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1. Schemes for the synthesis df8, trans-20, 28,31and ()27

SchemeSl. Synthesis o2,5,5trimethyl2-vinyltetrahydre2H-pyran (L8)

Cl LiBH, (1.5 equiv.)
MeOH (1.5 equiv.

DCM, reflux, o.n.

COOEt 65% OH
Int-A Int-B

LDA (1.2 equiv.)
COOEt  THF,-78°C,2h; _
\( 1-bromo-2-chloroethane
(2.4 equiv.), -78 °C to r.t.
82%

Mg(1.24 equiv.)
1,2-dibromoethane (cat. quant.) —

THF, reflux, 6 h; . TBAF (2.5 equiv)
then CeCl; (1.0 equiv.), 0 °C, 1 ﬁ
but-3-en-2-one (2.0 equiv.), 1h OTBS 3%

59% Int-D

SchemeS2. Synthesis ofranslinalool oxide(trans-20)

OTMS

OH 1-Imidazole (3.0 equiv.) w
W TMSCI (15 6qUiV.)  TMS-Trans.20

DCM, r.t. +
20 (dr = 1:1) QTMS )
o)
TMS-Cis-20

Separable by column

SchemeS3. Synthesis o2,4-dimethyl4-vinylcyclohexanoneZ8) and 2,4dimethyl-4-viny|cyc|ohexano| 81

>[%</ 73%

Int-E

TBAF (3.0 equiv. 2 >/

THF
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1-imidazole (2.0 equiv.)
DCM -
Quantitative
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Int-C

ZnCl, (1.0 equiv.)
DCE,70°C,2h

ﬁ
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w

Trans-20

©  Ethylene glycol (3.5 equiv.) o/_\o LDA (1.3 equiv.), THF O
TsOH-H,0 (1.2 mol%) _ -78°Ctort., 0.5 h; LiAIH, (2.2 equiv) PCC (2.2 equiv.)
Toluene, r.t. o Mel, THF, -78 °C to r.t. DCM 0°Ctordt. DCM
87% 83% 99% 87%
COOEt COOEt COOEt

O. O PhzPMeBr (1.65 equiv.) O lo) LiHMDS 105eqU|v

n-BuLi (1.5 equiv.) 0% HCI Q Mel (1.0 equiv.)
THF,0°Ctort. Q acetone DMF, 0°Ctor.t.
83% Quantitative 74%, dr = 5:4
CHO
SchemeS4. Synthesis of+)-27
Br n-BuLi (0.95 equiv.) GHO (0.5 equiv.)
BnO NO, . N
THF, -95 °C THF, -95 °C
88% based on benzaldehyde
8 Int F

HO O
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BnO T ——
O \n/\OMe DCM, r.t, 2h
89%

Int-H, 67% over two steps

0]
Cl)J\/OMe (1.1 equiv.)

iPr,NEt (1.2 equiv.)
DCM, 0 °C - r.t., 40 min

NaZS (3.0 equiv.)
O2 EiOH, reflux, 05 h

trans

o7

Bno\;/?}-lz

L|AIH4 (2.0 equiv.)

Et,0,0°Ctor.t.
96%, dr = 5:4

éi

Int-G
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BnO N THF,1.5h
oM !
e T
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SEM SEM
(i)-lnt-J (&)-Int-K ()27



2. Comparison of 'H NMR spectra of olefinated product 21 when using trans-20 as the olefinor a
mixture of trans- and cis-20.

From the'H NMR spectratwo sets of doublet peaks at around 7.45 fijam the
hydrogen at the positioA are foundfor compound@1 when using both thi#ans-
20 and a mixture of trans- and cis-20 as the olefin, indicating that some
racemization is occurring. Taking into consideration that the peaks assigned as
Group | are larger in the reaction usitrgns-20, it can be expected that this
group of peaks belong to the produ¢t)-21-A and (¥)-21-B with a trans

2 configurationat the olefin moiety. Therefore, the peaks 06 Il belong tq+)-
21-C and (+)-21-D, that have theis-configuration

A mixture of trans- and cis-20 as the olefin

Group | Group |l | )

/ \,‘// ‘H“ n N
| H A/

7.30
f1 (ppm)

3. Comparisons of NMR data of natural and synthetic products

Table S1. Comparison of théH NMR data(CDCl) of natural and synthetigaequinolone B

Naturalyaequinolone B Synthetic yaequinolone B Err (Natural Sy nt het
Un [ppm, mult,J (Hz)] Un [ppm, mult,J (Hz)] mu (ppm)
600 MHz 400 MHz

9.45 (bs, 1H) 9.44 (s, 1H) +0.01
7.80 (d,J = 16.5 Hz, 1H) 7.80 (d,J = 16.5 Hz, 1H) 0

750 (bs, 1H) 7.70 (bs, 1H) -
750(d,J=81Hz, 1H) 7.49 (d,J=8.4 Hz, 1H) +0.01
7.16(d, J= 83 Hz, 2H) 7.20i 7.13 (m, 2H) -
6.84 (m,J =83 Hz, 2H) 6.86i 6.78 (m, 2H) -
6.70 (d,J = 16.5 Hz, 1H) 6.70 (d,J = 16.5 Hz, 1H) 0
6.40 (d,J=8.1Hz, 1H) 6.40 (d,J=8.3 Hz, 1H) 0
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4.61 (s, 1H) 4.62 (s, 1H) -0.01
3.77 (s, 3H) 3.77 (s, 3H) 0
3.72 (s, 1H) 3.73 6 1H) -0.01
3.62 (s, 3H) 3.62 (s, 3H) 0
2.35(s, 3H 2.35 (s, 3H 0
Table S2. Comparison of th&®C{H} NMR data (CD) of synthetic andhaturalyaequinolone B8
Naturalyaequinolone B Synthetic yaequinolone B Err (Natural Sy nt he
o (ppm) qx (ppm) P @ (ppm)
150 MHz 100 MHz
199.4 199.3 0.1
165.4 165.5 -0.1
160.5 160.6 -0.1
157.4 157.5 -0.1
138.1 138.1 0
137.5 137.2 0.3
129.7 129.8 -0.1
128.4 128.6 -0.2
127.8 127.9 -0.1
126.8 126.8 0
119.3 119.3 0
114.5 1145 0
111.5 111.2 0.3
107.6 107.5 0.1
84.0 84.0 0
78.7 78.8 -0.1
59.7 59.1 0.6
55.4 55.5 -0.1
26.9 27.1 -0.2

Table S3. Comparison of théH NMR data (CDCJ) of synthetic andhaturalpenigequinolone A and'B

Naturalpenigequinoloné
Un [ppm, mult,J (Hz)]

Naturalpenigequinolon®
Un [ppm, mult,J (Hz)]

Syntheticpenigequinolon& andB
Un [ppm, mult,J (Hz)]

600 MHz 600 MHz 400 MHz
9.12 (bs, 1H) 9.12 (bs, 1H) 9.12 (bs, 1H)
8.44(bs, 1H) 8.44(bs, 1H) 7.84 (bs, 1H)

7.38(d, J = 8.3 Hz, 1H)

7.39(d, J = 8.3 Hz, 1H)

7.407.39(d, J = 8.3 Hz, 1H)

7.19(d, J = 88 Hz, 1H)

7.18(d, J = 88 Hz, 1H)

7.21i 7.16 (m, 2H)

6.82(d, J = 88 Hz, 1H)

6.81(d,J = 88 Hz, 1H)

6.841 6.80 (M, 2H)

6.73(d, J = 16.6Hz, 1H)

6.73(d, J = 16.6Hz, 1H)

6.73 (d,J = 16.3 Hz, 1H)

6.36(d, J = 8.3 Hz, 1H)

6.36(d, J = 8.3 Hz, 1H)

6.396.34(d,J = 8.3 Hz, 1H)

6.14(d, J = 16.6Hz, 1H)

6.13(d, J = 16.6Hz, 1H)

6.146.13(d, J = 16.7 Hz, 1H)

4.60(bs, 1H)

4.60(bs, 1H)

4.56 (bs, 1H)

3.75 (s, 3H)

3.75 (s, 3H)

3.76 (s, 3H)
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3.69 (s, 1H) 3.70 (s, 1H) 3.703.69(d,J= 1.5 Hz, 1H)
3.61 (s, 3H) 3.61 (s, 3H) 3.60 (s, 3H)
3.38(d,J=112 Hz, 1H) 3.37(d,J= 112 Hz, 1H) 3.383.37(d,J=11.3 Hz, 1H)
3.23(dd, J=112, 2.0Hz, 1H) | 3.22(dd, J= 112, 2.0Hz, 1H) 3.247 3.20 (m, 1H)
1.81(m, 1H) 1.81(m, 1H) 1.8471 1.76 (m, 1H)
1.71(m, 1H) 1.71(m, 1H) 1.737 1.66 (m, 1H)
1.45(m, 1H) 1.45(m, 1H) 1.517 1.46 (m, 1H)
1.33(m, 1H) 1.33(m, 1H) overlapped
1.30 (s, 3H) 1.30 (s, 3H) 1.30 (s, 3H)
1.00 (s, 3H) 1.00 (s, 3H) 1.00 (s, 3H)
0.79 (s,3H) 0.79 (s, 3H) 0.79 (s, 3H)

Table $4. Comparison of thé’C{H} NMR data (CDCJ) of synthetic andhaturalpenigequinolone A and'B

Naturalpenigequinolone A | Naturalpenigequinolon® | Syntheticpenigequinolone A anB
o (ppm) o (ppm) o (ppm)
150 MHz 150 MHz 100 MHz

166.2 166.2 165.8
160.2 160.2 160.4
155.0 155.0 155.3
134.3 134.3 135.5134.83
134.3 134.3 134.37
129.0 129.0 129.1
127.4 127.3 127.6
127.4 127.3 127.5
123.2 123.1 123.3
121.9 121.9 122.1
114.2 114.2 114.4
110.8 110.8 110.9
107.0 107.0 107.0
84.2 84.1 84.3
78.7 78.6 78.9
74.3 74.3 74.5
72.9 72.9 72.9
58.9 58.9 59.0
55.0 55.2 55.4
335 335 33.7
30.9 31.0 31.231.1
29.6 29.6 29.9
29.2 29.2 29.3
26.5 26.5 26.8/26.7
24.0 24.0 24.2




Table S5. Comparison of théH NMR data (CDGJ) of synthetic andhaturalyaequinoloneCt

NaturalyaequinoloneC Synthetic yaequinolon€ Err (Natural Sy nt h
Un [ppm, mult,J (Hz)] Un [ppm, mult,J (Hz)] u (ppm)
600 MHz 400 MHz
9.16 (bs, 1H) 9.150r 9.16 (bs, 1H) +0.010r0
7.28 (bs, 1H) 7.84 (bs, 1H) '
7.35(d,J=84Hz, 1H) 7.370r 7.36(d, J = 8.2 Hz,1H) -0.01 or-0.02
7.16(d,J=84Hz, 2H) 7.221 7.17 (m, 2H) '
6.81 @,J=84Hz, 2H) 6.851 6.83 (m, 2H)
6.81 d,J=15.7Hz, 2H) 6.790r6.78(d,J=16.4 Hz, 1H +0.02 or +0.03
6.32 @,J=84Hz, 2H) 6.33 (d,J=8.3 Hz, 1H) -0.01
6.24 @,J =15.7Hz, 2H) 6.250r 6.23 (d,J = 16.2 Hz, 1H) -0.01 or +0.01
4.35(bs, 1H 4.560r4.57(bs, 1H '
3.89, (ddJ=7.2, 6.6Hz, 1H) 3.911 3.83(m, 1H)
3.76(s, 3H 3.760r 3.75(s, 3H +0.01 0r 0
3.68 (s, 1H) 3.690r 3.68 (s, 1H) -0.01lor0
3.60 (s, 3H 3.60 (s, 3H 0
2.00,(ddd, J=12.4, 7.5, 2.01H) '
1.78,(ddd, J=12.4, 7.2, 2.41H) .
2.047 1.75 (m, 4H
1.91,(ddd, J=15.0, 6.6, 2.01H)
1.86,(ddd, J=15.0, 7.5, 2.41H)
1.41 (s, 3H) 1.400r 1.39(s, 3H) +0.01 or +0.02
1.24 (s, 3H) 1.24 (s, 3H) 0
1.14 (s, 3H) 1.13 (s, 3H) +0.01

Table S6. Comparison of thé*C{H} NMR data (CDCJ) of synthetic andhaturalyaequinoloneCt

Naturalyaequinolone B Synthetic yaequinolone B Err (Natural Sy nt he
o (ppm) qx (ppm) @ (ppm)
150 MHz 100 MHz

165.5 165.7 -0.2
160.1 160.4 -0.3
155.3 155.4 -0.1
135.6 135.70r 135.6 -0.1o0r0
134.3 134.5 0r 134.4 or 134.3 -0.20r-0.10r0
129.0 129.2 or 129.1 -0.20r-0.1
127.9 128.0 -0.1
127.8 127.90r 127.8 -0.2 0or0
121.9 122.00r 121.9 -0.10r0
121.1 121.0 or 120.9 +0.1 or +0.2
114.3 114.4 -0.1
110.8 110.9 -0.1
106.9 107.0 -0.1
85.8 85.8 or 85.7 +0.10r0
84.3 84.3 0
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83.3 83.4 or 83.2 +0.10or-0.1
78.1 78.9 -0.8
71.0 71.40r71.3 -0.4 0r-0.3
58.9 59.0 -0.1
55.4 55.4 0
38.5 38.7 or 38.6 -0.20r-0.1
27.5 27.5 0
26.7 26.7 0
26.5 26.6 -0.1
24.4 24.6 or 24.5 -0.20r-0.1

Table S7. Comparison of théH NMR data (CDG) of synthetic andhaturalaspoquinolon€ and 3

Naturalaspoquinoloné& andD
Un [ppm, mult,J (Hz)]

Syntheticaspoquinolon€ andD
Un [ppm, mult,J (Hz)]

500 MHz 400 MHz

9.10/9.08 (bs, 1H) 9.13/9.12
7.34 d,J=8.3 Hz,1H) 7.351 7.31 (1H), overlapped

7.30 (bs, 1H) 8.12/8.08

7.15(d,J = 8.8 Hz, 2H)

7.18i 7.14 (m, 2H)

6.80(d, J = 8.9 Hz, 2H)

6.74(d, J = 16.6 Hz, 1H)

6.821 6.73 (m, 3H), overlapped

6.30(d, J = 8.2 Hz, 1H)

6.25/6.24(d, J = 16.6 Hz, 1H)

6.341 6.21 (m, 2H), overlapped

4.51/4.50 (bs, 1H)

4.59/4.57 (bs, 1H)

3.86/3.83 (m, 1H)

3.907 3.83(m, 1H)

3.74 (s, 3H)

3.75/3.74 (s, 3H)

3.67(d,J = 1.5Hz, 1H)

3.6971 3.68 (m, 1H), overlapped

3.59/3.58 (s, 3H)

3.60/3.59 (s, 3H)

1.98 (m, 1H)

1.88 (m, 2H)

1.72 (m, 1H)

2.037 1.74 (m, 4H, overlapped

1.39/1.38 (s, 3H)

1.40/1.38 (s, 3H)

1.24/1.22 (s, 3H)

1.25/1.23 (s, 3H)

1.12 (s, 3H)

1.13 (s, 3H)

Table S8. Comparison of thé&*C{H} NMR data (CDGJ) of synthetic anahaturalaspoquinolon€ and B

Naturalaspoquinolon€ andD Syntheticaspoquinolon€ andD
q (ppm), 125MHz o (ppm), 75MHz
165.2 165.9
160.3 160.4
1554 1554
135.5/135.3 135.7 0r135.6/135.3 or 135.2
134.3/134.1 134.4




129.0 129.2/129.1
127.9 128.0
127.9 127.9/127.8
121.9 122.0/121.9
121.1/120.8 121.4 or 121.3/121.0 or 120.9
114.3 114.4
110.8 110.9
106.7 107.0
85.6/85.5 85.8/85.7
84.2 84.3
83.2/83.0 83.4/83.2
78.8 78.9/78.8
71.2/71.1 71.4/71.3
58.8 59.0
55.3 55.4
38.5/38.0 38.7/38.6
27.5/27.4 27.7/27.5
27.3 27.4
26.4 26.7/26.6
24.4/24.2 24.6/24.5

Table S9. Comparison of théH NMR data (CDGJ) of synthetic andhaturalaflaquinolone A and €

Naturalaflaquinolone A and C

Syntheticaflaquinolone A and C

Err (Natural Sy nt K

Un [ppm, mult,J (Hz)] Un [ppm, mult,J (HZ)] e (ppm)
500 MHz 400 MHz
9.08 (bs, 1H) 9.11 or 9.09 (bs, 1H) -0.03 or-0.01
7.52 (bs, 1H) 8.35 or 8.33 (bs, 1H) '
740(d,J=8.3 Hz, 1H) 7.39 (d,J=8.3 Hz, 1H) +0.01
7.261 7.33 (m, 2H) '
7.261 7.33 (m, 2H) 7.341 7.25(m, 5H), overlapped
7.30 (m, 2H)
6.67 (d,J=17.0Hz, 1H 6.61 (d,J=16.5Hz, 1H +0.06
6.35(d,J=83Hz, 1H 6.36 (d,J=8.2Hz, 1H -001
6.26 (d, J = 17.0Hz, 1H) 6.27 (d,J = 16.6 Hz, 18 -001
4.60 (bs, 1H) 4.69 or 4.67 (bs, 1H) -0.09 or-0.07
3.67(d,J=15Hz, 1H 3.69 (d,J=1.6 Hz, 1H -0.02
3.60(s, 3H 3.61 (s, 3H

2.53 (dp,J = 13.0, 6.0Hz, 1H)

2.47(dad, J = 14.0, 14.0, 5.81z, 1H)

2.65i1 2.44 (m, 2H, overlapped

-001

2.22(dad,J=14.0, 4.5, 2.9z, 1H)

2.287 2.21 (m, 18

2.13(m, 1H

2.09(m, 1H)

2.217 2.08 (m, 1B, overlapped

1.71 (td, J = 14.0, 4.5Hz, 1H)

1.767 1.68 (m, 1H

1.45 (t,J = 13.0Hz, 1H)

1.437 1.39 (m, 1H, overlapped

¢



1.09(s, 3H

1.10 (s, 3H

-001

0.9 (d,J = 64 Hz, 3H)

0.930r 0.92(d, J = 6.5 Hz, 3

+0.03 and+0.04

Table S10. Comparison of thé&’C{H} NMR data (CDCJ) of synthetic anahaturalaflaquinolone A

Naturalaflaquinolone A Syntheticaflaquinolone A Err (Natural Sy nt he
ax (ppm) oz (ppm) ®é (ppm)
150 MHz 100 MHz

213.7 214.0 or 213.6 -04 or+0.1
165.1 165.9 -08
155.0 155.0 0
137.2 137.4 -0.2
135.9 136.0 -0.1
134.3 134.5 0rl34.4 -020r-01
129.2 129.4 -0.2
128.9 129.10r 129.0 -020r-01
127.2 127.40r127.3 -020r-0.1
126.2 126.4 -0.2
122.5 122.6 -01
122.3 122.50r122.4 -020r-0.1
110.9 110.90r 110.8 Oor+0.1
106.9 107.2 -03
84.0 84.2 -0.2
79.0 79.0 0

58.9 59.1 -0.2
47.5 47.70r47.6 -020r-01
41.3 415 -0.2
38.6 38.7 -01
38.4 38.50r38.2 -0.1or+0.2
37.3 37.4 -01
30.4 30.6 -0.2
14.4 14.7 or 14.6 or 14.3 -03o0r-0.20r+0.1

Table S11. Comparison of théH NMR data écetoneds) of synthetic anahaturalscopuquinolone B8

Naturalscopuquinolone B

Syntheticscopuquinolone B

Err (Natural Sy nt he

1H)

Un [ppm, mult,J (Hz)] Un [ppm, mult,J (Hz)] i (ppm)
400 MHz 400 MHz
9.29 (bs, 1H 9.55 (bs, 1H
Not shown 9.33 (bs, 1H
7.43 (d,J=80Hz, 1H 7.440r7.42 ¢,J=8.3Hz, 1H -0.01 or+0.01
7.35, overlapped 7.371 7.32 (m, 5H '
6.63(d,J = 16.4Hz, 1H) 6.651 6.55 (m, 2H, overlapped
6.57(d,J=80Hz, 1H)
6.20(d,J=164Hz, 1H 6.200r 6.17 @,J = 16.5 Hz, 0 or+0.03

S10




3.66 (d,J=12Hz, 1H 3.66 (d,J=1.5Hz, 1H 0
3.52(s, 3H) 3.520r 3.51(s, 3H) 0 or+0.01
3.35(d,d,J=5.2Hz, 1H Not shown '
3.02 (m, 1H) 3.06i 2.97 (m, 1H
1.78(m, 1H)
1.74 (m, 1H) 1.8171 1.68 {n, 3H), overlapped
1.71 (m, 1H)
1.54(m, 1H)
1.49(m, 1H) 1.641 1.27 (m,3H), overlapped
1.39 (¢d, J=13.6, 3.2Hz, 1H)
1.07 (t,J=128Hz, 1H) 1.07 (t,J=12.9 Hz, 1H
1.01(s, 3H 1.01(s, 3H 0
0.9 (d,J=68Hz, 3H 0.9 (d,J=6.4 Hz, 3H 0

Table S12. Comparison of thé&’C{H} NMR data écetoneds) of synthetic andhaturalscopuguinolone 8

Naturalscopuquinolone B Syntheticscopuquinolone B Err (Naturai Sy nt he
o (Ppm) qx (ppm) i (ppm)
100 MHz 100 MHz

166.3 166.3 0
155.9 156.1 -0.2
140.2 140.3 -0.1
1375 137.6 -01
1368 136.9 -01
1296 129.7 -01
1295 129.6 -01
1274 -01or0
1274 127.50r 1274 01010
1225 122.6 -01
122.3 122.3 0
112.1 112.1 0
107.7 107.7 0
857 85.8 -01
80.0 80.0 0
767 76.8 -01
58.9 59.0 -01
46.9 46.9 0
377 37.7 0
376 37.7 -01
36.9 37.00r 36.9 -0lor0
33.0 331 -01
31.8 31.90r31.8 -0lor0
19.3 19.50r19.4 -020r-01

Sl1




4. H NMR and BC{H} NMR spectra
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