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Divergent Total Synthesis of Four Kopsane Alkaloids: N-Carbomethoxy-10,22-dioxokopsane, Epikopsanol-10-lactam, 10,22-
Dioxokopsane, and N-Methylkopsanone
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Synthesis of Four Kopsane Alkaloids

1. NaBH4, THF-H,0 (4:1)
0°Ctor.t.

2. TBSCI, imidazole, CH,Cl,

3. C, BHT (10 mol%)

1. NaH, CICO,Me D (10 mol%), m-xylene
o) THF, 0to 30 °C [o o) 170 °C cl oTBS
2. POCl3, DMF [| 4. LiBH, THF-H20 (4:1),0°C
CH.Cl,, 0to 30 °C 5. DMP, CH.Cl»
e Pwe
N 85% N 36% N
H |
Vielsmeier-Haack reaction COsMe Diels—Alder cycloaddition MeOZC
\
A B E
o o0
)J\NJ\/ 1. NaHMDS, F
O\’/ MeO____-PPhsCl Wittig THF, 0 °C
E aldehyde  91% | 2. Hg(OAc)z
// homologation THF-H,0
(0] 10:1), 0 °C
Me, CN c 1. RuCls (10 mol%), NalO, (101,

o o] OTBS  MeCN-H,0 (5:1), 0 °C Cl  OTBS
2. Sml,, THF, 0 °C
X 7 steps 3. DMP, CH.Cl»
| o - \)
l}l 59% 59% N

COsMe COZMe aldol reaction MBOQC
| NMe, NMe, H G =0
o/ﬁ M N
e
Zn, NH,C (S 2
MeOH4—5H3CC:) (4:1)| 73% o
D L
cN (0) (0]
MeOC 4 1. Ra-Ni, H (4 atm), MeOH N N
OH 2. Pd/C (10 mol%), Ha (1 atm) OH
HANL MeOH & DMP, CHCl, Lo
—_—
[}j 74% |Tj 92% N
COsMe CO-Me COzMe
J K N-Carbomethyoxy-
10,22-dioxokopsane
Q L, py, TFA o EtSLi 1. LiAlH4, THF, 65 °C Q
N DMSO- HMPA 2. L, py, TFA N
1o PhH (1:1) N THF DMSO-PhH (1:1) lo
N 01060 °C Jon) 40cc 01060 °C
E
2z 79% 85% 56% N
N N !
(+)-E 'kH 1-10 Me
_ _Di +)-Epikopsanol-10- +)-N-Methylkopsanone
(+)-10,22-Dioxokopsane lactam +) ylkop

Significance: The kopsanes are a family of hepta-  Comment: Ruthenium-catalyzed dihydroxylation

cyclic alkaloids. Jia and co-workers report a diver- of vinyl chloride G and reductive enolization with
gent and enantioselective synthesis of four mem- concomitant aldol addition followed by oxidation
bers based on a common intermediate. yields diketone H, which is elaborated to the com-

mon heptacyclic intermediate K.
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