
OH

1) MsCl, Me2N(CH2)3NMe2
    Et3N, CH3CN, 0 °C to rt
    1.5 h

2) NaN3, DMF, 120 °C, 4 h

N
H

3) H2, Pd/C, EtOAc, rt, 2 h
4) AcOCHO, rt, 1 h

1) triphosgene, Et3N
    CH2Cl2, -20 °C, 30 min

2)

HO OMe

O O

NH2

acetone-MeOH
50 °C to reflux, 3 days
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(A) Propose a reaction mechanism for the following.

(B) Propose a synthesis of D from (-)-dihydrocarvone.

Y. ichikawa et al. Abstract of 43rd
Congress of Heterocyclic Chemistry 
2013, 2O-16.

(-)-dihydrocarvone B C D

hν

D. Caine et al. JACS 1978, 100, 8030.

N CO2H

1. Et3N, DPPA, PhH, rt

2.

N
N

O

SPrPrS

, PhH, reflux

3. LiAlH4 (1 eq.), THF, reflux

4. NaH, MeI, THF, rt

5. Raney Ni, EtOH, rt, 83%

6. LiAlH4, THF, reflux, quant.

N N
H

debromoflustramine B

52% for 4 steps

S. De et al. Tetrahedron Lett 2013, 54, 4760.
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