7890A Method Name: -

[~1745.60
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80
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40
| 872.79
20 | 174861
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87429 1743.58- 1749.64
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Mass spectrum (FD) of 6.
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'H NMR (400 MHz) spectrum of 7, measured in chloroform-d at 303 K.
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measured in chloroform-d at room temperature.

13C NMR (100 MHz) spectrum of 7,
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4000 3600 3200 2800
RESOL 2 om-1 3060.51 59.30
SCANS 5 2955.41 49.06
AWPGAIN : x1 2930.34 50.44
P. INT 1 em-1 2871.52 55.52
BEAM single 2209.09 66.94
S. SPEED : TGS 1658.50 22.31
M.DATE : 11/2/18 1595.83 23.34
F.NAME - RIEHRDT—4 1581.36 26.55
1482.04 50.58
1418.40 47.01
IR spectrum of 7.

Data: common/Nov05:a00355-
Sample: 3396 Katono / 1002 PAM
Experiment Date/Time: 2018/11/05 13:24:41
Average(MS[1] Time:0.52..0.53)
Relative Intensity
100+

2400

1379.83
1343.19
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2000 160

1418 -4

I

0 800

WAVENUMBERS(cm-1)

533.23 53.77

Instrument Configuration: FDZ0~7,JMS-T100GCV

lonization Mode: FD+
Acquired m/z Range: 50.00..3200.00
Detector Volt: 2300[V]

MS Tune Method Name: FD
Agilent7890A Method Name: -
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Mass spectrum (FD) of 7.
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'H NMR (400 MHz) spectrum of ()-8, measured in chloroform-d at 303 K.
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13C NMR (100 MHz) spectrum of (+)-8, measured in chloroform-d at room temperature.
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3600 3200 2800 2400 2000 1600 1200 800 400
WAVENUMBERS(cm-1)
RESOL  : 2 cm-1 3059.55 50.29 1420.33 41.31
SCANS : 5 2955.41 41.31 1401.05 48.78
AMPGAIN : x1 2929.38 42.53 1378.87 42.06
P.INT  : 1 em-1 2870.56 46.54 1341.26 43.09
BEAM : single 2213.91 58.66 1304.62 38.20
S. SPEED : TGS 1658.50 21.54 1247.73 50.51
M.DATE : 11/2/18 1595.83 20.55 791.65 35.69
F.NAME : BIFEROT—% 1581.36 22.06 684.61 32.06
1482.04 43.11 533.23 45.47
1444 44 47.59
IR spectrum of (+)-8.
Data: common/Nov05:a00356- Instrument Configuration: FDZ0~7,JMS-T100GCV MS Tune Method Name: FD
Sample: 3396 Katono / 1002 cat lonization Mode: FD+ Agilent7890A Method Name: -
Experiment Date/Time: 2018/11/05 13:29:28 Acquired m/z Range: 50.00..3200.00
Average(MS[1] Time:0.45..0.51) Detector Volt: 2300[V]
Relative Intensity
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Mass spectrum (FD) of (+)-8.
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'H NMR (400 MHz) spectrum of 12, measured in chloroform-d at room temperature.
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13C NMR (100 MHz) spectrum of 12, measured in chloroform-d at room temperature.
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RESOL  : 2 cm-1 3062.44 60.12
SCANS @ 5 2970.84 48.33
AMPGAIN : x1 2960.23 47.76
P.INT  : 1 cm-l 2930.34 48.41
BEAM : single 2872.49 54.99
S. SPEED : 2215.84 66.11
M.DATE : 11/2/18 1701.89 16.74
F.NAME : RIZHPDT—% 1698.04 17.93
1596.79 25.30
1482, 04 50.93

IR spectrum of 12.

Data: common/Nov05:a00362-

Sample: 3396 Katono / 986

Experiment Date/Time: 2018/11/05 14:07:48
Average(MS[1] Time:0.39)

Relative Intensity
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Instrument Configuration: FD70—7 JMS-T100GCV
lonization Mode: FD+

Acquired m/z Range: 50.00..3200.00

Detector Volt: 2550[V]
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Mass spectrum (FD) of 12.
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13C NMR (100 MHz) spectrum of 13 cont. ethanol, measured in chloroform-d at room

temperature.
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4000 3600 3200 2800 2400 2000 600 1200 800 400
WAVENUMBERS(cm-1)
RESOL  : 2 om-1 3053.76 57.01 1503.26 50.01 861.07 43.90
SCANS : 5 2957.34 37.01 1485.90 28.10 791.65 37.04
AMPGAIN : x1 2930.34 38.69 1460.83 50.72 698.11 32.82
P.INT 1 em-1 2872.49 46.00 1434.80 32.57 683.65 49.04
BEAM : single 2860.92 45.14 1402.98 31.84
S. SPEED : TGS 2213.91 66.96 1365.37 30.13
M.DATE : 11/2/18 1644.04 9.90 1334.52 35.83
F.NAME : BIEHRDT—4 1619.93 25.61 1305.59 27.01
1597.75 16.16 1216.88 46.21
1574.61 29.39 1124.31 45.17
IR spectrum of 13.
Data: common/Mar27:a90033- Instrument Configuration: FDZ0—7,JMS-T100GCV MS Tune Method Name: FD
Sample: 3396 Katohno / 804 lonization Mode: FD+ Agilent7890A Method Name: -
Experiment Date/Time: 2017/03/27 10:04:04 Acquired m/z Range: 20.00..1600.00
Average(MS[1] Time:0.42..0.49) Detector Volt: 2300[V]
Relative Intensity
100 110040
1 1101.40
80+
60
1102.40
40
204
590:49 1103.40
551.20 1072.40
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Mass spectrum (FD) of 13.
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'H NMR (400 MHz) spectrum of 16, measured in chloroform-d at room temperature.
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13C NMR (100 MHz) spectrum of 16, measured in chloroform-d at room temperature.
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WAVENUMBERS(cm-1)

RESOL 2 em-1 3060.51 60.52 1481.08 56.78 682.69 45,03
SCANS 5 2940.95 47.66 1465, 65 56.77
AMPGAIN - x1 2862.84 47.87 1421.30 51.13
P.INT 1 em-1 2215.84 65.70 1404.91 55.71
BEAM single 2151.23 65.22 1381.76 52.49
S. SPEED : TGS 1725.03 37.33 1276.66 30.14
M.DATE : 11/2/18 1654.64 37.70 1106.95 48.61
F.NAME : BEHROFT—4 1650.79 37.55 881.32 55.03

1596.79 42.71  790.68 51.30

1579.43 39.04 731.86 57.24

IR spectrum of 16.

Data: common/Nov05:a00367-

Sample: 3396 Katono / 961

Experiment Date/Time: 2018/11/05 14:13:43
Average(MS[1] Time:0.30)

Relative Intensity

Instrument Configuration: FDZ0~7 JMS-T100GCV

lonization Mode: FD+
Acquired m/z Range: 50.00..3200.00
Detector Volt: 2550[V]
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Agilent7890A Method Name: -
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Mass spectrum (FD) of 16.
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'H NMR (400 MHz) spectrum of 18a, measured in chloroform-d at room temperature.

13C NMR (100 MHz) spectrum of 18a, measured in chloroform-d at 313 K.
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Mass spectrum (FD) of 18a.
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'"H NMR (400 MHz) spectrum of 18b cont. residual solvent (ethyl acetate), measured in

chloroform-d at room temperature.
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o
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|

measured in chloroform-d at 313 K.

2

13C NMR (100 MHz) spectrum of 18b
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Mass spectrum (FD) of 18b.
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'H NMR (400 MHz) spectrum of 19, measured in chloroform-d at room temperature.
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13C NMR (100 MHz) spectrum of 19, measured in chloroform-d at room temperature.
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IR spectrum of 19.

Mass spectrum (FD) of 19.

Data: common/Nov05:a00366
Sample: 3396 Katono / 875
Experiment Date/Time: 2018/11/05 15:43:25
Average(MS[1] Time:0.36)
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'H NMR (400 MHz) spectrum of 15a, measured in chloroform-d at room temperature.
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13C NMR (100 MHz) spectrum of 15a, measured in chloroform-d at room temperature.
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Data: common/Jul24:a90203-4
Sample: 3396 Katono / 878HPLC1
Experiment Date/Time: 2017/07/24 10:49:58
Average(MS[1] Time:0.47..0.49)
Relative Intensity
100

Instrument Configuration: FD/0~7 JMS-T100GCV
lonization Mode: FD+

Acquired m/z Range: 50.00..6400.00

Detector Volt: 2400[V]

MS Tune Method Name: FD
Agilent7890A Method Name: -
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"H NMR (400 MHz) spectrum of 15b, measured in chloroform-d at room temperature.
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13C NMR (100 MHz) spectrum of 15b, measured in chloroform-d at room temperature.

Data: common/Jul24:a90205- Instrument Configuration: FDZ0—7,JMS-T100GCV MS Tune Method Name: FD
Sample: 3396 Katono / 878HPLC2-2 lonization Mode: FD+ Agilent7890A Method Name: -
Experiment Date/Time: 2017/07/24 11:00:59 Acquired m/z Range: 50.00..6400.00
Average(MS[1] Time:0.44..0.45) Detector Volt: 2400[V]
Relative Intensity
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Mass spectrum (FD) of 15b.
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'H NMR (400 MHz) spectrum of 15¢, measured in chloroform-d at room temperature.
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, measured in chloroform-d at room temperature.

13C NMR (100 MHz) spectrum of 15¢
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Data: common/Jul24:a90204- Instrument Configuration: FD70—7 JMS-T100GCV

MS Tune Method Name: FD

Sample: 3396 Katono / 878HPLC2-1 lonization Mode: FD+ Agilent7890A Method Name: -
Experiment Date/Time: 2017/07/24 10:54:58 Acquired m/z Range: 50.00..6400.00
Average(MS[1] Time:0.46..0.48) Detector Volt: 2400[V]
Relative Intensity
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Mass spectrum (FD) of 15c.
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'H NMR (400 MHz) spectrum of a mixture of 25a and 25b, measured in chloroform-d

at room temperature.
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13C NMR (100 MHz) spectrum of a mixture of 25a and 25b, measured in chloroform-d

at 308 K.
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IR spectrum of a mixture of 25a and 25b.

Data: common/Nov06:a00365-

Sample: 3396 Katono / 1103638 975 a/b mix
Experiment Date/Time: 2018/11/06 12:12:44
Average(MS[1] Time:0.43)

Relative Intensity

Instrument Configuration: FDZ0—7 JMS-T100GCV

lonization Mode: FD+

Acquired m/z Range: 50.00..3200.00

Detector Volt: 2600[V]
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Mass spectrum (FD) of a mixture of 25a and 25b.
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'H NMR (400 MHz) spectrum of 29, measured in chloroform-d at room temperature.
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13C NMR (100 MHz) spectrum of 29, measured in chloroform-d at room temperature.

S73



kk-461

Claad 1 1] |
80.00 {1 /
[
" |
) |
E |
[ ]
E (bl | iWE
3 4000 T
: H e
= [ 1| ; ’ |
I I 0 £ R
‘ [ [ | 5
‘ ERN
1 i 19
B ]
| |
0.00 —t t ‘ T
| | | | |
| | e
4000 3600 3200 2800
RESOL  : 2 cm-1 3070.16 73.28
SCANS : 5 2962.16 37.71
AMPGAIN : xI 2935.16 40.47
P.INT  © 1 oml 2875.38 52.46
BEAM - single 1701.89  6.80
S.SPEED - TGS 1589.08 22.89
M.DATE : 3/23/16 1573.65 30. 24
F.NAME : RIEROT—4 1477.22 16.87
1430.94 44,08
1381.76 64.52
IR spectrum of 29.

Data: common/Mar16:a80041-g
Sample: 3396 Kusaka / KK-461-22
Experiment Date/Time: 2016/03/16 15:10:58
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'H NMR (400 MHz) spectrum of 30, measured in chloroform-d at room temperature.
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13C NMR (100 MHz) spectrum of 30, measured in chloroform-d at room temperature.

S75

0.0——o +



TRANSMITTANCE
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IR spectrum of 30.
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Mass spectrum (FD) of 30.
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I'H NMR spectra of new compounds (unprotected)

"H NMR spectrum (400 MHz) of 9a cont. residual solvents (ethanol and ethyl acetate

etc.), measured in chloroform-d at room temperature.

(ethyl acetate etc.),

"H NMR spectrum (400 MHz) of 9b cont. residual solvents

measured in chloroform-d at room temperature.
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"H NMR spectrum (400 MHz) of 11' cont. residual solvents (hexane), measured in

d at room temperature.
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'H NMR spectrum (400 MHz) of 26', measured in chloroform-d at room temperature.
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"H NMR spectrum (400 MHz) of 28, measured in chloroform-d at room temperature.
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"H NMR spectrum (400 MHz) of 30' cont. residual solvents (dichloromethane and

hexane), measured in chloroform-d at room temperature.
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1:50 ethanol/chloroform; CHIRALPAK IF, DAICEL Co., Japan
first fraction: (+)-3 ([¢]p = +590.8)
second fraction: (-)-3 ([¢]p = -572.6)

i
(b) ()-8
L S 1:200 ethanol/chloroform; CHIRALPAK IF, DAICEL Co., Japan

first fraction: (+)-8 ([a]p = +1062)
second fraction: (-)-8 ([a]p = —-1067)
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Chiral HPLC traces, detected by UV at 254 nm (green lines).
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