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Problem session (4) - Answer
2017. 07. 22 D2 Kosuke Minagawa

Topic: total synthesis of (+)-dictyoxetane, 7-membered ring

·Isolation of (+)-dictyoxetane:

from the brown alga Dictyota dichotoma (Krusadai Island, India).

(Clardy, J. et al J. Org. Chem. 1985, 50, 3665.)

·Bioactivity of the dioxatricyclic subunit:

antitumor activity against HMO2 (human gastric carcinoma) and HEP G2 (human heptocellular carcinoma) cell lines.

(Hoffmann, H. M. R. et al Tetrahedron Lett. 1998, 39, 8259.)

·Proposed biosynthesis of (+)-dictyoxetane:

(Hoffmann, H. M. R. et al Chem. Eur. J. 1995, 1, 368.)

OPP

Me
Me

geranylgeranyl diphosphate
(GPP, 0-1)

1

11

14
1

11

14

0-2

Me

HO
H

O

Me

cyclization

[O], H2O

OH2

Me

Me
Me

HO
H

Me H

HO

Me OH

Me

0-3

[O]

Me
Me

HO
H

Me H

O

Me OH

Me
OH

3-exo-tet

0-4 0-5

5-exo-tet

0-6

Me
Me

HO

Me

H

H

HO
Me

Me

O

OH

Me
Me

HO

Me

H

H

O

Me

Me

O

4-exo-tet

(+)-dictyoxetane (1)

Me

HO

Me

H

H

O

Me

Me

O

(+)-dictyoxetane
(activity unknown)

O

Me

Me

O

OMe
MeO2C

mitrephorone A
(anticancer)

O

OMe

MeO
O

Me O

HO

merrilactone A
(neurotrophic agent)

O

OH
Me

OAcO

H
OBz OAc

Me

O

O

HO
OH

Ph

BzHN

taxol
(anticancer)

O
oxetane

- 1 -

Me
Me

HO
H

Me H

HO

Me OH

OH

0-7

4-exo-tet

Me
Me

HO

Me

H

H

O

Me OH

0-8

5-exo-tet

Hoffmann's proposal (in 1995)

Magauer's proposal (in 2016)

Natural products containing oxetanes

10

1
1413

10

1

1
14 13

10



·Synthetic study of (+)-dictyoxetane

- Hoffmann, H. M. R. et al. Chem. Eur. J. 1995, 1, 368.
- Heathcock, C. H. et al. J. Org. Chem. 1996, 61, 9135.

- Hoffmann, H. M. R. et al. Tetrahedron Lett. 1998, 39, 8259.

- Hoffmann, H. M. R. et al. Tetrahedron 2002, 58, 6199.

- Grainger, R. S. et al. Org. Biomol. Chem. 2012, 10, 4926.

- Magauer, T. et al. Chem. Eur. J. 2016, 22, 15125.

·Total synthesis of (+)-dictyoxetane

- Magauer, T. et al. J. Am. Chem. Soc. 2016, 138, 6420.

Magauer (2016)
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tetra-epi-1

7-membered ring (relative stabilities in kcal/mol referred to the most stable conformer)

Twist Chair (TC) Chair (C) Twist Boat (TB) Boat (B)

most stable (0) (0.9 kcal/mol) (3.8 kcal/mol) (4.0 kcal/mol)

大学院講義有機化学 Ⅰ. 分子構造と反応・有機金属化学 p114-115

Pseudorotation between TC and C occur, easily. Pseudorotation between TB and B occur, easily.
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