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Fig. S1 Purity of 5b analyzed by Waters Acquity UPLC. Column: reversed-phase C18 column
(SHIMADZU Shim-pack GIST-HP C18 2.1 100mm). Column temperature: 35°C. Mobile phase:
Acetonitrile/ HpO with 0.1% triethylamine (90:10). Flow rate: 0.15 ml/min. Injection volume: 5

pL.
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Fig. S2 Purity of 5d analyzed by Waters Acquity UPLC. Column: reversed-phase C18 column
(SHIMADZU Shim-pack GIST-HP C18 2.1 100mm). Column temperature: 35°C. Mobile phase:

Acetonitrile/ H2O (70:30). Flow rate: 0.10 ml/min. Injection volume: 5 pL.
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Fig. S3 Purity of 5g analyzed by Waters Acquity UPLC. Column: reversed-phase C18 column
(SHIMADZU Shim-pack GIST-HP C18 2.1 100mm). Column temperature: 35°C. Mobile phase:
Acetonitrile/ HpO with 0.1% triethylamine (70:30). Flow rate: 0.15 ml/min. Injection volume: 5

pL.
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Figure S4 'H-NMR spectrum of the intermediate 2 in CDCl;
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Figure S5 BC-NMR spectrum of the intermediate 2 in CDCl;
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Figure S6 HRMS-ESI spectrum of the intermediate 2
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Figure S7 'H-NMR spectrum of the intermediate 3 in CDCI;
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Figure S8 3C-NMR spectrum of the intermediate 3 in CDCl;
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Figure S9 HRMS-ESI spectrum of intermediate 3
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Figure S10  FTIR spectrum of the target compound 5a

—7.52
5.01
—4.21

'TH-NMR spectrum of the target compound 5a in CDCl;
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Figure S12 '3C-NMR spectrum of the target compound 5a in CDCl;
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Figure S13 HRMS-ESI spectrum of the target compound 5a
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Figure S15 'H-NMR spectrum of the target compound 5b in CDCl;
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Figure S17 HRMS-ESI spectrum of the target compound 5b
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Figure S20 3C-NMR spectrum of the target compound 5¢ in CDCl;
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Figure S21 HRMS-ESI spectrum of the target compound 5¢
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Figure S24 BC-NMR spectrum of the target compound 5d in CDCl;
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Figure S25 HRMS-ESI spectrum of the target compound 5d
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Figure S27 'H-NMR spectrum of the target compound 5e in CDCl;
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Figure S29 HRMS-ESI spectrum of the target compound 5e

19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

-1000




3142.04-

2935.6¢

11
2954.95~—

3
|
1467.83—

1612.49—

(e}
i 7/ Q o

9
(6]
[
1741.72—

4000 3750 3500 3250 3000 2150 2500 250 2000 1750 1500 1250 1000 750 500

Figure S30  FTIR spectrum of the target compound 5f

17000

05
03

91
—5.77
01

98
4.07
4.04
3.87
3.84
2.86
2.82
2.74
2.70
229
226
1.63
1.40
1.32
123
—0.92

/3
%
/[
\3
/
\
/
J

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

-1000

Figure S31 'H-NMR spectrum of the target compound 5f in CDCls
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Figure S33 HRMS-ESI spectrum of the target compound 5f
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Figure S36 '3C-NMR spectrum of the target compound 5g in CDCl;
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Figure S37 HRMS-ESI spectrum of the target compound 5g
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Figure S39 'H-NMR spectrum of the target compound 5h in CDCl;
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Figure S40 3C-NMR spectrum of the target compound 5h in CDCl;
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Figure S41 HRMS-ESI spectrum of the target compound 5h
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Figure S44 BC-NMR spectrum of the target compound 5i in CDCl;
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Figure S47 'H-NMR spectrum of the target compound 5j in CDCls
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Figure S49 HRMS-ESI spectrum of the target compound 5j
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'"H-NMR spectrum of the target compound 5k in CDCl;
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Figure S52 BC-NMR spectrum of the target compound 5k in CDCl;
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Figure S53 HRMS-ESI spectrum of the target compound Sk



1558.48——

896.90—

AL i
I
gL
A4 }
< > §
| IANE -l
g & " g
. ) g - 3
o] o |
N R g
] I 1
25— R 2
i ¢ >~o o
i 2 e
1
®7] N"N O & :L:
_IIIIIIIIII||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
4000 370 3500 3250 3000 2750 2500 250 2000 1750 1500 1250 1000 70
Figure S54  FTIR spectrum of the target compound 51
o TN — o O O o Pea B -Eulle ol O <+ (= =] <t Ao en —
S —annTge —=9 SS®xa K=& AA g¥Aad o
N~ N8 88 o oS won Tt dad A == — S 18000
LSS S e O e N
17000
16000
15000
14000
/! / / +13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
N . 2000
m
H il 1000
“ Il
. g
21 T L LxLy [ 1000
S3 S 3 Soa 3 -
—_— i) — o=@
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
fl (ppm)

Figure S55

'H-NMR spectrum of the target compound 51 in CDCls
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Figure S57 HRMS-ESI spectrum of the target compound 51
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Figure S59 'H-NMR spectrum of the target compound Sm in CDCl;
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Figure S60 '3C-NMR spectrum of the target compound 5m in CDCl;
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Figure S61 HRMS-ESI spectrum of the target compound Sm
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Figure S63

'H-NMR spectrum of the target compound 5n in CDCl;
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Figure S65 HRMS-ESI spectrum of the target compound 5n
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Figure S67 'H-NMR spectrum of the target compound 50 in CDCl;
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Figure S71 'H-NMR spectrum of the target compound 5p in CDCl;
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Figure S80 '3C-NMR spectrum of the target compound 5r in CDCl;
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Figure S105 HRMS-ESI spectrum of the target compound 5x
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Figure S109 HRMS-ESI spectrum of the target compound 5y
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