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Total Synthesis of Ecteinascidin 743 Lit. Seminar October 11. 06
Keiichi Hara (M2)

1.Introduction

Ecteinascidin. 743 (Et 743), containing 5 ring skeltons
together with 3-highly oxidized aromatic rings and

7 asymmetirc centers and bearing sulfur atom, is

one of a series of structually related antitumor antibiotics.

Isolation; from Caribbean tunicate Ecteinascidia turbibate by Rinehart et al. in 1986.
Structure; determined by exhaustive NMR and X-ray crystallography by them in 1990.

Bioactivity, potent cyto-toxity activity against a variety of tumor line cell in vitro and against
several rodent tumors and human tumor xenografts in vivo.
Itis currently in phase #/irclinical trials in Europe and in the United States for

ovarian.

greater activity than Taxiol, camptothecin adriamycin, mitomycin C, cisplatin etc..-
But, restricted natural availability (1.0 g from about 1.0 ton of tunicate )

!

attractive total synthesis target

Reported total synthesis

Corey, E. J. etal. J. Am. Chem. Soc. 1996, 118, 9202.
Org. Left. 2000, 2, 993. (optimized) )

Fukuyama, T. et al. J. Am. Chem. Soc. 2002, 124, 6552. T Y, K

Zhu, J. et al. J. Am. Chem. Soc. 2006, 12 87. . 7:’3 R’ZMeRw:on

Et729.R'=H R?=QOH
Et745.R'=Me, R2=H
Et770,R'=Me. R¢= CN
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2. Comparison of retrosynthetic analysis
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Completion of Et 743 74—~175 6/10
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Construction of D ring
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»  Completion of total syathesis of ecteinascidin 7473
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ab HO ¢ HO : -OMe >z) “
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L olecular sicves, rt. 20 h, 84%: (b) 6 N HQ1. in MeOll. rt c
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Base

4 +5—13 )
diastereoselective Pictet-Spengler codensation
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TBu

Me
oH Aly10 D
MOMO MOMO oras
a  Me
16¢3 — N-}Aloc I>1 K--Afioc )@} N~| e Lﬁ):

o -

- 2 -

0 oA OAc (1.29%) ¢

. ‘ - oet
(3 TEA. MeCN, 0 °C. 91% () TBSCL. imidaz (@) Dess~ Maria eagent. 7

TR, 8 o) (PLTBSCL imidunoe ten TMSCN, ZaCl, 11, 78%

=L e DMF. o, 97% (L5eg) (12eg)

(c) K005, MeOH, rt, 94%

MOMO oms
el Me.
o o
(3% o 0n™ ¢ &N
() LiBH., McON. (g) HF-H0, MeCN, o, 91% OAc W) TFA, CH,(1;, o, 95'{, _
{ & 4R=Ac [ 1
THEOC80% 22 () pess—Maron reagent t: 3% 23 TC 25 Ran G KO0, MeOM, 0. 965
(0 AcQ. pyridine, DMAP, . 2e%)
CH,Cly. 92% I |
. ; OMe
jtr3a > {1+ 1% .
i i yO) (major product)  AllylO Me
OR 18 OH
OMOM ﬁ
Me Me N—j-Alloc
Br —— .
o \ — NeN o HN B
0! CoR U 7 OAc
l 6 COEt Xy steric hindrance
. 17 (minor product)
Completion of total synthesis of Et 743
e By S R Y . e e e e e

0 9 Ts é .
i
H
o TP
A c:;’\(L (m) a-BusSnil, PICIPPRsh,_
) EDCL ! ps i—Owe o imod7e)
(be'b) ()9(;%) NHTroc Yo At Bty e T
Qs 26 () TFA. THE, 0 7 ubez-\
then AcgO, pyridinc. (o) NaBH,CHY ACOH, uszno o, 96%
th 0% DMAP. CHCl,, T7% onte sehlang
NHPE
: om
I 7-beg) |
o.p Me. —Me HO'
i e
o : q
§ o ]:0(.‘.«
{0) Zn, AcOH, n. 92% H o
| (o) PhSOy ; (a) NaOAG EXOH. . 97% vo
Me-ND—-CHO o, sween) ¢ ¢ 2X=CN.ELTD (1) AgNOx, McCN=11,0.
= - Cix=oH Er7e3 P

(10 eq), DBU (9 eq}

DMF, CH,Cl, 1., 30 min
; 53%




