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I. NMR spectra of target compounds ( 2-18)
II. HPLC chromatograms of target compounds ( 19-25)



I. NMR spectra of target compounds
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'H NMR (400 MHz, CDCl) 8 1199 (s, 1H), 7.54 (d, /= 9.0 Hz, 1H), 6.89 (d, /=24
Hz, 1H), 6.79 (dd. S =9.0, 2.4 Hz, 1H), 6.67 (s, ZH), 6.54 (s, 1H), 3.94 (s, 3H), 3.93 (s, -
3H), 3.88 (d, J = 7.0 Hz, 6H).
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130 NMR (101 MHz, CDCE) 8 164.61, 161,93, 153.40, 15331, 14087, 13844, 13293, 128.08, 117.38,
113,73, 235, 106013, 98.69, 60097, 5628, 55.73. (2200
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"HNMR (400 MHz CDCL) 3 1264 (5, 1H), 748 (d. /=89 Hz. 1H), 7.20(dd, =
89,26 Hz, 1H), .11 (d, /=26 Hz, 1H), 5.72 {d, /= 6.8 Hz, 3H), 395 (d, J=83 Hz,
3H), 390 s, 6H), 3.76 (s, 3H).
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B30 NMR (101 MHz, CDCL) 8 163,83, 15517, 15340, 15278, 13844, 133,63, 132,67, 12092, |20.11,
120,02, 11807, 10826, 106.03, 61.00, 56,28, 55.67.

[~3200

{3000

(2800

[~2600

(=2400

(2000

(= 1E00

(~1400

=E00

=200

T T T T T
210 200 150 180 17 160 150 L0 130 120 1o 100
1 (ppa)



4c

1. 26
AT
£
—f, T1
Thh 60

-0

CHg

TH NMR (400 MHz, CDCls) & 12.77 (s, 1H), 7.06 (s, 1H), 6.98 (s, 1H), 6.71 (s, 2H),
660 (s, TH), 404 (s, 3H), 3.96 (5, 3H), 3.90 (s, 6H), 3.79 (s, 3H).
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0 NMR (101 MHz, CDCB) 8 16432, 153,39, 15286, 152.79, 145,80, 13840, 135.11, 133,08,
11276, 107.00, 10599, 98 67, 60.99, 56.40, 5628 56,15
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TH NMR (400 MHz, DMSO) 8 11.72 (s, 1H), 6.98(s, 1H), 6.94 (s, 1H), 6.73 (s, 2H}, 6.29 (s, 1H), 3.83
(s, 9H), 3.74 (s, 3H)
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BCNMER (101 MHz, DMSO) & 161,41, 153.38) 15218, 152.06, 143.43, 13814, 134.11, 133.10, 117.07,
TI2.93, 11042, 106.56, 9880, 60.55, 56.52, 56.14.
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TH NMR (400 MHz, CDCL) & 7.57 (d, /= 8.9 Hz, 1H), 6.87 (d,/ =23 Hz, 1H), 6.79 (dd, /=89, 24 Hz
TH), 6.63 {5, 2H). 6.55 (s, TH), 3.93 (d,.J= 1.8 Hz, 6H), 3.87 (s, 6H), 3.74 (s, 3HL [~
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UCNMR (101 MHz, CDCL) 6 162.39, 16177, 153.26, 150,81, 142.04, 138,30, 132.86, 129.14, 11
114.52, 109.29, 106.18, 99.00, 6095, 56.25, 55.60, 29.53.
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'H NMR (400 MHz, CDCL3) 8 12.01 (s, TH), 881 (d, J =85 Hz, 1H), 792 (d, /=75
Haz, 1H), 7.79— 7.74 {m, 1H), 7.69 (t, /= 7.2 Hz, 1H), 7.64(d, J =89 Hz, IH), ?ﬂs(d
J=89Hz, TH), 6.87 (s, 1H), 6.73 (s, 2H), 3.98 (s, 3H), 3.92 (s, 6H).
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BCNMR (101 MHz, CDCl) 8 163,68, 15417, 15337, 13838, 136.08, 13410, 133.11, 12858, 12830,
12719, 12335, 12291, 12220, 12161, 12053, 11567, 10624, 61,04, 5633 10000
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"HNMR (400 MHz, CDXCl) & 11.78 (s, 1H), 7.07 (d, /=90 Hz. 1H), 6.87 (d,./ =24 Hz, 1H). 6.71 {dd, ./

=90, 24 Hz, 1H), 6.4 (5. 2H), 3.95 (s, 3H), 3.90 (s, 3H), 3.86(s, 6H), 208 (s, 3H) p [
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3CNMR (101 MHz, CDCE) 3 164.78, 160.80, 153.49, 148.92, 138,60, 137.42, 132,70, 128,14, 124.16,
11528, 111,58, 105.75, 98 21, 6100, 56.22. 55,57, 14.01.
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"H NMR. (400 MHz, CDCk) & 13.39 (s, 1H), 7.82(d. J=9.1 Hz, 1H), 700 (s, 2H), 6.9 (d,
1H), 682 (dd, J=9.1,2.4 Hz, 1H), 3.96 (s, 3H), 395 (s, 3H), 3.93 (s, 6H).
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BCNMR (101 MHz, CDO;) 8| 175,12, 165.54, 158.89, 153.14, 14631, 14027, 132,16, 130.36, 11432,
110.05, 10720, 97.29, 61.00, 56,39, 56.23,
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"H MR (400 MHz, CDCl) 8 916 (s, TH), 7.04(d, J/ = 1.6 Hz, TH), 6.98 (d, J =82
Hz, 1H), 6.94 (dd, J= 8.2, 1.7 Hz, 1H), 6.82 (s, 1H), 6.53 (s, 1H), 5.96 (s, 1H), 404 (s,
3H), 3,98 (d,/=4.1 Hz, 6H), 3.76 (s, 3H).
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130 NMER (101 MHz, CDCE) 8 161.77, 159.77, 15219, 149.06, 143,99, 13922, 138,54, 129.74, 127.81,
12094, 120080, 114.90, 114.52, 11415, 10328, 6144, 6121, 56.22, 5538,
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TH NMR (400 MHz, CDCh) 6 9016 (s, 1H), 742 {1, J = 7.9 Hz, 1H), 7.05— 7.00 {m, 2H),
6.99— 6.96 (m, 1H), 676 (s, 1H), 656 (s, 1H), 405 (s, 3H), 3.97 (s, 3H), 386 (s, 3H),
374(s,3H)
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'H NMER (400 MHz, CDCE) 8 9.14 (s, 1H), 7.05— 7.00 (m. 2H), 6.97 (d, /= 1.7 Hz, IH).
656 (s, 1H), 4.05 (s, 3H), 3.98 (d, J= 2.1 Hz, 6H). 3.91 (s, 3H), 3.75 (s, 3H}
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130 NMR (101 MHz, CDCE) 8 161,87, 15206, 149.55, 14898, 143,91 13928, 129.77, 127.87, 121.21,
120.63, 115.06, 11187, 111.24, 10323, 61.43, 61.30, 56.17, 56,03, 55.98.
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TH NMR (400 MHz, CDCE) & 8.39 (s, TH), 697 (d,J =86 Hz, 2H), 6.74 (d, /= 86 Hz, 2H), 6.39(s, [H),
379(d,J = 1.4 Hz 6H), 3.71 (s, 6H), 341 (s, 2H).
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BCNMER (101 MHz, CDCh) & 17197, 157.98, 15233, 149.30, 14081, 13432, 13233, 129.66, 12157,
113,85, 10K 86, 61.17, 60.92, 56.03, 5526, 44.93, 37.44.
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"H NMR (400 MHz, CDCh) 6 7.83 (s, 1H), 740— 735 (m, 1H), 7.32(d, J=9.1 Hz. 1H), 695 1./ =85
Hz, 1H), 654 (s, 1H), 4.28 (s, 2H), 3.99 (s, 6H), 3.94 (s, 3H), 3.74 (s, 3H).
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II. HPLC chromatograms of target compounds

4a

DAD1 A, Sig=254,16 Ref=600,100 (SJF\189.D)

8 10 12 14 miry

Peak Retention time Type Peak width Peak area Peak height Peak area

1 3.743 BB 0.1102 5.89620 8.17430e-1 0.2769
2 10.135 BB 0.2281. 2123.43286 144.75197 99.7231

4b
DADT A, Sig=254,16 Ref=600,100 (SJF\202.D)

mAL 3

200

1754

150

1253

100

75

o e s"‘f

257 TN

U B
T T T T T T T T T
0 2 4 6 8 10 12 14 min
Peak Retention time Type Peak width Peak area Peak height Peak area

# [min] [min] [mAU*s] [mAU] %

| 5.117 MM T 0.0919 1.95848 3.55151e-1 0.0882
2 8.688 BB 0.15286 2217.67847 225.76378 995.9118

DAD1 A, Sig=254,16 Ref=600,100 (SJF\Y-94.D)

mAU -
400
300
200

100 -

J3.282
3.685

10 12 14 miiry
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Peak Retention time Type Peak width Peak area Peak height Peak area

1 3.282 BB 0.0641 1.32862 3.09245e-1 0.0466
2 3.685 BB 00759 4.75948 9.58507e-1 0.1669
3 4,566 EB 0.0868 2845.06567 512.05280 99.7865

4d
DAD1 A, Sig=254,16 Ref=600,100 (SJF\Y-64.D)
mAU ]
250 —
200
150
100 4
50 § %
0 B2
2 ' 4 & 8 10 12 i
Peak Retention time Type Peak width Peak area Peak height Peak area
¥ [min] [min] [mAU*s] [mAll] &
S R S S e st s |
1 3.300 BB 0.0831 3.44210 5.80983e-1 0.1767
2 4.171 BB 0.0912 49.57061 8.36157 2.5451
3 5.050 BB 0.0919 1894168848 316.33862 97.2782
5
DAD1 A, Sig=254,16 Ref=600,100 (SJF\Y-50.D)
mAU =
500
400
300 -}
200 |
100 0 © —
8 3 o
0 £ =
2 4 6 8 10 12 14 mir
Peak Retention time Type Peak width Peak area Peak height Peak area
# [min] [min] [MAU*s] [mAU] g

1 3.035 BR 0.0639 1,34211 3.13774e-1 00372
2 5.548 BV 0.1383 2:3,811:99 227151 0.6598
3 5.767 VB 01001 3578.33296 948.7157193% 99.1526
4 7.161 BB 0.1123 5.42676 6.86198e-1 0.1504
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mAU
600

500
400
300
200
100

0

DAD1 A, Sig=254,16 Ref=600,100 (SJF\190.D)

43.755

5 10 15 20 25 min|
Peak Retention time Type Peak width Peak area Peak height Peak area
# [min] [min] [mAU*s] [mAU] g
i e e |E-merciane | Sk et |
1 3199 BB 0.0818 3.01423 5,.68879%—1 0.0542
2 22.146 BV 0.0426 6.95182e-1 2.49083e-1 0.0125
3 22,343 VB 0.1281 5531.15%67 657.72260 99.4774
4 24.594 BV 0.1681 13.809297 1.10586 042355
5 26067 BB 0.1670 12.25430 9.46701e-1 0.2204
12
3 DAD1 A, Sig=254,16 Ref=600,100 (SJF\201.D)
1005
ao—f
soé
40«5
20‘? E § §
04 2 e T
2 i 6 8 10 12 19 mid
Peak Retention time Type Peak width Peak area Peak height Peak area
i [min] [min] [mAU*s] [mAU] %
i e s s jirimri ey e |
1 3.244 BB 0.0799 2.50821 4.72824e-1 02729
2 4,398 BB 0.1082 Z2.31618 3.21038e~1 02520
! 6.789 BB 0.1206 911.10205 114.79269 99,1282
4 11.514 BV 0.1250 3.18851 3.54225e~1 0.3469
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16

DAD1 A, Sig=254,16 Ref=600,100 (SJFPYQ-71.D)
s 3
150
125
100
75
=
:
0+ ——— Ew— :
0 2 4 6 8 10 12 14 mid
Peak Retention time Type Peak width Peak area Peak height Peak area
# [min] [min] [mAU*s] [mAU] %
iy e o | === | === |
1 Selalg: JBE 0.1072 21.54799 3.09743 1.4882
2 6.289 BB 0.1163 1426.36230 188.55087 98.5118
20a
DAD1 B, Sig=25¢, 16 Ref=600,100 (YJIB-150.0)
mAU 3 e
30 4
3004
2504
2004 B
1503 N q,,%'g
& o
1004 © & r‘; g
93 o N
0 : i ; : *'“1‘—-‘—
2 i b B 0 2 M
Peak Retention time Type Peak width Peak area Peak height Peak area
# [min] [min] [mAU*s] [mAll] %
SN e T e S S et i
1 4. 676 MM T 0.0860 41 .49838 8.03788 1.4109
p 5.453 BB 0.1054 2836.59424 416.73114 96.43%8
3 7.247T MM T 0.1223 63.21931 B.6l722 2.14%94
20b
DAD1 B, Sig=254,16 Ref=600,100 (YJ}B-2-50.0)
mAU

400

300

200

100
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Peak Retention time Type Peak width Peak area Peak height Peak area
= [min] [min] [mMAU*s] [mAU] 2
Qi 30 N e sl e o i o |
1 5.424 BB 0.1051 2972.45459 438.60312 100.0000
20c
DAD1 B, Sig=254,16 Ref=600,100 (YJIB-3-500)
mAU
6004
5004
4004
3004
2004
1004
U T T T T T T T T
2 : 6 g 10 12 “_ i
Peak Retention time Type Peak width Peak area Peak height Peak area
= [min] [min] [mAU*s] [mAU] 2
S e i et e puasan R [sssesnsy |
1 7.158 BB 0.1350 5848.25781 675.50867 100.0000
20d
BADT B, Sig=254,16 Ref=360 100 (VJE-4.0)
mAU Y
600
500
400
3004
200 N
1004 5
0 —
ZI l‘l tl: é 1b 1|2 1|4 min|
Peak Retention time Type Peak width Peak area Peak height Peak area
= [min] [min] [mAU*s] [mAU] %
e e = N [ seamae s DR et |
1 6.771 BB 0.118% 5350.96777 6B6.B6017 99,3465
2 9.377 BB 0D.1530 35.19823 3.57056 0.6535
20e

DADT B, Sig=254,16 Ref=600,100 (YJB-5.0) ' & i e %
mAU
2500

2000
1500
1000

500
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Peak Retention time Type Peak width Peak area Peak height Peak area

# [min] [min] [mAU*s5] [mAU] %
. e frocaee = o g s SR |
1 9.628 BB 0.2256 3.9028B6ed 2749.10840 100.0000
23a
DAD1 A, Sig=254, 16 Ref=600,100 (SJFY-105D)
mAL
300
2503
200
1503
100 3
L g
0 et
0 2 4 B 8 10 12 14 min
Peak Retentiontime Type Peak width Peak area Peak height Peak area
# [min] [min] [mAU*s] [mAU] %

1 5.705 BB 0.1124 2460.49023 339.96622 99.0593
2 7.837 BB 0.1356 23.36452 2.63031 0.9407

23b
DADT B, Sig=254, 16 Ref=600,100 (20140301-17_LC 2015:02:27 17-57-196-70) -
mAU 7
700
600
500
a0
10
200 ~
100 3
0 2
R R N
Peak Retention time Type Peak width Peak area Peak height Peak area
# [min] [min] [mAU*s] [mAlT] %
e e Rl |- R R — |
1 6.417 BE 0.1160 41.11514 5.45114 0.5480
2 7.656 BB 0.1443 T7448.54053 787.91748 99.4510
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23c

DAD1 B, Sigez4, 16 RefeGi0,100 [2014030117_LC IS zwsdaaa-a.n;-
mAl 3
1400
12004
1000
mn-
500
400+
Z‘DD-
u T - T
2 i 5 B 10 12 U
Peak Retention time Type Peak width Peak area Peak height Peak area
= [min] [min] [mAU*s] [mAU] %
S s b e el s s e e ok s e e |
B § 1.336 BB 0.1260 1.42723e4 1601.76782 100.0000
23d
DAD1 B, Sig=254,16 Ref=600,100 {20140301-17_LC 2015-02-27 17-57-19\B-10.0)
mAL
800
600
4004
200+
0
T T 8 T T T T T
2 4 6 8 10 12 14 i}
Peak Retention time Type Peak width Peak area Peak height Peak area
= [min] [min] [mAT*s] [mAU] %
S R N N R T S e |
1 11.629 BB 0.2078 1.2772Bed 944.15472 100.0000
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