E43: Total Synthesis of (+)-Dictyoxetane, (+)-Dolabellane V and
Tetra-epi-Dictyoxetanel'-3l

1) (S)-a-methylbenzylamine,
p-TsOH, PhMe, 111 °C

0 then methyl vinyl ketone,
d\ 40°C

2) AcOH, H,0, 23 °C

Me

" ) 3)KOH, EtOH, 78 °C 8) BnBr, KHMDS, THF BnO” - H
—78°C -RT Me
9) aq. HCI, THF, RT

10) LDA, AorA', -78°C P 7
11) TBSCI, imidazole, DMAP “ Me) I\ Me

DMF, RT HO Me A A N N\©
12) LaClz-2LiCl,, B, THF, 0 °C H qe T
13) TBAF, THF, 0 °C - RT )L e

| c’r

14) TPAP, NMO, 4 AMS, CH,Cl, Bn0”: H HO MgBr |

RT Me Me/\Me Me Me 0
15) LaCl+2LiCl,, C or C', THF, 0 °C o ~
16) cat 1, D MoB Me

o o . .
B 11 o penzoainene. Aand C lead to D Me” Z>""MgBr
’ whereas A'and C' lead to D’ C C' cat. 1

seven steps, use of Aor A, B,
CorC'andcat. 1

Continuing with D to attempt the synthesis of dictyoxetane:

el

4) ethylene glycol, p-TsOH,
PhH, 80 °C

5) OsO4, NMO, tBuOH, H,O
THF, acetone, 23 °C

6) C,Clg, PPh3, DIPEA, MeCN
0-82°C

>

7) iPrMgCl, CeCls, THF, 0 °C

Me

SON

* M: 98.15; "H-NMR (400 MHz, CDCls):

8 = 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,
CDCl,): 5 = 221.0, 44.0, 37.6, 31.9, 20.6, 14.2.14

Me

S H HO

Me OH s -

HY\ 17) Cl,Si(iPr),, imidazole
DMAP, DMF, RT

18) NBS, THF, H,0, RT

H

* 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.

BnO 19) TBAF, THF, 0 °C - RT HO” = H
me” Me Me 20) KOtBu, THF, 0 °C me” Me HC
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E43: Total Synthesis of (+)-Dictyoxetane, (+)-Dolabellane V and
Tetra-epi-Dictyoxetane [1-3]

BnO

(17) TMSI, CH,CI,, 0 °C -RT)

18) Oy, hv, TPP,DCE, 0 °C

HO Me then PPhg, RT
Me H\ 3

T H 20) NaH, THF, 66 °C
Me” Me Me 21)NIS, CH,Cl,, RT me” Me Me o (+)-dolabellane V
D' 22)H,, Pd/C, THF, RT (+)-dictyoxetane

19) MsCl, EtsN, CH,Cly, ’
-78°C
O N Bn O

17) T,0, 2,6-lut., CH,Cl,
—78°C

HO”:H O
aq. pH7 buffer, 40 °C Me” M Me

six steps in total

HO
H Me 17) DMDO, acetone,
CH,Cl,, -78 °C

BO

BnO

13 e

18) Cs,CO;, MeOH
60 °C

19) Martin sulfurane
HO CH,Cl,, 0°C

* R
/\Me Me o

Additional Question:
Propose four types of oxetane syntheses:

X oH

18) MgBr»Et,0
TBAB, CH,Cl,, RT

19) KzCOg, MeOH
0°C

\Nz [2+2 /

20) CU(BF4)2‘XH20
CH,Cl,, RT

ring tetra-epi-dictyoxetane
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