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General

All the reagents were purchased from TCI chemicals and local suppliers and used without
purification. The starting materials (1a-i) were prepared following our previous paper.! All
reactions were monitored by TLC. Chromatography refers to open column chromatography on
silica gel (100-200 mesh).

"H NMR spectra were recorded on 500 MHz and '*C NMR spectra were recorded on 125
MHz by using a Bruker Avance 500M spectrometer. Chemical shifts were reported in parts per
million (J) relative to tetramethylsilane (TMS). Mass spectra were performed on an Ultima
Global spectrometer with an ESI source. The X-ray single-crystal diffraction was performed on
Saturn 724+ instrument. Optical rotations were measured on SGW-1 automatic polarimeter and
reported as follows: [a]™p (¢ g/100 mL, solvent). Chiral HPLC analysis was performed using a

Shimadzu LC-20 HPLC.
General procedure for the preparation of spiropyrrolidinyl-benzoisothiazolines 3
After a suspension of the DM-Segphos (0.0077 mmol) and Cu(OTf), (0.007 mol) in

CH,Cl, (0.2 mL) was stirred for 1h at room temperature, a solution of the imine 2 (0.12 mmol)
in CH,Cl, (0.1 mL) was added. After being stirred at -25 °C for 10 mins, DBU (0.12 mmol) and
a solution of the dipolarophile 1 (0.1mmol) in CH,Cl, (0.1 mL) was added and the resulting
solution was stirred at -25 °C for 2h. After that, saturated aqueous NH4Cl (0.2 mL) was added
and the organic layer was separated and evaporated to remove solvent under reduced pressure.
The residue was subjected to column chromatography on silica gel (100-200 mesh) using

petroleum/ethyl acetate as eluent to afford spiropyrrolidinyl-benzoisothiazolines 3.

(2'R,3R4'S,5'R)-1-methyl-2',4’-diphenyl-5'-methoxycarbonyl-1H-spiro[benzo|c]
isothiazole-3,3'-pyrrolidine]-2,2-dioxide 3m) (CCDC 1515086)

Fig 1. X-ray crystallography of compound 3m.

1G. Cao, F. Long, Y. Zhao, Y. Wang, L. Huang and D. Teng, Tetrahedron, 2014, 70, 9359.
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Characterization data and spectra of compound 3a-t

(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-phenyl-5'-methoxycarbonyl-1H-spiro[benzo[ c]isothiazole-3,3'-

pyrrolidine]-2,2-dioxide (3a)

'H NMR (500 MHz, CDCls): 6 7.19 (t, 1H, J= 7.8 Hz), 7.15-7.03 (m, 5H), 6.77 (t, 1H, J = 7.7 Hz), 6.53
(d, 1H, J = 7.8 Hz), 6.36 (d, 1H, J = 7.6 Hz), 5.19 (s, 1H), 4.07 (d, 1H, J = 9.4 Hz), 3.89 (s, 3H), 3.11-
3.06 (m, 1H), 2.96 (s, 3H), 1.43 (d, 3H, J= 7.1 Hz). 3C NMR (125 MHz, CDCl;): 6 173.4, 140.9, 138.0,
129.2, 127.9, 127.7, 127.4, 125.3, 122.9, 121.6, 108.7, 66.0, 64.5, 52.4, 43.2, 26.1, 12.6.; HRMS (ESI-
TOF*): m/z Calcd. for Cy)H3N,04S [(M+H)*]: 387.1379. Found: 387.1376. Chiral HPLC (Daicel
Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min, A = 254 nm) #g(major) = 9.391 min, fr(minor) = 14.358

min; [0]2%p = + 54.8° (¢ = 0.27, CH,CL,)..

'"H NMR Spectrum of 3a

Fei-7-10 1H 2015 07 10

H
O N COMe
= "CHy
e
N

!

J}}Mﬂll U4

T
6.5 E 5.5

“mteshy

13C NMR Spectrum of 3a

5.0

g

3.0

Tl

o~

-

25 20 1.5

d

HRME Fei-7-10
EXENO i
FROCNO &
Date_ 20150710
Time 15.48
INSTROM spect
FROBHD 5 mm PABBO BB-
FULEROG zg30
D 32768
SOLVENT CDC13
NS B
D3 k5
SWH 10000.000 Hz
FIDRES 0.30517& Hz
RQ 1.6385000 sec
RG 256
oW 50.000 usec
DE €.00 usec
IE 673.2 K
Dl 1.00000000 sec
D0

CHANNEL £1
HUCL 1H
Bl 13.00 usec
FL1 2.00 dB
SFOL 500.0335010 MHz
5T 16384
SF 500.0300097 MHz
WOW EM
35B a
1B 0.30 Hz
GB ]
EC 4.00



LEP-7-31-1-8 13c¢ 2015 07 31
L} Fal
: IiNEnEmE & ggz g& ¥ & 8 4 BRUKER
8 SEENRNENY E EEf 48 o i 8 (.55
i
S\ Volb o T
EXENG 2
PROCKG 1
Date_ 20150731
Time 12.26
IKSTRUM spect
FRGBHD 5 mm FABBG BB=-
FULFROG zgpgin
Lgr) 65536
BOLVENT cocll
NB o6
ol 2
BY¥H 32675.738 Hz
FIDRER 0.498653 Hz
AQ 1,0027661 mec
RE 578
oy 15,300 uasc
DB €.00 ussc
T8 673.2 K
ol 2,00000000 asc
dil 0.03000000 msec
DELTA 1.69555958 mec
Lgrle] 20
-------- CHANNEL {1 msmmamasm
Nucl 13c
Fl 12.20 usec
Ll 3.00 dB
Bral 125, 7464750 MHz
-------- CHANNEL f2 ssmmmmam
CFOFRG2 walbzlé
nuc2 1x
FCFD2 60,00 uasc
FL2 2.00 B
FL12 17.70 dB
FL1] 17.70 4B
Bra2 500.0355000 mMEz
BI 2768
BP 125.7326463 MEz
WOY 8
BEE [
bA:] 10.00 Hz
i 1.
. Y P T o TR

1 1 1 1 1
180 180 140 120 100 80 80 40 20 ppm

H co,Me

(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-(p-tolyl)-5'-methoxycarbonyl-1 H-spiro[benzo[ c]isothiazole-3,3'-

pyrrolidine]-2,2-dioxide (3b)

'"H NMR (500 MHz, CDCly):  7.19 (t, 1H, J = 7.8 Hz), 6.90 (s, 4H), 6.77 (t, 1H, J = 7.6 Hz), 6.53 (d,
1H, J=17.9 Hz), 6.39 (d, 1H, J= 7.7 Hz), 5.14 (s, 1H), 4.04 (d, 1H, J = 9.3 Hz), 3.88 (s, 3H), 3.09-3.05
(m, 1H), 2.95 (s, 3H), 2.24 (s, 3H), 1.42 (d, 3H, J = 7.0 Hz). 3C NMR (125 MHz, CDCls): § 173.5,
140.9, 137.3, 134.9, 129.1, 128.1, 127.8, 125.3, 123.1, 121.5, 108.7, 65.8, 64.4, 52.4, 43.4, 26.2, 21.0,
12.7.; HRMS (ESI-TOF*): m/z Calcd. for C,1HysN,04S [(M+H)*]: 401.1535. Found: 401.1543. Chiral
HPLC (Daicel Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min, A = 254 nm) fr(major) = 8.428 min,

t(minor) = 11.642 min; [o]%p =+ 45.1° (c = 0.37, CH,Cly).
'H NMR Spectrum of 3b
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(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-(m-tolyl)-5"-methoxycarbonyl-1 H-spiro[benzo|[ c]isothiazole-3,3'-
pyrrolidine]-2,2-dioxide (3¢)

'H NMR (500 MHz, CDCl;): § 7.19 (t, 1H, J = 7.3 Hz), 6.99-6.94 (m, 2H), 6.87 (d, 1H, J = 7.5Hz),
6.78-6.76 (m, 2H), 6.54 (d, 1H, J= 7.9 Hz), 6.36 (d, 1H, J= 7.7 Hz), 5.15 (s, 1H), 4.07 (d, 1H, J=9.4
Hz), 3.90 (s, 3H), 3.11-3.05 (m, 1H), 2.96 (s, 3H), 2.14 (s, 3H), 1.42 (d, 3H, J = 7.0 Hz). 3C NMR (125
MHz, CDCly): 0 173.5, 140.9, 137.9, 137.0, 129.2, 128.6, 128.4, 127.3, 125.4, 125.1, 123.0, 121.5, 108.7,
66.0, 64.5, 52.5, 43.2, 26.2, 21.2, 12.7.; HRMS (ESI-TOF*): m/z Calcd. for C,;H,5sN,0,4S [(M+H)*]:
401.1535. Found: 401.1544. Chiral HPLC (Daicel Chiralpak AD-H, 10% IPA/hexanes, 1 mL/min, A =
254 nm) tr(major) = 15.676 min, tr(minor) = 48.439 min; [a]>p = +30.4° (¢ = 0.28, CH,Cl,).

'H NMR Spectrum of 3¢
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(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-(4-methoxyphenyl)-5'-methoxycarbonyl-1 H-spiro[benzo[ c]isothiazole-

3,3'-pyrrolidine]-2,2-dioxide (3d)

"H NMR (500 MHz, CDCl3): 6 7.20 (t, 1H, J=7.9 Hz), 6.94 (d, 2H, J= 8.5 Hz), 6.80 (t, 1H, J=7.7 Hz),
6.62 (d, 2H, J=8.5 Hz), 6.53 (d, 1H, J= 7.9 Hz), 6.45 (d, 1H, J="7.6 Hz), 5.13 (s, 1H), 4.04 (d, 1H, J =
9.2 Hz), 3.89 (s, 3H), 3.73 (s, 3H), 3.09-3.06 (m, 1H), 2.94 (s, 3H), 1.44 (d, 3H, J = 7.1 Hz). 3C NMR
(125 MHz, CDCly): 6 173.5, 159.2, 140.9, 129.8, 129.2, 129.1, 125.3, 123.2, 121.7, 112.8, 108.7, 65.7,
64.5,55.2,52.5,43.3, 26.2, 13.1.; HRMS (ESI-TOF*): m/z Caled. for C;;H,sN,05S [(M+H)*]: 417.1484.
Found: 417.1492. Chiral HPLC (Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min, A = 254 nm)
tr(major) = 19.215 min, tz(minor) = 28.847 min; [a]*p = +32.2° (¢ = 0.36, CH,Cl,).

'H NMR Spectrum of 3d
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(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-(4-fluorophenyl)-5'-methoxycarbonyl-1 H-spiro[benzo[ c]isothiazole-
3,3'-pyrrolidine]-2,2-dioxide (3e)

'"H NMR (500 MHz, CDCl3): 6 7.20 (t, 1H, J = 7.7 Hz), 7.02-7.00 (m, 2H), 6.82-6.76 (m, 3H), 6.54 (d,
1H, J = 8.0 Hz), 6.47 (d, 1H, J = 7.4 Hz), 5.14 (s, 1H), 4.03 (d, 1H, J=9.2 Hz), 3.88 (s, 3H), 3.09-3.05
(m, 1H), 2.94 (s, 3H), 1.44 (d, 3H, J = 7.1 Hz). 3C NMR (125 MHz, CDCl;): J§ 173.4, 140.7, 133.6,
129.6, 129.5, 129.3, 125.2, 122.9, 121.7, 114.2, 114.0, 108.7, 76.2, 65.4, 64.5, 52.4, 42.9, 26.0, 12.9.;
HRMS (ESI-TOF"): m/z Calcd. for Cy0H»FN,O4S [(M+H)*]: 405.1284. Found: 405.1280. Chiral HPLC
(Daicel Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min, A = 254 nm) fr(major) = 7.982 min, fr(minor) =
10.172 min; [a]?’p = +28.7° (¢ = 0.24, CH,Cl,).

'H NMR Spectrum of 3e
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(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-(4-chlorophenyl)-5'-methoxycarbonyl-1 H-spiro[benzo[ c]isothiazole-

3,3'-pyrrolidine]-2,2-dioxide (3f)

'"H NMR (500 MHz, CDCl;): 6 7.13 (t, 1H, J = 7.7 Hz), 6.98-6.89 (m, 4H), 6.74 (t, 1H, J= 7.6 Hz), 6.47
(d, 1H, J=17.9 Hz), 6.40 (d, 1H, J = 7.6 Hz), 5.05 (s, 1H), 3.95 (d, 1H, J = 9.3 Hz), 3.80 (s, 3H), 3.00-
2.97 (m, 1H), 2.87 (s, 3H), 1.35 (d, 3H, J= 7.0 Hz). 3C NMR (125 MHz, CDCl;): 6 173.4, 140.8, 136.5,
133.5, 129.5, 129.3, 127.5, 125.3, 122.7, 121.8, 108.9, 76.3, 65.5, 64.5, 52.5, 43.0, 26.1, 12.9.; HRMS
(ESI-TOF*): m/z Caled. for C,0Hx,CIN,O,S [(M+H)*]: 421.0989. Found: 421.0983. Chiral HPLC
(Daicel Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min, A = 254 nm) fz(major) = 8.180 min, fr(minor) =

10.133 min; [a]*p = +40.3° (c = 0.29, CH,Cl,).

'H NMR Spectrum of 3f
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(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-(4-bromophenyl)-5'-methoxycarbonyl- 1 H-spiro[benzo[ c]isothiazole-

3,3'-pyrrolidine]-2,2-dioxide (3g)

'"H NMR (500 MHz, CDCl;): ¢ 7.24-7.20 (m, 3H), 6.92 (d, 2H, J = 7.7 Hz), 6.83 (t, 1H, J = 7.5 Hz),
6.56 (d, 1H, J=17.9 Hz), 6.47 (d, 1H, J = 7.5 Hz), 5.13 (s, 1H), 4.04 (d, 1H, J = 8.9 Hz), 3.89 (s, 3H),
3.08-3.05 (m, 1H), 2.97 (s, 3H), 1.43 (d, 3H, J = 6.8 Hz). 3C NMR (125 MHz, CDCl3): 6 173.4, 140.8,
137.1, 130.4, 129.7, 129.5, 125.3, 122.7, 121.8, 108.8, 76.2, 65.5, 64.5, 52.5, 42.9, 26.1, 12.8.; HRMS
(ESI-TOF*): m/z Caled. for CyoH»BrN,O4S [(M+H)*]: 465.0484. Found: 465.0477. Chiral HPLC
(Daicel Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min, A = 254 nm) fr(major) = 8.742 min, fr(minor) =

10.748 min; [a]*’p = +43.3° (¢ = 0.40, CH,Cl,).

TH NMR Spectrum of 3g
LEF-1-84-8 1H 2015 11 30
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13C NMR Spectrum of 3g
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(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-(4-(trifluoromethyl)phenyl)-5'-methoxycarbonyl-1H-
spiro[benzo[c]isothiazole- 3,3'-pyrrolidine]-2,2-dioxide (3h)

'"H NMR (500 MHz, CDCl;): 6 7.33 (d, 2H, J = 8.1 Hz), 7.22 (t, 1H, J = 7.8 Hz), 7.17 (d, 2H, J = 8.0
Hz), 6.78 (t, 1H, J=7.6 Hz), 6.56 (d, 1H, J="7.9 Hz), 6.39 (d, 1H, J= 7.6 Hz), 5.23 (s, 1H), 4.07 (d, 1H,
J=9.5Hz), 3.89 (s, 3H), 3.10-3.07 (m, 1H), 2.97 (s, 3H), 1.42 (d, 3H, J= 7.1 Hz). 3C NMR (125 MHz,
CDCly): 0 173.4, 142.3, 140.8, 131.0, 129.7, 128.9, 128.4, 125.3, 124.3, 122.4, 121.9, 109.0, 76.4, 65.6,
64.5, 52.6, 42.8, 26.1, 12.6.; HRMS (ESI-TOF*): m/z Calcd. for C,HpF3N,O4S [(M+H)*]: 455.1252.
Found: 455.1257. Chiral HPLC (Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.5 mL/min, A = 254 nm)
tr(major) = 17.586 min, tzx(minor) = 18.827 min; [a]'®p = +22.3° (¢ = 0.31, CH,Cl,).

'H NMR Spectrum of 3h
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(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-(furan-2-yl)-5'-methoxycarbonyl- 1 H-spiro[benzo[ c]isothiazole-3,3'-
pyrrolidine]-2,2-dioxide (3i)

'H NMR (500 MHz, CDCl;): § 7.26-7.24 (m, 2H), 6.78 (t, 1H, J = 7.6 Hz), 6.67 (d, 1H, J = 7.9Hz), 6.36
(d, 1H, J=2.5 Hz), 6.29 (s, 1H), 6.06 (d, 1H, J=7.7 Hz), 5.24 (s, 1H), 4.09 (d, 1H, J=10.0 Hz), 3.83 (s,
3H), 3.22-3.17 (m, 1H), 3.10 (s, 3H), 1.31 (d, 3H, J = 7.1 Hz). 3C NMR (125 MHz, CDCls): § 173.8,
152.7, 142.0, 141.1, 129.5, 124.2, 121.8, 121.2, 110.6, 109.8, 108.8, 63.0, 59.2, 52.4, 44.8, 26.5, 11.2.;
HRMS (ESI-TOF"): m/z Calcd. for C1gH,N,OsS [(M+H)*]: 377.4350. Found: 377.4355. Chiral HPLC
(Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min, A = 254 nm) fr(major) = 21.408 min, fg(minor)
= 23.827 min; [0]*p = +42.4° (¢ = 0.31, CH,Cl,).

'H NMR Spectrum of 3i
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(2'R,3R,4'S,5'R)-1,4'-dimethyl-2'-phenyl-5'-tert-butoxycarbonyl- / H-spiro[benzo[ ¢ ]isothiazole-3,3'-

pyrrolidine]- 2,2-dioxide (3j)

'H NMR (500 MHz, CDCl;): § 7.16 (t, 1H, J = 7.8 Hz), 7.12-7.02 (m, 5H), 6.77 (t, 1H, J= 7.6 Hz), 6.50
(d, 1H, J =79 Hz), 6.43 (d, 1H, J= 7.5 Hz), 5.14 (s, 1H), 3.92 (d, 1H, J= 9.1 Hz), 3.04-2.98 (m, 1H),
2.92 (s, 3H), 1.57 (s, 9H), 1.44 (d, 3H, J = 7.1 Hz). 3C NMR (125 MHz, CDCl): § 172.3, 140.7, 137.9,
129.2, 127.9, 127.7, 127.3, 125.1, 123.1, 121.6, 108.7, 82.0, 66.2, 65.5, 43.5, 28.1, 26.1, 13.2.; HRMS
(ESI-TOF*): m/z Calcd. for Cy3H,9N,04S [(M+H)*]: 429.1848. Found: 429.1857. Chiral HPLC (Daicel
Chiralpak AD-H, 5% IPA/hexanes, 0.25 mL/min, A = 254 nm) fg(major) = 71.125 min, tx(minor) =

75.932 min; [a]'®p =+ 58.0° (¢ = 0.35, CH,Cl,).
'H NMR Spectrum of 3j
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(2'R,3R,4'S,5'R)-2'-(4-fluorophenyl)-1,4'-dimethyl-5'-tert-butoxycarbonyl- / H-spiro[benzo[ c]isothiazole-
3,3"-pyrrolidine]- 2,2-dioxide (3k)

"H NMR (500 MHz, CDCl): 6 7.20 (t, 1H, J = 7.7 Hz), 7.02-6.99 (m, 2H), 6.83 (t, 1H, J= 7.6 Hz), 6.76
(t, 2H, J = 8.6 Hz), 6.52 (t, 2H, J = 8.6 Hz), 5.10 (s, 1H), 3.89 (d, 1H, J = 8.9 Hz), 3.02-2.96 (m, 1H),
2.92 (s, 3H), 1.57 (s, 9H), 1.46 (d, 3H, J= 7.1 Hz). 3C NMR (125 MHz, CDCl;):  172.4, 140.8, 133.6,
129.6, 129.4, 125.2, 121.8, 114.3, 114.1, 108.8, 82.2, 76.4, 65.8, 65.6, 43.4, 28.2, 26.1, 13.5.; HRMS
(ESI-TOF*): m/z Calcd. for C,3HsFN,04S [(M+H)*]: 447.1754. Found: 447.1759. Chiral HPLC (Daicel
Chiralpak AD-H, 70% IPA/hexanes, 0.18 mL/min, A = 254 nm) fr(major) = 27.143 min, fr(minor) =
29.060 min; [a]'®p = +69.4° (¢ = 0.33, CH,Cl,).

'TH NMR Spectrum of 3k
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(2'R,3R,4'S,5'R)-2'-(4-chlorophenyl)- 1,4'-dimethyl-5'-fert-butoxycarbonyl-/ H-spiro[benzo[ c]isothiazole-
3,3'-pyrrolidine]- 2,2-dioxide (31)

'"H NMR (500 MHz, CDCl;): 6 7.21 (t, 1H, J = 7.8 Hz), 7.05-6.97 (m, 4H), 6.83 (t, 1H, J= 7.6 Hz), 6.53
(d, 2H, J = 7.8 Hz), 5.09 (s, 1H), 3.89 (d, 1H, J= 9.0 Hz), 3.00-2.95 (m, 1H), 2.93 (s, 3H), 1.57 (s, 9H),
1.45 (d, 3H, J=7.2 Hz). 3C NMR (125 MHz, CDCl;): 6 172.2, 140.7, 136.3, 133.4, 129.4, 129.3, 127.4,
125.1, 122.9, 121.8, 108.8, 82.1, 76.3, 65.6, 65.5, 43.3, 28.1, 26.0, 13.3.; HRMS (ESI-TOF*): m/z Calcd.
for Cp3H,5CIN,O4S [(M+H)']: 463.1458. Found: 463.1450. Chiral HPLC (Daicel Chiralpak AD-H, 70%
IPA/hexanes, 0.2 mL/min, A = 254 nm) fx(major) = 24.554 min, tzx(minor) = 26.050 min; [o]'8p = +62.1°
(c =0.34, CH,ClL,).

'H NMR Spectrum of 31

S19



LFF-3-81 1H 2016 12 18
GERELEEL ST
WP VY

w fal
EEEED

iidtaciEais

Aorddrddddrddddddddd

WY

BRUKER

NAME LrFF-3-61
EXENG i
FRACNG 1
nate_ 20161218

Time 15.28
INETRUM mpact
FRREHD § Im PABBQ BE-
FULFROG 2630

™ 16384
BOLVENT el

bl 16

e 1

BYH 10000, 000 Hz
FIDFER 0.610352 m
A 0, 6153000 aec
i1} 161l

by 50,000 usec
DB 6. 00 umac
TB €13.2 K
ol 1.00000000 asc
urle] 1
ssmmmuns CHANNEL !] swesssmam
mel i

Fl 13.00 usec
FLl .

BrOl 500, 0335010 MHZ
Bl 16384

BF 500, 0300097 MHZ
il B

BEB '

1B .30 B
-] o

FC 2.0

T T T T T T T
80 785 70 88 80 68 G0 48 40 E 0 28 20 18 1
v v o] | = = - =
13C NMR Spectrum of 31
LFF=-3-81 13C 2016 12 22
o puenwneen =
ot GmamNmAaE @ EEETERE E 2y BRUKER
= & & [l [ I e B i | ] ]
8 EEEREER R SEREE 84 g &4 (. >4.)
ANV WV Y s B
EXFNQ 2
PRACNG 1
Date_ 20iei222
Time 18,58
INETRUM spect
FR4BED 5 mm FABBO BB-
FULFROG Zgpgan
€5536
BOLVENT oell
] 1836
e 2
E 32675,736 Kz
PIDRER 0. 456653 Hz
Aq 1.0027661 sac
RG 5780
¥ 15.300 usec
DE €.00 usec
TE €713.2 X
ol 2.00000000 sac
all 0.03000000 sac
DELTA 1.85955556 sac
yriv} bi+)
mammmans CHANNEL f1 ssssssss
Nucl 1ic
Fi 12,20 usec
FLL 3.00 @@
Eral 125,7464750 MHz
menmmsns CHANNEL £2 sssssmam
CFRFROZ walbzl6
a2 1x
FCPD2 ED. 00 ussc
FL2 2.00 &8
FL12 17.70 o
FL13 171.70 @
Era2 500,0355000 MHZ
Bl 2768
EF 125.7326455 MHz
W =M
1] g
LB 12.00 H2
cB ]
FC 3.00
T T T T T T T T
180 160 140 120 100 &0 60 40 0 ppm

S20



(2'R,3R,4'S,5'R)-1-methyl-2',4’-diphenyl-5'-methoxycarbonyl- 1 H-spiro[benzo[ c]isothiazole-3,3'-
pyrrolidine]-2,2-dioxide (3m)

'H NMR (500 MHz, CDCl;): d 7.28-7.26 (m, 5H), 7.19-7.09 (m, 6H), 6.95-6.89 (m, 2H), 6.29 (d, 1H, J
=17.9 Hz), 5.48 (s, 1H), 4.68 (s, 1H), 4.15 (d, 1H, J = 8.7 Hz), 3.80 (s, 3H), 2.98 (br, 1H), 2.57 (s, 3H).
3C NMR (125 MHz, CDCl;): 6 172.9, 140.6, 136.4, 136.0, 129.3, 128.3, 128.1, 128.0, 127.3, 125.6,
124.8, 121.6, 108.8, 68.0, 64.8, 55.6, 52.6, 26.0.; HRMS (ESI-TOF*): m/z Calcd. for C,5sHy5N,04S
[(M+H)"]: 449.1535. Found: 449.1539. Chiral HPLC (Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8
mL/min, A = 254 nm) fzx(major) = 26.979 min, fr(minor) = 35.305 min; [0]*p = +70.6° (¢ = 0.47,

CH,Cl).
'H NMR Spectrum of 3m
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(2'R,3R,4'S,5'R)-1-methyl-2'-phenyl-4’-(o-tolyl)-5'-methoxycarbonyl-1 H-spiro[benzo|[ c]isothiazole-3,3'-

pyrrolidine]-2,2-dioxide (3n)

'"H NMR (500 MHz, CDCl;): 6 7.76 (d, 1H, J = 7.8 Hz), 7.54 (d, I1H, J = 7.5 Hz), 7.37 (t, IH, J= 7.6
Hz), 7.23 (t, 1H, J=17.5 Hz), 7.19-7.14 (m, 2H), 7.11-7.06 (m, 2H), 6.98-6.97 (m, 4H),
= 7.8 Hz), 5.38 (s, 1H), 4.66 (d, 1H, J = 7.2 Hz), 4.50 (s, 1H), 3.83 (s, 3H), 2.84 (br, 1H), 2.54 (s, 3H),
2.26 (s, 3H). 3C NMR (125 MHz, CDCly): 6 172.6, 140.1, 137.9, 136.9, 134.1, 130.2, 129.2, 128.1,
127.8, 126.7, 126.3, 126.2, 124.8, 121.6, 108.3, 75.6, 71.2, 67.6, 52.6, 49.0, 25.3, 20.4.; HRMS (ESI-
TOF"): m/z Caled. for CsHy7N,04S [(M+H)*]: 463.1692. Found: 463.1702. Chiral HPLC (Daicel
Chiralpak AD-H, 30% IPA/hexanes, 0.9 mL/min, A = 254 nm) fg(major) = 17.496 min, tgx(minor) =
19.332 min; [a]?’p = +20.0° (¢ = 0.28, CH,Cl,).

'H NMR Spectrum of 3n

S22

NAE LF=-1-1328
EXING 2
PROCNO i
Dats_ 20151822
Tine 18,31
TNSTRI spect
PROBED 5 mn PABEQ EE=
PULPROG 2gpa3d

D 36
SOINENT Cocla

NS a1s

8 2

SWE 32679,738 Ha
FIIRES 0, 498653 Ha
AQ 1, 0027661 =mc
BG 3280

oy 15,300 usec
IE 6,00 usec
TE §73,2 K
o1 2.00000000 =ec
dll 0.03000000 =ec
DELTA 1,899999580 sec
TDQ ]
-------- CHAMEL £1 =mmmm===
ucL 13C

1 12,20 ugec
L1 3,00 dB
FOL 125, 7464750 MHz
-------- CHANNEL £2 m=memmm===
POPRG2 Waltzl6

Tuca 1H

crn2 B0.00 usmse
L2 2.00 48
Lig 17.70 dB
113 17,70 &8
:-I'az 500, 0255000 MHz
F 125.7326432 MHz
oy EX

558 a
LB 3,00 Hz
GB o
PC 1.00

6.18 (d, 1H, J



LF-1-13¢

IRERRRRLARRANIREARRIAECY BF
wa oo

o
|

1E 2015 12 24

o

L A

&1
656

497
——3.833
— 2 881
— 2.538
— z2.250

L

T T
78 70 88

T
&0 4

T T
8 40 A8 0 2

AXE LP-1-136
EXFNO 1
PROCNQ 1
oate 201581224
Time 15,33
INETH apact
ROB 5 mm FABBQ BB-
FULFROG zg30
32768
BOLVENT cnell
] 8
D8 1
BYH 10000, uo0 Ha
PIDRER 0,305176 Ez
Al 1.6385000 asc
Re 406
D¥ 50,000 ussc
DB 6,00 usec
T8 671.2 ¥
Dl 1.00000000 ssc
00 i

mummmmms CHANNEL Il sesssmss

NUcl H

Fl 13.00 usec
PFLL 2,00 4B
Bral 500.0335010 MHz
81 16384

BP 500,0300129 MHz
¥O¥ EM
BEE 0

La 0.30 Hz
o3

b1 4.00

d d s 4 J . m
88 8.0 80 &8 & 20 18
sesxeE f B ®3 B 3@
13C NMR Spectrum of 3n
LF-1-138 13¢ 2016 12 24
q LEEEEEER R EE R HEEEnE 5 g 3 BRUKER
i dfdssggrec diddds {gEd a8 &8 :
g EEEEEEE’{EEEM&&HE Rédndz 83 g g
o
SN Y] N i e
EXFNQ 2
PROCKQ 1
Date_ 20151224
Tine 168,44
INBTRUM apect
PROBED & mm FABBQ BB-
FULFROG zgpgll
™ 65536
EQLYENT cocll
KB JE60
DR 2
¥ 32675,736 Hz
FIDRER 0. 4568653 Hz
A 1.0027661 ssc
RG 6500
oy 15,300 uasec
DE 6.00 usec
T8 €73.2 X
ol 2.00000000 sec
dll 0. 03000000 ssc
DELTA 1.655955555 sac
no i
mmsmsmnn QHANNEL f1 sssmsmam
Kucl 13¢
Pl 12,20 usseg
FL1 3.00 dB
EFol 125, 7464750 MEHz
musmnmen CHANNEL {2 sssssmas
CFDFRG2 waltzl
NUC2
FCED2 B0.00 usec
FL2 2.00 48
FL12 17.70 dB
FL13 17.70 dB
BFO2 500.0355000 ¥Hz
Bl J2768
BF 125.7326512 ¥Hz
¥O¥ X
ERB 4]
LB .00 Hz
] = e
FC .
o \ " i
T T T T T T T T T T
180 180 140 120 100 80 80 40 20 ppm

S23



(2'R,3R,4'S,5'R)-1-methyl-2'-phenyl-4’-(m-tolyl)-5'-methoxycarbonyl- 1 H-spiro[ benzo[ c]isothiazole-3,3'-

pyrrolidine]-2,2-dioxide (30)

'"H NMR (500 MHz, CDCl;): ¢ 7.28-7.10 (m, 9H), 7.06 (s, 1H), 7.01-6.96 (m, 2H), 6.29 (d, 1H, J=7.9
Hz), 5.48 (s, 1H), 4.66 (d, 1H, J = 8.4 Hz), 4.15 (d, 1H, J = 8.5 Hz), 3.83 (s, 3H), 2.99 (br, 1H), 2.58 (s,
3H), 2.31 (s, 3H). 3C NMR (125 MHz, CDCl;): 6 172.8, 140.5, 137.6, 136.1, 130.2, 129.3, 128.8, 128.2,
128.0, 127.2, 126.2, 125.5, 125.0, 121.5, 108.6, 68.3, 65.1, 55.4, 52.6, 26.0, 21.4.; HRMS (ESI-TOF"):
m/z Calcd. for CysHz7N,O4S [(M+H)*]: 463.1692. Found: 463.1695. Chiral HPLC (Daicel Chiralpak
AD-H, 30% IPA/hexanes, 0.9 mL/min, A = 254 nm) tg(major) = 11.072 min, fr(minor) = 16.708 min;

[a]®p = +68.4° (c=0.38, CH,CL).

TH NMR Spectrum of 30
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(2'R,3R,4'S,5'R)-1-methyl-2'-phenyl-4'-(p-tolyl)-5'-methoxycarbonyl-1 H-spiro[benzo[ c]isothiazole-3,3'-
pyrrolidine]-2,2-dioxide (3p)

"H NMR (500 MHz, CDCl;): d 7.25-7.07 (m, 10H), 6.98-6.92 (m, 2H), 6.28 (d, 1H, J = 7.9 Hz), 5.44 (s,
1H), 4.63 (d, 1H, J = 8.3 Hz), 4.13 (d, 1H, J = 8.5 Hz), 3.80 (s, 3H), 2.97 (br, 1H), 2.58 (s, 3H), 2.31 (s,
3H). 3C NMR (125 MHz, CDCls): 6 172.9, 140.6, 137.6, 136.3, 133.2, 129.3, 129.2, 128.9, 128.3, 128.0,
127.2, 125.6, 125.0, 121.5, 108.7, 68.3, 65.2, 55.2, 52.6, 26.0, 21.2.; HRMS (ESI-TOF*): m/z Calcd. for
Cy6Ha7N,04S [(M+H)']: 463.1692. Found: 463.1689. Chiral HPLC (Daicel Chiralpak AD-H, 20%
IPA/hexanes, 0.8 mL/min, A = 254 nm) fx(major) = 37.084 min, fx(minor) = 39.304 min; [a]*’p = +85.9°
(c=0.58, CH,ClL,).

'H NMR Spectrum of 3p
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(2'R,3R,4'S,5'R)-4'-(4-fluorophenyl)-1-methyl-2'-phenyl--5'-methoxycarbonyl- 1 H-spiro[benzo[ c]
isothiazole-3,3'-pyrrolidine]-2,2-dioxide (3q)

'H NMR (500 MHz, CDCl): § 7.26-7.14 (m, 8H), 6.95-6.92 (m, 2H), 6.89 (t, 1H, J = 7.7 Hz), 6.73 (d,
1H, J=17.6 Hz), 6.31 (d, 1H, J= 7.9 Hz), 5.48 (s, 1H), 4.67 (d, 1H, J=9.0 Hz), 4.11 (d, 1H, J= 9.0 Hz),
3.80 (s, 3H), 2.61 (s, 3H). *C NMR (125 MHz, CDCls) 6 172.8, 140.7, 136.9, 131.0, 129.4, 128.3, 128.2,
127.5, 125.6, 124.4, 121.6, 115.1, 114.9, 108.8, 67.2, 64.2, 55.0, 52.7, 26.1.; HRMS (ESI-TOF*): m/z
Calcd. for Cy5sH24FN,O4S [(M+H)™]: 467.1441. Found: 467.1448. Chiral HPLC (Daicel Chiralpak AD-H,
30% IPA/hexanes, 0.9 mL/min, A = 254 nm) fzr(major) = 24.426 min, tx(minor) = 27.713 min; [a]*p =
+19.5° (¢ =0.19, CH,Cl,).

'H NMR Spectrum of 3q
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13C NMR Spectrum of 3q
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COzMe

(2'R,3R,4'S,5'R)-4'-(4-chlorophenyl)-1-methyl-2'-phenyl-5'-methoxycarbonyl-1 H-spiro[benzo[c]
isothiazole-3,3'-pyrrolidine]-2,2-dioxide (3r)

'"H NMR (500 MHz, CDCl;): 6 7.25-7.11 (m, 10H), 6.89 (t, 1H, J = 7.6 Hz), 6.72 (d, 1H, J = 7.6 Hz),
6.32 (d, 1H, J = 7.9 Hz), 5.46 (s, 1H), 4.66 (s, 1H), 4.09 (d, 1H, J = 9.1 Hz), 3.79 (s, 3H), 2.99 (br, 1H),
2.61 (s, 3H). 3C NMR (125 MHz, CDCl3): 6 172.6, 140.6, 136.8, 133.9, 133.8, 130.6, 129.4, 128.2,
128.1, 127.4, 125.6, 124.2, 121.6, 108.8, 67.1, 64.0, 54.9, 52.6, 26.1.; HRMS (ESI-TOF*): m/z Calcd.
for Cp5Hp4CIN,O4S [(M+H)™]: 483.1145. Found: 483.1151. Chiral HPLC (Daicel Chiralpak AD-H, 20%
IPA/hexanes, 0.8 mL/min, A = 254 nm) fx(major) = 48.852 min, fzx(minor) = 54.080 min; [a]*’p = +61.6°
(c=0.56, CH,Cl,).

'H NMR Spectrum of 3r
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(2'R,3R,4'S,5'R)-4'-ethyl-1-methyl-2'-phenyl-5'-methoxycarbonyl- 1 H-spiro[benzo[ c]isothiazole-3,3'-
pyrrolidine]-2,2-dioxide (3s)

'"H NMR (500 MHz, CDCl;): 6 7.18 (t, 1H, J = 7.8 Hz), 7.15-7.05 (m, 5H), 6.75 (t, 1H, J= 7.6 Hz), 6.52
(d, 1H, J=17.9 Hz), 6.45 (d, 1H, J= 7.6 Hz), 5.16 (s, 1H), 4.12 (d, 1H, J = 9.0 Hz), 3.88 (s, 3H), 3.09-
3.04 (m, 1H), 3.01 (br, 1H), 2.94 (s, 3H), 2.08-2.04 (m, 1H), 1.96-1.91 (m, 1H), 0.87 (t, 3H, J = 7.4 Hz).
3C NMR (125 MHz, CDCl;): § 174.2, 140.7, 138.2, 129.2, 127.9, 127.6, 127.4, 125.5, 123.1, 121.5,
108.7, 77.2, 66.4, 63.3, 52.5, 49.4, 26.1, 21.0, 12.9.; HRMS (ESI-TOF*): m/z Calcd. for C,;Hy5N,04S
[(M+H)"]: 401.1535. Found: 401.1546. Chiral HPLC (Daicel Chiralpak AD-H, 30% IPA/hexanes, 0.9
mL/min, A = 254 nm) fr(major) = 9.688 min, fr(minor) = 12.850 min; [a]>p = +8.1° (¢ = 0.44, CH,Cl,).

'H NMR Spectrum of 3s
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(2'R,3R,4'S,5'R)-4'-(furan-2-yl)-1-methyl-2'-phenyl-5'-methoxycarbonyl-1H-spiro[benzo[ c]isothiazole-

3,3"-pyrrolidine]-2,2-dioxide (3t)

'H NMR (500 MHz, CDCl3) 6 7.43 (d, 1H, J= 1.2 Hz), 7.19 (t, 1H, J = 7.9 Hz), 7.13-7.04 (m, 6H), 6.95
(t, 1H, J = 7.6 Hz), 6.36-6.35 (m, 2H), 6.26 (d, 1H, J = 3.2 Hz), 5.33 (s, 1H), 4.58 (d, 1H, J = 8.5 Hz),
4.41 (d, 1H, J = 8.5 Hz), 3.87 (s, 3H), 2.98 (br, 1H), 2.72 (s, 3H). 3C NMR (125 MHz, CDCl;) & 172.4,
149.2, 142.3, 140.5, 135.8, 129.4, 128.2, 128.0, 127.2, 125.4, 124.3, 121.6, 110.7, 109.0, 108.6, 75.1,
68.6, 63.1, 52.7, 47.2, 26.1.; HRMS (ESI-TOF*): m/z Calcd. for C,3Hp3N,05S [(M+H)"]: 439.1328.
Found: 439.1323. Chiral HPLC (Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min, A = 254 nm)
tr(major) = 29.453 min, tzx(minor) = 41.371 min; [a]*p = +76.3° (¢ = 0.38, CH,Cl,).

'H NMR Spectrum of 3t
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LB 5,00 H2
T T T T T T T T T T T ;E % ag
200 180 160 140 120 100 80 g0 40 20 ppm
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HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min

==== Shimadzu LCsolution 4} #74f & ====

FEA
B2
5 1D
B
PR
BERE(RAR
B S
FEX A4
st i
W4
Hm AR
B o b1

<@k E>

mV

: Admin
:1s

S50

|

#4
:5ul
:29.lcd
:LF.lem

: Default.lcr
1 2016-5-6 16:13:00
1 2016-5-6 16:30:16

D:WAR HEER S \2016\2 & K\20 Icd

TWIEE A HEA

-10+

-20-

|
1 |
AN

0.0 2.5 5.0 7:5 10.0 12.5 15.0
1 RS A /2540 i
g

ﬁ(ﬁ] %‘% A Chl 254nm e

O RERECTTEA | OEE T ERS T EE%
i _1__A__7ﬁ9 415 206621 e 14983 49 149 59. 7351

72‘ I3 816 i 2@716 | 10100 , 50, 851 40. 265

h—dsll T 7420397 25083 _mmp_%@.@'
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Shimadzu LCsol

A
=

ution - #13i

KN : Admin
HE B '3
Hdn 1D ]
FE S5 1
B R E# &
HEREARAR :5uL
pE : 32.lcd
TP : LF.lcm
HeAabTE S E 4 ;
W& LFE : Default.ler
iR : 2016-5-6 17:30:26
Hrde b 72 1 2016-5-6 17:51:02
<EiEE>
" DMBARBENBAR ¥ 4H\2016\2 % K\32.1ed
-
1 _ e ATE
15 l;
10
5]
2
i 3
0 S e —t
e e —— e
0.0 2.5 5.0 7[5 10.0 125 15.0 175 200
1 g A IE1/254nm Ll
. e
Es A Chl 254nm
# TR B R [A] [ 5 T % EE %
1. 9. 391 220458 16195 99. 803 99. 808
2] 14.358 435 31 0.197 0.192
B3 220893 16226 100. 000 100. 000
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HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min

==== Shimadzu LCsolution 71Tt & ====

REN - Admin
B2 1 2ss
&G ID 10
R 51
B S 7 ]
HERERAR :5uL
BAR Uk 45 : 16-6-23-1.Icd
A4 . LF.lcm
Ak 3 {2 :
=B > : Default.lcr
HyE RIE : 2016-6-23 10:19:00
Erig L ussd :2016-6-23 10:47:51
< g E>
D:\i A BB S0 44\2016\2 % K\ 6-6-23-1.1cd
mV e B
i 8 W AT
40"‘ ;i'ﬁ
' g
30 ﬂ‘_
i il
20| I |
! H |1
| B 4
-
0 O P P /‘r\\n - f\'\ !
0 5 10 15 20 25
min
1 Kes A dRiE1/254nm
' ts
’Tﬁiﬂﬂ_%il\phl_ 254nm L
Wen | fREHRT A M| EE TR % BE %
1} 8. 458 493539 | 41751 49, 051 57.923
2 11.481 512638 30330 50. 949 42. 077
FEXan . 1006178 72081 100. 000 100. 000

S35




==== Shimadzu LCsolution 73 #7#R 15 ====

S36

TN : Admin
FE G AT :2rs
S ID :0
PEMZE k|
F G if# L
R RAR t5uL
e L= : 16-6-23-4.Icd
JFEXAE & : LF.lem
AL EE A 4 5
HEXHL : Default.ler
W RE : 2016-6-23 13:00:53
Hmab 1 2016-6-23 13:26:30
<L E>
D\ A BAE\BEE 3L 41\2016\28 ¢ K\16-6-23-4 lcd
mV
‘ 8 B AR
400- =
i
3001‘
ﬂ! |
200 \
]
|
100+ |
| L3
0j s e — 4&#:_.-‘
: Tt —r—
0 5 10 15 20 25
min
1 Hrss A iBiE1/254nm
5 e
Frillgs A Chl 254nm I B}
(3 TRBI RS [R] M | EE HH % BE %
1 8. 428 5207748 | 417710 97. 050 98.294
21 11.642 158296 | 7252 2. 950 1.706
| Bl 5366044 424962 | 100. 000 100. 000



HPLC Conditions: Daicel Chiralpak AD-H, 10% IPA/hexanes, 1 mL/min

==== Shimadzu LCsolution 4-##t %5 ====

FEAN : Admin
PEAEE : 3s8-2
B ID 10
FEAL B 9
FEALE# )
HERE AR :5uL
HHE R4 : 16-6-23-11.lcd
FiEI 4 : LF.lem
Heih 2 :
EEA=pIl : Default.ler
HbE SRR :12016-6-23 19:33:15
f i OB 1 2016-6-23 20:33:18
<t il E>
D:\FR SR EE SC/\2016\4 K K\ 6-6-23-11.Icd
mV
2 e ARl
o
75
i!
50- ‘
8
25._ “g
' . [ |
i [
i |
% ks e i - _— - 1" b
0 10 20 30 40 50 60
min
1 ¥PEE A EIE1/254nm
g %
ffll#s A Chl 254nm o L
g 1 PREAMITR] [ TR EE | HEH% HE %
11 15,8691 1829114 | 83912 | = 50.046 |  76.845 |
T 9T 49,830 1 1825745 25285,  49.954 . 23.155 |
LB | 3654859 | 109198 | 100.000 | _ 100.000
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Shimadzu LCsolution 4173 45 ====

FEAN : Admin
FE AR 2 3r
FEfh 1D ]
FEAL |
FETY T 1
PRI :5ul
picipataa : 16-6-23-10.Icd
JriE A : LF.lcm
oAb {845 :
Wk % : Default.ler
R R & : 2016-6-23 18:26:16
pagn il : 2016-6-23 19:26:20
<fifE>
" DA AR\ EE 30 4H\2016\2 Tk K \16-6-23-10.lcd
m
ey 2 R ABIET
0
1004
50- l
I 3
: (| 3
0- —p —t
i | s e T R s v T
0 10 20 30 40 5'0 60
1 FI8E A TiE1/254nm ™
[E53
%,Aﬂgmﬂ 254nm
# o {RE [TE:2 i AR % HE %
1 15. 676 3095243 144917 98. 506 99. 509
48. 439 46947 715 1.494 0. 491
ol 3142190 145632 100. 000 100. 000
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3d HPLC Conditions: Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min

==== Shimadzu LCsolution 77#TR % ====

REAN : Admin
PER R : Bss
BRID 0
P4 i
FE S R# 1
AR (5L
B4 : 16-07-01-1.Icd
T4 : LF.lcm
HeAb 3 S 2 :
W& E : Default.ler
HoERaE :2016-7-1 10:21:26
g gl :2016-7-1 10:58:32
<@k E>
y DA AR S E B 42016\ % K\16-07-01-1.lcd
m S
§ TIAE A I
20- %
4 H ~N
| f.\
| |
] \ |
0 i Y ——— *J-‘—j&u_ = o
L L S ER — 77—
0 5 10 15 20 25 30 35
1 K% A Bi%1/254nm min
(53
ﬁﬂg A Chl 254nm -
[Er [ REWR [ WM T EE | EA % =)
1 19. 306 | 686034 ' 26624 49,518 60. 552
2, 29. 080 699389 | 17345 | '50.482 |  39.448 |
2t 1385423 | 43969 100. 000 .100.000 |
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— e e

Shimadzu LCsolution 4 #7382

e R ——

O ===

eI : Admin
PRER : 5rs
5% D 0
pESTR 1
pEAEE 1
SR :5uL
L6 p : 18-07-01-2.lcd
FiE 4 :LF.lem
HEALH {42 :
REXHE : Default.lcr
R : 2016-7-1 11:02:21
HAR AT : 2016-7-1 11:37:32
<& iEE>
" DA AR B HENEE L \2016\4 K %\16-07-01-2.Icd
m
2 R A B
200
100+
J 5
0 ¥ & I
0 5 10 "5 20 25 30
1 A4S A B iE1/254nm L
. i35
Hrill# A Chl 254nm )
# TR BE 7] g R TR % BE %
1 19. 215 6767006 259701 98. 930 99.278
2 28. 847 73206 1889 1.070 0.722 |
M 6840212 261589 100. 000 100. 000 |
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H co,Me

O
" CHy
(T o
N

S41

s HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min
==== Shimadzu LCsolution 4 #7# &5 ====
REN : Admin
FEa R : 4ss
B ID 10
FEane 1
FE S I# 2
HEEE AR :5uL
A2 : 16-6-24-1 lcd
FiEX A : LF.lem
eAb 3% :
&4 : Default.lcr
iR A 1 2016-6-24 10:39:02
B : 2016-6-24 11:01:00
<>
DN AR SR S S0 1H\2016\2 % K\16-6-24-1.led
mV
] g R A BE
40- - g
p
30- W
] | |
1 | i
20-] ’ "
] I ‘
10~
or—————— e —
0.0 25 50 75 100 125 180 175 200
1 K% A Wit 1/254nm i
A% A Chl 254nm .
| TSR] THIFH BE HH % BE %
L] 8. 174 499655 43036 49, 585 56. 643
2 | 10. 496 508014 32942 50. 415 43. 357
Mt 1007669 75978 | _ 100. 000 100. 000



Shimadzu LC

solution 73 & ====

N : Admin
A :4rs
B ID )
R |
FE SR J# 9
HERERTR t5ul
R4 : 16-6-24-4.Icd
HiEX L : LF.lcm
AL :
REX 4 : Default.lcr
prcied :2016-6-24 13:25:48
B kg : 2016-6-24 13:45:28
<t EE>
y D \IEAR HCHE B R S 5\2016\2 & %\16-6-24-4.Icd
m —
j: g M Es A THE
300~ A
2004
100~
] R
1 | S
e —— 1" L —
e ) ‘ —— SR ; :
0.0 25 5.0 75 10.0 125 15.0 175
1 KEs AEIE1/254nm —
g
Gl3E A Chl 254nm
#_ | DREAW[R] T A EHE ] THE% | EE%
7.982 3812142 | 330367 98. 762 99. 007
2 10. 172 47805 ! 3314 1.238 0.993
EH 3859947 333681 | 100.000 | 100.000
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HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 1| mL/min

==== Shimadzu LCsolution -#7## & ====

KRN : Admin
FER AR : Bss
FEG ID 0
PEREE 1
s |
R (5ul
o S 44 : 16-6-24-8.Icd
TR . LF.lcm
b A B T :
&2 : Default.ler
HriE s : 2016-6-24 15:20:27
Hdf b2 : 2016-6-24 15:43:29
<R
. DV AR BB \BE S0 1\2016\25 % K \16-6-24-8.1cd
m
T 2 W A BT
1 A 5
15+ ! s

1 BRilgE A JBIE1/254nm min
g%
4 A Chl 254nm
Cley o fREAMT [ EEL T OEE | ERG BE % |
i 8.159 209161 17906 | 50,679 56. 087
2] 10. 097 203555 | 14020 49,321 43,913
Rl 412716 | 31926 100.000 100. 000
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Shimadzu LCsolution 43 #7#2 &

REN : Admin
HRER | Brs
#& D 10
FF i 248 5
i 2
HEEERR 15Ul
BRI : 16-6-24-7.lcd
FiE A : LF.lcm
Hb b2 344 4 z
WEL L : Default.ler
HimRaE :2016-6-24 14:53:23
B ahr 1 2016-6-24 15:17:57
<EigE>
. DA\ ARSAREIE S 4H\2016\2 % €\16-6-24-7.Icd
m
250-1 |2 B A BET
1 [IK: ]
200
150j
100~
50~ -
e
O.i._.u = e \ -__.T\.::L;n
0 5 10 15 ' 20
A — min
1 d4s A BiE1/254nm
g3k
HEE A Chl 254nm .
s [ R E A w1 EE T % EE %
1] 8.180 3032984 252907 97.134 97. 548
2 10.133 89486 | 6358 2. 866 2.452
-5 3122470 | 259265 100. 000 100.000 |
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3 HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 1 mL/min
==== Shimadzu LCsolution 4 #7#R & ====
KEAN : Admin
PEE :10-ss
B ID 10
P h A8 1
B m# 1
HEREARAR :5uL
B2 : 16-6-18-2.Icd
LS4 : LF.lcm
LA BE S4B :
& : Default.ler
i RAE : 2016-6-18 10:15:48
H AR IE : 2016-6-18 10:34:41
<@ EE>
. D:\ AR B B So 4\ 2016\2 ¢ K\16-6-18-2.1cd
m
! g Rl A i
75 1® e
50-
25 H ,
I
4 | i \
; I L
0 . T —
; L R T SO IR R R —
0.0 2.5 5.0 75 10.0 12.5 15.0 175
1 HIE A B 1/254nm e
%
ﬁ{” %% A Chl 254nm )
‘ OREE T AT AT R % EE % |
' 1 ~8.762 1006553 79757 50. 158 55. 339
21 10. 761 1000227 64366 49, 842 44, 661
A 2006781 144123 100. 000 100. 000
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==== Shimadzu LCsolution 4 #7#R %5 ====

FHEAN : Admin
BB :10-s
B ID 10
e 1
FEGIR# 4]
PR :5uL
GG/ : 16-6-18-4.lcd
FiE R . LF.lcm
HAb T 4 :
W& kA : Default.ler
HER A :2016-6-18 11:23:28
HimabE :2016-6-18 11:43:17
<tk E>
" D\ AR SR EE S 14:\2016\2 % %\ 16-6-18-4.1cd
m
] 1% M2 A THIE
400 floo
300-
200~
100+ [
i / l o
~
0- \_—-\‘,'_ ‘_,—K;/)J
L L e R I P S S S T LI T |
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5
1 Fafll#E A EIE1/254nm mn
(153
farfllds A Chl 254nm e
g | PREIRE HiR Bz TR % B %
1 8.742 5519377 427202 95. 696 96. 490
2 10.748 248256 15539 4. 304 3.510
Bt 5767633 442741 100. 000 100, 000
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==== Shimadzu LCsolution 41t & ====

P N : Admin
B i 48 . LFF-3-92
FEgh 1D :
FE fh 4 4
FE G R 1
RIS :5uL
Hl L : LFF-1-10-3.Icd
i : LF-3.lcm
A2 SO 2 :
Huta : Default.ler
HR R :2017-1-10 11:06:07
A b g 1 2017-1-10 11:36:26
<tk E>
" D\ S VB S0 4\2016\4 K E\LFF-1-10-3.lcd
m
250 o 2 5
d o -3
‘ . &
200 I
| Il
‘1 Il
150-| 1l
100 | L
| ‘ | b
2 11 |
50~ | ]|
0-—— = < Y ,‘-,
0 5 10 15 20 25

1 kWIS A I 1/254nm

Fuas A Chl 254mm —— .-
CoUgt | fRERR | AR 1w [ B [ mEh |
1| 17.586 | 5522605 | 246211 |  51.129 |  52.344 |
7] 18.827 | 5278713 | 224159 | 48,871 | 47.656
Bt 10801317 | 470370 | 100.000 | 100.000

HPLC Conditions: Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.5 mL/min

2017-1-10 11:38:36 1/1

min

D:\3 M FE A S 1F\2016\2 T K\LFF-1-10-3.Icd
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2017-1-1012:12:121/1

==== Shimadzu LCsolution Z#7# & ====

P N : Admin
A TEA S : LFF-3-92-1
& ID 3
PER A 1
FESh# 51
HERE AR (5ul
B4 - LFF-1-10-4.Icd
piti L A : LF-3.lcm
Hiehb A4 3
s : Default.lcr
Hdm AR :2017-1-10 11:40:09
Bl b :2017-1-10 12:10:45
<fi i E>
D\ AR B RVEC R S0 \2018V4 ¢ KALFF-1-10-4.lcd
mY
300-"; o - - - '5 g A
| =
1 1
| w
] I
200 ‘
| I
| i
|
| |
100- ‘\
1 | .
] g
o el o 2 o l Hr/";\;_ ——— 7‘
0 5 10 15 20 25 30
min
1 il AHIE1/254nm

ﬁﬂ“ﬁ% A Chl 254nm
1 .

Bl

17.5 524|

T 1 W N -7 A = S =7
6510433 . 293957 | 92. 256 | 92. 495
18. 803_1 546456 I 23852 | 7.744 | _7.505 |
- 7056889 | 317809 | 100.000 | 100.000 |

L" 7
L

D: A AH 8 Ve S f\2016\4= K KA\LFF-1-10-4.Icd
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H co,Me
I N\ N ?
O CHy

50,

N

s HPLC Conditions: Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min

==== Shimadzu LCsolution J-#7#i# & ====

REAM : Admin
FRBHR : 7ss
B ID 10
P i1
FE S T# 1
HEFF R 15 ul
A4 : 16-07-01-7.lcd
JEI A : LF.lem
Heab :
REXH£ : Default.ler
Him : 2016-7-1 15:51:50
i abag 1 2016-7-1 16:34:45
< igE>
y D:NBAR B B U 3 #F2016\35 % 6\16-07-01-7.Icd
m
i ™~ 3 YT
] A‘g‘ % RN AFEET
.| ™~ (Y]
5] i
| h
J “
4 & l.
i I |
1
21 ! )]
1
|
|
b
DSt S 10" r\
Q i-—— B e
At L = S T T T T T e T T —
0 5 10 15 20 25 30 35 40
1 i A BIE1/254nm P
IR
HMEE A Chl 254nm ) . e
[ | REWE [ HE [ EHE HH % BE %]
Lo L1 21407 | 96142 3490 | 51.416 53.325 |
L 2. 23.585 90847 ! 3055 | 48,584 46. 675 |
o g 186989 6545 ' 100,000 | 100.000 '
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==== Shimadzu LCsolution 417 4 ====

KEN : Admin
e R e 1 7rs
& ID 10
e 1
PEATEE 9
BEFEARTR :5uL
R 2 : 16-07-01-6.lcd
T4 :LF.lem
HEAL B A4 :
WA : Default.ler
g R4 :2016-7-1 15:04:13
Fode ik 1 : 2016-7-1 15:42:30
<fhik >
8 D\ AR E B S 44\2016\25 & %\16-07-01-6.Icd
m
§_ I A TRIE

200 b

150-!

1005 \

50-]
] \ N
1, A — a‘ \&-Ilr.f‘g%
0 5 10 15 20 25 30 35
min

1 AHEE A I 1/254nm

. =
fElds A Chl 254nm
C WEg T REWTR T | BE HE % ﬁ‘aﬁ_&‘?ﬁ
397

il 21. 408 6662362 | 219471 97.239 97. -
2l mmer T 1s010p 5864 2.761 2.603 |
B3 6851554 225336 100. 000 100&@
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3 HPLC Conditions: Daicel Chiralpak AD-H, 5% IPA/hexanes, 0.25 mL/min

2017-1-1121:01:18 1/1

==== Shimadzu LCsolution 7 #1fit & ====

KREN : Admin

BB TR : LFF-3-80

FEdh ID :

FE 4 24

B f# o

HEREAR 15ul

Hde 4 : LFF-1-11-4.lcd

T4 : LF-3.lcm

AL B3 4 :

Eiri=p A : Default.lcr

Hoh R4 :2017-1-11 19:31:51

Holp gt :2017-1-11 20:59:22

<>

: D\ BRI 30 4\2016\2 ¢ KALFF-1-11-4.I1cd
m
1 5 @ A mE
7.5 ¢ T
. ’mh 2
i
I
1 |
5.0 ) ‘

0 10 20 R TEHEE St T SRR R

1 failss A Gl 1/254nm

Hlgs A Chl 254nm SIS N o
| s [ PREARS EE | mE% | mE % |
B /0 1 SR !
(R - ) B A L)

15103 | 100. 000 | 100. 000 |

D\ B\ B3 S0 1\2016\4= & K\LFF-1-11-4.Icd
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2017-1-1122:33:08 1/1

==== Shimadzu LCsolution 2##t & ====

REAN : Admin
T e : LFF-3-80-1
FEd 1D :
B2 0
[ i
R 15Ul
e peE : LFF-1-11-5.lcd
Pk =4 : LF-3.lem
Heab B A2 :
&4 : Default.lcr
HERIE : 2017-1-11 21:08:52
By E 1 2017-1-11 22:32:06
<t@ikE>
. D:\AR B E\E AR 7 14\2016\2 & K\LFF-1-11-5.lcd
m
200-] SR AT
] g
150-
100-
50*_
¢
0; X # ‘£L J‘
0 10 25""3]0”"4‘0“ w0 VG[OHHITKO‘” 80
min

1 AflgE Al 1/254nm

: 5.3
%_Chl 254nm
# | {EEgEtE [ W R A % EE %
1 70.910 16745807 198781 98. 916 99. 099
2 75. 746 183450 1807 1. 084 0.901
Bl 16929256 200588 100. 000 100. 000

D\ A B VB S 4H\2016\2% & K\LFF-1-11-5.lcd
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HPLC Conditions: Daicel Chiralpak AD-H, 70% IPA/hexanes, 0.18 mL/min

2017-1-911:16:21 1 /1

==== Shimadzu LCsolution 4-#7# & ====

FEA : Admin
LTRSS . LFF-3-94
& ID :
PF 48 2
B AL # 4
HEREAARAR :5ul
Al A4 : 2016-1-9-1.lcd
T4 : LF-3.lcm
HEAE B A i
sk AR : Default.lcr
i Rk :2017-1-9 10:01:11
g s :2017-1-9 10:42:01
<o i E>
D\ BNV S F\2016\4 T €\2016-1-9-1.lcd
mV
' ) ¢ g R A EE
300 5 18 [
200 ; ‘
|
100
01 ol o -4
0 5 10 15 20 25 30 35 40
min

1 ki A i 1/2564nm

[l
#ise A Chl 254nm ) ) iy o
Uowgn | fREERER] | (N mE | mE% | mE% |
1! 27.143 | 11901654 | 316918 | 48.923 51.215
2 29.060 | 12425475 | 301877 | 51.077 | 48.785 |
Bl | 24327129 | 618795 | 100.000 . 100.000

D\ AH B o S0 \2016\4 K K\2016-1-9-1.lcd
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==== Shimadzu LCsolution - #1ft & ====

FARN - Admin
L TR : LFF-3-94-1
P& 1D :
FEM A =9
B i1
BEPEHRAR (5uL
B A4 :2016-1-9-2.Icd
Ttk 4 : LF-3.lcm
Ak 1S :
5 k4 : Default.ler
Hdin R :2017-1-9 10:44:32
i b7 :2017-1-9 11:26:05
<t il >
& DR BB 2016V K §\2016-1-9-2.lcd
m
l‘?\‘i
500 [l
|
250 |
{ |
0,'1,7 ) e e . .
0 5 10 T 2:6“"" ‘ ﬁz‘swj ' 5'0- -
1 faille A i 1/254nm
g 3%
WS A Chl 2540m - = _
O fRRIN [ R EE L R % [ EE %
1 28.742 | 28099242 | 688896 100.000 | 100.000 |
Byl | 28099242 | 688896 | 100. 000 | 100. 000

DA BB 0 18\ 2016\4 K €\2016-1-9-2.lcd
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F A

\

i

R
40

min



HPLC Conditions: Daicel Chiralpak AD-H, 70% IPA/hexanes, 0.2 mL/min

2017-1-417:62:01 1 /1

==== Shimadzu LCsolution 4-#7{t & ====

P2 IN : Admin
HRamh b
B ID h
A 31
B fa g = |
HERERTR :5ulL
piE e 1 2017-1-4-1.lcd
L4 : LF-3.lem
HeAbBE S 4 :
ik A : Default.ler
SR :2017-1-4 13:26:37
Bl :2017-1-4 14:10:03
<fail B>
DA AT BV 3 49\2016V4 % T6\2017-1-4-1.lcd
my
S % 3 T A EE|
v o
200- & ;“iN
il
| ‘|
150 1l
! L
1 | I
1 ]
100 - I
t \
|
1
50 | | }F \
4
1 \J \
- M— — R
0 5 10 15 20 25 30 s 40

1 s Al 1/264nm

fl#s A Chl 254nm — . ;

1 ,,LEEHEI_[&, - Mﬁ._‘;_ HE TR % | EE % ]
/ 11 24554 7533437 223213 48.791 50. 795
26,050 | 7906627 | 216225 51,209 49. 205 |

B;

-

T

[ T 15440053 | 4394381 _ 100.000 100. 000 !

D: AR B8 AR SCHF\2016V35 € §\2017-1-4-1 led
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==== Shimadzu LCsolution 73§71 & ====

2017-1-417:62:391/1

REA . Admin
BB CAFE
HERID :
FEa2E 11
ey i 3
HEFERIR 15Ul
HllE k4 :2017-1-4-2 lcd
FELHE : LF-3.lem
HEAL B2 ]
&k : Default.ler
B R 1 2017-1-4 14:13:53
Sl b :2017-1-4 14:59:54
<t ik E>
D:\¥ AR BB 0 F\2016\4 K K\2017-1-4-2.Icd
mv
500-] = W AT
3‘ g
400+, ’ [
I
SOO—J ’
200J '
100
1 \
0! e
o s 1o 20 25 30 40 45
min
1 HI0E% A B 1/254nm
[ +:3
HGER A Chl 254nm .
[_Uew TOfREME T EH = W% | &
2 18415942 489708 | 100.000 100.

18415942

489709 | 100. 000

100. 000 |

D: A 3 B4 S 4\2016\3 % K\2017-1-4-2.led

S56



Q R__coMe
u[: Soz(::>
N

\

3m HPLC Conditions: Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min

==== Shimadzu LCsolution 4-#i# {5 ====

FHEAN : Admin
B G LTH 4|
W ID )
HEA 4 1
FE R R# 1
biig el il 15ul
B A : 16-7-28-7.lcd
kA4 : LF R ZR lem
A EE A4 :
WA : Default.ler
KA : 2016-7-28 15:53:58
HARIE : 2016-7-28 16:46:04
<fa ik E>
D\ AR B\ 3 S0 4\2016\2F € K \16-7-28-7 lcd
mV
15— 2 Kmas A EEA
=}
1 | :
| o
10 l
| |
] |
|
5-; !
] \
| |
J |
0 i
0 10 20 30 40 50
min
1 KM A dfi1/254nm
B
SW#% A Chl 254nm -
%S TRERTE [ AR | AE HH % EE %
1 26. 998 564630 | 14548 51. 802 57.223
[ 2 35. 280 525354 | 10875 48.198 42, 777
[ Eah - 1089984 | 25424 |  100.000 100. 000
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==== Shimadzu LCsolution ##ft & ====

KEN : Admin
ETEZ TR
& ID +0
P ' 1
FE# w4
HERERTR :5uL
i A : 16-7-28-8.lcd
FEX 4 : LF R R {4 % lom
oAb IR 45 g
WE X4 : Default.lcr
EEiP 1 2016-7-28 16:50:08
Homab : 2016-7-28 17:40:33
<L E>
D:\BAR HB\EE S0 H\2016\3= & 6\ 16-7-28-8.lcd
mvV
2 Hronas AEEA
100+ R
75—_a
50
25*1
0+ ‘PJ L = %
0 10 20 30 40 j
min

1 8 A EiE1/254nm

R
zﬁ@J%% A Chl 254nm

s [ {REETE miR ] RE MR % | &= %
1 ; 26. 979 4071802 | 112656 98. 529 98. 854 |
2 35. 305 60811 | 1307 1.471 1.146
B 4132613 | 113962 100. 000 100. 000
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HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 0.9 mL/min

==== Shimadzu LCsolution 1t 5 ====

FHEAN : Admin
PERTEE : X4
& ID :0
FE 2R £ 9
FE R I# 1
BERERER :5uL
A4 :16-7-27-1.lcd
Fik3 k4  LFR AR lem
4RI S ;
WEXtE : Default.ler
i 1 2016-7-27 9:49:58
BriEsL 1 2016-7-27 10:21:59
<fiEE>
DA S 3B\ 3 \2016\2E & K\16-7-27-1.lcd
mV
] § g A A EIET
4] L.
2._
- |
; ] i
] DA R 1 . N ]
01— 1 :
0 s qo 15 20 25 30
min
1 Kz A @iE1/254nm
) [
pill#E A Chl 254nm :___ _
# | TEEEE JiE; B THTH % HE %
1 17.726 90379 3247 50. 266 52, 349
2 19. 601 89422 2955 49.734 47,651
B 179801 6202 100, 000 100. 000
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==== Shimadzu LCsolution 4}

P —

=

1 krillgs A JBiE1/254nm

g 3
Kril#% A Chl 254nm
g T REEH TG =153 . % HE %
1| 17.496 532874 20045 95. 000 95. 445
2 | 19.332 28045 957 5. 000 4.555
Bt 560919 21002 100.000 | 100.000
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FEHEAMN : Admin
e R N P FHEN4
FE ID 10
48 o
P 5 T =
HEREARAR :5uL
AR S : 16-7-27-2.1cd
TR A : LFR B4R E . Icm
HEARTE A 42 :
WEX B : Default.ler
iR : 2016-7-27 10:28:50
HomabE : 2016-7-27 11:00:07
<tk E>
D\BH B\ B 3T 4:\2016\2 6 §\16-7-27-2.Icd
mv
20- 8 RWE A BE
15-
10{
. |
1 o
I K =
0_}_""—_—f — T T} er" ‘L
0 5 10 15 20 25 30
min



HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 0.9 mL/min

==== Shimadzu LCsolution 47k & ====

1 R WA AEIE1/2564nm

1 %% A Chl 254nm " -
x| GREETA [LE 1053 T % EE %

1] 11.153 407659 25536 49.997 61.102

2 16.870 407702 16256 50. 003 38.898 |

it 815361 41792 | 100.000 | 100.000
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FEA : Admin
AR : X6
B ID 10
pEL- =1
e it @1
prigearl :5ul
HdE 4 : 16-7-27-5.1cd
T4 : LFR B4 % lom
HeAbE 5 :
WL : Default.lcr
g RAE 1 2016-7-27 12:11:25
sk : 2016-7-27 12:36:50
< itE>
D:\VAR BB BEE 0 \2016\2 K K\16-7-27-5.1cd
mV
25 8 B A BT
20-" o
154 {
104 f
. |
-1 J
0:_._/ I/ ‘\_.L - Nl |
o 5 10 I Y
min



Shimadzu LCsolution 43 #7# ¢ ====

REN : Admin
BB t FHe
& D 10
e |
S 1
HEPE AR :5uL
Ay 4 :16-7-27-6.Icd
pik/ ILFR B4R ZR lcm
A LG4 2
WE X : Default.ler
pigped : 2016-7-27 12:41:25
HdE b33 : 2016-7-27 13:07:11
< i >
. D\ AR B\ S H\2016V2E K %\ 16-7-27-6.lcd
m
[ s A EiE1
50~
25+
g
] | E
0 e e A
.l mi T T T T T T T T
0 5 10 15 20 25
1 78 A i 1/254nm m
. [l
ﬁ&mg A Chl 254nm B
iy | {REEE ik g MR % %
1 11.072 1083880 67995 97. 343 98. 292
2 16. 708 29585 1182 2. 657 1.708
B 1113465 | 69176 100. 000 100. 000
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HPLC Conditions: Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min

==== Shimadzu LCsolution - #{R & ====

KA : Admin

FERATR D2

& ID :0

FELE i1

FE R i 1

AR :5ul

L E e : 16-7-28-1.lcd

TEX R D LFRAE R lem

HACEE 14 ;

WEXFR : Default.ler

Bl R : 2016-7-28 10:01:51

HEaE : 2016-7-28 10:52:01

<L E>

DAFBUAE S B \BE 32 44\201612E & K \16-7-28-1.1cd

mv
5 g g Ty AEET
i 5 .8
4
3
24

|
k U
I I ————_
0 "1'0"“2'0""3‘0"' 40
min

1 Rl A BIE1/254nm

e
AR A Chl 254nm o _
L UEE 7 N -7 T % BE %
i 37.675 | 251928 | 4854 50. 734 52. 551
) 40,206 | 244636 4382 49, 266 | 47, 449
=i ! 496564 | 9236 100.000 | 100.000
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Shimadzu LCsolution 447k

= R —

] e———

FEAN : Admin
FEdh R P FHEER2
5 ID ]
PR X |
PEGIm# 2
rigearil 15 uL
2 : 16-7-28-2.Icd
ik 2 (LFRE{E R Iem
HEAbTR 4 2
w2 : Default.ler
HEFRE :12016-7-28 10:57:56
GG 0s s :2016-7-28 11:49:03
<@ ik E>
: DR AR SIS S0 4H\2016\2 K K\ 16-7-28-2.Icd
m
g AR A TE1
] 5
75—
50-
25|
3
0 10 20 30 ‘ 40 50
1 Kl A EE1/254nm e
: gE
S H4E A Chl 254nm
# TR BB A] TR BE iR % BE %
L 1] 37.084 4798929 91495 98.974 99. 031
2 39. 304 49739 895 1.026 0. 969 |
Bt 4848669 92390 100. 000 100. 000
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mV

HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 0.9 mL/min

==== Shimadzu LCsolution 43 #1#t &5 ====

: Admin

L W7

:0

4

]

:5uL

1 16-7-27-7.Icd

(LF A% lcm

 Defaultlcr

: 2016-7-27 13:10:40
1 2016-7-27 13:44:11

DR SR \EUE SCF\2016\2 % k\6-7-27-7.lcd

26
20

156+

25,068

B AT

w
~N

R

5 T 15 20

1 s A BiE1/254nm

253
willa% A Chl 254nm L _—
# | {EE R e [ &E T % EE %
1 25. 068 918932 | 24548 50. 198 53. 658
2 28. 395 911685 | 21201 49, 802 46. 342
B 1830617 | 45750 100. 000 100. 000
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P ——

0 ===

Shimadzu LCsolution 4#7$

KEN : Admin
FE AR CFEERT
B ID 0
R 1
RS E# 1
HERERR :5uL
Bl k42 : 16-7-27-9.Icd
FIES 4 I LFRRER lom
HeAbH S 45 :
WG XA : Default.ler
HiERE : 2016-7-27 14:20:54
HriE b : 2016-7-27 14:54:09
< it E>
" DA BB S0 \2016\2 % K\16-7-27-9.lcd
m
§ WA ATET
1 3
15+
10
5
] \ :
O — T : T/\NJ
0 5 1Wo' 1'5 20 | '2[5‘ o 30
1 &% A Bi%1/254nm e
IR
i ) IJ-%% A Ch]. 254[1"1
4 B B[] [Ty BE THIFH % HE %
1 24, 426 623852 17131 97.902 98. 097
2 27,713 13371 332 2.098 1.903
Jatan 637223 17463 100. 000 100. 000
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Shimadzu LCsolution 4347

HPLC Conditions: Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min

e —

0 ====

Kl ARE

49815
5

KEN : Admin
PR AR W3
& D 10
pedtp S 2
B f# o
HEPERIR 15Ul
Eie - 16-7-28-3.lcd
FENA LR N4 lem
AL TR 2 :
WEXHS : Default.ler
b ETp : 2016-7-28 11:54:20
VgL R : 2016-7-28 12:58:00
<fi it E>
D\ AR B HEEHE S 48\2016\2 ¢ Tk\16-7-28-3.Icd
mV
I
1.0
0.5+
0.0
o 10 20 30 " a0
1 e AEE1/254nm
3 43
Gll%E A Chl 254nm 7 .
4| fREJEH B [ EE A % FIfE %
1 49, 815 87044 1288 49, 554 52. 753
2 55. 372 88610 1154 50. 446 47. 247
E Rt 175654 2442 100. 000 100. 000
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50 680

min



mV

: Admin

T FHEX3

:0

1

1

5 ul

. 16-7-28-4.\cd

I LF R R lom

Default.lcr
:2016-7-28 13:03:42
:2016-7-28 14:07:06

Shimadzu LCsolution 2 #73#

A e
':[ === =a

D\ R HHEEUE S \2016\2F & TK\16-7-28-4.lcd

1 g B A BET
50-| g
251
o
\
=
0 S L 2
—— . . — , s .
0 10 20 30 40 50 60
min
1 Hg A BIE1/254nm
. R
JEE A Chl 254nm
# | {REEEE il B M % EE %
1 48, 852 3646455 53342 98.014 98. 110
2 54. 080 73901 1027 1.986 1. 890
[ B 3720357 54369 |  100.000 100. 000
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Shimadzu LCsolution 43 #7# &

HPLC Conditions: Daicel Chiralpak AD-H, 30% IPA/hexanes, 0.9 mL/min

S69

KEA : Admin
PR L]
BE& ID :10
PR o]
P i +q
HEREEIR 15 ul
AR AF2 : 16-7-27-3.lcd
HEXH4E | LF R BB & lem
AN 14 :
RE A : Default.ler
R : 2016-7-27 11:07:08
kg g st : 2016-7-27 11:34:53
<t iEE>
’ D:\RUAR SRS S0 44\2016\2 ¢ %\16-7-27-3.Icd
m
= 8 R A BE
30j, g
20
104
0,-. i o -\ 7&_,,1‘_,‘:-1-._.’\ S
0 5 10 15 20 25
1 KriE A ELE1/254nm A
: g3
GUEE A Chl 254nm
8 | RERA | 533 % FE %
1] 9.765 544131 38401 52. 928 58.227
[ 2. 12.974 483927 27550 47,072 41. 773
=t 1028058 65951 100. 000 100. 000




==== Shimadzu LCsolution 73 #7 & ====

S70

FHEAN : Admin
e TR TS
F&ID 10
PR £q
FE R R i
HEFERER :5uL
Ham 42 1 16-7-27-4.Icd
FEX B L LF MR R lem
e kb2 {42 :
WG X4 : Default.ler
WEEE : 2016-7-27 11:40:50
BOmAbE : 2016-7-27 12:06:31
<fh i E>
DB AR HUE\E 38 S04\2016\4 & 6\16-7-27-4.Icd
mvV
] 8 R A TEE
o
50-
25-
2
o
0— i 2
0 5 10 ‘ 15 20 25
min
1 KIS A EiE1/254nm
: g
FMSE A Chl 254nm
e | {RETRT(H JTaEA| EE R % BT %
1 9. 688 815039 56422 99, 161 99. 315
2 12. 850 6897 389 0.839 0. 685
B 821936 56811 100. 000 100. 000 |




HPLC Conditions: Daicel Chiralpak AD-H, 20% IPA/hexanes, 0.8 mL/min

==== Shimadzu LCsolution -7t & ====

KEN : Admin
e R : %48
FEqm 1D 10
B 71
B i# i
HREERAR 15uL
HriE R : 16-7-28-5.lcd
FrE 34  LF R B4R lom
AT S :
W& XA : Default.ler
R KR - 2016-7-28 14:11:41
HroE hb 2 : 2016-7-28 14:59:36
< iEE>
D-\HEAR B IE\SHE S0 4\2016\23 & k\16-7-28-5.Icd
mV

f E AP ATEE T
10.0- 2
&
7.5+ -
5.0-
] |
25+ \ \
j o ] ]
0.0+—— -
1-7|——7'“—'74—!—_‘|——""17 o B R S | T T T T —T T T T
0 10 20 30 40
min
1 Kefliss A BiE1/254nm
_ R
ﬂﬁ_-{?g"%ﬁ Chl 254nm )
# i [7] g HEE % B %
1 1 29,578 406838 10485 50. 296 59. 001
2 41. 624 | 402056 7286 | 49.704 40.999
[ =3 808894 17771 . 100,000 |  100.000 |
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==== Shimadzu LCsolution ¥ & ====

KEAN : Admin

FESEH T8
#am D :0
PET =
FE A M# ]
HEREAIR :5uL
AR : 16-7-28-6.lcd
pitr oA ' LFRFifE R Iem
AT A2 -
WG fER : Default.lcr
BiEFE : 2016-7-28 15:03:52
HagasE : 2016-7-28 15:50:50
<t >
D\ AR $0E BB S0 \2016\% T K\ 16-7-28-6.lcd
mV
8 KW A BIET
g
150-]
100-]
50- \
|
Gi — T-" L : ¥
0'"“1'0"‘ 20 30 "4‘0
min
1 Hgs A JBiE1/254nm
. R
Hril2% A Chl 254nm
3] (R B [A] JiAE =7 EA % EE %
1 29, 453 7333539 185718 98. 739 99. 066
2 41,371 93635 1751 1.261 0.934
=i | 7427175 ¢ 187469 100. 000 100. 000
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