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1. Yields of target compounds

Compd. Yield Compd. Yield
2a 50% 3d 22%
2b 46% 3e 47%
2¢ 20% 3f 55%
2d 24% 3g 40%
2e 53% 3h 68%
2f 57% 3i 36%
2g 38% 3j 51%
2h 42% 3k 74%
2i 20% 31 28%
3a 52% 3m 51%
3b 53% 3n 34%
3c 61% 3o 57%
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2. HPLC chromatogram for 2a, 2d and 3b
The compounds were analyzed on a Shimadzu LC-6AD instrument.

Column: (4.6*150mm, Shimazuda Shim-pack VP-ODS)

Column temperature: 40 °C
Mobile phase: methanol/water with 2% Et;N (v/v, gradient elution method: from 70:30 to 100:0)

Elution time: 30 mins
Flow rate: 0.3 ml/min

(1) For 2a:
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(2) For 2d:
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(3) For 3b:

11.105 18694153 475274 98.2547
24.095 94687 3181 0.4977
29.069 76218 3342 0.4006
mAU
17%254nm4nm (1.00) §
150] |
] /|
125 f “
i ‘ \
100+ “ \‘
||
75 ||
] |
50 j ‘
|
2&: | “ [t}
] | 3
SRR 1 DY SIS
0o 25 so 75 100 128 180 178 250 275  min
Retention time Area Height Proportion
5.082 13819 1022 0.2203
5.489 17491 1125 0.2788
6.868 32959 1993 0.5254
17.583 6183849 162931 98.5839
29.245 24556 1148 0.3915




3. NMR spectra for target compounds
'H NMR spectrum for Compound 2a
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13C NMR spectrum for Compound 2a
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'H NMR spectrum for Compound 2b
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13C NMR spectrum for Compound 2b:
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13C NMR spectrum for Compound 2d:
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'TH NMR spectrum for Compound 2e
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'H NMR spectrum for Compound 2f:
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13C NMR spectrum for Compound 2f
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TH NMR spectrum for Compound 2g
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13C NMR spectrum for Compound 2g
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'H NMR spectrum for Compound 2h
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13C NMR spectrum for Compound 2h:
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'H NMR spectrum for Compound 2
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13C NMR spectrum for Compound 2i:
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'TH NMR spectrum for Compound 3a
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13C NMR spectrum for Compound 3a
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'H NMR spectrum for Compound 3b
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13C NMR spectrum for Compound 3b
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'TH NMR spectrum for Compound 3¢
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13C NMR spectrum for Compound 3¢
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'TH NMR spectrum for Compound 3d:
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13C NMR spectrum for Compound 3d
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'H NMR spectrum for Compound 3e:
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'H NMR spectrum for Compound 3f:
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13C NMR spectrum for Compound 3f:

= = = = = = = =
= = = = = = = =
= = = = = = = =
oo o= o [T =+ by b —
1 | l i 1 1 i 1 | i 1 i
-
Z0'5k
4
899

3f

CER0L
8oLl
680LL
CEOLL
LBOLL
T LL
GBI LL
O0ELL
SLELL
CEELL
C5ELL
ELELL

j

H !

Ltag L
EEEEL
PLd L

0LZEL
ZL7E L

0LBEL
BEGEL

96'E5L
G551
B6'551
BEESL—

IS8l —=

096wl
ZLaPL s
Nm.mm_./

160 150 140 130 120 110 100 g0 a0 7o 60 50 40 a0 20 10
1 (ppm)

170

S35



'TH NMR spectrum for Compound 3g
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13C NMR spectrum for Compound 3g
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'H NMR spectrum for Compound 3h:
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13C NMR spectrum for Compound 3h:
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'H NMR spectrum for Compound 3i
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'H NMR spectrum for Compound 3j:
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13C NMR spectrum for Compound 3j:

~a000

=000

—E000

—5000

~4000

~3000

—2000

989 1L

E08r—— — |

BY'Es——

09 LLL
99 LLL
BLLL
£8LLL _
6l L L

La' L L

a9t 'plL B s

BLETL
mm.nmrw. H
LEETL BEE

0EDEL—""
LLSE L i m I
SY'BE L, ~
BZ 0P L~ ===}
E0LEL oy =] —
zz :;\ atros L ]
FETRL E.mm;. i
.qm_.mmL e
EO¢SL |
BO¢S L~ —
7565 L+ —
{5651
05'8Y L ———

mv.viw e =

10

20

T T T T T T T T T T
170 160 150 140 130 120 110 100 g0 a0
f1 (ppm)

a0

S43



'H NMR spectrum for Compound 3k:
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13C NMR spectrum for Compound 3k
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'H NMR spectrum for Compound 31
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13C NMR spectrum for Compound 31:
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'H NMR spectrum for Compound 3m:
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13C NMR spectrum for Compound 3m:
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'H NMR spectrum for Compound 3n
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13C NMR spectrum for Compound 3n
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'H NMR spectrum for Compound 30
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13C NMR spectrum for Compound 30
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