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1. General

Infrared (IR) spectra were measured on a JASCO FT/IR-4200 spectrophotometer. Circular
dichroism (CD) spectra were recorded on a JASCO J-725 spectropolarimeter. Ultraviolet—visible
(UV—vis) spectra were measured on a JASCO V-650 spectrophotometer. Melting points (Mp) were
determined on a Biichi B-545 apparatus, and were uncorrected. Optical rotations ([a]p) were
measured with a JASCO P-2300 polarimeter. High-resolution mass spectra (HRMS) were
recorded on a JEOL JMS-S3000 Spiral TOF. High-performance liquid chromatography (HPLC)
was performed using a Cosmosil SC18-MS-II (5 pum, 4.6 x 250 mm, Nacalai Tesque Inc.) for
column, a JASCO PU-980 pump and a JASCO UV-2070 Plus UV detector (detection: 254 nm).
For column chromatography, silica gel 60 N (Spherical, 63-210 um, Kanto Chemical Co., Inc.)
was used. Preparative HPLC was performed with a Cosmosil 5C18-MS-II (5 pm, 20 x 250 mm,
Nacalai Tesque Inc.) for column, a JASCO PU-4180 pump and a JASCO MD-4010 photodiode
array detector (detection: 254 nm). For thin-layer chromatography (TLC) analysis, Merck
precoated silica gel plates 60 Fass were used. 'H NMR spectra were recorded on a Bruker
AVANCE-III (500 MHz) spectrometer; chemical shifts were referenced to tetramethylsilane as an
internal standard and the residual solvent signal (acetone-ds: du 2.05; CDCls: 8 7.26). 3C NMR
spectra were recorded with a Bruker AVANCE-III (125 MHz) spectrometer; chemical shifts were

referenced to the residual solvent signal (acetone-ds: ¢ 29.8; CDCls: d¢ 77.0).
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2. Optimization of conversion of uroleuconaphin A; (1) and By (2)

2-1. Conversion of uroleuconaphin A; (1)

1) reagent (equiv)
THEF, rt, time

2) TMSCHN,
toluene/MeOH = 1/1, rt

uroleucanaphin A, (1) 5a 5b

Table S1. Screening of base

entry reagent (equiv) PKan (THR) time (h) vglads(;/‘;)
14 (;)e);(ré(ggs 55 18 (4.220:1 )
2 ethyler(w;ag)iamine 13.6 0.2 (3?6%1 )
8 it 138 05 @01
4 t_EzL;g)HZ 4 (1 ?17.6)
5 '(5}35';' 12.5 7 (1 ?6%)
6 ”'(E:‘gi;N 127 24 R ?24_7)
7 t-(Bsz(C)))K 2 ( :767.7)

@ Pyridine was used as a solvent (0.02 M) at 50 °C.
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1) n-PrNH, (15 equiv)
solvent, rt, time

2) TMSCHN,
toluene/MeOH = 1/1, rt

H:
HO O -

uroleucanaphin A4 (1) 5a 5b

Table S2. Screening of solvent

entry solvent time (h) y(ig!:!s(z;)
1 THF 0.5 (3.997:1 )
2 THF/H,O 0.5 1 ;7192)
3 CH,Cl, 1.5 (4.784:1 )
4 toluene 0.5 (4?50:1 )
5 MeOH 0.5 (3.367:1 )
6 acetone 1.5 (1 ?19.4)
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2-2. Conversion of uroleuconaphin B; (2)

1) reagent (equiv)

THEF, rt, time
+
2) TMSCHN,
toluene/MeOH = 1/1, rt
o of:
uroleucanaphin By (2) 6a 6b
Table S3. Screening of base
entry reagent (equiv) PKan (THF)M time (h) y('ggdé;/‘)’)
12 (%mcggg) 55 1.0 (2%1%1 )
> imiaasz)ole 94 24 ’ f197:1)
3 pipa'go)""e 14.3 0.2 (2%0:1)
4 proto?135|;>onge 111 o4 (1 ?18:1)
5 ethyle?fg)iamine 136 05 (2.73(?1)
6 g 2 13.8 1.0 (2541)
7 ”'E(;;Jg')"b 13.4 1.0 “ ?8531)
8 t-B(:Jg)HZ 1.0 (2.756:1 )
9 n-E(31uEZ>;\IH 12.6 1.0 (1?6%1)
10 '(5}%';' 12,5 1.5 (1 ?590)
1 ”’(ﬁ’g‘)N 13.0 1.0 “ :225?2)
12 ”'(?‘gi)*N 127 17 R ;r’ffz)
13 8%’ 16.9 0.2 trace
14 ’\16(12)5'\)/Ie 50 ( ?14.4)
15 t'(BQ‘fg)K 0.5 (fﬁ)
16 Li%H 6;20 72 trace
17 ’(\13a5|;| 2 (1 T )

@ Pyridine was used as a solvent (0.02 M) at 50 °C.
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3. Conversion of uroleuconaphin A; (1) to uroleuconaphin A; (3)

To a solution of red pigment 1 (236 mg, 418 umol) in THF (42 mL) was added n-PrNH; (0.52
mL, 6.3 mmol) at room temperature. After stirring for 1 h, the reaction was quenched by adding 1
M aqueous HCI at room temperature. The products were extracted with EtOAc (x3), and the
combined organic extracts were washed with water, dried over Na;SOs. Concentration and
purification by silica gel column chromatography (CHCl3/MeOH = 50/1—30/1—10/1) afforded
yellow pigment 3 (200 mg, 85%) as a yellow powder.

n-PrNH»
(15 equiv)

THF, rt, 1 h

4.1:1d.r. at C10a
1 3

Note: Yellow pigment 3 gradually converted to red pigment 1 by extraction and purification process.

Rr0.37 (hexane/EtOAc = 1/1);

IR (ATR) 3235, 2977, 2930, 1668, 1620, 1605, 1454, 1369, 1332, 1260, 1165, 1147, 1102, 1073,
1053, 1036, 982, 837, 817, 800, 789, 757, 716, 653, 596, 553, 515, 492, 472, 452, 425, 406 cm™!;
"H NMR (acetone-ds, 500 MHz) & 1.20 (d, 6H, J= 6.0 Hz), *1.23 (d, 3H, J= 6.1 Hz), 1.49 (d, 3H,
J=6.7Hz), 1.54 (d, 3H, J = 6.0 Hz), *1.58 (d, 3H, J = 6.8 Hz), 2.09-2.11 (m, 1H), *2.13-2.19
(m, 1H), 2.47 (dd, 1H, J = 19.5 Hz, 2.8 Hz), *2.55 (brd, 1H, J = 19.7 Hz), 3.10 (d, 1H, J=10.7
Hz), 3.88 (dq, 1H, J=9.9 Hz, 6.0 Hz), 3.93-3.98 (m, 1H), 4.22 (d, 1H, J=9.9 Hz), *4.24 (d, 1H,
J=5.8 Hz), *4.28 (d, 1H, J = 6.2 Hz), 4.35 (dq, 1H, J = 10.7 Hz, 6.0 Hz), *4.62-4.68 (m, 2H),
4.66 (q, 1H, J= 6.7 Hz), *6.24 (brs, 1H), 6.28 (brs, 1H), *6.40 (brs, 1H), 6.46 (brs, 1H), *6.50 (s,
1H), 6.56 (s, 1H), *12.17 (s, 1H), 12.21 (s, 1H), *12.78 (s, 1H), 13.16 (s, 1H);

3C NMR (acetone-ds, 125 MHz) & *16.0, 18.9, *19.8, 19.9, 21.8, 23.0, 30.4, *31.1, 54.2, 62.6,
66.8, 67.9, *69.2, 71.1, *75.2, 75.4, 77.7, 85.7, 98.3, ¥*99.9, 103.3, *103.4, *104.7, 104.8, 106.7,
*108.7, 108.8, 109.5, *109.8, 114.2, *139.3, 139.7, 139.8, *139.9, 146.3, 147.8, *164.5, 164.7,
*164.8, 165.0, *166.2, 167.3, 167.7, *186.9, 187.0, *198.9, 199.0;

The signals marked with an asterisk (*) were assigned to the minor diastereomer.

HRMS (MALDI) calcd for C30H27011 [M—H]" m/z 563.1548; found m/z 563.1545.
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4. Conversion of uroleuconaphin B (2) to uroleuconaphin B: (4)

To a solution of red pigment 2 (212 mg, 365 umol) in THF (36 mL) was added n-PrNH; (0.46
mL, 5.6 mmol) at room temperature. After stirring for 1 h, the reaction was quenched by adding 1
M aqueous HCI at room temperature. The products were extracted with EtOAc (x3), and the
combined organic extracts were washed with water, dried over Na;SOs. Concentration and
purification by silica gel column chromatography (CHCl;/MeOH = 15/1) afforded yellow pigment
4 (189 mg, 89%) as a yellow powder.

n-PrNH,
(15 equiv)

THF rt, 1 h

2.3:1d.r. at C10a
2 4

Note: Yellow pigment 4 gradually converted to red pigment 2 by extraction and purification process.

Rr0.31 (hexane/EtOAc = 1/1);

IR (ATR) 3361, 2981, 2942, 1706, 1623, 1606, 1455, 1369, 1262, 1171, 1099, 1079, 1033, 998,
981, 966, 889, 790, 758, 719, 656, 534, 463, 454, 443,419 cm!;

"H NMR (acetone-ds, 500 MHz) & 1.19 (d, 3H, J= 6.0 Hz), 1.21 (d, 3H, J= 6.2 Hz), *1.24 (d, 3H,
J=6.1 Hz), *1.45 (d, 3H, J=7.3 Hz), 1.54 (d, 3H, J= 6.0 Hz), 1.55 (d, 3H, J= 6.6 Hz), 3.32 (d,
1H, J=10.6 Hz), 3.78-3.84 (m, 1H), 3.90 (qd, 1H, J = 6.0 Hz, 10.0 Hz), 4.11 (brd, 1H, J = 8.6
Hz), 4.14-4.19 (m, 1H), 4.19 (d, 1H, J=10.0 Hz), 4.34 (qd, 1H, J = 6.0 Hz, 10.6 Hz), *4.40 (brs,
1H), *4.47 (brs, 1H), 4.57 (brq, 1H, J= 6.6 Hz), *4.70 (qd, 1H, J= 6.6 Hz, 7.4 Hz), *6.30 (d, 1H,
J=2.0Hz), 6.31 (d, 1H, J=2.0 Hz), 6.35 (d, 1H, J=2.0 Hz), *6.38 (brs, 1H), *6.49 (s, 1H), 6.51
(s, 1H), *12.06 (s, 1H), 12.08 (s, 1H), *12.87 (s, 1H), 13.15 (s, 1H);

3C NMR (acetone-ds, 125 MHz) 8 *16.6, 18.8, 18.9, *19.1, *19.2, 19.4, 23.0, *42.3, 53.8, 66.8,
*67.5,*67.6,67.7,68.0,68.7,71.1, *72.4,*74.3,75.0, *76.3, 77.8, 85.9, *87.9, 99.2, *99.8, 103 4,
*104.4, 104.5, 108.9, 109.4, *109.5, 109.7, *112.7, 113.8, 139.8, *141.8, 142.0, 145.2, 147.9,
164.8, 164.9, *165.9, 166.1, *166.9, *167.2, 167.6, 187.7, *198.3, 199.3;

*The signals marked with an asterisk (*) were assigned to the minor diastereomer.

HRMS (MALDI) calcd for C30H27012 [M-H]" m/z 579.1497; found m/z 579.1511.
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5. Dimethylation of uroleuconaphin A; (3) and B; (4)
5-1. Dimethylation of uroleuconaphin A (3)

To a solution of yellow pigment 3 (19.6 mg, 34.8 umol) in toluene/MeOH (1.8 mL/1.8 mL) was
added trimethylsilyldiazomethane (0.6 M in hexane, 1.2 mL, 0.72 mmol) at room temperature.
After stirring for 1 h, the reaction was quenched by adding AcOH at room temperature. The
products were extracted with EtOAc (%x3), and the combined organic extracts were dried over
NazS0s. Concentration and purification by silica gel column chromatography (hexane/acetone =
3/1) afforded dimethyl ethers Sa and Sb (20.3 mg, 98%) as a pale yellow powder. These
diastereomers were separated by preparative HPLC (MeOH/HO/TFA = 80/20/0.1, flow rate 8.0

mL/min).

TMSCHN,
(20 equiv)

toluene/MeOH = 1/1
rt, 1h

4.1:1d.r. at C10a 4.3:1d.r. at C10a

7-0, 7’-O-dimethyl uroleuconaphin A, (5a)

Rr0.67 (hexane/EtOAc = 1/1);

[a]p* +36.8 (¢ 0.105, CHClz);

IR (ATR) 3522, 2977, 2930, 1604, 1443, 1370, 1260, 1201, 1146, 1107, 922, 958, 837, 756, 709,
554,433,408 cm!;
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'"H NMR (CDCl3, 500 MHz) & 1.28 (d, 3H, J= 6.1 Hz), 1.30 (d, 3H, J= 6.0 Hz), 1.56 (d, 3H, J =
6.7 Hz), 1.63 (d, 3H, J = 6.1 Hz), 2.18 (ddd, 1H, J=19.2 Hz, 10.1 Hz, 1.8 Hz), 2.31 (dd, 1H, J =
19.2 Hz, 3.5 Hz), 2.93 (d, 1H, J = 10.5 Hz), 3.71 (qd, 1H, J= 6.0 Hz, 9.9 Hz), 3.74 (s, 3H), 3.95—
4.00 (m, 1H), 4.00 (s, 3H), 4.19 (d, 1H, J=9.9 Hz), 4.37 (qd, 1H, J= 6.1 Hz, 10.5 Hz), 4.75 (brq,
1H, J=6.7 Hz), 4.83 (s, 1H), 5.95 (d, 1H, J=2.4 Hz), 6.36 (d, 1H, /= 2.4 Hz), 6.61 (s, 1H), 12.42
(s, 1H), 13.24 (s, 1H);

BCNMR (CDCls, 125 MHz) & 18.6, 19.7, 21.6, 22.7, 29.9, 53.5, 55.6, 56.4, 62.0, 66.1, 67.7, 70.9,
74.3,77.1, 84.5,97.5, 100.1, 100.5, 106.9, 108.2, 108.6, 113.8, 137.6, 139.0, 145.4, 146.2, 163.7,
164.6, 166.2, 167.1, 186.2, 197.9;

HRMS (MALDI) calcd for C32H3,011Na [M+Na]" m/z 615.1837; found m/z 615.1833;

Mp 188 °C (dec).

7-0, 7’-O-dimethyl uroleuconaphin Asy, (Sb)

Rr0.67 (hexane/EtOAc = 1/1);

[a]p? +32.3 (¢ 0.120, CHCl3);

IR (ATR) 3523, 2975, 2933, 1666, 1605, 1442, 1367, 1280, 1258, 1202, 1139, 1107, 1055, 991,
957,931, 909, 875, 837, 814, 736, 703, 656, 628, 563, 527, 451, 433,412 cm™*;

'"H NMR (CDCl3, 500 MHz) & 1.28 (d, 3H, J= 6.1 Hz), 1.36 (d, 3H, J= 6.5 Hz), 1.54 (d, 3H, J =
6.7 Hz), 1.59 (d, 3H, J = 6.7 Hz), 2.24 (ddd, 1H, J=19.0 Hz, 10.1 Hz, 1.6 Hz), 2.44 (dd, 1H, J =
19.0 Hz, 3.5 Hz), 3.73 (s, 3H), 3.92 (qd, 1H, J = 6.5 Hz, 6.0 Hz), 3.96-4.03 (m, 1H), 4.05 (s, 3H),
427 (d, 1H, J= 6.0 Hz), 4.28 (d, 1H, J= 6.0 Hz), 4.71-4.76 (m, 2H), 5.07 (s, 1H), 6.05 (d, 1H, J
=2.3 Hz), 6.33 (d, 1H, J=2.3 Hz), 6.59 (s, 1H), 12.40 (s, 1H), 12.98 (s, 1H);

BCNMR (CDCls, 125 MHz) § 15.8, 19.5, 19.6, 21.6, 30.4, 44.4, 55.5, 56.5, 62.0, 66.2, 67.6, 68.7,
73.8, 74.8, 87.9, 99.0, 99.9, 100.1, 106.2, 108.7, 108.9, 113.1, 138.5, 139.0, 145.5, 146.4, 163.5,
164.3, 165.9, 166.0, 186.0, 197.5;
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HRMS (MALDI) calcd for C3;H32011Na [M+Na]" m/z 615.1837; found m/z 615.1848;
Mp 180 °C (dec).

§2.93 (d, J=10.5 Hz)-- "
5a

¥ NOESY

Figure S1. Key 2D NMR correlations of Sa and 5b in CDCl;
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5-2. Dimethylation of uroleuconaphin B> (4)

To a solution of yellow pigment 4 (20.1 mg, 34.6 umol) in toluene/MeOH (1.8 mL/1.8 mL) was
added trimethylsilyldiazomethane (0.6 M in hexane, 1.2 mL, 0.72 mmol) at room temperature.
After stirring for 1 h, the reaction was quenched by adding AcOH at room temperature. The
products were extracted with EtOAc (%x3), and the combined organic extracts were dried over
NazS0s. Concentration and purification by column chromatography (silica gel, hexane/acetone =
3/1) afforded dimethyl ethers 6a and 6b (20.1 mg, 96%) as a pale yellow powder. These
diastereomers were separated by preparative HPLC (MeCN/H2O/TFA = 75/25/0.1, flow rate 8.0

mL/min).

TMSCHN,
(20 equiv)

toluene/MeOH = 1/1
rt, 1h

2.3:1d.r. at C10a 2.1:1d.r. at C10a

7-0, 7’-O-dimethyl uroleuconaphin B, (6a)

Rr0.60 (hexane/EtOAc = 1/1);

[a]p* +32.8 (¢ 0.110, CHClz);

IR (ATR) 3528, 2977, 2936, 1617, 1604, 1442, 1365, 1262, 1200, 1160, 959, 894, 788, 756, 554,
464,437,418 cm™;

'"H NMR (CDCls, 500 MHz) & 1.30 (d, 6H, J= 6.1 Hz), 1.62 (d, 3H, J= 6.1 Hz), 1.63 (d, 3H, J =
6.7 Hz), 2.98 (d, 1H, J=10.5 Hz), 3.71-3.75 (m, 1H), 3.75 (s, 3H), 3.87 (qd, 1H, J=6.1 Hz, 7.5
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Hz), 4.02 (s, 3H), 4.22 (d, 1H, J=10.0 Hz), 4.27 (d, 1H, J= 7.5 Hz), 4.35 (qd, 1H, J = 6.1 Hz,
10.5 Hz), 4.65 (q, 1H, J= 6.7 Hz), 4.82 (s, 1H), 5.95 (d, 1H, J= 2.4 Hz), 6.38 (d, 1H, J= 2.4 Hz),
6.64 (s, 1H), 12.26 (s, 1H), 13.22 (s, 1H);

BCNMR (CDCls, 125 MHz) & 18.3, 18.6, 19.2, 22.6, 53.5, 55.6, 56.5, 66.1, 67.3, 67.6, 68.4, 71.0,
74.0,77.2, 84.9, 98.6, 100.1, 100.8, 106.7, 108.1, 108.6, 114.0, 136.7, 141.9, 142.2, 145.8, 164.1,
164.7,166.2, 167.2, 186.5, 197.5;

HRMS (MALDI) calcd for C3:H32012Na [M+Na]" m/z 631.1786; found m/z 631.1782;

Mp 185 °C (dec).

7-0, 7’-O-dimethyl uroleuconaphin By, (6b)

Rr0.60 (hexane/EtOAc = 1/1);

[a]p? +34.9 (¢ 0.111, CHCl);

IR (ATR) 3477, 2977, 2936, 1617, 1606, 1444, 1363, 1282, 1201, 1151, 963, 787, 756, 504, 444,
426,412 cm™;

'"H NMR (CDCl3, 500 MHz) & 1.33 (d, 3H, J= 6.5 Hz), 1.46 (d, 3H, J= 7.5 Hz), 1.55 (d, 3H, J =
6.5 Hz), 1.62 (d, 3H, J=7.0 Hz), 3.75 (s, 3H), 3.90 (qd, 1H, J= 6.5 Hz, 6.0 Hz), 4.02 (s, 3H), 4.06
(d, 1H, J= 8.0 Hz), 4.17-4.25 (m, 2H), 4.46 (s, 1H), 4.59 (d, 1H, J=1.9 Hz), 4.64 (q, 1H, J=17.0
Hz), 4.74 (qd, 1H, J = 6.5 Hz, 8.0 Hz), 4.87 (s, 1H), 5.93 (d, 1H, J= 2.5 Hz), 6.37 (d, 1H, J=2.5
Hz), 6.60 (s, 1H), 12.25 (s, 1H), 12.99 (s, 1H);

BBCNMR (CDCl3, 125 MHz) & 15.9, 18.9, 19.0, 40.8, 55.6, 56.5, 65.1, 66.7, 67.4, 67.5, 72.5, 72.8,
76.0, 86.5, 98.8, 100.0, 100.2, 106.3, 109.0, 109.1, 112.2, 138.6, 141.0, 143.9, 146.0, 164.0, 164.4,
166.1, 166.6, 186.9, 197.4;

HRMS (MALDI) calcd for C3:H32012Na [M+Na]" m/z 631.1786; found m/z 631.1802;

Mp 188 °C (dec).
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$4.06 (d, J=8.0 Hz)---"
6a 6b
7~ NOESY

Figure S2. Key 2D NMR correlations of 6a and 6b in CDCl;
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6. Two-step procedure for conversion of uroleuconaphin A; (1) and B; (2)
6-1. Conversion of uroleuconaphin Aj (1) to 7-O, 7’-O-dimethyl uroleuconaphin A> (5)

To a solution of red pigment 1 (19.7 mg, 34.9 umol) in THF (3.5 mL) was added n-PrNH> (43.0
pL, 525 pmol) at room temperature. After stirring for 0.5 h, the reaction was quenched by adding
1 M aqueous HCI at room temperature. The products were extracted with EtOAc (x3), and the
combined organic extracts were washed with water, dried over Na;SOs, and concentrated in vacuo.
To a solution of crude material in toluene/MeOH (1.1 mL/1.1 mL) was added
trimethylsilyldiazomethane (0.6 M in hexane, 0.70 mL, 0.42 mmol) at room temperature. After
stirring for 1 h, the reaction was quenched by adding AcOH at room temperature. The products
were extracted with EtOAc (x3), and the combined organic extracts were dried over Na>SOs.
Concentration and purification by silica gel column chromatography (hexane/acetone = 3/1)
afforded dimethyl ethers 5a and 5b (20.1 mg, 97%) as a pale yellow powder. These diastereomers
were separated by preparative HPLC (MeOH/H>O/TFA = 80/20/0.1, flow rate 8.0 mL/min).

1) n-PrNH, (15 equiv)
THF, rt, 0.5 h

2) TMSCHN,

toluene/MeOH = 1/1
rt,1h

3.9:1 d.r. at C10a
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6-2. Conversion of uroleuconaphin B; (2) to 7-O, 7°-O-dimethyl uroleuconaphin B> (6)

To a solution of red pigment 2 (20.3 mg, 35.0 umol) in THF (3.5 mL) was added n-PrNH> (43.0
pL, 525 pmol) at room temperature. After stirring for 1 h, the reaction was quenched by adding 1
M aqueous HCI at room temperature. The products were extracted with EtOAc (x3), and the
combined organic extracts were washed with water, dried over Na;SOs, and concentrated in vacuo.
To a solution of crude material in toluene/MeOH (0.9 mL/0.9 mL) was added
trimethylsilyldiazomethane (0.6 M in hexane, 0.88 mL, 0.53 mmol) at room temperature. After
stirring for 1 h, the reaction was quenched by adding AcOH at room temperature. The products
were extracted with EtOAc (x3), and the combined organic extracts were dried over Na>SOs.
Concentration and purification by column chromatography (silica gel, hexane/acetone = 3/1)
afforded dimethyl ethers 6a and 6b (15.2 mg, 71%) as a pale yellow powder. These diastereomers
were separated by preparative HPLC (MeCN/H,O/TFA = 75/25/0.1, flow rate 8.0 mL/min).

1) n-PrNH, (15 equiv)
THF, rt, 1 h

2) TMSCHN,

toluene/MeOH = 1/1
rt,1h

2.5:1 d.r. at C10a
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7. Conditions for methylation of uroleuconaphin B; (4)

uroleucanaphin B, (4)

TMSCHN, (equiv)

solvent, temp., time

s3 s4
Table S4. Conditions for methylation of uroleuconaphin B (4)
entry equiv solvent temp. (°C) time (h) s1 szyield g:/:) s4
1 100 MeOH ~15-r1t 4 0 75 0 0
2 15 toluene/MeOH = 1/1 rt 1 920 trace 0 0
3 30 toluene/MeOH = 1/1 0-rt 1 0 94 0 0
4 60 toluene/MeOH = 1/1 rt 5 0 0 19 39
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2.0:1d.r. at C10a

S1

Rr0.52 (hexane/EtOAc = 1/1);

IR (ATR) 3522, 2981, 2936, 1620, 1445, 1370, 1265, 1167, 841,431,421 cm™};

'"H NMR (CDCls, 500 MHz) 6 1.30 (d, 6H, J= 6.1 Hz), *1.33 (d, 3H, J = 6.1 Hz), *1.45 (d, 3H, J
=17.5 Hz), *1.55 (d, 3H, J= 6.6 Hz), 1.61 (d, 3H, J = 6.1 Hz), 1.63 (d, 3H, J = 6.0 Hz), 2.80 (d,
1H,J=4.3 Hz),2.98 (d, 1H, J=10.4 Hz), 3.73 (qd, 1H, J= 6.1 Hz, 10.0 Hz), 3.85-3.93 (m, 1H),
4.02 (s, 3H), *4.03 (s, 3H), *4.06 (d, 1H, J= 8.0 Hz), 4.17-4.30 (m, 2H), 4.34 (qd, 1H, J=6.1 Hz,
10.4 Hz), *4.45 (s, 1H), 4.61-4.67 (m, 1H), *4.74 (qd, 1H, J= 6.6 Hz, 8.0 Hz), 4.86 (s, 1H), *4.89
(s 1H), *5.87 (d, 1H, J=2.1 Hz), 5.90 (d, 1H, J=2.2 Hz), *6.30 (d, 1H, J=2.1 Hz), 6.31 (d, IH,
J=2.2 Hz), *6.60 (s, 1H), 6.63 (s, 1H), *12.23 (s, 1H), 12.25 (s, 1H), *12.87 (s, 1H), 13.08 (s,
1H);

BCNMR (CDCls, 125 MHz) & *15.9, 18.3, 18.5, *18.8, *18.9, *19.0, 19.2, 22.6, *40.8, 53.4, 56.6,
*65.1, 66.1, ¥66.7, 67.3, *67.4, *67.5, 67.6, 68.4,71.1, *72.5, *72.8,73.9, *76.0, 77.0, 84.9, *86.5,
98.6, *98.8, *100.2, 100.8, *103.3, 103.4, *106.3, 106.7, 107.8, *108.3, 108.6, *109.4, *112.1,
113.8, 136.7, *138.6, *141.0, 141.8, 142.1, *143.7, 146.9, *147.1, *162.7, 162.8, 164.0, *164.4,
164.6, *166.1, 166.6, 186.5, *186.8, *197.4, 197.5;

The signals marked with an asterisk (*) were assigned to the minor diastereomer.

HRMS (MALDI) calcd for C31H30012Na [M+Na]" m/z 617.1629; found m/z 617.1633.

Key HMBC correlations in CDCl;3
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2.4:1d.r. at C10a

Rr0.48 (hexane/acetone = 1/1);

IR (ATR) 3511, 2974, 2936, 1620, 1596, 1462, 1333, 1266, 1205, 1162, 1045, 835, 473, 446, 432,
419 cm™;

'H NMR (CDCls, 500 MHz) 8 1.29 (d, 6H, J = 6.1 Hz), *1.32 (d, 3H, J = 6.5 Hz), *1.45 (d, 3H, J
=7.5Hz), 1.63 (d, 3H, J=6.1 Hz), 1.65 (d, 3H, J= 6.5 Hz), 3.00 (d, 1H, J=10.4 Hz), 3.72-3.74
(m, 1H), *3.75 (s, 3H), 3.76 (s, 3H), 3.83-3.91 (m, 2H), *3.97-4.00 (m, 1H), 4.04 (s, 3H), 4.05 (s,
3H), 4.06 (s, 3H), *4.07 (s, 3H), 4.17 (d, 1H, J=9.9 Hz), 4.20-4.28 (m, 1H), 4.36 (qd, 1H, J=6.1
Hz, 10.4 Hz), *4.42 (s, 1H), 4.59—4.63 (m, 1H), *4.75 (qd, 1H, J = 6.5 Hz, 8.2 Hz), 4.95 (s, 1H),
*5.01 (s 1H), *5.89 (d, 1H, J=2.4 Hz), 5.93 (d, 1H, J= 2.4 Hz), *6.37 (d, 1H, J= 2.4 Hz), 6.39
(d, 1H, J=2.4 Hz), *6.64 (s, 1H), 6.67 (s, 1H), *13.02 (s, 1H), 13.24 (s, 1H);

BC NMR (CDCl;s, 125 MHz) 6 *16.0, 18.5, 18.6, *18.8, *19.1, 19.4, 22.6, *40.8, 53.3, 55.6, 56.3,
56.4, *65.1, 66.1, *66.6, *67.4, 67.5, 68.1, *68.2, 68.3, 71.0, *72.6, *72.9, 74.0, *76.2, 77.3, 84.2,
*85.7,%95.8,96.4,99.1, *99.4, *99.8, 100.0, 108.1, 108.7, *109.0, *109.2, *110.9, 111.4, *112.2,
113.8, 138.6, 138.8, *139.6, *140.8, *142.6, 143.4, 145.8, *146.0, 162.6, 162.7, *166.0, 166.1,
*166.6, 167.2, 181.1, *181.4, *197.5, 197.7,

The signals marked with an asterisk (*) were assigned to the minor diastereomer.

HRMS (MALDI) calcd for C33H34012Na [M+Na]" m/z 645.1942; found m/z 645.1937.

Key HMBC correlations in CDCl3
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6.4:1 d.r. at C10a

Rr0.26 (hexane/acetone = 1/1);

IR (ATR) 3514, 2980, 2936, 1733, 1651, 1597, 1569, 1457, 1373, 1329, 1266, 1202, 1162, 1068,
1046, 831, 698, 634, 580, 537, 498, 484, 468, 451, 423,410 cm™;

'H NMR (CDCl3, 500 MHz) & 1.28 (d, 3H, J= 6.1 Hz), 1.30 (d, 3H, J= 6.1 Hz), *1.34 (d, 3H, J
= 6.7 Hz), 1.62 (d, 3H, J = 6.2 Hz), 1.65 (d, 3H, J = 6.7 Hz), 2.76-2.80 (m, 2H), 3.66-3.70 (m,
1H), 3.71 (s, 3H), *3.75 (s, 1H), 3.84-3.89 (m, 1H), 3.92 (s, 3H), *3.94 (s, 1H), *3.95 (s, 3H),
*3.99—4.00 (m, 1H), 4.01 (s, 3H), 4.05 (s, 3H), *4.09—4.13 (m, 2H), 4.15 (d, IH, J=8.6 Hz), 4.26
(ddd, 1H, J = 7.8 Hz, 3.4 Hz, 1.0 Hz), 4.35 (qd, 1H, J = 6.2 Hz, 8.3 Hz), 4.63 (brd, 1H, J = 6.7
Hz), 4.78 (s, 1H), *5.68 (d, 1H, J = 2.1 Hz), 5.77 (d, 1H, J = 2.1 Hz), *6.42 (d, 1H, J = 2.1 Hz),
6.46 (d, 1H, J=2.1 Hz), *6.63 (s, 1H), 6.65 (s, 1H);

BC NMR (CDCls, 125 MHz) 6 *16.4, 18.4, 18.6, 19.3, 23.9, *24.1, 54.9, 55.2, *55.9, 56.2, 56.3,
56.4,%66.2, 67.1, 67.6, 68.0, 68.2, ¥*69.4, 69.9, ¥90.9, *72.9, 74.4, *74.8, 77.0, 84.4, *84.8, *95.4,
95.9, ¥97.2, 97.5, 98.7, *102.3, 105.9, *106.3, 111.2, 113.7, 114.3, 138.4, 139.1, 143.1, 147.2,
*159.6, 161.0, *161.2, 162.6, 162.7, 163.5, 181.2, 192.6, *192.9;

The signals marked with an asterisk (*) were assigned to the minor diastereomer.

HRMS (MALDI) calcd for C34H36012Na [M+Na]" m/z 659.2099; found m/z 659.2101.
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8. The ratio of isomers of 7-0, 7’-O-dimethyl uroleuconaphin B: (6) in equilibrium

reagent
THF, rt, time
Ho ot :
mixture of 6a and 6b
< 6a: 10a-Ha )
6b: 10a-Hp
Table S5. Ratio of 6a and 6b¢
6a/6b
time
n-PrNH, EtsN EtsN t-BuOK
Oh 2.5:1 23.5:1 1:23.5 1:1
1h 3.7:1 15.7:1 1:8.1 211
6h 3.4:1 4.6:1 1:1 2.2:1
12h 3.5:1 3.5:1 3.2:1 2.5:1
24 h 3.5:1 3.5:1 3.2:1 2.5:1

a Determined by "H-NMR (acetone-d).
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9. Reverse reaction of uroleuconaphin B; (4)

Yellow pigment 4 (4.0 mg, 6.9 umol) adsorbed on silica gel (120 mg) was suspended in MeOH

(4.3 mL). After stirring at room temperature for some time, the suspension was filtered by a glass

filter, and concentrated. The residue was analyzed by 'H-NMR without purification.

uroleucanaphin B, (4)
4a: 10a-Ha
( 4b: 10a-H|3>

Sio,

MeOH, rt

HO o :

uroleucanaphin By (2)

Table S6. Reverse reaction of uroleuconaphin B: (4) promoted by silica gel*

4 (4a:4b) / 2

2

3

4

time
1
10 min >99 (78:22) /1
12h 94 (77:23) /1 6
24 h 94 (80:20) / 6
48 h 91 (84:16) /9
72h 91 (84:16) /9

>99 (55:45) /1

>99 (55:45) /1

88 (52:48) /12

85 (58:42) /15

84 (63:37)/ 16

>99 (31:69) /1

81 (48:52) / 19

78 (52:48) / 22

74 (64:36) / 26

73 (70:30) / 27

>99 (20:80) / 1

84 (29:71) / 16

70 (43:57) / 30

67 (43:57) / 33

62 (50:50) / 38

4 Determined by 'H-NMR (acetone-dg).
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10. Isolation of uroleuconaphin A; (3) and B; (4)

Based on our previously reported procedure, > 31 the extraction and purification of yellow
pigments 3 and 4 were performed as follows. The red aphid, Uroleucon nigrotuberculatum was
obtained from Solidago altissima L. The aphids (total mass, 297 g) were crushed with diethyl ether
using a pestle, and filtered using by a Buchner funnel. The aphid pigments were extracted with
diethyl ether (total volume, 5.5 L) by further grinding the aphids. The combined ethereal extracts
were concentrated to obtain crude extracts (26.8 g). The residue was purified by silica gel
chromatography (hexane/EtOAc = 4/1—1/2) to afford the red pigments 1 (3.6 g) and 2 (1.3 g) and
then further eluted by CHCI3/MeOH (50/1—30/1) to afford the yellow pigments 3 (0.95 g, 3a:3b
=2.8:1)and 4 (0.42 g, 4a:4b = 3.6:1).

—

1
\

{
N

Before

Fig. 2. Crushing aphids
in diethylether

Right: Uroleuconaphin By (2) Right: Uroleuconaphin By (4)
Left: Uroleuconaphin A; (1) Left: Uroleuconaphin A, (3)
!
) o - Fig. 6. TLC Fig. 6. TLC
Fig. 4. Purification by silica gel chromatography : _ . _
(hexane/EtOAC and CHCly/MeOH) e Eligﬁgt.zhexane/EtOAc =11 . Eli;ﬁgthCHCb/MeOH =101
+ ¥ Center: cospot of 1 and 2 Center: cospot of 3 and 4
Left: 1 Left: 3

Figure S3. Isolation method
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11. UV-Vis spectra

3 ]
2
T 2 7 —1
=
Py —2
\D |
PR 3

4
0 . I/I\—vl
250 350 450 550 650
Wavelength / nm
Figure S4. UV-Vis spectra (MeOH, 2.0 x 1075 M)
Amaxnm (log &)

1 276 (4.33), 498 (3.42)

2 278 (4.29), 326 (3.91), 500 (3.59)

3 291 (4.15), 326 (3.98), 379 (3.80)

4 289 (4.14), 330 (3.97), 389 (3.79)

S24




g
T 2 —1
= \
< —9
o
— N \
T \ 3
w 1
\/ 4
/\/J’\\
O T T T i
250 350 450 550 650
Wavelength / nm
Figure S5. UV-Vis spectra (CHCI3, 2.0 x 1075 M)
Amaxnm (log &)
1 277 (4.47), 400 (3.73), 502 (3.49)
2 279 (4.10), 420 (2.82), 511 (2.19)
3 290 (4.17), 330 (3.87)
4 289 (4.20), 330 (4.09)
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12. CD spectra
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Figure S6. CD spectra of 7-O, 7’-O-dimethyl uroleuconaphin A, (5a) (2x107> M, MeOH)
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Figure S7. CD spectra of 7-O, 7°-O-dimethyl uroleuconaphin Az, (5b) (2x10°> M, MeOH)
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Figure S8. CD spectra of 7-O, 7°-O-dimethyl uroleuconaphin Bz, (6a) (2x107> M, MeOH)
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Figure S9. CD spectra of 7-O, 7’-O-dimethyl uroleuconaphin Bay (6b) (21075 M, MeOH)
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13. Optical rotation

Table S7. Optical rotation of compound 5a, Sb, 6a and 6b“

compound [a]p temp. (°C) c(g/dL)
5a from 1 +36.9 23 0.105
from 3 +36.8 23 0.105
5b from 1 +32.3 23 0.120
from 3 +32.2 23 0.153
6a from 2 +32.8 23 0.110
from 4 +32.1 23 0.100
6b from 2 +34.9 23 0.111
from 4 +34.7 24 0.123

@ CHCls was used for solvent.
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14. IR spectra

101 —
F“”"’“""""‘{‘J"vmﬁmﬁ .

%T 90

80 [R— |

4000 2000

Wavenumber [cm-1]

[aA MESR]
EeiT] UA2
AAVK
REE
iR
&4t BEXERE
[E—VRhi#R ]
No. {i# R No. {ii EE No. i BT No. i SR
1 3235.0 97.5885 2 2976.6 98.0096 3 2930.3 97.4221 4 1668.1 96.5903 3
5 1619.9  84.0267 6 16054  83.7367 7 1454.1 945381 8 1369.2  89.2687
9 1331.6  88.6469 10 1260.3  85.3795 11 11648  87.4988 12 11474 88.4252
13 1102.1 89.2485 14 10732 89.8472 15 10529  90.9276 16 10356  91.9842
17 981.6 90.1459 18 837.0 85.6591 19 816.7 84.7866 20 800.3 83.0122
21 788.7 83.4323 22 756.9 85.7675 23 716.4 86.3735 - 24 652.8 94.3898
25 595.9 93.3402 26 652.5 91.8322 27 514.9 92.4977 28 4918 93.4215
29 4715 89.8113 30 452.2 87.8865 31 25.2 86.2028 32 405. §0.4314

Figure S10. IR spectrum of uroleuconaphin A; (3)

90—
%T r
[ 18
70 L | \ | .
4000 2000 1000 400
Wavenumber [cm-1]
(A MR
4 uB2
QA B
EE
Fii&
=4t REERE
[E—URH#EE ]
No. {i@ RE No. fiZi& S No. fiiE EE No. {Ii# SRE o oM
1 3361.3 97.6161 2 29814 98.4346 3 2941.9 98.5524 4 1705.7 87.7927
5 1622.8 86.929 6 1606.4 86.634 7 1455.0 95.6774 8 1369.2 91.5242 4
9 1262.2 86.4591 10 1170.6 89.0015 11 1099.2 91.9244 12 1079.0 91.8418
13 1032.7 91.5838 14 998.0 94.1261 15 980.6 93.7317 16 966.2 94.0198
17 889.0 97.3709 18 789.7 75.922 19 757.9 85.0627 20 719.3 95871
21 655.7 96.3408 22 534.2 95.7437 23 462.8 95.6346 . 24 454.2 94.5533
25 4426 96.501 26 4185 94.7409

Figure S11. IR spectrum of uroleuconaphin B> (4)
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100 e e b
| 1
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4000 2000 1000 400

Wavenumber [cm-1}

[ MES]
HEa
=E AN S
MEE
=
=4 EERBKE
[E—oBHEER] " 8
No. (i 3 No. fE  HE No. il M No. fiff BE W I
1 3522.3 98.1803 2 2976.6 96.1112 3 29303 95.9917 4 1603.5 74.5309
5 1442.5 89.5236 6 1370.2 83.6251 7 1260.3 74.5925 8 1201.4 82.2162 5a
9 11455 83.1206 10 1106.9 83.1774 12 992.2 86.2931 12 9584 85.7126
13 837.0 86.5491 14 756.0 84.8221 15 708.7 90.5134 16 554.4 91.9346
17 432.5 51.4388 i8 407.8 89.6737

Figure S12. IR spectrum of 7-O, 7°-O-dimethyl uroleuconaphin Az. (Sa)
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4000 2000

Wavenumber [cm-1]

DAV ME#R)
sz
Ak
BEE
iR
=4t EEXEBRE
[E—7RHKER]
No. I WA No. {uf HE No. fiiE WEE No. fiiE HME
1 3523.3 92.892 2 2974.7 87.6551 3 2933.2 87.1345 4 1666.2 79.2265
5 1604.5 36.9359 6 14415 69.825 7 1367.3 471113 8 1279.5 48.9012 5b
9 1258.3 38.8183 10 1202.4 43.7873 1 1138.8 50.474 12 1106.9 44.8967 :
13 1054.9 58.4375 14 991.2 49.739 15 956.5 53.0375 16 9305 88.5701
17 808.3 87.8603 18 874.6 86.0451 19 837.0 58.6033 20 813.8 618118
21 735.7 43.1956 22 702.9 61.1576 23 655.7 83.5167 24 627.7 78.0913
25 563.1 87.9651 26 527.4 83.5343 27 451.3 90.0799 28 432.9 83.9893
2% 4117 $2.2857

Figure S13. IR spectrum of 7-O, 7°-O-dimethyl uroleuconaphin Az, (5b)
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%7 90

80—

77 I |

4000 2000

Wavenumber [cm-1]

[TA MEHR]
g UB2a
=F A
HEE
R
2t BEXERE
[E—OBm#ER ]
No. GI £ No. I BRE No. {iIiE EREE No. I SRR
1 3528.1 96.2088 2 2976.6 97.3127 3 2936.1 97.042 4 1617.0 79.2648
5 1603.5 77.6203 6 14415 90.3841 7 1365.4 85.3802 8 1262.2 77.9103
9 1199.5 83.3731 10 1160.0 83.3677 11 9594 86.5939 12 893.8 941777 6a
13 7878 79.9317 14 756.0 80.2503 15 553.5 955932 16 463.8 95.1507
17 436.8 91.4285 i8 4115 86.3625

Figure S14. IR spectrum of 7-O, 7°-O-dimethyl uroleuconaphin Bz, (6a)
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SAE
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=t BESRRE
[E—0mliER ] . .
No. {Ii#& MR No. fiuiE SRR No. i TREE No. {ii& R
1 34770  96.8962 2 2976.6  97.1569 3 2936.1 959194 4 16170  81.353 -
5 16064  81.2707 6 14435  92.2818 7 13634  86.644 8 12815  83.9015
9 12014  86.0824 10 11513 86.1694 11 9633  87.3699 12 786.8  81.5759 6b
13 7560  86.5325 14 5043  89.727 15 4435  89.9078 16 4262  90.0592

17 411.7 93.1434

Figure S15. IR spectrum of 7-O, 7°-O-dimethyl uroleuconaphin Bay, (6b)
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15. HRMS spectra

msTornado Analysis 1.12.1, 2021-11-05T11:00:34+09:00

104 1 [1] SN-C07-00-004.tas Description: 15¢1912b (CHCA) Ozakai
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563.0 563.5 564.0 564.5 565.0 565.5 566.0 566.5 m’z
x10° 2 [2] C30H27011-R50000.taip Formula: C30H27011 Resolving Power: 50000
120 ] o Theoretical
] 4
] P
1.00 T
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2 1
[
<
8 4
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j o
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0.40 b4
4 w
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1 - (=]
0.20 - A @
4 w
w0
w
’I""I"'!"'I"Iﬁ L B L A I
563.0 563.5 564.0 564.5 565.0 565.5 566.0 566.5 m/z
Elemental Composition Estimation
Parameters:
Mass Tolerance Electron Mode Charge DBE Range Max Results
563.15447 =+ 0.00282 5.0 ppm Odd/Even +1 -0.5 - 2000 100
Elements
C 0-100 H 0-200 N 0-0 o 0-20 Na 0-1
Results:
# Formula Mass DBE Abs. Error {(u) Error {u) Error (ppm)
1 C30H27 O11 663.15479 17.5 0.00031 -0.00031 ~0.66
2 C28H28 O11 Na 6563.15238 14.5 0.00209 0.00209 3.71

Figure S16. HRMS (MALDI) spectrum of uroleuconaphin A; (3)
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msTornado Analysis 1.12.1, 2021-11~-05711:02:17+09:00
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Figure S17.

HRMS (MALDI) spectrum of uroleuconaphin B; (4)
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Figure S18. HRMS (MALDI) spectrum of 7-O, 7°-O-dimethyl uroleuconaphin Az, (5a)
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S35



msTornado Analysis 1.12.1, 2021-11-05711:10:04+09:00

<107 1 [1] SP-D05-00-002tas Description: 15¢1935a (CHCA)_Ozakai
; o Experimental
3.50 =
] o
B [<=]
3.00
w
] 2
2.50 —
] 3
g i o
[%3 -
§ 2.00
£ 6a
1.50 -
] S
1.00 o *®
] 3
J ©o
0.50 A
T 1T | AL B AL I AR R S I N T
631.2 631.6 632.0 632.4 632.8 633.2 633.6 634.0 m/z
x105 2 [2] C32H32012Na-R50000 (2).taip Formula: C32H32012Na  Resolving Power: 50000
] Theoretical
1.20 ©
==}
1 ~
] =
1.00 ~ N
2 080 ]
“
<
3 j
= 0.60 ~
r f=3
N
*®
1 ol
0.40 4 @
~
- 3
0.20 -
[vd
b ©
w
— T T T T 1 ot T n|"|"|"
631.2 6316 632.0 632.4 632.8 633.2 633.6 634.0 m’z
Elemental Composition Estimation
Parameters:
Mass Tolerance Electron Mode Charge DBE Range Max Results
631.17819 + 0.00316 5.0 ppm Odd/Even +1 ~0.5 - 2000 100
Elements
C 0-100 H 0-200 N 0-0 o 0-20 Na 0-1
Results:
# Formula Mass DBE Abs. Error {u) Error (u) Error {ppm)
1 €382 H32 012 Na 631.17860 16.5 0.00041 -0.00041 -0.65
2 C34 H31012 631.18100 19.5 0.00281 -0.00281 -4.46
3 C41H27 07 631.17513 28.5 0.00306 0.00306 485

Figure S20. HRMS (MALDI) spectrum of 7-O, 7°-O-dimethyl uroleuconaphin B>, (6a)
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16. HPLC spectra

260
240
2201
200
180
160
140 5a
1201

Sample of Sa from 1 |

43.117

[mVv]

0 5 10 15 20 25 30 35 40 45 50 55 60
[ min]

180 Sample of 5a from 3 |
160
140

120¢

44550

100

[mV]

801

60

40

20

[ min]

800F

Coinjection of 5a
700

600

42.700

500

400

[mVv1]

300

200

100

0 5 10 15 20 25 30 35 40 45 50 55 60
[ min ]

Figure S22. HPLC chromatogram of 7-O, 7’-O-dimethyl uroleuconaphin Az. (5a)
(ODS, MeOH/H>O/TFA = 80/20/0.1, flow rate: 0.8 mL/min, detector UV: 254 nm)
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Figure S23. HPLC chromatogram of 7-O, 7’-O-dimethyl uroleuconaphin Az (Sb)
(ODS, MeOH/H>O/TFA = 80/20/0.1, flow rate: 0.8 mL/min, detector UV: 254 nm)
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Figure S24. HPLC chromatogram of 7-O, 7’-O-dimethyl uroleuconaphin B2, (6a)
(ODS, MeCN/H,O/TFA = 75/25/0.1, flow rate: 1.0 mL/min, detector UV: 254 nm)
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Figure S25. HPLC chromatogram of 7-O, 7’-O-dimethyl uroleuconaphin B2y (6b)
(ODS, MeCN/H,O/TFA = 75/25/0.1, flow rate: 1.0 mL/min, detector UV: 254 nm)
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17. Single crystal X-ray diffraction data

Identification code
Moiety formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Until cell dimensions

Volume

VA

Density (calculated)
Absorption coefficient

F (000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections

Absorption correction

CCDC 2171364

CCDC 2171364

2 (C52H32012), C4HSO2
3057.83

100 K

0.71073 A

monoclinic

P2,

a=114954 (YA  a=90°
b=20.8647 (13) A p=110.359 (1)°
c=13.5984 (9)A  y=90°
3057.8 (3) A3

2

1.331 g/cm?

0.099 mm™!

1296.0

0.030 x 0.100 x 0.200 mm?
1.597 to 29.243°

—15<=h<=12, 26<=k<=27, —-15<=I<=18

18984
11076 [R(int) = 0.0388]

none
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Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2c (I)]

R indices (all data)

Absolute structure parameter

Full-matrix least-squares on F?
12642/ 1/ 864

1.025

Ri=0.0388, wR, =0.0915
R1=0.0475, wR> =0.0961

03 (3)
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18. NMR spectra
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Figure S26. '"H NMR spectrum of uroleuconaphin A; (3) (500 MHz, acetone-ds)
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Figure S27. 3C NMR spectrum of uroleuconaphin A» (3) (125 MHz, acetone-de)
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Figure S28. 'H NMR spectrum of uroleuconaphin B, (4) (500 MHz, acetone-dp)

T oo < PAETHAMND O T ® 0w O N H®© T

o ®mo ) ANONNMOTN MM TTD CNOACVE—NMOOM®PE T AN MWD~ ON O
S am © NANHRON® ONO®D® POENMOITTONAOEMNMOO N0 O DD M
A : FNOOEMOMT A~ OO T ®®
v ow = FEOOLL YT SN0 R R B R R S R R S SR
o oo © LOLOOVLVLWLO wwwan HHOOOOOOONNEINEOIN TN ®®O M= Om
IS = e e e e = = - S o o 0V OV D [~ [~ [~ [~ [~ [~ 010 0 0 0 0 0 1

53.802
42.311

e

19.196

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100

90

545

80 70

60

50

40

30

T
20 10 ppm

Figure S29. 3C NMR spectrum of uroleuconaphin B, (4) (125 MHz, acetone-ds)

NAME
EXPNO
PROCNO 1

F2 - Acquisition Parameters

1028
6.34 h
pect
03 (
930
536
one

16
2

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 3.2767999 sec

RG 8.64

DW 50.000 use

DE 10.00 use

TE 298.2 K

D1 1.00000000 sec

SFO1 499.7330858 Mz

NUC1 1H

P1 11.90 use

PLW1 12.00000000 W

<)
BRUKER
(>0

Current Data Parameters
NAME

15c1938b-2
EXPNO 12
PROCNO 1

F2 - Acquisition Parameter
Date_ 20211028
Time 17.38 h
INSTRUM spect

PROBHD  2136121_0003 (
PULPROG

TD
SOLVENT
NS

DS

SWH

FIDRES

a0

RG

D

DE

D1

D11

TDO 1

SFO1 125.6710307 MH

NUCl 13C

Pl 10.00 use

PLW1 33.00000000 W

SFO2 499.7319989 MH
NU 1H

CPDPRG[2 waltzl6
“PD 80.00 use

PLW2 12.00000000 W

PLW12 0.26552001 W

PLW13 0.13355000 W



o 0

4 = CREME I IMOTANN IRONTMNOVORE CROADAINND =0T NN O
Q < O N NN T RN O AN TNOOXMHIDNARA AN IO T DD
o ] NBMMA RO EEMMON A AR NEEONAMMOANN A HOBNnHAdN
- - BN NN NN NN NN NN Ao oo

NAME 15c1925a
EXPNO
PROCNO 1

\\\h\\mﬁ*\,ﬁ\%\w N \\JW%M‘ Current Data parameters
[
|

F2 - Acquisition Parameters

Date_ 20210805
i 15.14 h
INSTRUM spect

PROBHD  2136121_0003

PULPROG 230

™ 65536
SOLVENT cpcl3

( [
| S 65536
‘ } SF 99. ’1UUILC MHz

c
LB 0.30 Hz

L II Kk “ dk‘U

T T
3 2 1 ppm
)

| e ElEL

Figure S30. 'H NMR spectrum of 7-0O, 7’-O-dimethyl uroleuconaphin Az, (5a) (500 MHz,
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Figure S31. 13C NMR spectrum of 7-0, 7°-O-dimethyl uroleuconaphin A, (5a) (125 MHz, CDCls)
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Figure S32. NOESY spectrum of 7-O, 7°-O-dimethyl uroleuconaphin Az, (5a) (CDCI3)

S47



o w
2 3 NomaemTdownorwnToeRaaTrnEINocradanssrsavavcnos EBIRUKER
5 3 R uhae kg e R g R e N N e R Rt e B PR (N
. AE0H33orIRNIgRl885ERR8R5a3aa8aNeSsSdSIINNIRRRLS
N o R R
309 B R Lk kR R R R AR IR NP NP AP APPSR
‘ ‘ e\ [ ammeeemm= ' cursent Data Paran
NAME 15c1926c-2
EXPNO 10
PROCNO 1
[ F2 - Acquisition Parameter
Date_ 202,[0922
ine
INSTRUM
PROBHD Z136121 UUJ-S(
P!TPPO 2930
6553&
SOL‘.'LNJ CDC13
16
2
9.
| 1.00000000 sec
499.7330858 MH
1H
11.90 use
12.00000000 W
F2 - Processing parameters
ST 65536
SF 499.7300109 MH:
Wi EM
SSB 0
LB 0.30 Hz
e 0
BC 1.00
)
) 5b
.
; T T i i T T i T T
12 11 10 9 8 7 3 2 1 ppm

B R
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Figure S37. 13C NMR spectrum of 7-O, 7°-O-dimethyl uroleuconaphin B2, (6a) (125 MHz, CDCls)
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Figure S43. 3C NMR spectrum of S1 (125 MHz, CDCls)
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Figure S46. 3C NMR spectrum of S3 (125 MHz, CDCls)
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Figure S49. 3C NMR spectrum of S4 (125 MHz, CDCls)
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19. Calculations
DFT calculations were performed with the Gaussian 16 program.!*] Geometry optimizations
were carried out at the RB3LYP level of density functional theory with the 6-311G(d) basis set

for compounds 4a and 4b.

s
Table S8. Cartesian coordinates of the optimized structure for uroleuconaphin B2, (4a)
Atom X Y Z

C 4.0099203 2.1265355 2.3564977
C 4.0383345 0.7614064 2.0628434
C 3.1941062 0.2229061 1.046209

C 2.3437226 1.1061059 0.3267699
C 2.3196216 2.4490704 0.6423885
C 3.1512221 2.9558355 1.6550003
H 4.6630795 2.498914 3.1396164
H 1.6761468 3.1491822 0.1319707
C 1.5353493 0.5542062 -0.8604271
(0) 2.3902376 0.4204301 -1.9951189
H 2.6229005 1.3064429 -2.3025866
C 1.055622 -0.8828101 -0.5471132
C 0.2856404 1.3989912 -1.1691946
C 0.3296254 2.5961554 -1.914861

C -0.9655726 0.9871833 -0.7268838
C -0.8040234 3.3621691 -2.1460394
C -2.1307046 1.7448172 -0.9170898
C -2.0407116 2.9648341 -1.6330476
H -0.7537088 4.2870904 -2.7125811
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-4.610374
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-1.2886625
-3.3799462

-0.7611315
-1.2173428
-1.9704314
-1.84792

-2.5968079
-2.6110755
-1.9412012
-1.4593184
-0.8800613
-2.9356105
-1.3099091
-2.9178056
-3.5208101
-3.9011578
-3.7148983
-4.5862798
-4.3905963
1.3159293

2.0007399
0.0878841

-0.6454176

-0.41148

-3.4891325
-3.4405324
-2.9260355
-4.5308584
-0.2502128
0.6000871

-1.4297423
-1.7766214
-1.7821631
-1.5831324

0.5249594
0.8429184
1.4604961
-0.0943038
0.5219389
-1.2729266
-1.7372754
-1.7124822
-2.6240129
-2.3250409
-1.2625758
-1.9940359
-1.1003995
-0.8254801
-0.0898173
-0.3816925
-1.6990009
-0.3285306
-0.4577004
0.5141902
0.7035157
-0.1478499
-3.1725311
-2.9843043
-4.0818762
-3.3371776
1.2237467
1.8634064
2.0241805
1.7118698
2.1927519
2.7449359
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H -3.5019762 -2.5353569 3.2665673
C -5.8806928 -0.5336873 0.2616606
H -6.7396699 -0.8762936 0.8419209
H -6.1556617 0.3592948 -0.2946745
H -5.6064081 -1.3252801 -0.4403051
C -3.1269511 -0.4792662 3.7690874
H -3.9982651 -0.3677633 4.4184009
H -2.2704664 -0.7391174 4.3970713
H -2.9169456 0.488756 3.3086965
O -2.3750458 -3.0510528 1.0809542
H -3.2608274 -3.0999998 0.6973092
O -3.0948006 3.7566444 -1.847532
H -3.8732733 3.3366622 -1.4145679
O 4.8723906 0.004818 2.7795394
H 4.7708111 -0.9261302 2.4642901
O 3.0653161 4.2891092 1.8942216
H 3.6659837 4.53527 2.6078502
O 1.5490585 2.9909189 -2.3955451
H 1.4683627 3.8143256 -2.8912441

Table S9. Cartesian coordinates of the optimized structure for uroleuconaphin Boy, (4b)

Atom X Y Z
4.252631 1.4196759 2.4036661
C 4.0567861 0.0994939 1.995017
C 3.2045681 -0.1964388 0.8931617
C 2.5400054 0.8687205 0.2248438
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-2.4877565 -2.8667765 0.5532081
-2.3645447 -3.6867872 1.0469756
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