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1. i-BuOH, cat. TsOH
toluene, reflux
2. LDA, Alloc-Cl
THF, -78oC to RT
3. acrylonitrile, K2CO3
MeCN, reflux
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i-BuO

CN

Et2O

Pd2(dba)3 (1 mol%)

PPh2 N

O

t-Bu(4 mol%)
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Fe
AcOH, 80oC

N
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O
NaI
acetone
then AgOTf

N

N

O

1. 
2.

CO2MeBoc

1. O3, 
MeOH/DCM -78oC; 
then NaBH4
-78oC to RT
2. I2, PPh3, imidazole
DCM

1. SmI2
THF/HMPA
2. TFA/DCM
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CO2Me

N
H

N

CO2Me

1. Lawesson’s reagent
toluene, 90oC
2. Raney Ni 
EtOH, reflux

1 2
3 4

5 7
8

10
(-)-kopsinine

6

9

Problems:

1. Provide structures for compounds 2, 6, and 9.
2. Provide reasonable conditions for the following transformations: 3-4 and 7-8.
3. Provide a reaction mechanism for the transformation from 2 to 3.
4. Provide a reaction mechanism for the transformation from 4 to 5.
5. Provide the name of the named reaction and reaction mechansim for the transformation from 6 to 7.
6. Provide a reaction mechanism for the first step in the transformation from 9 to 10.
7. Provide the structure of the named reagent in step 1 in the transformation from 10 to (-)-kopsinine.
8. Provide a reaction mechansim for the first step of the transformation from 10 to (-)-kopsinine.
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