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Jieping Zhu et al, J. Am. Chem. Soc., 128, 87-89, 2006

-isoquinoline first isolated from coal tar in 1885, sweetish odour
-isoquinoline alkaloids, large familiy,until now over 400 members
-Biological activities:
                                     antimalarial, anti-HIV, insect growth retarding
                                     antitumor, antimicrobial, antileukmic
                                     antibacterial, Parkinson's disease
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For a comprehensive review see: K.W. Bentley, Natural Product Report, 8, 365-391, 1992
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planar, 10 ! electron deficient aromatic symtem
electrophilic attack: C4  and C8
nucleophilic attack: C1 and C3

James W. Herndon et al, Org. Lett., 5, 4261-4263, 2003
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Classic:
C8a-C1: Bischler-Napieralski reaction

             Pictet-Gams reaction

C1-N2: Pictet-Spengler reaction

C4-C4a: Pomeranz-Fritsch reation

Novel:
Formation of  C3-C4 and N2-C3

Ring expansion of other ring system
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J. A. Joule and K. Mills, Heterocyclic Chemistry, P121-P143
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Biosynthesis of isoquinoline alkaloids
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Photochemical Synthesis of Isoquinoline alkaloids

1. G. R. Lenz et al, J. Am. Chem. Soc, 88, 5369, 1966
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4. Gregorio Torres et al, Tetrahedron Lett., 36, 1315-1318, 1995
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Aymmetric Synthesis of Isoquinoline Alkaloids

1. Esther Leter et al, J. Org. Chem. 70, 10368-10374, 2005
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For more  about SAMP-Hydrazone Methodology see Review: Dieter Enders et al, Angew Chem Int Ed, 44, 1304-1325, 2005

1

2

3

1

2

1
2

3
3

1

2

3



Isoquinoline Alkaloids

6

Jun  Shi

Aymmetric Synthesis of Isoquinoline Alkaloids

6. Michiko Miyazaki and coworkers, Org. Lett, 8, 1295-1297, 2006
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Total synthesis of isoquinoline alkaloids natural product
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Total synthesis of isoquinoline alkaloids natural product
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Total synthesis of isoquinoline alkaloids natural product
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Total synthesis of isoquinoline alkaloids natural product
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Total synthesis of isoquinoline alkaloids natural product

Baran Group Meeting
10/18/2006

HN

N

O

Bn

Br

O

N
S

O
O

HN

N Bn

O

OH

HN

N Bn

O

OTIPS

I

HN

N Bn

O

OTIPS

TsO

O

O

HN

N Cbz

O

OTIPS

HO

O

O

NH2

N Cbz

OH

OH

HO

O

O
HN

N H

O

OTIPS

TsO

O

O

O

N
SO2Ph

O

O

N
SO2Ph

OH

OEt

O
O

PhO2SN

O

O

O

O

OH

N

O

O

O

OH

N

NH2

N Cbz

OH

OH

HO

O

O
O

O

O

OH

N
O

O

OH

N

NH

N Cbz

OH

OH

TsO

O

O

O

O

OH

N

N

N H

OH

OH

O

O

O

N-Me-morpholine

NaBH4 1. TIPOTf

2. ICl

OTs

O

O

B
O

O

Pd(PPh3)

Pd/C, H2

1.CbzCl
2. KOTMS

1. (Boc)2O

2. NaBH4

3. HCl

EA, LDA
1. HCl
2. (MeO)2CH2

    TMSOTf
3. DIBAL
4. MsOH, 
    allyl alcohol

1.Red Al, PhCH3 OsO4, NaIO4, TFA

EtOH 1. H2, Pd /C

2. (COCl)2, TEA, then
    HCl, CAN

Lemonomycin

Brian M. Stoltz et al, J. Am. Chem. Soc., 125, 15000-150001, 2003

2.CH2O, 
NaBH3CN

1

2 3
4

5

6
7

8

9
10

11
12

13

14

8
13


