
O

A Me

O

A'

C
MgBr

C'
Me

MgBr

MgBr
B

Ru
Cl

Cl

OMe

Me

NN

Me

Me

cat. 1

10)   LDA, A or A', –78 °C
11)   TBSCl, imidazole, DMAP
      DMF, RT
12) LaCl3•2LiCl2,  B, THF, 0 °C
13) TBAF, THF, 0 °C - RT

14) TPAP, NMO, 4 A MS, CH2Cl2
      RT
15) LaCl3•2LiCl2,  C or C', THF, 0 °C 
16) cat 1, 
      2,6-dichloro-1,4-benzoquinone, 
      PhMe, 111 °C

Me

HBnO
MeMe

OHMe

Me

H

HO

Me

HBnO
MeMe

MeHO

Me

H

HO

D D'

seven steps, use of A or A', B, 
C or C' and cat. 1

A and C lead to D
whereas A' and C' lead to D'

Me

HBnO
MeMe

OHMe

Me

H

HO

D

17) Cl2Si(i Pr)2, imidazole
      DMAP, DMF, RT
18) NBS, THF, H2O, RT

19) TBAF, THF, 0 °C - RT
20) KOt  Bu, THF, 0 °C

Me

HHO
MeMe

OHMe

H2C

H

O

Continuing with D to attempt the synthesis of dictyoxetane:

1) (S)-α-methylbenzylamine,
    p-TsOH, PhMe, 111 °C
    then methyl vinyl ketone, 
    40 °C

2) AcOH, H2O, 23 °C
3) KOH, EtOH, 78 °C

O

MeO

O

Me

HBnO
MeMe

4) ethylene glycol, p-TsOH,
    PhH, 80 °C
5) OsO4, NMO, t  BuOH, H2O
    THF, acetone, 23 °C
6) C2Cl6, PPh3, DIPEA, MeCN
    0 - 82 °C

7) i PrMgCl, CeCl3, THF, 0 °C
8) BnBr, KHMDS, THF
    –78 °C - RT
9) aq. HCl, THF, RT

*

[1] C. L. Hugelshofer, T. Magauer J. Am. Chem. Soc. 2016, 138, 6420.
[2] C. L. Hugelshofer, T. Magauer Chem. Eur. J. 2016, 22, 15125.
[3] B. Defaut, T. B. Parsons, N. Spencer, L. Male, B. M. Kariuki, 

R. S. Grainger  Org. Biomol. Chem. 2012,10, 4926.
[4] A. Fryszkowska, H. Toogood, M. Sakuma, J. M. Gardiner, G. M. 

Stephens, N. S. Scruttonb Adv. Synth. Catal. 2009, 351, 2976.
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E43: Total Synthesis of (+)-Dictyoxetane, (+)-Dolabellane V and 
Tetra-epi-Dictyoxetane[1-3]

• Among terpenoids, the largest class of natural products, only few contain 
an oxetane moiety. The heterocycle, most prominently present in the 
anticancer agent Taxol, is an attractive structural motif in drug discovery.

• The group of Magauer has investigated the dioxatricyclic structures in a 
trans-hydrindane scaffold and exploited their chemistry in great detail.

* M: 98.15; 1H-NMR (400 MHz, CDCl3):
δ = 2.20–2.36 (m, 2H), 2.07–2.17(m, 2H), 1.92–
2.05 (m, 1H), 1.73–1.83 (m, 1H), 1.43–1.53(m,
1H), 1.02 (d, J = 7.0 Hz, 3H); 13C-NMR (100 MHz,
CDCl3): δ = 221.0, 44.0, 37.6, 31.9, 20.6, 14.2.[4]
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17) DMDO, acetone, 
      CH2Cl2, –78 °C

Me

HBnO
MeMe

MeHO

Me

H

HO O

Me

HBnO
MeMe

Me

Me

H

O

O

18) MgBr2•Et2O
      TBAB, CH2Cl2, RT
19) K2CO3, MeOH 
      0 °C

18) Cs2CO3, MeOH
      60 °C

19) Martin sulfurane
      CH2Cl2, 0 °C

Me

HBnO
MeMe

Me

Me

H

OO
H2, Pd/C, 

THF, RT

Me

HHO
MeMe

Me

Me

H

OO
20) Cu(BF4)2•xH2O
      CH2Cl2, RT

Me

HBnO
MeMe

Me

CH2

H

O

OH
H

tetra-epi-dictyoxetane

O

H

Me

OMe

O

S
PhPh H

Me

Me

O

O

S
O Ph

Ph

H
Me

O

O Me
H

36%

Me

HBnO
MeMe

Me

Me

H

OHO

byproducts

37% 20%

17) Tf2O, 2,6-lut., CH2Cl2
      –78 °C

18) DDQ, DCE, 
      aq. pH7 buffer, 40 °C

Me

HHO
MeMe

Me

Me

(+)-dolabellane V

O

Me

HBnO
MeMe

MeHO

Me

H

HO

D'
(+)-dictyoxetane

Me

HHO
MeMe

O

Me

Me

H

O
Me

HBnO
MeMe

MeHO

Me

H

HO

D'

17) TMSI, CH2Cl2, 0 °C - RT

six steps in total

19) MsCl, Et3N, CH2Cl2, 
      –78 °C

20) NaH, THF, 66 °C
21) NIS, CH2Cl2, RT
22) H2, Pd/C, THF, RT

18) O2, hν, TPP, DCE, 0 °C
      then PPh3, RT

[1] C. L. Hugelshofer, T. Magauer J. Am. Chem. Soc. 2016, 138, 6420.
[2] C. L. Hugelshofer, T. Magauer Chem. Eur. J. 2016, 22, 15125.
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Additional Question:
Propose four types of oxetane syntheses:


