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A Concise Total Synthesis of (-)-Himalensine A
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Daphniphyllum alkaloids belongs to a 
broad class of alkaloids.

 First member of the group was 
reported in 1966 

Showed varied biological activities such 
as: antioxidant and cytotoxic against 
cancer cell lines

 Himalensine A belongs to calyciphylline
A-type 

Natural sources and pharmacological activities 
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Presenter
Presentation Notes
Daphlongamine H and Isodaphlongamine H belong to a family of alkaloids daphniphyllum derived from the flowering plant genus diphniphyllum
Contains three structurally divers types-calyciphylline A and B and dphmanidin A
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Generating Starting material and Step 1
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82%

THF, rt, 16 h

p-TsOH.H2O (10 mol%)
(10 equiv)
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Step 3 Van Leusen homologation reaction
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NTs
O K

(6 equiv)

(3.0 equiv)

THF, 0 °C, 30 min THF/MeOH, 55 °C, 20 h
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50.0 mmol

61% (96% brsm)
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Step 4

MeO

NC
3

10.0 mmol

THF/H2O (2:1),
0 °C to rt, 20 h

NaHCO3 

(4.0 equiv)
O3

 (2.0 equiv)

MeO

NC
4

OH

61%
er =96:4

Α-Hydroxylation
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Step 5

O

NC
4

OH
Et3Si O S

O

O
CF3

(10.0 mmol)

Et3N (1.4 equiv)
(1.2 equiv) O

NC

OTES

MeCN, rt, 7 h

Pd(OAc)2 (2.0 equiv)

O O

(2.0 equiv)
O

NC

OTES

CH2Cl2, 0 °C, 30 min

73%
5

Silylation followed by Saegusa-Ito Oxidation

https://link.springer.com/content/pdf/10.1007
/978-3-319-03979-4_240.pdf



4/9/2020 8

Step 4
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NEt2OH (6.0 equiv)

(30 mol%)

DCE, 50 °C, 16 h DCE, rt, 16 h

DBU (2.0 equiv)

12.0 mmol

O
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O H

OTES

6
81%

Chem. Commun. 2016. 52, 1436-1438

Cupper catalyzed hydration of nitriles 
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Step 6 & 7
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12.8 mmol

EtOH, reflux, 3 h

p-TsNHNH2

(1.0 equiv)
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TsHNN

H

(1.5 mmol)
NaOAc.3H2O

CH2Cl2, reflux, 12 h

(3.0 mmol)
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91%

H

HN

O
H

OTES

H

7

H
NaH

0.58 mmol

(2.0 mmol)

Br
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(1.7 mmol)
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Step 8 & 9

N
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H

OTES

H

8

H
Br

1.55 mmol

Pd(OAc)2
 (16 mol%)

PPh3
 (50 mol%)

Et3N (2 equiv)

Dioxane, rt, 2h
then 120 °C, 4 h

17
55%

N

O
H

OTES

CH2Cl2, rt, 40 mins
[Rh(cod)Cl]2

(5 mol%)

PPh3
 (10 mol%)

AgBF4
 (15 mol%)

CH2Cl2, rt, 4 mins

0.87 mmol
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H
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H2

CH2Cl2, rt, 6 h
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Step 10 & 11

CH2Cl2, rt, 2 hN

O
H

OTES

PIDA (4.0 equiv)

18

82%
dr>20:1 @ C-18

AZADOL
(20 mol%)

N

O
H

O

18
0.71 mmol

THF, -78 °C, 6 h

PhNTf2
 (1.1 mmol)KHMDS (2.0 mmol)

96%
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Step 12 & 13

 Pd(PPh
3)4(10 mol%)

Et3Sn

LiCl (3.0 equiv)

19
0.68 mmol

( 1.5 equiv)

CO

THF, rt , 24 h

20
86%
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OTf

N

O
H
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CH2Cl2, rt, 30 min

SnCl4( 2 equiv)

21
75%0.58 mmol
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Step 14

21

mCPBA

0.21 mmol

N

O
H

O

(1.5 equiv)

CH2Cl2, 0 °C, 6 h N

O
H

O
O

toluene,  0 °C 
to rt, 5 min

BF3.Et2O
(3.0 equiv)

N

O
H

O
HO

22
54%

N

O
H

O
HO

0.067 mmol

vaska's catalyst
(10 mol%) TFA (9.0 equiv)

Et3SiH (10 equiv)

CH2Cl2, rt, CH2Cl2, rt, 48 h

TMDS
N

H

O
HO

(-)-Himalensine A
57%

Amount of TMDS used not stated 
reaction time was not stated
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