Supplementary Information (Sl) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2025

Supplementary Information

Synthesis and evaluation of analogs of tetracyclic
Ganoderma alkaloids as inhibitors of the enzyme
a-glucosidase

L. Javier Cala Gomez,»® Natalia L. Calvo,*® Mario O. Salazar,” Sebastian
O. Simonetti,*® Ricardo L. E. Furlan,® Andrea B. J. Bracca®® and Teodoro

S. Kaufman®®*

Instituto de Quimica Rosario “Dr. Edmundo A. Ruveda” (IQUIR, CONICET-UNR) and
®Facultad de Ciencias Bioquimicas y Farmacéuticas, Universidad Nacional de Rosario, Suipacha

531, 2000, Rosario, Argentina. E-mail: kaufman@jiquir-conicet.gov.ar.



TABLE OF CONTENTS

Subject PIa\IIgOe
Figure S1. 'H NMR (300 MHz) spectrum of compound 3 S-6
Figure S2. 3C NMR (75 MHz) spectrum of compound 3 S-6
Figure S3. COSY spectrum of compound 3 S-7
Figure S4. HSQC spectrum of compound 3 S-7
Figure S5. 'H NMR (300 MHz) spectrum of compound 3a S-8
Figure S6. °C NMR (75 MHz) spectrum of compound 3a S-9
Figure S7. HSQC spectrum of compound 3a S-9
Figure S8. 'H NMR (300 MHz) spectrum of compound 3b S-10
Figure S9. 3°C NMR (75 MHz) spectrum of compound 3b S-10
Figure S10. COSY spectrum of compound 3b S-11
Figure S11. HSQC spectrum of compound 3b S-11
Figure S12. '"H NMR (300 MHz) spectrum of compound 9 S-12
Figure S13. 3*C NMR (75 MHz) spectrum of compound 9 S-12
Figure S14. 'H NMR (300 MHz) spectrum of compound 11 S-13
Figure S15. °C NMR (75 MHz) spectrum of compound 11 S-13
Figure S16. COSY spectrum of compound 11 S-14
Figure S17. HSQC spectrum of compound 11 S-14
Figure S18. 'H NMR (300 MHz) spectrum of compound 12 S-15
Figure S19. °C NMR (75 MHz) spectrum of compound 12 S-15
Figure S20. COSY spectrum of compound 12 S-16
Figure S21. HSQC spectrum of compound 12 S-17
Figure S22. HMBC spectrum of compound 12 S-17
Figure S23. 'H NMR (300 MHz) spectrum of compound 13 S-18
Figure S24. >*C NMR (75 MHz) spectrum of compound 13 S-18
Figure S25. COSY spectrum of compound 13 S-19
Figure S26. HSQC spectrum of compound 13 S-20

S-2



Figure S27.
Figure S28.
Figure S29.
Figure S30.
Figure S31.
Figure S32.
Figure S33.
Figure S34.
Figure S35.
Figure S36.
Figure S37.
Figure S38.
Figure S39.
Figure S40.
Figure S41.
Figure S42.
Figure S43.
Figure S44.
Figure S45.
Figure S46.
Figure S47.
Figure S48.
Figure S49.
Figure S50.
Figure S51.
Figure S52.
Figure S53.
Figure S54.

Figure S55.

HMBC spectrum of compound 13

"H NMR (300 MHz) spectrum of compound 14
3C NMR (75 MHz) spectrum of compound 14
COSY spectrum of compound 14

HSQC spectrum of compound 14

HMBC spectrum of compound 14

"H NMR (300 MHz) spectrum of compound 16
3C NMR (75 MHz) spectrum of compound 16
COSY spectrum of compound 16

HSQC spectrum of compound 16

'"H NMR (300 MHz) spectrum of compound 17
3C NMR (75 MHz) spectrum of compound 17
COSY spectrum of compound 17

HSQC spectrum of compound 17

HMBC spectrum of compound 17

'"H NMR (300 MHz) spectrum of compound 18
3C NMR (75 MHz) spectrum of compound 18

COSY spectrum of compound 18

HSQC spectrum of compound 18

HMBC spectrum of compound 18

"H NMR (300 MHz) spectrum of compound 20
3C NMR (75 MHz) spectrum of compound 20

COSY spectrum of compound 20

HSQC spectrum of compound 20

HMBC spectrum of compound 20

"H NMR (300 MHz) spectrum of compound 21
3C NMR (75 MHz) spectrum of compound 21

COSY spectrum of compound 21

HSQC spectrum of compound 21

S-20
S-21
S-21
S-22
S-23
S-23
S-24
S-24
8-25
S-25
S-26
S-26
S-27
S-28
S-28
S-29
S-29
S-30
S-31
S-31
S-32
S-32
S-33
S-34
S-34
S-35
S-35
S-36
S-37

S-3



Figure S56.
Figure S57.
Figure SS8.
Figure S59.
Figure S60.
Figure S61.
Figure S62.
Figure S63.
Figure S64.
Figure S65.
Figure S66.
Figure S67.
Figure S68.
Figure S69.
Figure S70.
Figure S71.
Figure S72.
Figure S73.
Figure S74.
Figure S75.
Figure S76.
Figure S77.
Figure S78.
Figure S79.
Figure S80.
Figure S81.
Figure S82.
Figure S83.
Figure S84.

HMBC spectrum of compound 21

"H NMR (300 MHz) spectrum of compound 22
3C NMR (75 MHz) spectrum of compound 22

COSY spectrum of compound 22

HSQC spectrum of compound 22

HMBC spectrum of compound 22

"H NMR (300 MHz) spectrum of compound 23
3C NMR (75 MHz) spectrum of compound 23

COSY spectrum of compound 23

HSQC spectrum of compound 23

HMBC spectrum of compound 23

"H NMR (300 MHz) spectrum of compound 24
3C NMR (75 MHz) spectrum of compound 24
COSY spectrum of compound 24

HSQC spectrum of compound 24

HMBC spectrum of compound 24

"H NMR (300 MHz) spectrum of compound 25
3C NMR (75 MHz) spectrum of compound 25
COSY spectrum of compound 25

HSQC spectrum of compound 25

HMBC spectrum of compound 25

"H NMR (300 MHz) spectrum of compound 26
3C NMR (75 MHz) spectrum of compound 26
COSY spectrum of compound 26

HSQC spectrum of compound 26

HMBC spectrum of compound 26

'"H NMR (300 MHz) spectrum of compound 28
3C NMR (75 MHz) spectrum of compound 28

COSY spectrum of compound 28

S-37
S-38
S-38
S-39
S-40
S-40
S-41
S-41
S-42
S-43
S-43
S-44
S-44
S-45
S-46
S-46
S-47
S-47
S-48
S-49
S-49
S-50
S-50
S-51
S-52
S-52
S-53
S-53
S-54

S-4



Figure S85.
Figure S86.
Figure S87.
Figure S88.
Figure S89.
Figure S90.
Figure S91.
Figure S92.
Figure S93.
Figure S94.
Figure S95.
Figure S96.
Figure S97.
Figure S98.
Figure S99.

HSQC spectrum of compound 28

HMBC spectrum of compound 28

'"H NMR (300 MHz) spectrum of compound 29
3C NMR (75 MHz) spectrum of compound 29
COSY spectrum of compound 29

HSQC spectrum of compound 29

HMBC spectrum of compound 29

"H NMR (300 MHz) spectrum of compound 30
3C NMR (75 MHz) spectrum of compound 30
COSY spectrum of compound 30

HSQC spectrum of compound 30

HMBC spectrum of compound 30

"H NMR (300 MHz) spectrum of compound 31
3C NMR (75 MHz) spectrum of compound 31

COSY spectrum of compound 31

Figure S100. HSQC spectrum of compound 31

Figure S101. HMBC spectrum of compound 31

Figure S102. '"H NMR (300 MHz) spectrum of compound 13a

Figure S103. *C NMR (75 MHz) spectrum of compound 13a

Figure S104. COSY spectrum of compound 13a

Figure S105. HSQC spectrum of compound 13a

Figure S106. HMBC spectrum of compound 13a

8-55
8-55
S-56
S-56
S-57
S-58
S-58
S-59
S-59
S-60
S-61
S-61
S-62
S-62
S-63
S-64
S-64
S-65
S-65
S-66
S-66
S-67

S-5



(=2 =) [=2Nag] NINPNO 0O ML L K Q\
S S ey NN ANNCSRS R
S} ~ mwn ANANANAN NN N o~
\ N/ e o NH,
\_
A _ n A |

Z 4R AR
S - QemnQ

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.

f1 (ppm)

Figure S1. '"H NMR (300 MHz) spectrum of 3 in CDCls.
[Te) (=}
[T2) =t ey < <t 0 [
o5 ~ e} — e N
[=2] N=) [=2} ~ n o0 —
— — (=} ~ [ap] [a\} o
\ \ \ Lo

|
| \
|

| L . L

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

£1 (ppm)

Figure S2. 1°C NMR (75 MHz) spectrum of 3 in CDCls.
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Figure S3. COSY spectrum of 3 in CDCls.
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Figure S6. °C NMR (75 MHz) spectrum of 3a in CDCls.
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Figure S8. 'H NMR (300 MHz) spectrum of 3b in CDCls.
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Figure S10. COSY spectrum of 3b in CDCls.
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Figure S11. HSQC spectrum of 3b in CDCls.
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Figure S13. °C NMR (75 MHz) spectrum of 9 in CDCls.
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Figure S15. °C NMR (75 MHz) spectrum of 11 in CDCls.
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Figure S16. COSY spectrum of 11 in CDCls.
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Figure S20. COSY spectrum of 12 in CDCls.
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Figure S21. HSQC spectrum of 12 in CDCls.
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Figure S43. >*C NMR (75 MHz) spectrum of 18 in CDCls.
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Figure S48. °C NMR (75 MHz) spectrum of 20 in CDCls.
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S-38



r4.5

r5.5
6.0
r6.5

g - r7.0
@&0

r7.5

08
[ 1]

r8.0

BnO
9.0

T T T T T T T T T T T \710'0

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
£2 (ppm)

Figure S59. COSY spectrum of 22 in CDCls.

rs>0
r60

r80
r90
r100
r110

—3 > 5 F120
< 130

¢ 140

150

160

F170

180

e 190

1200

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f2 (ppm)

s
Qe

Figure S60. HSQC spectrum of 22 in CDCls.
S-39



i

Ll

BnO

rs0
r60
r70
r80
r90
r100
r110
120
r130
r 140
150
r160
170
180
190

=200

10.0

9.

2

7.5

7.0
f2 (ppm)

Figure S61. HMBC spectrum of 22 in CDCls.

6.5

6.0

5.5

4.0

S-40



<) O—==gQDROFTNNO o0 0 D
i) NN 0 — =t
=) NNNNSSS8SSS 3 < < o MOMO
\ N SV \ Xy H
0
7.b5 7.‘00 6.‘95 G.‘QO G.‘85 6.‘80
f1 (ppm)
|
|
\‘ ' J
. o . L 1% N
16.0 S;.S S;.O 8‘.5 8‘.0 7‘.5 7‘.0 6‘.5 6‘.0 S‘.S S‘.O 4‘.5 4‘.0 3‘.5 3‘.0 Z‘.S Z‘.O 1‘.5 1‘.0 d.S 0‘.0 (; ¢
1 (ppm)
Figure S62. '"H NMR (300 MHz) spectrum of 23 in CDCls.
o O —~ <t D (o2l ol
[=2] — N o [Ie) [S2NaN s s o ~ o
=) ol = — I —— NS « i o =
e} wmn =t o NN o~ o~ e o <=3
— — — — — ) — [} < [ie}
\ N N \ Lo
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1C
f1 (ppm)
Figure S63. °C NMR (75 MHz) spectrum of 23 in CDCls.

S-41



——ﬁ - ©
= o
MOMO N
— . 5

;35
;40
;45
;50
;55
;60
;65
7.0
;75
;80
;85
;90

r9.5

~10.0

10.0 9.5 9.0 8.5 8.0 7.5 0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f2 (ppm)

Figure S64. COSY spectrum of 23 in CDCls.

3.0

r50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200

=210

T T T T

10.0 9.5 9.0 8.5 8.0 7.5 7.0

Figure S65. HSQC spectrum of 23 in CDCls.

S-42



ro0
60

70

+ 80
) 90

. ¢
- 100
110
- -120
. . 130
: . - 140
. e § e 150
160
170
O 180
. . - -MOMO N H L 190
200

(@)

, L210

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.0 5.5 5.0 4.5 4.0 3.5 3.0

S W
3

6.
f2 (p

Figure S66. HMBC spectrum of 23 in CDCls.

S-43



€00 —

10°1

2T~
A

86T —

91°¢
81'¢
1c¢¢
€2+
mN.N\
N
/
cLe
AR
ad.mW
12°€

LTS —

mw.o
mw.ov

9¢'L—

| VAV
NNNW
<Ll

0087

TBSO.

2.4

=209

=706

e

e

80C

3.5

4.0
f1 (ppm)

4.5

5.0

5.5

6.0

Figure S67. 'H NMR (300 MHz) spectrum of 24 in CDCls.

9 —

SE8T—
60°2¢—
88'S¢—
¥8'6¢—
¥82€
89'8€ ~

0829 —

-1(

S-44

10

20

60 50 40 30

70

60911
90°8T1 M
61°€zl

Copel
oo.mﬁw
00221
88°0€1

167081
ca.ﬁm_W
6¢7¢ST

26°€9T —

627261 —

J
150 140 130 120 110 100 90 80
f1 (ppm)

|

l

160

180 170

190

200

Figure S68. °C NMR (75 MHz) spectrum of 24 in CDCls.

210



—_—
- ) - TBSO. N

. r8

—— T T 1 T ‘T T ‘T T T T T~ T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
f2 (ppm)

Figure S69. COSY spectrum of 24 in CDCls.

ro

= r20

- -40

| Hl’ll J

r60

r80

100

r120

r140

L1 Ml“

r160

180

|

r200

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
f2 (ppm)

Figure S70. HSQC spectrum of 24 in CDCls.

S-45



[ ;0
——:—-' . . g_. F20
I - 40
;60

— . R ;80
;100
. . ;120
. N7 | o ;140
¢ ) TBSO N ;160
o ;180
- ;200

80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 0.0
f2 (ppm)

Figure S71. HMBC spectrum of 24 in CDCls.

S-46



MOMO

68°9
69
¥0'2
0L X
2072 \
9¢’L
16°2~

62>
008/

705 700 695 690 6.85 6.8
f1 (ppm)

7.10

Fsoz
ooz

Feoe

Koot

Foo't
Es60

$6°0
$6°0

2.0

4. 3.5 3.0 2.5

0
f1 (ppm)

4.5

5.0

[Te}
[Te}

6.0

6.5

7.0

8.0

Figure S72. '"H NMR (300 MHz) spectrum of 25 in CDCls.

€0°¢C—

92°2€—
29'8€ —

0298 —

82°29—

91’2 —

€1°S6 —

6ETIT~
1€8T1

22121 ”
[RRTARNS
86721 —
9072217
16°0€1

70°2ST
ww.mm_W
nm.mm—

16°€9T —

697261 —

Yy

200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

210

Figure 73. 1°C NMR (75 MHz) spectrum of 25 in CDCls.

S-47



«r2.0

F2.5

=
g
98@?—

r3.0

r4.0

r4.5

r5.0

r5.5

r6.0

r6.5

oo

r7.0

MOMO L (7

I

r8.0

T T T T T T T T T T T T T 1;8'5

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
f2 (ppm)

Figure S74. COSY spectrum of 25 in CDCls.

L Ll [

F30

F50
60

-80
1 F90

L 100
. . F110
— - 120
3 ° ;130
F140

— F150
] L 160
F170
- 180
F190
F200
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ La10

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
2 (ppm)

|

Figure S75. HSQC spectrum of 25 in CDCls.
S-48



I i AL

€ - - T 40
50
60
70
80
90

100

. F110

. . 120

130

140

P, - * F150

160

N N0 -170

MOMO L 180

190

o 200

‘ . . ‘ , ‘ . . ‘ , , ‘ L210

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
f2 (ppm)

Figure S76. HMBC spectrum of 25 in CDCls.

S-49



92°¢
82°C
82°C

622
08T
97°€
wm.mw
0€°€
zce/

NS
N —
N

[Ty

MOMO

U

yI»

'

Figure S77. '"H NMR (300 MHz) spectrum of 26 in CDCl3.

61

FE6'T

3.5

=FT'€

4.5

5.0

T
v

FET
FOT'T

=00'T
FOO0T L

4.0
f1 (ppm)

5.5

6.0

68'8¢ —

019 —

¥¢9s —

<89 —

€1°S6 —

097211
0F'811

sezel

NN.MN;
IRTARN
08221 —
026217

S.NE
89°7e1 >
06vs1/

62%L1—

08'¥0C —

190 180 170 160 150 140 130 120 110 100
f1 (ppm)

200

210

Figure S78. °C NMR (75 MHz) spectrum of 26 in CDCls.

S-50



L

MOMO

r3.0

r3.5

r4.0

r4.5

r5.0

r5.5

r6.0

r6.5

7.0

r7.5

r8.0

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f2 (ppm)

Figure S79. COSY spectrum of 26 in CDCls.

T P W T

4.5

4.0

L0

L MU l

|

T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f2 (ppm)

Figure S80. HSQC spectrum of 26 in CDCls.

4.5

4.0

3.5

3.0

20
L30
40
50
L 60
L70
80
90
L 100
110
120
130
L 140
L150
160
170
1180
190
200
L210

S-51



r 100
r110
- 120
’ - - F130
r140
- - & *.. 150
160
170
r180
r190
r200
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 210

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f2 (ppm)

Figure S81. HMBC spectrum of 26 in CDCls.

S-52



8Sv —
VLV —

80°S —

929
mn.m\
829
_w.c\

€572
€87 )
092
682

Fooz
ooz

To.N i

3.5

Fieo

Feot
Fse1

5.0

Foe6t

¥6°0
€6°0

Fozo

4.0
f1 (ppm)

4.5

5.5

6.0

Figure S82. '"H NMR (300 MHz) spectrum of 28 in MeOH-da.

86'8T —

o_.mm
n—.mmv

JAA'RNE
¥6'29

8€0IT —

S8 /IT~
st
10P2T ~
99°21 —

ETEET~
FrvEL

89°L¥1 —
87'0ST —
¥9'2S1
907281 ~

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

180

Figure S83. °C NMR (75 MHz) spectrum of 28 in MeOH-d4.

S-53



]

A
@5

HO

r1.5
r2.0
F2.5
r3.0
r3.5
r4.0
r4.5
r5.0
F5.5
r6.0
r6.5
r7.0
r7.5

r8.0

5.5

5.0
f2 (ppm)

Figure S84. COSY spectrum of 28 in MeOH-d.a.

4.5

4.0 3.5 3.0

-8.5
1.5

r10
r20
r30
r40
r50
r60
r70
r80
r90
100
r110
r120
r130
r140
r150
r160
r170
-180

Figure S85. HSQC spectrum of 28 in MeOH-ds.

4.0 3.5 3.0

S-54



r10

-40
L 50
60
70
-80
90
100
F110
120
J 130
140
x # 150
’ ’ ) F160
F170

* 5t

T T T T T T T T T T T T T
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
£2 (ppm)

Figure S86. HMBC spectrum of 28 in MeOH-d..

S-55



o WOONN SO - ONOONWMT-QOTND N 8
< SV ®®Q N R = AR R IR R Ry S ) )
o ONNNN  ©© 0 womoaNNaNaaNN o L
—— \ ———— e o)
HO
O
‘ \
Ak Ao LA L
© © | o ® - o ©
7 5 8 |8 8 gE @
© \© A o 7 ) N \‘—‘
T T T ] T T T T T T T T ‘ 1
8 6 4 2 [ppm]
Figure S87. 'H NMR (300 MHz) spectrum of 29 in DMSO-ds.
o D [selt=X- -] NN 0
s [=2] (=N g N—OonIn © (=2 ~ S <t
~N o =S SN RSE S ~ B @
D o mnn MANNANN~ ~ P> o0 oy —
— — — e — ] e} poMmom o
| | N SSN | |~ | |
| | b il ‘ i ! i | !
|
- N [ I 11 o o
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1C
f1 (ppm)

Figure S88. °C NMR (75 MHz) spectrum of 29 in DMSO-ds.

S-56



HO NS L9

T T T T T T T -10

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15
2 (ppm)

Figure S89. COSY spectrum of 29 in DMSO-ds.

r100

r150

r200

T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15
f2 (ppm)

Figure S90. HSQC spectrum of 29 in DMSO-ds.

S-57



-

HO

T T T T T T T T T
95 90 85 80 75 70 65 6.0 5.5
f2 (ppm)

Figure S91. HMBC spectrum of 29 in DMSO-ds.

5.0

45 4.0

rs0

r100

r150

200

S-58



8LC
08¢
18C
[4:x4
LT'e—~—

7
27

0T's—

HO

0.0 ppm

0.5

1.0

T T T
25 2.0 1.5

3.0

T T
4.0 3.5

T T T
6.5 6.0 5.0 4.5

T
70

T
7.5

T
8.0

5‘5
Figure S92. 'H NMR (300 MHz) spectrum of 30 in CDCls.

10°0-—

8L'8C—
16'S€—

L1'89—
mm.wn/

1022
S.R\

1oL~
ST8LL

09221 W
8677 —
89'5ZL—
£9'221 A
080€L

YL~
zeesl—
sossl—"

eOvLL—

LEV0T—

I —

ppm

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

T
200

Figure S93. >*C NMR (75 MHz) spectrum of 30 in CDCls.

S-59



] 3.0
— =} o a
y 3.5
+ &)

4.0
.| 4.5
J F5.0

_? [ (i~} o
5.5
6.0
6.5
L Y

= HO N |
7.5
v = B o)
T T T T T T T T T

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 PpmM

Figure S94. COSY spectrum of 30 in CDCls.

E 50

F 60

" |
Lo it Ll il )

E 70

E100

@ 110

120

130

I T T T T T T T T T T

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 ppm

Figure S95. HSQC spectrum of 30 in CDCls.

S-60



J‘HH J} ‘

Il

J

|

HO

~100

120

140

160

180

200

T
8.0

Figure S96. HMBC spectrum of 30 in CDCls.

T
7.5

T
7.0

T
6.5

T
6.0

T
5.5

5.0

4.5

4.0

3.5

3.0

ppm

S-61



MeO
X
NOMNOTMITMTWOOTONTOD OOV wn 8
NNOOOOWYMMOORORN NNNN N :
GG OWOOOOOOCOOBBVBOY FFFF o (0] Q
e, et e |
Ill M I“i |
(N LN L8 I T e
@ - o ©
DO © o =] o
iT*-lT— = N
[ | L [
T . I : . T j I . T
8 6 4 2 0 [ppm

[ R N OIS

N= N—HOANR < 2
<+ ® + o en S~ w *®
wn<f NN AN~~~ e n
- — © e}
[ SN e |

ol | I

210 200 190 180 170 160 150 140 130 120f1%10 100 90 80 70 60 50 40 30 20
ppm,

Figure S98. °C NMR (75 MHz) spectrum of 31 in CDCls.

S-62



r3.5

r4.0

r4.5

r5.0

r5.5

r6.0

r6.5

)
@i

r7.0

I = Meo\©\/j
r7.5
(@)

~8.0
5.0 4.5 4.0 3.5 3.0

T T T T T T T T T T T T T T T T T T 1
7.5 7.0 6.5 6.0 5.5
f2 (ppm)

Figure S99. COSY spectrum of 31 in CDCls.

N I L

r40

r50

r60

r70

n

r80
r90
r100
® r110

120

Ll

r130

r140

r150

|

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
f2 (ppm)

Figure S100. HSQC spectrum of 31 in CDCls.

S-63



MeO
O~ t80

r50

r60

90

r100
r110
120
r130
r140
150
r160

r170

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
£2 (ppm)

Figure S101. HMBC spectrum of 31 in CDCls.

4.0

3.5

3.0

S-64



6t
261
66°1
00z
202
267
0re
15Z
mv.N\
€z
6z
9¢°2
8¢z
2972

SLE—

o'y —

S8y —

B~
959
£9°9
£9°9
6997
2o

9¢'L—

MeO

6.60 655  6.50
f1 (ppm)

6.65

6.70

1990

=IT€

FIO0'T

&2

91'0¢ —
[SVAYAS
wo.mmW
wm.mm

06°SS —

L9 —

3.5

4.0
f1 (ppm)

4.5

5.0

5.5

6.0

Figure S102. '"H NMR (300 MHz) spectrum of 13a in CDCl;.

€CTTTA
€6ETT~
911
06°STT w
18611

ezt

CI'TEl —

P6OPT —

8ETST —

66061 ~
LE7261

S-65

30

100 90 80 70 60 50 40

f1 (ppm)

110

180 170 160 150 140 130 120

190

Figure S103. *C NMR (75 MHz) spectrum of 13a in CDCls.
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Figure S104. COSY spectrum of 13a in CDCls.
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Figure S105. HSQC spectrum of 13a in CDCls.
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Figure S106. HMBC spectrum of 13a in CDCls.
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