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(+)-daphmanidin E

D. teijsmannii

Overview:
- A-type Daphniphyllum alkaloid with an
"unprecedented fused hexacyclic ring" [1].

- Isolated from D. teijsmannii in 2016 by Kobayashi [2].

- Acts as a vasorelaxant for rat aorta [2].

- Carreira's synthesis is the
first synthesis of (+)-daphmanidin E [4]

Key References:

Review of Daphniphyllum Alkaloids:
[1] Nat. Prod. Rep. 2009, 26, 936-962.

Isolation and Theorized Biosynthesis:
[2] J. Nat. Prod. 2006, 69, 418-420.
[3] PNAS. 1996, 93, 14323-14327.

Synthesis:
[4] Angew. Chem. Int. Ed. 2011, 50, 11501-11505.

See also:
"Proto-Daphniphylline," by David G. Dennis

Proposed Biosynthesis:

- Kobayashi proposed the following biogensis of (+)-daphmanidin E via a
secodaphniphylline-type skeleton, based off work from Heathcock [2], [3].
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Synthesis of Starting Material:
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NaH, BrCH2CH2Br

DME, 60-110°C
30%
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O 1. PPL
pH 5 citrate buffer
MTBE, r.t.

2. Ti(OEt)4, EtOH
70 °C
74% (two steps)
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1) 1,3-propanediol

pTsOH (10 mol%)
PhH, reflux

2) pTsOH (10% mol)
acetone 50 °C
88% (over two steps)

CO2Et

O

EtO2C
OO

CO2Et

OTf

EtO2C
OOKHMDS

Comins' reagent

THF, 40 °C
87%

OTBDPS
9-BBN, [Pd2(dba)3]/CHCl3 (2 mol%)

AsPh3 (16 mol%), K3PO4

DMF/THF/H2O, 45 °C
89%

Suzuki Coupling

OO

OTBDPS

1) BH3•SMe2, THF, rt;

then NaBO3•4H2O;
2) DIBAL, THF, -25 °C
72% (over two steps)
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1) pTsOH (5 mol%)
acetone, 50 °C

2) BzCl, pyridine
DMAP (cat.), CH2Cl2, rt
95% (over two steps)OTBDPS

OKHMDS, [18]crown-6
THF, -20 °C

89%
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nonane, 155 °C

86%, 10:1 d.r.
Claisen Rearrangement

H

H

TBDPSO

O

O

OMOM

O

Me
Me

OBz

H

KHMDS, [18]crown-6
THF, -20 °C, 86%

2) o-xylene, 165 °C, 40%
Claisen Rearrangement

1) 9-BBN, THF, rt;

then NaBO3•4H2O
60%

2) Ac2O, pyridine
DMAP, CH2Cl2, rt

3) TBAF•3H2O, THF, rt
86% (over two steps)
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1) 2-NO2-C6H4SeCN
PBu3, THF, rt

2) H2O2, pH 7 buffer
CH2Cl2, rt
94% (over two steps)
Grieco Elimination
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O 1) CeCl3•xH2O,
oxalic acid, MeCN, rt, 98%

2) TMS/imidazole, CH2Cl2, rt
3) MOMCl, iPr2NEt, CH2
Cl2, rt

4) TBAF, THF, rt
5) DMP, CH2Cl2, rt
89% (over four steps)
Dess-Martin Oxidation

Prepared in 4
steps from (R)-
cyclohex-2-enol

Br1)
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1) MeNO2, NH4OAc, 75 °C
77%
Henry Condensation

2) ZnMe2, L1 (20 mol%)
[CuOTf)]2•PhMe (10 mol%)
PhMe, 0 °C
90% comb. yield, 5:1 d.r.

3) Zn, aq. NH4Cl, EtOH, 40 °C
4) Boc2O, EtOH, rt
85% (over two steps)
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1) O3, PPh3, CH2Cl2, 78 °C

2) NaBH(OAc)3, AcOH, THF, rt
72% (over two steps)

3) MsCl, Et3N, CH2Cl2, 0 °C
4) NaI, acetone
Finkelstein Reaction

5) DBU, PhMe, rt
70% (over three steps)

I

MOMO

O O

OBz

AcO

BocHN

Me

[Co] cat. (25 mol%)
iPr2NEt, Blue LED
MeCN, 23 °C

93%
Alkyl-Heck cyclization
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1) K2CO3, MeOH, 0 °C

2) PCC, CH2Cl2, rt
71% (over two steps)

3) Bn2NH•TFA (1:1)
PhH, 50 °C
77% (after 2 cycles)
Intramolecular Aldol
Condensation
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1) NaCN, AcOH, MnO2, MeOH, rt
Corey-Gilman-Ganem Oxidation

2) K2CO3, MeOH, 45 °C
3) Ac2O, iPr2NEt
DMAP, CH2Cl2, rt
79% (over 3 steps)
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1) TFA, CH2Cl2, rt

2) NH4Cl, EtOH
3) Ph2BBr, CH2Cl2, 25 °C
43% (over three steps)
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See Angew. Chem. Int.
Ed. 2011, 50, 11125-11128

[Co] Cat.


