molecules @y

Supplementary Materials

Naphtho-Gamma-Pyrones (NyPs) with Obvious Cholesterol
Absorption Inhibitory Activity from the Marine-Derived
Fungus Aspergillus niger S-48

Chang-Zheng Wu ', Xiao-Ping Peng '*, Gang Li !, Qi Wang ! and Hong-Xiang Lou %*

1 Department of Natural Medicinal Chemistry and Pharmacognosy, School of Pharmacy,
Qingdao University, Qingdao 266021, China; 2019026576@qdu.edu.cn (C.-Z.W.); pengxiaoping@qdu.edu.cn
(X.-P.P.); gang li@qdu.edu.cn (G.L.); wangqi@hmfl.ac.cn (Q.W.)

2 Key Laboratory of Chemical Biology of Ministry of Education, Department of Natural Product Chemistry,
School of Pharmaceutical Sciences, Shandong University, Jinan, China

* Correspondence: louhongxiang@sdu.edu.cn ; Tel.: +86-531-8838-2012

t These authors contributed equally to this work.

Contents:

Figures S1-557

Table 51-55

Figure S1 The 185 rRNA gene sequences data of Aspergillus niger S-48............... 5
Figure S2 Reaction schemes for semisynthetic compounds 13 and 14................... 6
Figure S3 Possible reaction pathway for compounds1and 2.............................. 7
Figure S4 Key HMBC correlations of compound 13...............ccooviiiiiiiinni. 8
Figure S5 Key HMBC correlations of compound 14..................cooovin 9
Figure S6 '"H NMR spectrum (600 MHz) of compound 13 in DMSO-d.................. 10
Figure S7 3C NMR spectrum (150 MHz) of compound 13 in DMSO-d................11
Figure S8 '"H-'"H COSY spectrum (600 MHz) of compound 13 in DMSO-d........... 12
Figure S9 HMBC spectrum (600 MHz) of compound 13 in DMSO-d...................... 13
Figure S10 HSQC spectrum (600 MHz) of compound 13 in DMSO-.................14
Figure S11 HRESIMS spectrum of compound 13.. s e 15
Figure S12 '"H NMR spectrum (600 MHz) of compound 14 in DMSO da ............. 16
Figure S13 *C NMR spectrum (150 MHz) of compound 14 in DMSO-ds............17
Figure S14 HMBC spectrum (600 MHz) of compound 14 in DMSO-d................ 18
Figure 515 HSQC spectrum (600 MHz) of compound 14 in DMSO-..................19
Figure S16 HRESIMS spectrum of compound 14..............c.ocoviviiiiiiiiininnn. 20
Figure S17 '"H NMR spectrum (500 MHz) of compound 1in CDCls................... 21
Figure S18 3C NMR spectrum (125 MHz) of compound 1in CDCl.................. 22
Figure S19 HRESIMS spectrum of compound 1... oo 23
Figure 520 '"H NMR spectrum (500 MHz) of compound 2in CDC13 .................. 24
Figure 521 *C NMR spectrum (125 MHz) of compound 2 in CDCls.................. 25
Figure S22 HRESIMS spectrum of compound 2.............ccocviiiiiiiniiiininnnnene. 26
Figure S23 '"H NMR spectrum (500 MHz) of compound 3 in CDCls.................. 27
Figure S24 3C NMR spectrum (125 MHz) of compound 3 in CDCls.................. 28
Figure S25 HRESIMS spectrum of compound 3..................cooiiii, 29
Figure 526 '"H NMR spectrum (500 MHz) of compound 4 in CDCls.................. 30
Figure S27 3C NMR spectrum (125 MHz) of compound 4 in CDCls................. 31
Figure S28 HRESIMS spectrum of compound 4.. 32
Figure S29 '"H NMR spectrum (600 MHz) of compound 5in CDCls ................... 33
Figure S30 3C NMR spectrum (150 MHz) of compound 5 in CDCl.................. 34
Figure S31 ESIMS spectrum of compound 5.. IRRRRC
Figure S32 '"H NMR spectrum (500 MHz) of compound 6 in DMSO de ............... 36
Figure S33 3C NMR spectrum (125 MHz) of compound 6 in DMSO-d.............. 37
Figure S34 ESIMS spectrum of compound 6................cooeeviiiniiiiiiiiiiine. 38

Molecules 2022, 27, 2514. https://doi.org/10.3390/molecules27082514 www.mdpi.com/journal/molecules



Molecules 2022, 27, 2514

2 of 62

Figure S35 '"H NMR spectrum (500 MHz) of compound 7 in DMSO-d............... 39
Figure S36 3*C NMR spectrum (125 MHz) of compound 7 in DMSO-ds.............. 40
Figure S37 ESIMS spectrum of compound 7.. SRR 3 |
Figure S38 '"H NMR spectrum (500 MHz) of Compound 8 in CDCls .................. 42
Figure S39 3C NMR spectrum (125 MHz) of compound 8 in CDCl.................. 43
Figure S40 ESIMS spectrum of compound 8.. SRR 7
Figure S41 '"H NMR spectrum (500 MHz) of Compound 9 in DMSO de ............... 45
Figure S42 3C NMR spectrum (125 MHz) of compound 9 in DMSO-d.............. 46
Figure S43 ESIMS spectrum of compound 9.. . v
Figure S44 '"H NMR spectrum (600 MHz) of compound 10 in DMSO ds ............. 48
Figure 545 3C NMR spectrum (150 MHz) of compound 10 in DMSO-ds............ 49
Figure S46 ESIMS spectrum of compound 10.. crerenenend0
Figure S47 '"H NMR spectrum (500 MHz) of compound 11 in DMSO d6 ............. 51
Figure S48 3C NMR spectrum (125 MHz) of compound 11 in DMSO-ds............ 52
Figure S49 ESIMS spectrum of compound 11.. cerrrrnenenennnD3
Figure S50 '"H NMR spectrum (500 MHz) of compound 12 in CDC13 ................. 54
Figure S51 3C NMR spectrum (125 MHz) of compound 12 in CDCls................ 55
Figure S52 ESIMS spectrum of compound 12.....................oenn 56
Figure S53 Experimental ECD spectra of compound 1-4.....................c..ooa 57
Figure S54 Experimental ECD spectra of compound 1, 2, and 4 in the previously re-
ported data..........coooiiiii 57
Figure S55 Comparison of 'H NMR spectrums (500 MHz) of compounds 1-4 in
CDCIB it 58
Figure S56 Comparison of C NMR spectrums (125 MHz) of compounds 1-4 in
CDCIB. it 59
Figure S57 '"H and *C NMR data of compounds 5-12.. w61
Table S1 'H NMR (600 MHz) and 3C NMR (150 MHZ) data of compound 13 in
DIMSO6. .ttt 62
Table S2 '"H NMR (600 MHz) and *C NMR (150 MHz) data of compound 14 in
DIMSO6. .t 63
Table S3 '"H NMR (500 MHz) data of compounds 1-4 in CDCls........................ 64
Table S4 *C NMR (125 MHz) data of compounds 1-4 in CDCls....................... 65

Table S5 Optical rotations of compounds 1-4 in MeOH at 20 °C.....................e.. 67



Molecules 2022, 27, 2514 3 of 62

TGCGGAAGGATCATTACCGAGTGCGGGTCCTTTGGGCCCAACCTCCCATCCGTGTCTATTGTAC
CCTGTTGCTTCGGCGGGCCCGCCGCTTGTCGGCCGCCGGGGGGGCGCCTCTGLCCCCCGGGCC
GTGCCCGCCGGAGACCCCAACACGAACACTGTCTGAAAGCGTGCAGTCTGAGTTGATTGAATG
CAATCAGTTAAAACTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAA
ATGCGATAACTAATGTGAATTGCAGAATTCAGTGAATCATCGAGTCTTTGAACGCACATTGCGC
CCCCTGGTATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCTCAAGCCCGGCTTGTGT
GTTGGGTCGCCGTCCCCCTCTCCGGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCGTCCG
ATCCTCGAGCGTATGGGGCTTTGTCACATGCTCTGTAGGATTGGCCGGCGCCTGCCGACGTTTT

CCAACCATTCTTTCCAGGTTGACCTCGGATCAGGTAGGGATACCCGCTGAACTTAAGCATATC
Figure S1. The 185 rRNA gene sequences data of Aspergillus niger S-48.
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Figure S2. Reaction schemes for semisynthetic compounds 13 and 14.
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Figure S3. Possible reaction pathway for compounds 1 and 2.
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Figure S4. Key HMBC correlations of compound 13.
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Figure S5. Key HMBC correlations of compound 14.
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19 of 62

Molecules 2022, 27, 2514

34
132

30

28

26

24

22

20

F18

16

14

60T

£'es
d,wm/
o8
?G\

¥'96
1°L6
LT10TH
o1 ,,,
N,SLM
T901~E
SLOT-f
1'801
L'801 i
5601
w,oj
€L

80¥I1
6°0¥1
0181
TSSI
8961
0°LST

N,of\
<191

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

00

Figure S18. 3C NMR spectrum (125 MHz) of compound 1 in CDCls.



Molecules 2022, 27, 2514 20 of 62

+EST 444 (7.961 Z3%h) Frag=175.0V 3624. d

* 571. 1641

64 330. 3370

o o o 9o

24 123.0917 374. 3632
286. 3103
L

ol | Lo 741, 5481 922. 0098

100 150 200 250 300 350 400 450 500 550 6(‘)%)“, 650 );(‘) 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300
T iﬂ(a‘i ikl (m/z

Figure S19. HRESIMS spectrum of compound 1.



21 of 62

Molecules 2022, 27, 2514

(=] (=] (=] o [a=] [==] [a=] [==] (=] = o [==] [==] (=] (=] =)
= w = s (=) Wy = wy o Wy o vy = w = = )
T S P i L A A A S S LT B M L
ht
SYIT'T— U =86'C
8601 T— =867
6LSY € - 86T
vr19°€” B “p0€ |
918L €~ R00°€
S610 P~ 2 T0°€
,Iﬂ
$8L6'S
167079~ - +86°0
8£07°9 660
78079 660 1
690%°9 =101
PIIF 9
1896 9— - =00'T
€6V L— - =660 |
m_
5
E ©
O m
T
o=

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)

8.0

Figure 520. 'H NMR spectrum (500 MHz) of compound 2 in CDCls.
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Figure S33. 1°3C NMR spectrum (125 MHz) of compound 6 in DMSO-ds.
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Figure S34. ESIMS spectrum of compound 6.
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Figure S37. ESIMS spectrum of compound 7.
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Figure S38. 'H NMR spectrum (500 MHz) of compound 8 in CDCls.
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Figure S$39. 3C NMR spectrum (125 MHz) of compound 8 in CDCls.
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Figure S40. ESIMS spectrum of compound 8.
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Figure S41. '"H NMR spectrum (500 MHz) of compound 9 in DMSO-ds.
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Figure S42. 3C NMR spectrum (125 MHz) of compound 9 in DMSO-ds.
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Figure S43. ESIMS spectrum of compound 9.
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Figure S45. 1°C NMR spectrum (150 MHz) of compound 10 in DMSO-ds.
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Figure S46. ESIMS spectrum of compound 10.
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Figure S47. 'H NMR spectrum (500 MHz) of compound 11 in DMSO-ds.
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Figure S49. ESIMS spectrum of compound 11.
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Figure S52. ESIMS spectrum of compound 12.
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Figure S54. Experimental ECD spectra of compounds 1, 2, and 4 in the previously reported data.It
was experimental ECD spectra of compounds 1, 2, and 4 in the previously reported

data [S1].
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Compound 5 *H NMR (600 MHz, CDCL:)  6.71 (1H, 5, H-7), 641 (1H, 4, ] = 2.6 Hz,
H-7), 6.34 (1H, s, H-10), 6.04 (1H, d, ] = 2.7 Hz, H-9), 5.98 (1H, s, H-3), 5.94 (1H, 5, H-3),
417 (3H, s, OCH:-6), 4.03 (3H, s, OCH:-6), 3.81 (3H, 5, OCH:-8), 3.50 (3H, 5, OCH:-8), 2.22
(3H, s, H:-11), 2.03 (3H, 5, Hs-11"). 2C NMR (130 MHz, CDCls) & 184.8 (C-4), 184.4 (C-4),
167.9 (C-2), 167.8 (C-2), 163.5 (C-5), 162.9 (C-5), 161.8 (C-8), 161.7 (C-6), 161.4 (C-6), 159.5
(C-8), 153.5 (C-10a), 151.3 (C-10'a), 141.0 (C-9'a), 140.2 (C-9a), 108.9 (C-5a), 108.8 (C-5a),
108.7 (C-9), 107.4 (C-3), 107.3 (C-3), 107.0 (C-10'), 104.6 (C-4'a), 104.3 (C-4a), 99.2 (C-10),
97.2(C-7), 96.5 (C-9), 92.8 (C-7), 56.5 (OCH:-8), 56.4 (OCH:-6"), 56.3 (OCH:-6), 55.3 (OCH:-
8, 20.8 (C-117), 20.7 (C-11).

Compound 6 *H NMR (300 MHz, DMSO-4:) & 7.17 (1H, s, H-9), 6.80 (1H, s, H-10),
653 (1H, s, H-7), 6.19 (1H, 5, H-9), 6.13 (1H, 5, H-3), 3.92 (34, 5, OCH:-6), 3.73 (3H, s,
OCH:-8), 3.58 (3H, 5, OCH:-8), 3.33 (3H, 5, OCHs-6), 3.26 (1H, d, ] = 17.0 Hz, H-3), 2.81
(1H, d, ] = 17.0 Hz, H:-3), 213 (3H, s, H:-11), 1.67 (3H, s, Hx-11). *C NMR (125 MHz,
DMSO-de) 5 198.8 (C-4), 184.0 (C-4), 168.6 (C-2), 162.6 (C-5), 162.0 (C-5"), 161.6 (C-8), 160.8
(C-6), 160.2 (C-8), 156.5 (C-6), 153.9 (C-10a), 150.1 (C-10'a), 142.5 (C-9a), 140.1 (C-9'a), 115.6
(C-7), 109.3 (C-5a), 107.6 (C-5a), 106.8 (C-3), 105.2 (C-9), 103.6 (C-107), 103.3 (C-10), 102.5
(C-4'a), 102.2 (C-4a), 100.5 (C-2), 96.6 (C-9), 96.4 (C-7), 61.4 (OCH:-6), 56.0 (OCH:-6), 55.1
(OCH:-8), 55.1 (OCH:-8), 47.9 (C-3), 27.6 (C-11), 20.2 (C-11).

Compound 7 *H NMR (500 MHz, DMSO-de) 5 12.93 (1H, s, OH-5), 7.24 (1H, 5, H-6),
7.09 (1H, s, H-7), 6.52 (1H, s, H-7), 6.45 (1H, 5, H-3), 5.93 (1H, 5, H-9), 3.90 (3H, 5, OCH:-
6), 3.75 (3H, 5, OCH:-8), 3.54 (3H, 5, OCH:-10), 3.47 (3H, 5, OCH:-8), 3.08 (1H, m, H-3),
2.86 (1H, m, Hs-3), 2.48 (3H, s, H:-11), 1.36 (3H, s, H:-11). *C NMR (125 MHz, DMSO-de)
5 198.4 (C-4), 182.5 (C-4), 1682 (C-2), 161.8 (C-8), 161.4 (C-6), 160.8 (C-8), 160.0 (C-10)),
1562 (C-5'), 155.6 (C-5), 154.4 (C-10b), 151.5 (C-10a), 142.3 (C-6'a), 140.0 (C-9a), 118.2 (C-
9, 110.0 (C-10'a), 108.4 (C-5a), 107.4 (C-3), 106.1 (C-4'a), 105.4 (C-10), 101.8 (C-4a), 100.4
(C-6), 1002 (C-2), 97.7 (C-7), 96.6 (C-7), 952 (C-9), 60.9 (OCH:-10'), 56.1 (OCH:-6), 55.9
(OCH:-8), 54.9 (OCH:-8), 48.1 (C-3), 27.7 (C-11), 20.0 (C-117) .

Compound 8 *H NMR (500 MHz, CDCL:) & 12.80 (1H, s, OH-5), 6.86 (1H, 5, H-6), 6.57
(1H, s, H-7), 6.39 (1H, s, H-9), 6.26 (1H, 5, H-3), 3.96 (3H, 5, OCH:-8), 3.92 (3H, 5, OCH:-10),
2.49 (3H, 5, Hs-11). *C NMR (125 MHz, CDCl:) & 183.0 (C-4), 166.7 (C-2), 161.5 (C-10), 159.2
(C-8), 156.7 (C-5), 155.9 (C-10b), 141.3 (C-6a), 110.4 (C-3), 108.9 (C-4a), 105.9 (C-6), 105.0
(C-10a), 98.0 (C-7), 97.1 (C-9), 56.0 (OCH:-8), 55.6 (OCH:-10), 20.6 (C-11).

Compound 9 *H NMR (500 MHz, DMSO-d:) 5 10.24 (1H, s, OH-7), 6.73 (1H, 5, H-6),
5.57 (1H, 5, H-3), 3.94 (3H, 5, OCH:-4), 2.60 (3H, 5, Hs-9). C NMR (125 MHz, DMSO-ds) &
169.7 (C-4), 161.8 (C-2), 158.6 (C-8a), 154.0 (C-7), 137.1 (C-5), 115.6 (C-6), 106.2 (C-4a), 105.5
(C-8), 86.5 (C-3), 56.6 (OCH:-4), 23.3 (C-9).

Compound 10 *H NMR (600 MHz, DMSO-d:) & 6.60 (1H, s, H-6), 6.57 (1H, 5, H-8),
5.58 (1H, 5, H-3), 3.92 (3H, s, OCH:-4), 3.75 (3H, 5, OCHs-7), 2.45 (3H, 5, H:-9). *C NMR
{150 MHz, DMSO-e) 5 169.6 (C-4), 163.0 (C-7), 161.8 (C-2), 157.7 (C-8a), 136.4 (C-5), 115.4
(C-6), 106.3 (C-4a), 103.6 (C-8), 86.5 (C-3), 56.4 (OCH:-4), 36.0 (OCH:-7), 22.4 (C-9).

Compound 11 *H NMR (300 MHz, DMSO-&:) & 10.49 (1H, s, OH-7), 6.57 (1H, 4, ] =
2.4 Hz, H-6), 6.54 (1H, d, ] = 2.4 Hz, H-8), 5.59 (1H, 5, H-3), 392 (3H, s, OCH:-4), 2.53 (3H,
5, Hs-9). C NMR (125 MHz, DMSO-de) 5 169.4 (C-4), 161.8 (C-2), 160.4 (C-7), 1562 (C-8a),
1362 (C-5), 116.0 (C-6), 106.1 (C-4a), 100.5 (C-8), 86.7 (C-3), 56.6 (OCH:-4), 23.1 (C-9).

Compound 12 *H NMR (500 MHz, CDCL) 5 6.77 (1H, 5, H-6), 6.65 (1H, 5, H-6), 5.55
(1H, s, H-3), 550 (1H, 5, H-3), 3.95 (3H, 5, OCH:-4), 3.93 (3H, s, OCH:-4), 3.80 (3H, s,
OCH:-7), 2.71 (3H, s, He-9), 2.36 (3H, s, H:-9). C NMR (125 MHz, CDCL) 5 170.5 (C-4),
170.4 (C4), 164.2 (C-2), 163.5 (C-2), 160.0 (C-7), 157.7 (C-7), 154.1 (C-§'a), 153.9 (C-8a),
139.6 (C-5), 138.3 (C-5), 116.2 (C-6), 112.0 (C-6), 108.8 (C-4a), 107.6 (C-4'a), 106.6 (C-8),
105.1 (C-8), 87.8 (C-3), 87.2 (C-3), 56.4 (OCH:-4), 56.3 (OCH:-4), 55.9 (OCH:-7), 24.3 (C-9),
235 (C9).

Figure S57. 'H and 3*C NMR data of compounds 5-12.
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Table S1. 'H NMR (600 MHz) and *C NMR (150 MHz) data of compound 13 in DMSO-de.

position Jc, type on, (Jin Hz) HMBC
2 168.1, Cq
3 109.9, CH 6.52 (1H, s) 2,4a, 11
4 182.5, Cq
4a 108.3, Cq
5 1554, Cq
6 105.3, CH 7.10 (1H, s) 4a,7
6a 139.9, Cq
7 101.7, CH 7.24 (1H, s) 6, 8,9, 10a
8 160.3, Cq
9 119.7, Cq
10 156.1, Cq
10a 107.4, Cq
10b 154.4,C,q
11 19.9, CHs 2.48 (3H, s) 2,3
3 148.5, Cq
4' 105.9, CH 6.93 (1H, s) 3,5
5' 138.7, Cq
6' 101.9, Cq
7' 154.1, Cq
8 105.1, Cq
8'a 135.8, Cq
9 96.8, CH 5.96 (1H, d, J=2.5) 11, 12'a
10’ 157.9, Cq
Ins 94.5, CH 6.47 (1H, d, J=2.6) 9,12'a
12' 157.8, Cq
12'a 104.5, Cq
13 152.8, Cq
14 10.3, CHs 2.35(3H,s) 4.5
OCH3-8 55.8, CH; 3.73 (3H, s) 8
OCH3s-10 60.6, CH3 3.44 (3H, s) 10
OCH;-10' 54.9, CH; 3.51 (3H, s) 10’
OCH;-12' 56.7, CH; 4.09 (3H, s) 12'
NH-1' 12.98 (1H, s)
OH-5 12.92 (1H, s) 4a, 6
OH-7' 12.47 (1H, s) 8
OH-13' 10.36 (1H, s) 6',12'a




Molecules 2022, 27, 2514 59 of 62

Table S2. 'H NMR (600 MHz) and *C NMR (150 MHz) data of compound 14 in DMSO-de.

position Jc, type on, (Jin Hz) HMBC
2 169.0, Cq
3 106.8, CH 6.25 (1H, s) 2,4a, 11
4 184.1, Cq
4a 103.8, Cq
5 160.8, Cq
5a 110.7, Cq
6 157.3, Cq
7 120.1, Cq
8 160.4, Cq
9 101.8, CH 7.27 (1H, s) 5a,7,8,10
9a 139.9, Cq
10 101.3, CH 7.37 (1H, s) 4,4a, 5a,9
10a 152.3,Cq
11 20.3, CHs 2.44 (3H, s) 2,3
3 148.6, Cq
4' 105.9, CH 6.92 (1H, s) 3,5
5' 138.7, Cq
6' 101.9, Cq
7' 154.1, Cq
8 105.2, Cq
8'a 135.8, Cq
9 96.7, CH 5.96 (1H,d,J=2.2) 11, 12'a
10’ 157.8, Cq
Ins 94.6, CH 6.46 (1H,d,J=2.2) 9',12'a
12' 157.8, Cq
12'a 104.6, Cq
13 152.7, Cq
14 10.3, CH; 2.34 (3H, s) 3,4,5
OCH3-6 61.1, CH; 3.41 (3H, s) 6
OCH;3-8 55.8, CH; 3.73 (3H, s) 8
OCH;3-10' 54.8, CH; 3.50 (3H, s) 10'
OCH;3-12' 56.7, CH; 4.08 (3H, s) 12'
NH-1' 12.98 (1H, s) 5'
OH-7' 12.46 (1H, s) 8

OH-13' 10.35 (1H, s) 6',12'a, 13"




Molecules 2022, 27, 2514 60 of 62

Table S3. 'H NMR (500 MHz) data of compounds 1-4 in CDCls.

position 1 2 3 4

3 6.33 (1H, s) 6.05 (1H, s) 6.31 (1H, s) 6.03 (1H, s)

6 7.05 (1H, s) 7.04 (1H, s)

7 6.97 (1H, s) 6.98 (1H, s)

9 6.97 (1H, s) 6.98 (1H, s)

10 7.15 (1H, s) 7.12 (1H, s)

11 2.48 (3H, s) 2.41 (3H,s) 2.48 (3H, s) 2.40 (3H, s)

3 6.00 (1H, s) 5.98 (1H, s) 6.33 (1H, s) 6.32 (1H, s)

7 643 (1H,d,J=22 6.41(1H,d,J=23 6.20(1H,d,J=22 6.26(1H,d,J=2.2

Hz) Hz) Hz) Hz)
9’ 6.19 (1H,d,J=22 6.21(1H,d,J=22 644 (1H,d,J=23 642 (1H,d,J=2.3
Hz) Hz) Hz) Hz)

11 2.12 (3H, s) 2.11 (3H, s) 2.55 (3H, s) 2.54 (3H, s)
OCH3s-6 3.46 (3H, s) 3.64 (3H, s)
OCH3-8 3.78 (3H, s) 3.78 (3H, s) 3.80 (3H, s) 3.81 (3H, s)
OCHj;-10 3.43 (3H, s) 3.61 3H, s)

OCH;-6' 4.03 3H, s) 4.02 (3H, s)
OCH3-8' 3.61 3H,s) 3.61 3H,s) 3.61 (3H, s) 3.61 (3H, s)

OCH;-10' 4,01 (3H, s) 3.99 (3H, s)
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Table S4. ®*C NMR (125 MHz) data of compounds 1-4 in CDCls.

position 1 2 3 4
2 167.0, Cq 167.8, Cq 167.0, Cq 167.7, Cq
3 110.8, CH 107.6, CH 110.8, CH 107.5, CH
4 183.1, Cq 184.6, Cq 183.1, Cq 184.6, Cq
4a 109.5, Cq 104.8, Cq 109.5, Cq 104.7, Cq
5 156.8, Cq 162.1, Cq 156.6, Cq 162.1, Cq
Sa 111.6, Cq 111.7, Cq
6 106.2, CH 158.7, Cq 106.3, CH 1584, C,
6a 140.9, C, 140.9, Cq
7 101.7,CH 117.7, Cq 102.1, CH 118.5, Cq
8 160.2, Cq 160.3, C, 160.1, Cq 160.3, C,
9 117.3, Cq 101.5, CH 118.0, Cq 101.8, CH
9a 140.8, Cq 140.8, Cq
10 157.0, Cq 101.4, CH 156.7, Cq 101.4,CH
10a 108.1, Cq 153.5, Cq 108.2, Cq 153.3,Cq
10b 155.2, Cq 155.2,Cq
11 20.7, CH; 20.9, CH; 20.7, CHs 20.9, CH3
2' 167.6, Cq 167.7, Cq 166.7, Cq 166.6, C,
3 107.5, CH 107.4, CH 110.5, CH 110.4, CH
4 184.7, Cq 184.7, C,q 183.1, Cq 183.1, C,4
4'a 104.4, Cq 104.4, C, 108.6, Cq 108.5, Cq
5' 162.9, Cq 162.8, C, 154.4, C, 154.3, C,
S'a 108.7, Cq 108.7, Cq
6' 161.2, Cq 161.2, Cq 109.8, Cq 110.0, Cq
6'a 141.0, Cq4 140.9, Cq
7 97.1,CH 97.0, CH 96.5, CH 96.8, CH
8 161.7, Cq 161.5, Cq 161.7, Cq 161.6, Cq
9 96.4, CH 96.6, CH 96.9, CH 96.9, CH
9'a 140.8, Cq 140.7, Cq
10’ 105.2, Cq 105.3, Cq 159.7, Cq 159.5, Cq
10'a 151.0, Cq 151.0, Cq 105.2, Cq 105.1, Cq
10'b 155.9, Cq 155.9, C,
11 20.9, CHs; 20.8, CHs 20.7, CHs 20.7, CHs
OCH3-6 62.2, CHs; 62.3, CH;
OCH;3-8 56.1, CH3 56.1, CH; 56.3, CH; 56.2, CH;
OCH;-10 61.4, CH; 61.6, CH;
OCH;-6' 56.4, CH3 56.3, CH;
OCH;3-8' 55.3, CH3 55.3,CH; 55.4, CHs 55.3, CH;
OCH;-10' 56.2, CHs 56.1, CH;

Table S5. Optical rotations of compounds 1-4 in MeOH at 20 °C.

compound [a]*’p
1 ~84.40 (¢ 0.0009, McOH)
2 +4.17 (¢ 0.0016, MeOH)
3 +1.60 (¢ 0.0005, MeOH)
4 -28.10 (¢ 0.0005, MeOH)
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