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    then  substrate
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1. Co2(CO)8, PhMe, 70 °C
2. DBU, HMPA, rt; 
    then  Et3O+BF4-, DIPEA

1. Grubbs II, PhMe, 90 °C
2. Pd/C, H2
3. 10% HCl
4. SmI2, MeOH, THF, –78°C

(R)-(+)-pulegone

A B

NaOMe, PhMe, rt

A, 4 steps

C D E

C, D, E  3 steps
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1. MeLi, THF, 50 °C
2. pyridine, SOCl2, 0 °C
3. BH3•Me2S, rt,
    then  H2O2, NaOH, 0 °C

Astellatol

3 steps

6 steps
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1. aqu. NaOH, Me2SO4
2. t BuOK

1. Br2, Et2O 
2. NaOMe, Et2O
3. O3, –98 °C; then  Zn, AcOH
4. A , Cs2CO3, HMPA, 80 °C

1. B, n-BuLi, –78 °C; 
    then  substrate
2. TMSOTf, Et3N, 
    then  1M HCl

CO2Me

TMSO
O

CO2Me

H
O

CO2Me

H
O

+

H
O

O

EtO2C

H
O

H
1. Co2(CO)8, PhMe, 70 °C
2. DBU, HMPA, rt; 
    then  Et3O+BF4-, DIPEA

1. Grubbs II, PhMe, 90 °C
2. Pd/C, H2
3. 10% HCl
4. SmI2, MeOH, THF, –78°C

1. LDA, C, –78 °C
2. Mg, HgCl2 (cat.), D
3. PdCl2(PPh3)2, CuI,
    Et3N, E
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(R)-(+)-pulegone
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NaOMe, PhMe, rt

A, 4 steps

C D E

C, D, E  3 steps
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1. TPAP, NMO, RT
2. NaHMDS, –78 °C; 
    then  Davis oxaziridine
3. NaBH4, CeCl3•7H2O, rt
4. Crabtree's cat., H2, rt
5. (Im)2C=S, PhMe, 110 °C
6. P(OMe)3, 110 °C

1. MeLi, THF, 50 °C
2. pyridine, SOCl2, 0 °C
3. BH3•Me2S, rt,
    then  H2O2, NaOH, 0 °C

Astellatol

Pd/C, H2, rt Crabtree's cat., H2, rt

1. DIBAL-H, 0 °C
2. TPAP, NMO, rt
3. SmI2, MeOH, HMPA, –78 °C

3 steps

6 steps


