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HSQC Correlation of 3a

lH 13C
H-1 497 (d,J=7.8 Hz, 1H) 97.8
H-2 3.50 (dd, J=10.2, 7.8 Hz, 1H) 76.7
H-3 5.34 (t,J=9.6 Hz, 1H) 71.4
H-4 5.11 (t, J=9.6 Hz, 1H) 68.9
H-5 3.96 —3.91 (m, 1H) 74.0
H-6a 4.26 (dd,J=12.4,4.7 Hz, 1H) 61.9
H-6b 4.19 (dd, J=12.5,2.1 Hz, 1H) 61.9
H-7 3.63 (s, 1H) 97.4
COSY Correlation of 3a
H H
H-1 497 (d,J=7.8 Hz, 1H) 3.50 (dd, /= 10.2, 7.8 Hz, 1H)
H-2 3.50 (dd, /=10.2, 7.8 Hz, 1H) 5.34 (t,J=9.6 Hz, 1H), 3.50
(dd, J=10.2, 7.8 Hz, 1H)
H-3 5.34 (t,J=9.6 Hz, 1H) 3.50 (dd, J=10.2, 7.8 Hz,
1H), 5.11 (t,J=9.6 Hz, 1H)
H-4 5.11 (t,J=9.6 Hz, 1H) 5.34 (t,J=9.6 Hz, 1H), 3.96 —
3.91 (m, 1H)
H-5 3.96 -3.91 (m, 1H) 5.11 (t,J=9.6 Hz, 1H), 4.26
(dd,J=12.4,4.7 Hz, 1H)
H-6a 4.26 (dd,J=12.4,4.7 Hz, 1H) 3.96 —3.91 (m, 1H)
NOESY Correlation of 3a
H H
H-1 497 (d,J=7.8 Hz, 1H) 3.96 - 3.91 (m, 1H), 3.50 (dd,

J=10.2, 7.8 Hz, 1H), 5.34 (t,
J=9.6 Hz, 1H)
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H-2

3.50 (dd, J = 10.2, 7.8 Hz, 1H)

3.63 (s, 1H)

H-3

5.34 (1, J= 9.6 Hz, 1H)

3.50 (dd, J=10.2, 7.8 Hz,
1H), 4.97 (d, J = 7.8 Hz, 1H),
3.96 —3.91 (m, 1H)

H-4

5.11 (t, J=9.6 Hz, 1H)

3.50 (dd, J=10.2, 7.8 Hz,
1H), 3.96 — 3.91 (m, 1H), 4.26
(dd, J=12.4, 4.7 Hz, 1H),
5.34 (t,J=9.6 Hz, 1H)

3.96 -3.91 (m, 1H)

426 (dd,J=12.4,4.7 Hz,
1H), 4.97 (d, J= 7.8 Hz, 1H),
5.11 (t,J= 9.6 Hz, 1H)

4.26 (dd, J=12.4, 4.7 Hz, 1H)

3.96 — 3.91 (m, 1H)

3.63 (s, 1H)

3.50 (dd, J=10.2, 7.8 Hz,
1H),

HSQC Correlation of compound 4b

lH 13C

H-1, CH, of OBn 4.89 —4.81 (m, 3H) 99.3, 76.8
H-7 4.79 (s, 1H) 98.6
CH, of OBn 4.66 (dd, J=28.6, 11.8 Hz, 2H) 76.0,75.1
CH, of OBn 4.52 (dd,J=11.2,9.1 Hz, 2H) 76.8,75.1
H-3, H-4, H-6a, H-6b | 3.85 — 3.72 (m, 4H) 82.6, 78.9, 70.0
H-5 3.68 (d,/=9.4 Hz, 1H) 78.7
H-2 3.49 (t,J=8.5 Hz, 1H) 81.8
N-CH; 2.40 (s, 3H) 423
COSY Correlation of 4b

| H 'H




H-1 4.89 —4.81 (m, 3H) 3.49 (t, J=8.5 Hz, 1H)

H-2 3.49 (t,J=8.5 Hz, 1H) 3.49 (t,J=8.5Hz, 1H), 4.89 —
4.81 (m, 3H),

H-3 3.85-3.72 (m, 4H) 3.49 (t,J=8.5Hz, 1H), 3.85 —
3.72 (m, 4H)

H-4 3.85-3.72 (m, 4H) 3.85-3.72 (m, 4H), 3.68 (d, J
=9.4 Hz, 1H)

H-5 3.68 (d,J=9.4 Hz, 1H) 3.85—-3.72 (m, 4H)

H-6a,b 3.85—-3.72 (m, 4H) 3.85—-3.72 (m, 4H)

NOESY Correlation of 4b

H H

H-1 4.89 —4.81 (m, 3H) 3.85-3.72 (m, 4H), 3.68 (d,
J=9.4Hz, 1H)

H-2 3.49 (t,J=8.5 Hz, 1H) 3.85-3.72 (m, 4H), 4.79 (s,
1H)

H-3 3.85—-3.72 (m, 4H) 3.68 (d,J=9.4 Hz, 1H), 4.89
—4.81 (m, 3H)

H-4 3.85—-3.72 (m, 4H) 3.49 (t,J=8.5 Hz, 1H)

H-5 3.68 (d,/J=9.4 Hz, 1H) 3.85-3.72 (m, 4H), 4.89 —
4.81 (m, 3H)

H-7 4.79 (s, 1H) 2.40 (s, 1H),3.49 (t,J=8.5
Hz, 1H)

HSQC Correlation of 4j

'H

13C

H-1

4.80 (d,J=7.6 Hz, 1H)

99.0
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H-2 4.01 (dd,J=10.3, 7.7 Hz, 1H) 77.7
H-3 3.78 (t,J=6.4 Hz, 1H) 75.9
H-4 3.70 — 3.63 (m, 3H) 78.1
H-5 3.97 (d,J=2.1 Hz, 1H) 74.6
H-6a,b 3.70 —3.63 (m, 3H) 68.2
H-7 4.83 (s, IH) 97.8
COSY Correlation of 4j
'H 'H
H-1 4.80 (d,J=7.6 Hz, 1H) 4.01 (dd, J=10.3,7.7 Hz, 1H)
H-2 4.01 (dd, J=10.3,7.7 Hz, 1H) 3.78 (t,J= 6.4 Hz, 1H)
H-3 3.78 (t,J=6.4 Hz, 1H) 3.70 —3.63 (m, 3H)
H-4 3.70 — 3.63 (m, 3H) 3.97 (d,J=2.1 Hz, 1H)
H-5 3.97(d,J=2.1 Hz, 1H) 3.70 —3.63 (m, 3H)
H-6a,b 3.70 — 3.63 (m, 3H) 3.97 (d,J=2.1 Hz, 1H)
NOESY Correlation of 4j
'H 'H
H-1 4.80 (d,J=7.6 Hz, 1H) 5.34 (t,J=9.6 Hz, 1H), 3.96 —

3.91 (m, 1H)
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H-2

4.01 (dd, J=10.3, 7.7 Hz, 1H)

4.83 (s, 1H)

H-3 3.78 (t, J = 6.4 Hz, 1H) 4.80 (d, J=17.6 Hz, 1H), 3.97
(d, J=2.1 Hz, 1H)

H-4 3.70-3.63 (m,3H) | e

H-5 3.97 (d, J=2.1 Hz, 1H) 3.78 (t, J = 6.4 Hz, 1H), 4.80
(d,J = 7.6 Hz, 1H)

H-7 4.83 (s, 1H) 4.01 (dd, J=10.3, 7.7 Hz, 1H)
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'H NMR (400 MHz) and *C NMR (126 MHz) of compound 3a
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 3aa
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 3b
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 3¢
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'H NMR (400 MHz) and 3*C NMR (101 MHz) of compound 3d
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 4a
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 4b
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'H NMR (400 MHz) and *C NMR (101 MHz) of compound 4c
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 4d
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 4e
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'H NMR (400 MHz) and 3C NMR (126 MHz) of compound 4g
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'H NMR (400 MHz) and *C NMR (101 MHz) of compound 4h
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'H NMR (400 MHz) and *C NMR (101 MHz) of compound 4i
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'H NMR (400 MHz) and *C NMR (101 MHz) of compound 4;j
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'H NMR (400 MHz) and *C NMR (101 MHz) of compound 4k
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 5a
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'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 5b

~ 6E+08

~ 5E+08
~4E+08
~4E+08

- 4E+08

~ 3E+08

~2E+08
- 2E+08

- 2E+08

~ 1E+08

- 5E+07

L9°€
69°€ 1
ELE
PP -
LYY 1
0S'Y
05t
9G'Y
95t
65'Y 1
0LV
0% 1
LLY
8LV 1
6LV 1
087 1
mw.j
vw.j

98"y

90'S

90'S

1AV

L

AW

€1,

61°L

0e'L

0C'LA
1L
1L
i
ewL
bTLA
YL
ST
ST
9T'L
L1
[TL
87,
6C'L
0€'L
0€'L
€L
gL
e
L8]
8¢’/ |
b
b
[y'L
[yl

ST A

/.

S

Cl

€07
Wmm.a.
£ 167
N g6

0.0

0.5

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.0

S-42



~ 8E+08
- 7E+08

- 6E+08

- 6E+08

- 6E+08

~ 5E+08

~4E+08

~4E+08

~4E+08
~ 3E+08
- 2E+08
- 2E+08
- 2E+08
- 1E+08
- 5E+07

~-5E+07

G556~
00'86 —
€T LTTA
[9°LTT+
9L'(TT 1
(8121
b0'8TT 4
£0°821
07’821
T€'82T
Sb'8eT
oo.wi
6821 |
18°6¢T
0L'bET
79'G€T
65°9€T 1
b6 LET
10°8€TA
cegeT

W

OB OBn

_Bn

O\

BnO

5b

Cl

L%

4

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

S-43



'H NMR (400 MHz) and 3C NMR (101 MHz) of compound 5¢
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'H NMR (400 MHz) of compound 3a
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13C NMR (101 MHz) of compound 3a
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HSQC of compound 3a
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NOESY of compound 3a
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HSQC of compound 4b
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NOESY of compound 4b
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Labeled 3C of compound 4j
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HSQC correlation of 4j
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