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A Single crystal X-ray structure analyses of compounds 16¢f
1 General details of X-ray structure analysis

The crystal structures were determined by single crystal structure analysis. Suitable single crystals were
selected using a Leica M205C light microscope and separated with oil. Figure S1 shows a single crystal
of 16¢f. The X-ray crystal structure analysis was performed on a Stadivari diffractometer (Stoe) with
monochromated Mo-Ka radiation (A =0.71073 A). The data correction was performed using the
program X-Area.! The structure was solved by direct methods and refined against F2 on all data by full-
matrix least-squares using the SHELX suite of programs.2® All non-hydrogen atoms were refined
anisotropically; the hydrogen atoms were placed on calculated positions. Table S1 was created using
FinalCif.* The crystal structure was visualized with Diamond.® The data (16cf: CCCD 2156920) can be

obtained free of charge from The Cambridge Crystallographic Data Centre, http://www.ccdc.cam.ac.uk.

- -

Figure S1: Microscope image of a single crystal of 16cf.
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Table S1. Crystal data and details of structure refinement for 16cf.

Crystallographic Data:

Compound
CCDC number
Empirical formula
Formula weight
Temperature [K]
Crystal system
Space group
a[A]

b [A]

c[A]

o[%]

BI°]

v [°]

Volume [A%]

Z

peatc [gem™]

p [mm]

F(000)

Crystal size [mm?]
Crystal color
Crystal shape
Radiation

20 range [°]

Index ranges

Reflections
collected
Independent
reflections

Completeness to
0 =25°

Data / Restraints /
Parameters
Goodness-of-fit on
FZ

Final R indexes
[1>26(1)]

Final R indexes
[all data]

Largest peak/hole
[eA]

16cf
2156920
CagH2806
460.50
210
triclinic
P1(2)
10.0329(5)
12.4721(6)
20.1848(9)
107.193(4)
99.409(4)
91.739(4)
2372.1(2)
4
1.289
0.090
976
0.400x0.245%0.095
colorless
needle
MoK, (A=0.71073 A)
4.30 t0 59.98
(0.71 A)
—-14<h<12
-17<k<17
—28<1<28
59370

13808
Rint = 0.0392
Rsigma = 0.0374
99.8 %

13808/92/778
1.067

Ry =0.0556
WR> = 0.1528
R1=0.1043
WR; = 0.1735
0.43/-0.35
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3 Visualization of the crystal structure and molecular structure for compound 16cf

Figure S2: Molecular structure with atom labeling of the symmetry-independent molecule A in 16cf.
Displacement ellipsoids are shown at the 50% probability level.

/G

Figure S3: Disorder in the asymmetric molecule A in 16cf with the main part shown in orange and the minor part shown in green color
(hydrogens are omitted).
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Figure S4: Molecular structure with atom labeling of the symmetry-independent molecule B in 16cf. Displacement ellipsoids are shown at
the 50% probability level.

C19D

C19C

Figure S5: Disorder in the asymmetric molecule B in 16¢f with the main part shown in orange and the minor part shown in green color
(hydrogens are omitted).
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Figure S6: C-H---O hydrogen bonding (red dashed lines) in 16cf.

Figure S7: Stacking interactions (purple dotted lines) between the molecules in 16cf.
(X1, X2 and X3 mark the centers of the aromatics in molecule A, X4, X5 and X6 mark the centers in molecule B, hydrogens are omitted).
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Figure S8: Cell view of 16cf with the asymmetric molecule A colored in orange and the asymmetric molecule B colored in green looking
along the crystallographic b axis (hydrogens are omitted).

b

Figure S9: Cell view of 16cf with the asymmetric molecule A colored in orange and the asymmetric molecule B colored in green looking
along the crystallographic c axis (hydrogens are omitted).
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Figure S10: Cell view of 16cf with the asymmetric molecule A colored in orange and the asymmetric molecule B colored in green looking
along the crystallographic a axis (hydrogens are omitted).

B Syntheses of compounds 11d and 15b
1 Synthesis of 5-(prop-2-en-1-yl)-1,2,3,4-tetrahydronaphthalene (11d)

PtO, (cat.) LiAIH,; THF
OO H, (2 ba) 65 -C
R — B —

HO HO
o) SI-1 o) SI-2 (69%) OH SI-3 (90%)
KOt-Bu
Dess-Martin-
periodinane [Phs PCE,H oIBr
__(o™mP), _ soc
CH CI
70 °C
SlI-4 (quant.) 11d (88%)

Scheme S1 Synthesis of test substrate 11d

5,6,7,8-Tetrahydronaphthalen-1-ylacetic acid (SI-2).° The title compound was synthesized
according to a modified literature procedure:® to a solution of SI-1 (1.86 g, 10.0 mmol) in ethyl
acetate (15 mL) was added PtO, (180 mg, 0.8 mmol, 8 mol-%) and the solution was purged

with hydrogen. The mixture was then stirred under an atmosphere of hydrogen (2 bar) for 3
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days. The mixture was filtered through a short pad of celite, washed with ethyl acetate (10 mL),
and the combined ethyl acetate solution was evaporated. The residue was recrystallized from
hexane to give SI-2 as colourless crystals; yield: 1.31 g (6.9 mmol, 69%); mp 128 — 130 °C; IR
(ATR) v 2941 (w), 1705 (s), 1406 (m), 1257 (m), 1210 (s), 780 (m) cm™; 'H NMR (400 MHz,
CDCls) ¢ 7.12-7.02 (m, 3H), 3.65 (s, 2H), 2.81 (t, J = 6.0 Hz, 2H), 2.70 (t, J = 6.0 Hz, 2H),
1.89-1.74 (m, 4H); ¥C{*H} NMR (100 MHz, CDCls) ¢ 178.4, 138.0, 136.0, 132.1, 129.0,
128.0, 125.6, 38.7, 30.2, 26.5, 23.4, 22.8; HRMS (EI) m/z [M+H]" calcd for C12H150, 191.1067,
found 191.1072.

2-(5,6,7,8-Tetrahydronaphthalen-1-yl)ethanol (SI-3). Conditions adapted from a literature
procedure:” under an atmosphere of dry nitrogen, LiAlH4 (0.19 g, 5.3 mmol) was suspended in
dry THF (40 mL) and cooled to 0 °C. A solution of SI-2 (1.00 g, 5.3 mmol) in dry THF (40
mL) was added dropwise, the mixture was warmed to ambient temperature and then heated at
65 °C for 24 h. It was then cooled to ambient temperature, poured onto ice-water mixture (35
mL), and the resulting precipitate was dissolved with ag. H2SO4 (1 M). MTBE (25 mL) was
added to the mixture, the organic layer was separated, and the aqueous layer was extracted with
MTBE (3 times 10 mL). The combined organic extracts were dried with MgSOQg, filtered and
evaporated. The product was sufficiently pure to be used in the next step without further
purification; colourless oil; yield: 0.84 g (4.8 mmol, 90%); IR (ATR) v 3327 (s, br.), 2927 (s),
2837 (m), 1587 (m), 1458 (m), 1436 (m), 1036 (s), 771 (s), 719 (s) cm™®; *H NMR (400 MHz,
CDCl3) 6 7.11 (t, J = 7.5 Hz, 1H), 7.04 (d, J = 7.5 Hz, 1H), 7.01 (d, J = 7.5 Hz), 3.85 (t, J = 7.0
Hz, 2H), 2.89 (t, J = 7.0 Hz, 2H), 2.83 (t, J = 6.2 Hz, 2H), 2.78 (t, J = 6.2 Hz, 2H), 2.37 (s(br.),
1H), 1.92-1.77 (m, 4H); ¥*C{*H} NMR (100 MHz, CDCls) ¢ 137.7, 136.4, 135.6, 127.9, 127.0,
125.4, 62.6, 35.9, 30.2, 26.3, 23.5, 22.9; HRMS (EI) m/z [M*] calcd for C12H160 176.1196,
found 176.1193.

5,6,7,8-Tetrahydronaphthalen-1-ylacetaldehyde (SI-4). Conditions adapted from a literature
procedure:® to a solution of SI-3 (400 mg, 2.3 mmol) in CH2Cl, (19 mL) was added Dess-
Martin-periodinane (DMP, 1060 mg, 2.5 mmol) in portions at ambient temperature. After
stirring for two hours, another portion of DMP (530 mg, 1.3 mmol) was added and stirring was
continued for 12 h. The mixture was diluted with diethylether (20 mL), and ag. NaOH (1 M, 20
mL) was added. The organic layer was separated, washed with ag. NaOH (1 M, 10 mL)
followed by water (20 mL), and then dried with MgSQOas. It was filtered and evaporated to
furnish crude SI-4 (400 mg, 2.3 mmol, quant.). All attempts to purify aldehyde SI-4 resulted in
decomposition; therefore, SI-4 was used in the following reaction without further purification;
'H NMR (400 MHz, CDCl3) 6 9.72 (t, J = 2.3 Hz, 1H), 7.15 (t, J= 7.5 Hz, 1H), 7.09 (d, J = 7.5
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Hz, 1H), 7.04 (d, J = 7.5 Hz, 1H), 3.69 (d, J = 2.3 Hz, 2H), 2.84 (t, J = 6.2 Hz, 2H), 2.64 (t, J =
6.2 Hz, 2H), 1.94-1.72 (m, 4H); BC{*H} NMR (100 MHz, CDCl5): & = 199.7, 138.2, 136.1,
130.7, 129.0, 128.1, 125.8, 48.4, 30.1, 26.8, 23.3, 22.7.
5-(Prop-2-en-1-yl)-1,2,3,4-tetrahydronaphthalene (11d). Conditions adapted from a
literature procedure:® a solution of methyltriphenylphosphonium bromide (986 mg, 2.8 mmol)
in THF (7 mL) was cooled to 0 °C. A solution of BuL.i in hexane (2.5 M, 1.01 mL, 2.5 mmol)
was slowly added, and the mixture was warmed to ambient temperature and stirred for 0.5 h.
The mixture was cooled to 0 °C, a solution of SI-4 (400 mg, 2.3 mmol) in THF (2.5 mL) was
slowly added, and it was warmed to ambient temperature and stirred at ambient temperature for
2 h. The reaction was quenched by addition of methanol (10 mL), and all volatiles were
removed in vacuo. The residue was extracted with pentane (three times, 10 mL each), filtered,
and evaporated. The residue was purified by column chromatography on silica, using hexanes
as eluent; colourless liquid; yield: 350 mg (2.0 mmol, 88%); IR (ATR): 2926 (s), 1637 (m),
1586 (W), 1458 (s), 1436 (s), 993 (s), 909 (s), 772 (s), 728 (s) cm™; *H NMR (400 MHz, CDCls)
07.10 (t, J=7.5 Hz, 1H), 7.05-6.98 (m, 2H), 5.99 (ddt, J = 16.9, 10.1 6.5 Hz, 1H), 5.10 (dq, J
=10.1, 1.6 Hz, 1H), 5.05 (dq, J = 16.9, 1.7 Hz, 1H), 3.77 (dm, J = 6.5 Hz, 2H), 2.83 (t, J = 6.3
Hz, 1H), 2.73 (t, J = 6.3 Hz, 1H), 1.91-1.76 (m, 4H); *C{*H} NMR (100 MHz, CDCls)  138.3,
137.5, 136.9, 135.4, 127.6, 126.6, 125.4, 115.7, 37.4, 30.3, 26.2, 23.5, 23.0. No matching
HRMS data could be obtained using either EI or ESI.
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Figure S11: *H NMR (400 MHz, CDCls) of SI-2
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Figure S12: *C{*H} NMR (100 MHz, CDCls) of SI-2
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Figure S13: *H NMR (400 MHz, CDCls) of SI-3
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Figure S14: *C{*H} NMR (100 MHz, CDCls) of SI-3
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Figure S15: 'H NMR (400 MHz, C

718roh

DClIs) of SlI-4 (crude reaction mixture, due to decomposition upon purification attempts)
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Figure S16: C{*H} NMR (100 MHz, CDClIs) of SI-4 (crude reaction mixture, due to decomposition upon purification attempts)
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Figure S17: *H NMR (400 MHz, CDCls) of 11d
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Figure S18: *C{*H} NMR (100 MHz, CDCls) of 11d
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2 Synthesis of 7-methoxy-2-[4-(methoxymethoxy)phenyl]-8-(prop-2-en-1-yl)-2,3-
dihydro-4H-chromen-4-one (15b)

(0] 0 O

| methanol, KOH
N 20 °C, 48 h O |
N —_—
0 0 j) ~o 0 O
\) \O N o
SI-5 SI-6 SI-7 (65%) \o)
1) toluene, microwave irradiation
@250 °C,1.5h

2) methanol, NaOAc (10 equiv.); ~
microwave irradiation @100 °C, 2 h

Y

~N

Scheme S2 Synthesis of allylflavanone 15b

15b (45%)

(2E)-3-[4-(Methoxymethoxy)phenyl]-1-[4-methoxy-2-(prop-2-en-1-yloxy)phenyl]prop-2-
en-1-one (SI-7). A solution of KOH in methanol (60 wt %, 40 mL) was added dropwise to a
well stirred solution of acetophenone SI-5 (2.06 g, 10.0 mmol) and 4-OMOM-substituted
benzaldehyde SI1-6 (1.66 g, 10.0 mmol) in methanol (20 mL) at 20 °C. The reaction mixture
was stirred at 20 °C for 48 h. It was then poured into ice water (100 mL) and neutralized with
aqueous HCI (4 M). The aqueous solution was extracted with EtOAc (three times 60 mL). The
combined organic extracts were washed with brine, dried with anhydrous MgSQa, and filtered.
The solvent was evaporated under reduced pressure, and the residue was purified by column
chromatography on silica using hexane — EtOAc mixture (5:1 (v/v)) as eluent to afford S1-7 as
a pale yellow solid; yield: 2.30 g (6.5 mmol, 65%); mp 81— 83 °C; IR (ATR) v2903 (w), 1649
(m), 1584 (s), 1244 (m), 1149 (s) cm™; 'H NMR (400 MHz, CDCls) 6 7.77 (d, J = 8.6 Hz, 1H),
7.66 (d, J = 15.7 Hz, 1H), 7.53 (d, J = 8.6 Hz, 2H), 7.50 (d, J = 15.7 Hz, 1H), 7.04 (d, J = 8.6
Hz, 2H), 6.57 (dd, J = 8.6, 2.3 Hz, 1H), 6.48 (d, J = 2.3 Hz, 1H), 6.06 (ddt, J = 17.2, 10.6, 5.1
Hz, 1H), 5.45 (dm, J = 17.2 Hz, 1H), 5.28 (dm, J = 10.6 Hz, 1H), 5.21 (s, 2H), 4.62 (dt, J = 5.1,
1.6 Hz, 2H), 3.86 (s, 3H), 3.49 (s, 3H); *C{*H} NMR (100 MHz, CDCls3) 6 190.7, 164.1, 159.4,
158.9, 141.7, 133.1, 132.6, 130.0, 129.4, 125.7, 122.8, 118.1, 116.5, 105.7, 99.9, 94.4, 69.5,
56.3, 55.7; HRMS (EI) m/z [M*] calcd for Ca1H220s 354.1467, found 354.1472.
7-Methoxy-2-[4-(methoxymethoxy)phenyl]-8-(prop-2-en-1-yl)-2,3-dihydro-4H-chromen-

4-one (15b). A solution of the SI-7 (710 mg, 2.0 mmol) in toluene (10 mL) was placed in a
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vessel suited for microwave irradiation. The vessel was sealed and irradiated in a microwave
reactor at 250 °C for 1.5 h. The solvent was evaporated, and the residue was redissolved in
methanol (20 mL) in a vessel suited for microwave irradiation. NaOAc (1.68 g, 20.00 mmol)
was added to the solution, the vessel was sealed again, and the mixture was further irradiated
in a microwave reactor at 100 °C for 2 h. The solvent was then evaporated, and water (50 mL)
was added to the residue. The mixture was extracted with EtOAc (three times 30 mL). The
combined organic extracts were washed with brine, dried with anhydrous MgSQas, and filtered.
The solvent was evaporated under reduced pressure and the residue was purified by column
chromatography on silica using hexanes — MTBE mixture (4:1 (v/v)) to afford the 15b as a pale
yellow solid; yield: 320 mg (0.90 mmol, 45%); mp 87 — 89 °C; IR (ATR) v 2901 (w), 2884
(w), 1667 (s), 1601 (s), 1234 (m), 1022 (s) cm™*; *H NMR (400 MHz, CDCl3) 6 7.85 (d, J = 8.8
Hz, 1H), 7.39 (d, J = 8.7 Hz, 2H), 7.08 (d, J = 8.7 Hz, 2H), 6.63 (d, J = 8.8 Hz, 1H), 5.91 (ddt,
J=17.1,10.0, 6.3 Hz, 1H), 5.39 (dd, J = 12.8, 3.0 Hz, 1H), 5.18 (s, 2H), 4.98 (dm, J = 17.1 Hz,
1H), 4.94 (dm, J = 10.0 Hz, 1H), 3.87 (s, 3H), 3.47 (s, 3H), 3.41 (d, J = 6.3, Hz, 2H), 2.97 (dd,
J =16.8, 12.8 Hz, 1H), 2.82 (dd, J = 16.8, 3.0 Hz, 1H); ¥C{*H} NMR (100 MHz, CDCls) ¢
191.5, 163.3, 160.3, 157.3, 135.8, 132.6, 127.3, 126.7, 116.3, 115.9, 115.3, 114.7, 104.9, 94.3,
79.0, 56.0, 55.9, 44.2, 27.1; HRMS (EI) m/z [M*] calcd for C21H220s 354.1467, found
354.1481.
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Figure S19: *H NMR (400 MHz, CDCls) of SI-7

= = = = =
= = = = = = = = = = = = = =1
[ = [ = [ = = [ = = = [ = =1
(=] = (=] = (=] = = (=] = = = (=] = =1
= = = = = = = = = = = = = =1
[ = =) = = = = = = = = = = =1
(3] 2] ~ = (=] = = =] = = = (=] = —
1 1 1 | 1 1 1 1 1 | L 1 1
—
~
b E—— Iw = E
—— 9 E- L HTE
9
125 9
. 9z 5 o .
i ] o e
TS £ p
6Z 5 £ b
675
B —— s — oz
- &5 ] Bt
o B 5 _— Gy
£ 5 i
b5
5
— 5 )
— s = et
Bk 5 \C
_ 3 = 10T
—— Fent
0L
mth
_ o E[D0D 9 £ ]
Q s
5 &
L s
—_— P Fie
—_ e R0l
— a5 4 EpTT
mh.h%
PHM,_ 8 &
Qo Q

AF 445
C

HMEC400_2021-0526_afo.10 fid

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

5.0

5.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.0

1.5

f1 (ppm)

S21



Figure S20: *C{*H} NMR (100 MHz, CDCls) of SI-7
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Figure S21: 'H NMR (400 MHz, CDCls) of 15b
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Figure S22: *C{*H} NMR (100 MHz, CDCls) of 15b
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C

Copies of NMR-spectra

compound page | compound page | compound | page
12aa S26 12ar S75 13aq S135
12ab S28 12at S77 l4ar S141
12ac S30 12au S83 13at S148
12ad S32 13aa S85 14au S155
12ae S34 13ab S91 16af S162
12af S36 13ac S93 16bf S167
12ag S43 13ad S95 16¢f S171
12ah S45 13ae S97 17af S175
12ai S51 1l4ae S103 17bf S180
12ak S57 13af S109 17cf S184
12al S59 13ai S116 18af S188
12am S61 13ak S118 18bf S190
12an S63 13al S120 18cf S192
12a0 S65 14am S126 20 S194
12ap S67 13an S131 21 S199
12aq S73 13ap S133 23 S204
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Figure S23: 'H NMR (400 MHz, CDCls) of 12aa
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Figure S24: BC{*H} NMR (100 MHz, CDCls) of 12aa
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Figure S25: *H NMR (400 MHz, CDCls) of 12ab

I

pE— —_— Fa8ve |

—_— Foe

TEG§— —— Feen
4
9z'9
9z'9
{29
{29
629
(o]
vvwwk rJr|r||||r||
59

8’9 n
mv.muw

169

169 _

769 o
£6'D —
(3] —_—
56'9 -
56'9

L0 [

i )
604
P
P
5247
98 £
4T

-0309_rakel Rifd

NEO400_2023

11b

S28

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

5.5



EE 9L —

25 95—

Sk b —

29011
ELETTS
BLETTY

82511
om.mzw
GE'ATT
949g1
om.wm.ﬁw
189l
mm.hmﬁ%ﬂ
vm.hﬁn\‘

FRBET
om.mmﬁu\v
PEEET

SEERT—

TTEST—

(100 MHz, CDCls) of 12ab

B £5T
[0 PITIAN

S ieta—

= TEET~"

Figure S26: BC{*H}

MEC400_2023-0309_mak.11.fid

11b

40 20

60

70

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

T
190

T
200

S29



Figure S27: *H NMR (400 MHz, CDCls) of 12ac
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Figure S28: *C{*H} NMR (100 MH
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Figure S29: '*H NMR (400 MHz, CDCls) of 12ad
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Figure S30: *C{*H} NMR (100 MHz, CDClIs) of 12ad
NEO400_2023-0117_mak.31.fid A= m oo oon mowooo - - i
11d22 IO P 2RSRRE S509S i = 2

248 1 = Meosdy Anozs z 8 A

o | oSS NS

|
|
|
P M N Y ) 4 M0 AN AN L5 A Sl T A
T T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 a

f1 (ppm)

S33



Figure S31: *H NMR (400 MHz, CDCls) of 12ae
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Figure S32: B¥C{*H} NMR (100 MHz, CDClIs) of 12ae
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Figure S33: NMR-Signal assignment and selected HMBC-couplings for compound 12af
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Figure S34: '*H NMR (400 MHz, CDCls) of 12af
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Figure S35: B¥*C{*H} NMR (100 MHz, CDClIs) of 12af

GE9E—

TE'SS~
995"

E DA 9T £L—

9EPE—

55°07T
95°ETT
85ETT
TLETT
' ETT
BZATT n\
mm.VmT{r

LE AN
&L

PEDET
m._u.amﬁ“w

£2EpT—

EDEST—

BB EGT
£8'851~"
0g' 19"

10

20

40

70

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

T
200

S38



Figure S36: COSY (400 MHz, CDCls) of 12af
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Figure S37: HSQC (400/100 MHz, CDCls) of 12af
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Figure S38: HMBC (400/100 MHz, CDCls) of 12af
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Figure S39: NOESY (400 MHz, CDCls) of 12af
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Figure S40: *H NMR (400 MHz, CDCls) of 12ag
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Figure S41: BC{*H} NMR (100 MHz, CDCls) of 12ag
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Figure S42: *H NMR (400 MHz, CDCls) of 12ah
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Figure S43: B¥*C{*H} NMR (100 MHz, CDClIs) of 12ah
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Figure S44: COSY (400 MHz, CDClIs) of 12ah
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Figure S45: HSQC (400/100 MHz, CDCls) of 12ah
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Figure S46: HMBC (400/100 MHz, CDCls) of 12ah
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Figure S47: NOESY (400 MHz, CDCls) of 12ah
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Figure S48: '*H NMR (400 MHz, CDCls) of 12ai
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Figure S49: B¥C{*H} NMR (100 MHz, CDClI5) of 12ai
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Figure S50: COSY (400 MHz, CDCls) of 12ai
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Figure S51: HSQC (400/100 MHz, CDClIs) of 12ai
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Figure S52: HMBC (400/100 MHz, CDClIs) of 12ai
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Figure S53: NOESY (400 MHz, CDCls) of 12ai
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Figure S54: *H NMR (400 MHz, CDCls) of 12ak
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Figure S55: ¥*C{*H} NMR (100 MHz, CDCls) of 12ak
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Figure S56: *H NMR (400 MHz, CDCl5) of 12al
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Figure S57: BC{*H} NMR (100 MHz, CDCls) of 12al
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Figure S58: *H NMR (400 MHz, CDCl3) of 12am
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Figure S59: B*C{*H} NMR (100 MHz, CDCls3) of 12am
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Figure S60: *H NMR (400 MHz, CDCl5) of 12an
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Figure S61: *C{*H} NMR (100 MHz, CDCls) of 12an
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Figure S62: *H NMR (400 MHz, CDCl5) of 12a0
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Figure S63: *C{*H} NMR (100 MHz, CDCls) of 12a0
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Figure S64: ‘*H NMR (400 MHz, CDCls) of 12ap
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Figure S65: B*C{*H} NMR (100 MHz, CDClIs) of 12ap
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Figure S66: COSY (400 MHz, CDCls) of 12ap
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Figure S67: HSQC (400/100 MHz, CDCls) of 12ap
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Figure S68:

il W IM

HMBC (400/100 MHz, CDCls) of 12ap
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Figure S69: NOESY (400 MHz, CDCls) of 12ap

R |

NEO400_2022-1215_mak.25.ser ) ‘
664s g {L(_ <
U e @ ——|;;
DI Y = @ ==
(r
‘ ¥ 4.0
2 r4.5
0
CHy
~5.0
4 0 ' b
— = . .
* £
~5.5 =Y
~6.0
"
1 6.5
]
L]
® 7.0
~7.5

® A a L T L T T L T ¥ T T L] T v T T L] T ¥ T A T K T T v T L T T ¥ T
80 78 76 74 72 70 68 66 64 6.2 6.0 58 56 54 52 50 48 46 44 42 40 38 3.6 34 3.2
f2 (ppm)

S72



d

11q urnkrist.

Figure S70: *H NMR (400 MHz, CDCls) of 12aq

NMEC400_2023-0404_mak.2|

GIE—

GbE—

94E
LLE
8L
8L

T

L]
o1
T

sz

s

Fsat

et

Foer
Feen

060
Frao

562
Fo56'0

Foe 0

S73

1.0 0.5 0.0

1.5

3.0 2.5 2.0

3.5




Figure S71: B¥*C{*H} NMR (100 MHz, CDClIs) of 12aq
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Figure S72: *H NMR (400 MHz, CDCls) of 12ar
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Figure S73: ¥*C{*H} NMR (100 MHz, CDClIs) of 12ar
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Figure S74: *H NMR (400 MHz, CDCls) of 12at
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Figure S75: B¥*C{*H} NMR (100 MHz, CDClIs) of 12at
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Figure S76: COSY (400 MHz, CDCls) of 12at
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Figure S77: HSQC (400/100 MHz, CDCls) of 12at
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Figure S78
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: HMBC (400/100 MHz, CDCls) of 12at

M | 0!
W *"
CRI I U 1
] ” ] [ ]
[] ﬂ ' '." L
o i
4 o y
w» % ﬂ.'. ol Tk L) N
L]
e
w L H " Y
I Tl b '
i »
T T T T T T T T T T T T T J T T T T T T T T
76 74 72 70 &8 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 3.4
f2 (ppm)

-100

-110

-120

~130

~140

-150

—160

f1 (ppm}

S81



Figure S79: NOESY (400 MHz, CDCls) of 12at
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Figure S80: *H NMR (400 MHz, CDCls) of 12au
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Figure S81: *C{*H} NMR (100 MHz, CDClIs) of 12au
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Figure S82: *H NMR (400 MHz, CDCls) of 13aa

MEC400_2023-1117_mak.50.fid o
6965 g
MES -SSR LN0ERTES2Z2aR =] @
TSRS 4 peemm—————
[ | |
o
[J‘ |I|||' [ (
| 1. r
iy I !
I
N Ja I
R s B T i ™
3zg =2Ez=2 3 2 B g
232 8E%E% 8 z E :
T T T T T T T T T T T T T T T T T T T L T
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 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

S85



Figure S83: *C{*H} NMR (100 MHz, CDClI5) of 13aa
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Figure S84: COSY (400 MHz, CDCls) of 13aa
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Figure S85: HSQC (400/100 MHz, CDCls) of 13aa
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Figure S86: HMBC (400/100 MHz, CDCls) of 13aa
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Figure S87: NOESY (400 MHz, CDCls) of 13aa
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Figure S88: *H NMR (400 MHz, CDCls) of 13ab
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Figure S89: B*C{*H} NMR (100 MHz, CDClI5) of 13ab
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Figure S90: ‘*H NMR (400 MHz, CDCls) of 13ac
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Figure S91: ¥*C{*H} NMR (100 MHz, CDClIs) of 13ac
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Figure S92: '*H NMR (400 MHz, CDCls) of 13ad
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Figure S93: B¥*C{*H} NMR (100 MHz, CDClIs) of 13ad
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Figure S94: ‘*H NMR (400 MHz, CDCls) of 13ae
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Figure S95: B¥C{*H} NMR (100 MHz, CDClIs) of 13ae

WEO400_2024-0906_mak.11.fid
7072

—190.5
- 1506
—154.2

PRTIE!

143.8

_ = =

w010
a95.0

56.9

T T T T T
200 180 180 170 160

T
150

140

T
130

T
120

T
110

T
100
f1 (ppm)

a0

80

70

60

30

40

30

20

10

S98



Figure S96: COSY (400 MHz, CDCls) of 13ae
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Figure S97: HSQC (400/100 MHz, CDCls) of 13ae
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Figure S98: HMBC (400/100 MHz, CDCls) of 13ae

~30

—70

~80

-90

—100

-110

-120

-130

-140

-150

-160

-170

-180

~190

MEC400_2024-0906_mak.14.5er
707sf2
— 0
— Wi
_—— | ' i (] ¥
— ' bo 0w
— 1}
RN u
— [}
— I ® W
— ] L] ] ] ] L]
— b ]
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
84 82 B8O 78 76 74 72 70 68 66 64 62 6.0 58 56 54 52 50 48 46 44 42 40 38 36 34
f2 (ppm)

f1 (ppm)

S101



Figure S99: NOESY (400 MHz, CDCls) of 13ae
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Figure S100: *H NMR (400 MHz, CDClIs) of 14ae
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Figure S101: 3C{*H} NMR (100 MHz, CDCls) of 14ae
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Figure S102: COSY (400 MHz, CDCl3) of 14ae
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Figure S103:

|
3

HSQC (400/100 MHz, CDCls) of 14ae
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Figure S104: HMBC (400/100 MHz, CDCIls) of 14ae
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Figure S105: NOESY (400 MHz, CDCIs) of 14ae
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Figure S106: NMR-Signal assignment and selected HMBC-couplings for compound 13af
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Figure S107: *H NMR (400 MHz, CDClIs) of 13af
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Figure S108: B¥C{*H} NMR (100 MHz, CDCls) of 13af
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Figure S109: COSY (400 MHz, CDCls) of 13af
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Figure S110: HSQC (400/100 MHz, CDCls) of 13af
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Figure S111: HMBC (400/100 MHz, CDCls) of 13af
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Figure S112: NOESY (400 MHz, CDCls) of 13af
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Figure S113: *H NMR (400 MHz, CDCls) of 13ai
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Figure S114: BC{*H} NMR (100 MHz, CDCl;) of 13ai
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Figure S115: *H NMR (400 MHz, CDCls) of 13ak
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Figure S116: B3C{*H} NMR (100 MHz, CDCls) of 13ak

NEC400_2024-0426_mak.10.fid

E6'95—

/200 #8944
202 91 LL S

S119

40 30 20 10

50

60

70

A
%24
€000 8 £¢

90'56—

9 111
m::.ufr
B0 ETT—
i

08 gzt Y
LB SET
Th 52T Hfr

par
BT
A

0T BT
+5 0ET W
L EET

ST ThT —
9L Bkl —

TEB&T—

C4BAT
2o o9t L/\-

OE" 06T —

706s

80

a0

100
f1 (ppm)

110

120

130

140

180 170 160 150

190

200



Figure S117: *H NMR (400 MHz, CDCls) of 13al
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Figure S118: BC{*H} NMR (100 MHz, CDCl;) of 13al
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Figure S119: *H NMR (400 MHz, CDCl;) of 13am
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Figure S120: C{*H} NMR (100 MHz, CDCls) of 13am
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Figure S121: COSY (400 MHz, CDCls) of 13am
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Figure S122: HSQC (400/100 MHz, CDClz) of 13am
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Figure S123: HMBC (400/100 MHz, CDCls) of 13am
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Figure S124: NOESY (400 MHz, CDCls) of 13am
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Figure S125: NMR-Signal assignment and selected HMBC-couplings for compound 14an
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Figure S126: *H NMR (400 MHz, CDCl;) of 14an

NEC400_2024-0116_mak.40.fid

E120D 9274

709s

0g'g
ZE'9
EG'D
96°9
9z 4

18
EE'¢
SE'd
54
54
54
55'¢
554
954 4
95" ¢
55

59'¢
89'¢ 1
694
694
69'¢
1£¢]
14 ¢4
1¢'¢
8
a4
vae]
8¢
s
ag'g

M — -, )
\ |
JJ

BLET— _

Fant

oot
=11
T InT
Foave
et

oot

Mlv_u._.._

0.0

T
0.5

T T
1.0

1.5

T T
3.0 25 2.0

T
3.5

T T T T
55 50 45 4.0

6.0

T
6.5

7.0
f1 (ppm)

T T T T T T
9.0 85 8.0 75

T T T T
4.5 14.0 135 13.0 12,5 120 11.5 11.0 10.5 10.0 9.5

S129



Figure S127: 3C{*H} NMR (100 MHz, CDCl;) of 14an
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Figure S128: HSQC (400/100 MHz, CDCls) of 14an
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Figure S129: HMBC (400/100 MHz, CDCls) of 14an
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Figure S130: *H NMR (400 MHz, CDCls) of 13ap
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Figure S131: C{*H} NMR (100 MHz, CDClIs) of 13ap

13ap/13ap-C

498

B5'55 —
£8'95—

EDOD 91 &L —

on'se—

0TI
e /y
G0 ETT

9 gl

86 €1l %.
56 61T~
P TEL =
B9 LET~_
18 BEL ~_
Zrner "
o zer "
89 BET —

LLERT—

PR 1 S

95 BST ./r

o9t -
E.n_wﬁgw-

86 06T

20

40

60

70

a0

T
120

T
140

T
170

200

f1 (ppm)

S134



ap'g— " -
e
L85 — _

EE'D
mm.mW
1 —
e

€000 92'¢
az'¢
by
by
e
e _
e
i— _
e
99" ¢~ — |
B9 e~

1 —_ .
NEV.

818~ ~
e —

8787
Nm.m\

Figure S132: *H NMR (400 MHz, CDCls) of 13aq
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Figure S133: *C{*H} NMR (100 MHz, CDCls) of 13aq
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Figure S134: COSY (400 MHz, CDCls) of 13aq
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Figure S135: HSQC (400/100 MHz, CDCls) of 13aq
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Figure S136:
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Figure S137:

NOESY (400 MHz, CDCls) of 13aq
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Figure S138: NMR-Signal assignment and selected HMBC-couplings for compound 14ar
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Figure S139: *H NMR (400 MHz, CDCls) of 14ar
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Figure S140: *C{*H} NMR (100 MHz, CDClIs) of 14ar
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Figure S141: COSY (400 MHz, CDCls) of 14ar
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Figure S142:
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HSQC (400/100 MHz, CDCls) of 14ar
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Figure S143: HMBC (400/100 MHz, CDCls) of 14ar
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Figure S144: NOESY (400 MHz, CDCls) of 14ar
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Figure S145: NMR-Signal assignment and selected HMBC-couplings for compound 13at
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Figure S146: *H NMR (400 MHz, CDCls) of 13at
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Figure S147: *C{*H} NMR (100 MHz, CDCls) of 13at
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Figure S148: COSY (400 MHz, CDCls) of 13at
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Figure S149: HSQC (400/100 MHz, CDCls) of 13at
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Figure S150: HMBC (400/100 MHz, CDCls) of 13at
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Figure S151: NOESY (400 MHz, CDCls) of 13at
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Figure S152: NMR-Signal assignment and selected HMBC-couplings and NOE-interaction for compound 14au
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Figure S153: *H NMR (400 MHz, CDCls) of 14au
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Figure S154: C{*H} NMR (100 MHz, CDCls) of 14au
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Figure S155: COSY (400 MHz, CDCls) of 14au
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Figure S156: HSQC (400/100 MHz, CDCls) of 14au
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Figure S157: HMBC (400/100 MHz, CDCls) of 14au
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Figure S158: NOESY (400 MHz, CDCls) of 14au
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Figure S159: NMR-Signal assignment and selected HMBC-couplings for compound 16af
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Figure S160: *H NMR (400 MHz, CDClIs) of 16af
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Figure S161: ¥C{*H} NMR (100 MHz, CDCls) of 16af
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Figure S162: HSQC (400/100 MHz, CDCls) of 16af
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Figure S163: HMBC (400/100 MHz, CDCls) of 16af
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Figure S164: *H NMR (400 MHz, CDClIs) of 16bf
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Figure S165: BC{*H} NMR (100 MHz, CDCls) of 16bf
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Figure S166: HSQC (400/100 MHz, CDCls) of 16bf
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Figure S167: HMBC (400/100 MHz, CDCls) of 16bf
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Figure S168: *H NMR (400 MHz, CDClIs) of 16¢f
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Figure S169: 3C{*H} NMR (100 MHz, CDCls) of 16cf
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Figure S170: HSQC (400/100 MHz, CDCls) of 16cf
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Figure S171: HMBC (400/100 MHz, CDCls) of 16cf
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Figure S172: NMR-Signal assignment and selected HMBC-couplings for compound 17af
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Figure S173: *H NMR (400 MHz, CDClIs) of 17af
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Figure S174: BC{*H} NMR (100 MHz, CDCls) of 17af

~280000

~260000

~240000

~220000

—200000

~180000

~160000

~140000

~120000

~100000

~80000

~60000

~40000

~20000

—-20000

NEC400_2021-0921_gk.11.fid mom
GK - 279 - 13C - CDCI3 go4
@ m Aol S = ] O m< oo~ Mo 00O oW ™ -
= o ] M- — oD W 8o oo e\ e L o
Z= =250 mmmoneN gD oS S o BriiE B8R 2
b N Y i N Y NS NI
|
I
|
|
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 an an 70 a0 50 40 30 20 10
f1 (ppm)

S177



Figure S175: HSQC (400/100 MHz, CDCls) of 17af
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Figure S176: HMBC (400/100 MHz, CDCls) of 17af
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Figure S177: *H NMR (400 MHz, CDClIs) of 17bf
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Figure S178: BC{*H} NMR (100 MHz, CDCls) of 17bf
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Figure S179: HSQC (400/100 MHz, CDCls) of 17bf
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Figure S180: HMBC (400/100 MHz, CDCls) of 17bf
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Figure S181: *H NMR (400 MHz, CDClIs) of 17cf
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Figure S182: 3C{*H} NMR (100 MHz, CDCls) of 17cf
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Figure S183: HSQC (400/100 MHz, CDCls) of 17cf
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Figure S184: HMBC (400/100 MHz, CDCls) of 17cf
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Figure S185: *H NMR (400 MHz

, CDCls) of 18af
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Figure S186: C{*H} NMR (100 MHz, CDCls) of 18af
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Figure S187: *H NMR (400 MHz, CDClIs) of 18bf
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Figure S188: BC{*H} NMR (100 MHz, CDCls) of 18bf
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Figure S189: *H NMR (400 MHz, CDClIs) of 18cf
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Figure S190: 3C{*H} NMR (100 MHz, CDCls) of 18cf
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Figure S191: NMR-Signal assignment and selected HMBC-couplings for compound 20
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Figure S192: *H NMR (400 MHz, CDClIs3) of 20
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Figure S193: 3C{*H} NMR (100 MHz, CDCls) of 20
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Figure S194: HSQC (400/100 MHz, CDCls) of 20
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Figure S195: HMBC (400/100 MHz, CDCls) of 20

el

|

T B S Y O S

GK - 316.13.5er
GK - 316 - HMBC- CDO3

"

I_Jm.

..‘

-90

~100

-110

-120

~130

~140

~150

—160

-170

~180

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
86 84 82 B8O 78 76 74 72 7.0 68 6.6 64 6.2 6.0 58 56 54 52 50 48 46 44 42 40 38 36 34

2 (ppm)

f1 (ppm}

S198



Figure S196: NMR-Signal assignment and selected HMBC-couplings for compound 21
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Figure S197: *H NMR (400 MHz, CDCls) of 21
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Figure S198: B3C{*H} NMR (100 MHz, CDCls) of 21
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Figure S199: HSQC (400/100 MHz, CDCls) of 21

S J.U_M I A I.lJL

-a0

-100

-110

—120

-130

=140

~150

GK - 318.22.5er
GK - 318 - HSQC - CDCI3 o m
|
— D
_ , 0
—_—
-
= g. 0
—= 0 D o 4
— 9
|
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 4.5 4.0
f2 (ppm)

f1 (ppm}

S202



Figure S200: HMBC (400/100 MHz, CDCls) of 21
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Figure S201: NMR-Signal assignment and selected HMBC-couplings for compound 23
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Figure S202: *H NMR (400 MHz, CDCl;) of 23
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Figure S203: 3C{*H} NMR (100 MHz, CDCls) of 23

NEO400_2024

E9'EE

Tk'55
:.mmw
£5°95

S206

60 a0 40 30 20 10

70

15 k6=
LT EDT

55011~
86 ETT—
ESSIT—"
SETRIT
vawmﬁ)r
S1'5ET
£90 921 W
PECETF
£ EET
EE'BET
61" BET
54 BET
G2 0ET
25 0ET
4 0ET

BE 51—
ESAST
84 L5T W
£8'857 r
[l

B 94T —

100 a0 an
f1 (ppm)

110

180 170 160 150 140 130 120

190

200



Figure S204: COSY (400 MHz, CDCls) of 23
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Figure S205: HSQC (400/100 MHz, CDCls) of 23
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Figure S206: HMBC (400/100 MHz, CDCls) of 23
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Figure S207: NOESY (400 MHz, CDCls) of 23
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