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Total Synthesis of Ecteinascidin 743

Significance: In 1996, Corey and co-workers re-
ported the first total synthesis of ecteinascidin 743. 
This rare marine-derived natural product showed 
potent anti-tumor activities and is now used in the 
clinic under the name Trabectedin for the treat-
ment of soft tissue sarcoma and ovarian cancer.

Comment: Fragment coupling between A and B 
was achieved by the Strecker reaction. The pipera-
zine in D is assembled by the Pictet–Spengler reac-
tion. After oxidation of phenol E, the ten-mem-
bered lactone is constructed by a one-pot 
sequence consisting of elimination, deprotection, 
conjugate addition, and acylation to afford I.

CO2Allyl

Pictet–Spengler
reaction

N

N

O
O

AcO
H

H

H OH

HO

OMe

H

O
S

NH

O

HO

MeO

NH

OH

O
O H

O

O

H

H
NAllylO

O
O

H

OMe

OTBSTBSO

N

OAllyl

O
O H

O

O

H
HN

H

TBSO OTBS

OMe

CN

CO2Allyl

N

N

O
O

OAllyl
H

H

H CN

HO

OMe

OH

H

OH

N

N

O
O

OH
H

H

H CN

MOMO

OMe

H

OTBDPS

N

N

O
O

O
H

H

CN

MOMO

OMe

H

OH

O

O S 9-fluorenyl

NHCO2Allyl

N

N

O
O

AcO
H

H

H CN

MOMO
OMe

H

O
S

O

NHH

CO2Allyl

1. KCN, AcOH
2. Cs2CO3, AllylBr
    DMF

37%

+

1. DIBAL-H, PhMe
    –78 °C
2. KF•2H2O, MeOH
3. MeSO3H, CH2Cl2
    3 Å MS

55%

6 steps

46%

1. (PhSeO)2O, CH2Cl2
2. (n-Bu)4NF, THF
3. F, EDC•HCl
    DMAP, CH2Cl2
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Strecker reaction

Tf2O, DMSO, CH2Cl2, –78 to –40 °C
then DIPEA, –40 to 0 °C, 

then t-BuOH, 0 °C
then H, 0 °C to r.t.

then Ac2O, r.t.

79%

DE

IG

Ecteinascidin 743

5 steps
37%

phenol
oxidation

A
12 steps

26%, 96% ee

B
9 steps

74%, 96% ee
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