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syn-5a (700 MHz, CDCls)
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syn-5a (175 MHz, CDCl5)
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anti-5a (500 MHz, CDCls)

M10(dd)

MO7(m)

MO6(m)
Mog‘(m)

M02(m)

#9000+
£000°0
12000~
6520°0-L

| 8LE0°0-
€2£0°0-

8510

1991°0-

05580

6980

M15(m)

- €180
2088°0-
1988°0-|
28.0‘;\.
L8ST' L
6952 L~/
yreg L

M14(m)

2LeLe
99vLz

M1 r‘3(d)

89.5°€
£L6G°¢-
L089°€ /
00G6°€ |
0456 -
S0.6°€ ,_H
GLL6°€
EEVO'p- \“

-

6LY0'Y
850V
€90
8esy'y |
LSOV Y |
vOLY v,
1925y
IPLES,
9LIE'G
902€'G |
Z8EE'G T
CLLYE'S ﬁ

M0r§_(m) MO9(dd)M11(dt)

E0VY'S |
6VLY'S |
8LLY'S
2zL09
1280°9
£660'9 ]
95609
89019
6219

MO04(ddd)

$862'L+
9EVE L
LISE' L+
009€"Z |
6262\
LLOY L
OOV L1
Ly
voLY'L-
eco6L ]|
vLL6° L
8616°L-

MO3(m)

MO01(dd)

mo%.o,v B

L e

|

N
J i
1.06 1.07 1.08 1.22 1.11 1.15

111 1.14

bl

1.30 2.06

12.19

20.01

0.85

35 3.0 25 2.0

1.07

2.00

T

0.5

1.0

1.5

4.0

45

5.0

5.5

T T T

6.0

R R e
6.5

7.0

TTTTTVTTT

75

Chemical Shift (ppm)

S4



anti-5a (125 MHz, CDCls)
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trans-6 (NOESY)

j’lt I}

i

BocHN

A

MIS-8.011.001.2rr.esp

fdcea b

(wdd) yys [eaweyd 14

- o o )
Q L4 =3 - -
1 VW SO T VP U P W TR GV U " v -
| E
ﬁ Fo
", o
L
e
| E9
fe
” b
| i
, P
I -]
ﬂ Fo M
| w <
| F
F 2
_ fng
— w&m
= E°8
) Eow
>4 F w
P ® E
e —— ke
o N Fo
) F
= £
See! +
= Fa
) Fe
I
e bt f
e o £
= . s fe
~ e
F

~n

e
&7

o -
JFEERIURTES NUUUI ENUVE RVRWH PRV FUURE AWRUS NUURE AL

0 =

-0.5

r

f G
— ./_, D ‘\IJ\.J; g,\_ ﬁ/..\

I

(wdd) yys |edwayd L4
S 0 =]
o o~ ©

f

) <

wn o

-

acetal methyl 'ﬁ)

0

<
FERY FWETE FRTEL FURUI PUTHI AUUNINRUVE FURUL CURTE FRTWY FURWE FUUVE FRUNU FUUTL FUTR

e
[}

W _a TN - D

0
2}

INFSVRINITVE PRI ST

R

s,

)

e
28

AT

P
eans

TTITTTT

-0.5

TTTTITTI YT ooy

RS A RS R LR SRR LR AR AR R RRRRE RAR RS RERRS RERAY |

0

0.5

45 4.0 35 3.0 25 20 1.5
F2 Chemical Shift (ppm)

5.0

55

S6



cis-6 (NOESY)
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syn-5b (700 MHz, CDCl,)
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syn-5b (175 MHz, CDCly)
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anti-5b (700 MHz, CDCl5)
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anti-5b (175 MHz, CDCls)
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syn-5¢ (700 MHz, CDCly)
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syn-5¢ (175 MHz, CDCly)
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anti-5¢ (700 MHz, CDCly)
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anti-5¢ (175 MHz, CDCly)
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syn-5d (700 MHz, CDCl,)
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syn-5d (175 MHz, CDCly)
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anti-5d (700 MHz, CDCl5)
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anti-5d (175 MHz, CDCls)
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(700 MHz, CDCly)
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syn-5e (175 MHz, CDCly)
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anti-5e (700 MHz, CDCly)

1900°0
66€£0°0
L280°0
€8S1°0
L2910
28L8°0
298870
28921
86G9°1
9%99°1
2lL9°1
TLL9°T
L6L9°1
S¥89°1
2e69°1
8969°1
9p0L"T
69561
G096°1
0%96°1
L996°1
20L6°1
0vL6°1
L9L6°1
2086°1
8€86°1
6LCZ"C
§6¢2°¢C
v8E€T T
66€2°C
L8vZ'2¢
c0s¢ ¢
1662°¢C
L09Z2¢
86vE"C
GESE'T
SLSE'T
219¢€°2
€0LE*C
0LTIS"2
0L09°€
8919°€
8129°€
GIE9'E
LTL9 €
G9L9°€E
€TI89°€E

—
ppm

S€8°71L

-

S09°61

162}

9v0’L
§60°L
990°'L
9.6'0

-\ ——T

3.5

§.02

¥90°'¢

4.0

Sio’L

e e
4.5 3.0

T
5.0

920°L

—800°L

s

| l N YT N JUJj.
L

996'0

190°¢

266°L

~0

x

L
R

TBS
T
8.5

TN ADOATANNOANTCTODADOMANANO =N O
MMOMOVLOWVWITAITONOFONDDDOWW~HOW
AWoOoOOT~-CoOO0O O UNNITMEHAOOO~OVWOWO
MO HAAOOO0OO0ONANANITITOOOODOONOOOO WO
NPT I IIIIIITOOOONOO™N
OH
O
L B L IS R S I G N ) L S
80 75 70 65 6.0 55

T

S22



anti-5e (175 MHz, CDCI
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syn-5f (700 MHz, CDCl,)
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syn-5f (175 MHz, CDCl,)
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anti-5f (175 MHz, CDCl,)

N OO NOOTOS M
M®O® VOV ITNAFONODLMHM A

................
N 0 AMNODOMOODODODISSSS-W0
N TOMOANNNANANNNNNNNNN
L e I B B B I I R B e I R I I e R R R

mmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmm

.....................
mmmmmmmmmmmmmmmmmmmmm
wwwwwwwwwwwwwwwwwwwww

mmmmmmmmmmmmmmmmmm

......................
wwwwwwwwwwwwwwwwwwwww
NNNNNNN-—IH-—‘ﬂI—C (= 1 I |

SN N N\

ILJ

L | !

AARARAS RAN |AARARAAARS RARARSARAS RARARARRAS b e T

170 160 150 140 130 120 110

T T
920 80

70



Precursor of 8 (700 MHz, CDCI,)
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Precursor of 8 (175 MHz, CDCl5)
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8 (175 MHz, CDCly)
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7 (175 MHz, CDCly)
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9 (700 MHz, CDCls)
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9 (175 MHz, CDCly)
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1 (700 MHz, D,0)
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1 (175 MHz, D,0)
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Table 1. Comparison of reported "H NMR data with those of 1.

Asano et al.* (natural product) Fox etal.” (pH 7.6) | Fox et al.> (pH 9.0) Izquierdo et al.” This work

Solvent D,0O D,0 D,0O D,0 D,0O

H-2 3.81(t, J = 8.8 Hz, 1H) 4.08-3.97 (m, 3H) | 3.87-3.76 (m, 3H) 3.79-3.71 (m, 3H) 3.88-3.80 (m, 3H)
H-8° 3.80 (dd, J = 11.8, 3.9 Hz, 1H) - - - -

H-1 3.76 (dd, J = 8.8, 7.1 Hz, 1H) - - - -

H-8 3.67 (dd, J = 11.87, 6.5 Hz, 1H) 3.95-3.87 (m, 2H) | 3.70 (dd, J = 12.0, 6.3 Hz, 1H) | 3.63 (dd, J = 12.1, 6.0 Hz, 1H) 3.75-3.71 (m, 1H)
H7a | 3.32 (m, 1H) - 3.37-3.30 (m, 1H) 3.37 (m, 1H) 3.40-3.36 (m, 1H)
H-5 2.96 (ddd, J=11.0, 7.3, 59 Hz, 1H) | 3.54-3.45 (m, 1H) | 3.08-2.99 (m, 1H) 3.04 (broad dt, J = 11.7, 6.5 Hz, 1H) | 3.10-3.05 (m, 1H)
H-5 2.81 (dt, J=11.0, 5.6 HZ) 3.42-3.32 (m, 2H) | 2.95-2.82 (m, 2H) 2.93-2.85 (m, 2H) 2.96-2.88 (m, 2H)
H-3 2.77 (ddd, J=8.8, 6.5, 3.9 Hz, 1H) - - - -

H-7 1.97 (m, 1H) 2.30-2.07 (m, 4H) | 2.07-1.91 (m, 2H) 1.96-1.72 (m, 4H) 2.06-2.00 (m, 1H)
H-6 1.90 (m, 1H) - - - 2.00-1.95 (m, 1H)
H-6 1.82 (m, 1H) - 1.91-1.77 (m, 2H) - 1.93-1.85 (m, 2H)
H-7 1.77 (m, 1H) - - - -

Table 2. Comparison of reported **C NMR data with those of 1.

Asano et al.” (natural product) | Fox et al.” (pH 7.6) Fox et al.> (pH 9.0) Izquierdo et al.” This work
Solvent | D,O D,0O D,0 D,O D,O
C-1 82.9 81.0 82.5 81.09 79.4
C-2 79.8 77.2 79.3 77.72 76.3
C-3 72.1 73.0 72.2 71.47 69.3
C-7a 69.2 72.3 69.7 69.42 66.9
C-8 65.3 60.3 64.4 62.24 61.2
C-5 57.7 58.5 57.8 57.05 55.0
C-7 32.5 31.7 32.4 31.19 29.4
C-6 27.3 27.3 27.3 26.32 24.4
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13 (700 MHz, CDCls)
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13 (175 MHz, CDCls)
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14 (500 MHz, CDCly)
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14 (125 MHz, CDCls)
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15 (700 MHz, CDCls)
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15 (175 MHz, CDCls)
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16 (700 MHz, CDCls)
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16 (175 MHz, CDCls)
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17 (700 MHz, CDCls)
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17 (175 MHz, CDCls)
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2 (700 MHz, CD;0D)
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2 (175 MHz, CD50D)
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Table 3. Comparison of reported *H NMR data with those of 2.

Kobayashi et al.’

This work

Solvent

CDs;0OD

CDs;0OD

0.89 (t, J = 6.4 Hz, 3H)

0.91 (t, J = 7.0 Hz, 3H)

1.18-1.60 (m, 20H)

1.32-1.46 (m, 20H)

1.98-2.06 (m, 2H)

2.08-2.10 (m, 2H)

3.49 (brs, 1H)

3.52 (brs, 1H)

3.60 (d, J = 6.9 Hz, 1H)

3.64 (dd, J=6.5, 1.7 Hz, 1H)

3.77 (d, J = 3.6Hz, 1H)

3.78 (d, J = 4.9 Hz, 1H)

4.06-4.10 (m, 2H)

4.17-4.19 (m, 2H)

5.47 (dd, J = 15.2, 7.3 Hz, 1H)

5.51 (dd, J = 15.4, 7.4 Hz, 1H)

5.77 (dt, J = 15.2, 6.6 Hz, 1H)

5.80 (dt, J = 14.6, 6.4 Hz, 1H)

Table 4. Comparison of reported **C NMR data with those of 2.

Kobayashi et al.’ This work
Solvent | CD;0OD CDh;0D
144 145
23.7 23.8
26.79 26.9
26.82 -
30.2 30.4
30.4 30.5
30.6 30.7
30.7 30.8
33.1 33.2
33.5 33.6
38.5 38.6
60.8 61.0
69.4 69.7
72,5 72.6
75.2 75.3
76.0 76.1
130.2 130.4
135.5 135.7
172.4 171.9
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