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Ingenanes:

- Bicyclo[4.4.1]undecane ring system with in — out stereochemistry

- Ingenol esters found in Euphorbiaceae, and used traditionally to treat
tumors, migraines, parasites, gingivitis, and also as purgatives.

- Derivatives have shown HIV-1 inhibition

- Derivatives have also shown tumor-promoting and anti-tumor-promoting
activities.

- Racemic total syntheses reported by Winkler and Tanino/Kuwajima,
asymmetric by Wood and Kigoshi (formal)

Lathyranes:
- Triciclic diterpenes with an 11-membered macrocycle and a cyclopropane
- Obtained from Euphorbiaceae species (shrub) (W. Australia)
- Various proinflammatory and tumor-promoting activities
- Only one total synthesis reported of bertyadionol in 1986 (Smith III)
- Stable to mild acid, base and UV-light

Daphnanes:

- Triciclic diterpenes with a tricyclo[9.3.0.0]tetradecane ring system

- Obtained from the extracts of seeds and sap of Euphorbiaceae
species (shrub)

- Several members shown to exhibit cytotoxic, irritant, analgesic activity

- Resiniferatoxin is the most potent irritant known in the literature
at over a thousand times more potent than capsaicin

- Only total synthesis reported of any daphnane was by Wender in 1997

Tiglianes:

- Identical triciclo[9.3.0.0]tetradecane ring system as daphnanes, with
additional gem-dimethyl cyclopropane appended to the 6-membered ring

- Isolated as a mix of many esters from Euphorbia and Thymelaeaceae

- Most famous: Phorbol (named in 25 BC by King Juba Il of Mauritania)

- Used for 2000 years in traditional medicine for tumors, migraines, parasites
venereal diseases, and as purgatives

- Tetradodecanoyl phorbol acetate is the most potent tumor promoter
(co-carcinogen) known

- Acts on Protein Kinase C (PKC), which plays a role in regulating cellular
growth and differentiation

- Paradoxically, C, deoxy derivatives inhibit tumor formation

- Two total syntheses completed by Wender (one formal), and
one by Cha (formal)
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Tiglianes: Approaches to the Core
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Shibasaki Asymmetric Approach: Tapping the Chiral Pool
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Tiglianes: Total Synthesis (Wender's Game)
Wender: The First Total Synthesis of a Tigliane
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For another formal asymmetric synthesis
see Cha, JACS 2001, 123, 5590
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Ingenanes: Approaches to the Core Ingenanes: Total Syntheses of Ingenol

Winkler: First Total Synthesis
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Daphnane Diterpenes Lathyrane Diterpenes

Me

Carreira: Tricyclic Rearrangement
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Lathyrane Tigliane \ Ingenane

Lathyrane diterpenes have been proposed as biosynthetic
precursors for tigliane, ingenane, daphnane, jatrophane,

and jatrapholane skeletons by Adolf et. al. (Isr. J. Chem.
1977, 16, 75). Groups have attempted to convert Lathyrane-
type skeletons into the more complex cyclized products, but
thusfar there has been no success.
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Wender: Sugar to BC Rings + C12 Oxygenation
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Wender: Total Synthesis of Resiniferatoxin OCOPh
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See Classics Il for more info
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Lathyranes Continued
Yamamura: Cr-Ni Coupling to the Core

Ingenanes: Total Syntheses of Ingenol

Kigoshi: Formal Asymmetric Approach via RCM I HO
% CHCl; 1. p-BuLj;
THPO H 1. Lil Mel
H "L \..H2. PPTS e \ CrCl, (4.0 eq)
NaHﬁ . 3.CCl4, PPh3 2. HCIO, A L N NiCl, (5%) \, CCMe
_— _— E—— N (o) —_—
75% \ o)
MeO,C j \ j
OMe 0= 0 o
formall MeO _
36 Stepi OTHP from (+)-3-carene 1. LiEtzBH
0.01% g FPQZr(H)CI
- 12
1. Grubbs 2 ° HO 1. HCI
2. 5e0, BX 2. CrCly, NiCl,
-
74% N \ N \
o OH

TL 2000, 41, 2189

Wood: ROMRCM to Victory
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