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Total synthesis of Dictyodendrin A

Dictyodendrins were isolated by Fusetani and Matsunaga from the marine sponge Dictyodendrilla verongiformis
collected off Nagashima Island in Southern Japan in 2003. These compounds have been the first marine alkaloids
known to possess inhibitory activity against telomerase and received considerable attention as synthetic targets.
Flrstner and co-workers first succeeded in the total synthesis of dictyodendrins B, C, and E. This exercice deals with

the first total synthesis of dictyodendrin A, published by K. Okano, H. Fujiwara et al.
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Give all missing intermediates and explain the formation of the 7-anisyl substituted indoline.

1) MsCl, NEts CH,Cl, - 98%
2) Hy, Pd/C, EtOH, AcOEt - 100%
3) Bry (2 equiv.), CH,Cly, MeOH - 88%

4) NaNO,, H,S0, ACN, H,0, then Kl - 94%
5) KOH, CH,Cl, MeOH
6) Mel, K,CO3 Acetone - 73% (2 steps)

Mg(TMP),.2LiBr (5 equiv.), THF

O then Cul (10 equiv.), Pd(PPH3),4
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1) TMSOTHf, 2,6-lutidine, CH,Cl, - 95%

2) DDQ, toluene - 98% ?

3) p-methoxyphenyletyl bromide, KOH,
DMF - 97%

?
(carabzole skeleton formation
by nitrene insertion into Cgpo-H bond)

dichlorobenzene
-

reflux - 79%

Cs2H52N204

1) BCl;, pentamethylbenzene,

CH,Cl, - 92% ?

2) Cl3CCH,080,Cl, DABCO,
CH,Cl, - 93%

C3H30BrNO,

Cs2H5oN40g

(In first step only one ether is removed)

Cs0H15CI3N2010S

? nBulLi, toluene ?
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90%

C7H3sBr IO Ci6H15BraNO,

2

1) Fe, FeCl,, EtOH, HCI

? 2) Boc,0, NEt; ACN, H,0 - 85% (2 steps)
C21H25BroNO,4
2
AgOTf, THF (Friedel-Craft alkylation on
MeO postion 2 of indole ring)
O\(COZMe CaoHaoBINO;
Br

81%

1) (Bpin),, [PAClx(dppf)].CHCI, KOAc, dioxane

2) [PdCl,(dppf)].CHCI, NaOH, dioxane

OtBu
N3
|

63 % (2 steps)

1) BCl3, TBAI, CH,Cl, - 67%
Dictyodendrine A

2) Zn, HCO,NH,, MeOH - 98%



