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B isolated from the genus Salvia plants
B a complex heptacyclic framework
B eight adjacent stereocenters

B antiplasmodial activity

hydrangenone (8)



Scheme 1. Proposed Biosynthesis of Perovskone (1)
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Scheme 1. Plausible Biogenetic Pathway of 1
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Scheme 1. Proposed Biosynthetic Pathway of Compound 1
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We tried to
answer two questions during this study: (1) Is there any
natural occurring biosynthetic precursor for the biosynthesis of
perovskones? (2) Is there any other biosynthetic pathway,
except the proposed [3 + 2] cycloaddition, for the formation of
hydrangenone (8) and hydrangenone B (9) containing five-
membered ring.

B A complex heptacyclic skeleton
fused A-B-C-D ring
oxo-bridged furan F-G rings

B Eight contiguous stereocenters
two all-carbon quaternary centers
three oxo-quaternary centers

B A highly oxidized C-D-E ring

perovskone (1) enones and the labile epoxides
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hydrangenone (8) hydrangenone B (9)
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B A B-hydroxy ketone motif

B Intramolecular aldol reaction
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putatlve icetexane

perovskatone D (11) coulterone (12)
precursor (10)

B Icetexanes diterpenoids
B Containing a hydroxyl group at C-10

B Discovered from the same natural sources



Scheme 1. Synthetic Plan
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97.7:2.3 e.r. after recrystallization 18, X-ray
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MeO.  OMe Meo  OMe An inseparable mixture of ompound 21 and 22: Ry =

OH Me 0 Me
Me —_— Me ve 0-58 (crawled three times with 10% ethyl acetate-
Me OMe ° Me OMe 20
H O H  OH petroleum ether); [o]p = —12.1 (¢ = 0.14, CHCI3); IR Vmax

21 22 3487, 2935, 2870, 1687, 1578, 1456, 1412, 1341, 1122,
1030, 779, 736 cm™'; HRMS-EI (m/z): [M]" caled for C23H340s, 390.2406; found, 390.2413. NOTICE:
There is a pair of diastereomers in NMR, as well as the interconversion of ketones and hemiketals. So it is

difficult to mark the NMR data. Please refer to the attached 'H NMR and '*C NMR spectrum for details.
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Table S4-1 Screening acid for cascade cyclization

conditions
sealed tube

cascade cyclization

Perovskone (1) /N°* Perovskone (14)
entry scale acid solvent (dry) T (°C) & time results?
1 1~2 mg Eu(fod); (0.3 equiv.) toluene 110 °C (2.5 h) to 120 °C (19 h) NR
2 3 mg Eu(fod)s (2.5 equiv.) toluene 120 °C (52.25 h) decomposed
3 3 mg Er(OTf)3 (2.5 equiv.) toluene 120 °C (52.25 h) NR
4 5mg Amberlyst ®15-ion (3 equiv.) DCM 60 °C (88.5 h) 14
: 30°C (13 h) to 80 °C (4 h)
5 1.4 mg PPTS (3 equiv.) toluene t0 130 °C (20 h) NR
. -78°C (1.17 h)to 0°C (1.5 h)
6 2.5 mg BF; Et,0 (3 equiv.) DCM to rt (20 h) to 60 °C (11.3 h) trace 14
7 2.2 mg BF3 Et,0 (3 equiv.) DCM 0°C (2 h)to 20 °C (19.5 h) trace 1 + ND (14)
8 ~2.5mg SnCly (3 equiv.) DCM -78°C (1.17 h)to 0 °C (2 h) ND
: -78°C (1.17 h)to 0 °C (6.5 h)
9 2.5 mg TMSOTT (3 equiv.) DCM to 25 °C (40.3 h) 14 + trace 1
: -78°C (1.25h)to 0°C (1.3 h) to
10 3.2 mg TMSOTTf (5 + 5 equiv.) Et,O 28 °C (97.5 h) 14
; _7Q 0 o
1 3.2 mg TMSOTf (5 + 5 equiv.) Et,0 78 °C (1.25h)to 0 °C (1.3 h) to 14

TMSOACc (7.5 + 7.5 equiv.)

28 °C (97.5 h)



Table S4-1 Screening acid for cascade cyclization

conditions
sealed tube

cascade cyclization

Perovskone (1) /N°% Perovskone (14)
entry scale acid solvent (dry) T (°C) & time results®
. 0°C (1.5h)tort (1 h)
- 14
12 2.2mg PTSA'H,0 (3 equiv.) toluene o 60 °C (17.5 h)
_ . 50 °C (18 h) to 60 °C (47.3 h)
13 2 mg PTSA'H,0O (0.5 equiv.) toluene to 80 °C (47.7 h) 26 +14
. 0°C (1.5h)tort(43.25h)
14 2.2mg InCl3 (3 equiv.) DCE t0 60 °C (7.5 h) messy
. 0°C (2 h) to rt (21.25 h)
15 2.2mg TFA (3 + 3 equiv.) DCM to 45 °C (3 h) to 60 °C (38.75 h) ND
| 78°C (1 h)to 0 °C (1.17 h) to
16 3.2mg Mel\sﬂog'g(%"Lozjj\‘j‘)“v') DCM it (13.5 h) to 14
9o, UL equlv. 50 °C (1.5 h) to 60 °C (27 h)
17 3.2 mg T;?;Sg’ J'( 1266823;3‘;') DCM -78 °C to 27 °C (44.17 h) 14
4 .
. 78°C (1 h)to 0 °C (1.17 h) to
18 3.2 mg MCéSOA ((313“:"3?\,) DCM rt (13.5 h) to 50 °C (1.5 h) to NR
9ot LTH equiv. 60 °C (27.5 h) to 80 °C (7.25 h)
19 3.2mg Eu(fod)s (0.3 equiv.) toluene 120 °C (32.75 h) NR
20 3.2 mg TMSOTY (4 equiv.) MeCN 31°C (2.67 h) 14
. rt (18.5 h) to 60 °C (3.5 h)
14
21 3.2mg In(OTf)3 (1.5 equiv.) DCM o 80 °C (5 h)
22 3.2 mg Bi(OTf); (1.5 equiv.) DCM 31°C (3 h) 1+14 (1:2.7)

a determined by crude "H NMR
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¢ Reagents: (a) a cyclobutenedione; (b) p-xylene, 138 °C; (¢) ox-
idation.



