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Total synthesis of (+)-Ambruticin 
 
 
Synthesis of fragment 2: 
 

 

 
Synthesis of fragment 3: 
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4 +

O

OTBDPS
5

(1S,2R)-6 cat.
rt

64%, 97% ee
7

1/ BH3•THF, THF, 0 °C
then H2O2/NaOH

2/ TBSOTf, 2,6-lutidine
DCM, –30 °C
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87%
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THF, 0 °C to rt

then 10% HCl
reflux
70%

O
OH

15

TESOTf
Et3N

Et2O, 0 °C
96%

B

two steps
O

17

1/ Bu3SnCu(Bu)CNLi2
MeI, THF/DMPU
–78 °C to rt

2/ I2, Et2O, 0 °C
(80% over two steps)

18

vinylmagnesium bromide
Pd(PPh)3 cat.

benzene, 70 °C
88%

19

H2/CO (1:1), 20 atm
Rh(acac)(CO)2 (0.5 mol%)

(S,R,)-22 (2 mol%)
benzene, 30-35 °C

dr = 96:4

O
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(72% from 19)
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End of the synthesis: 

 

 
 

 
1/ Give the reaction condition A, B, C and D and the structure 7, 12, 14, 18, 
19, 25, 27 and 28 
 
2/ Give a transistion state for the formation of compound 7 or compound 14. 
What the name of the reaction? 
 
3/ What the name of the reaction with Bu3SnCu(Bu)CNLi2 (18 from 17, step 1) 
? And explain the selectivity. 
 
4/ Give a catalytic cycle and the name of the reaction for the formation of 19 
(from 18) and the aldehyde 20 (from 19). 
 
5/ Give the name and a mechanism for the coupling reaction between 2 and 6 
and explain the selectivity. What happens if KHMDS or NaHMDS is used as 
base ? 
 
6/ Give a mechanism for the generation of the compound 21 (from 20). What 
the name of this reaction. 

2 + 3
LiHMDS

DMF/DMPU (1:1 v/v)
27

TBAF

THF, rt
98%

28
Pt, O2

H2O/Acetone
50 °C
87%

O
O

OH
OH
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Solution: 
 
1/ Synthesis of fragment 2: 

 

 
 
Synthesis of fragment 3:  

 

 

 

 

 

 
 
 
 
 
 

OTBS

OBn
4 +

O

OTBDPS
5

(1S,2R)-6 cat.
rt

64%, 97% ee O
OBn

OTBS

TBDPSO
7

BH3•THF
THF, 0 °C

then H2O2/NaOH
0 °C to rt

94 % OBn

OTBS

TBDPSO

8

OH

1/ TBSOTf, 2,6-lutidine
DCM, –30 °C
2/ Pd/C, H2

3/ TPAP cat., NMO
DCM, rt

88% O

OTBS

TBDPSO

2

OTBS

O

11

TESOTf
Et3N

Et2O, 0 °C
96%

H

O
OTBS

(1R,2S)-6 cat.
rt

87%

BH3•THF
THF, 0 °C to rt

then 10% HCl
reflux
70%

O
OH

15

TESO

12
O

OTBS
14

OTES

O

17

1/ Bu3SnCu(Bu)CNLi2
MeI, THF/DMPU
–78 °C to rt

2/ I2, Et2O, 0 °C
(80% over two steps)

O

18

I

vinylmagnesium bromide
Pd(PPh)3 cat.

benzene, 70 °C
88%

1/ (COCl)2, DMSO
Et3N, DCM
–78 °C to rt, 99%

2/ TMSC(Li)N2, THF
–78 °C to rt, 71%

O

19

H2/CO (1:1), 20 atm
Rh(acac)(CO)2 (0.5 mol%)

(S,R,)-22 (2 mol%)
benzene, 30-35 °C

dr = 96:4

O

20

H

O CrCl2, CHI3

THF, 0 °C to rt
(72% from 19)

O

21

I

ethyl acrylate
Pd(OAc)2 cat.

AgCO3

DCM, rt
96%

O

22

EtO

O

DIBAL-H (2 eq)
toluene

–78 °C
99%

O

23

HO

Zn(CH3CHI)2•DME
(R,R)-26

DCM, –10 °C
86%

O
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HO

N N
NN

Ph

HS

Ph3P, DEAD, THf, rt

then Mo(VI)/H2O2; EtOH
0 °C to rt
82%
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End of the synthesis: 

 

 

 
2/ Hetero-Diels-Alder.  
Compound 7 : Endo-Si 

 
 
Compound 14 : Endo-Re approach 

 
3/ Carbocubration.  

 
 

4/ 19 from 18 : Kumada cross-coupling 
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20 from 19 : Takaya-Nozaki catalytic asymmetric hydroformylation 
(regioselective hydrofromylation of 1,3-diene 

 
 
5/ Julia-kocienski olifination 
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With KHMDS or NaHMDS : Z selectivity 

 
6/ Takai olefination (TAKAI-UTIMOTO OLEFINATION) 
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