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 (-)-Δ9-trans-Tetrahydrocannabinol (Δ9-THC)
was first isolated in 1964 from female
Cannabis sativa L.

 Is the primary psychomimetic component of
marijuana

 Has been shown to possess analgesic
properties and is used by chemotherapy
patients

 Δ9-THC and its analogs have been shown to
bind selectively to cannabinoid receptors CB1
and CB2
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Previous Syntheses

 Δ9-THC has been synthesized multiple times
but only once from achiral starting materials
(Evans et. al. J. Am. Chem. Soc. 1999, 121,
7582)

 Evans’ synthesis derived chirality from an
asymmetric catalyzed Diels-Alder reaction

 Using these synthetic schemes, it would be
difficult to produce a large number of analogs
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Retrosynthetic Scheme

OHC
5
H

1 1

O

Gringard addition,
Deprotection
Cyc lization

OM eC
5
H

1 1

O Me
M eO 2C

OM eC
5
H

1 1

OM e
CO2 M eM eO 2C

Decarboxylation,
A lky la tion,

RCM

OM eC5H1 1

OMe

OCO2 M e

Mo-A AA

Car bonate for mation

OM eC5H1 1

OMe

OH

I

P d Catalyz ed Isomerization

OM eC
5
H

1 1

OMe OH

C5 H11

OH

OH

1 2

4

3

5

9 10 6



4

OHC5H11

O

C5H1 1

OH

OH

O

n-B uLi

THF, 91%

(M eO)
2
SO

2
, K

2
CO

3

acetone, 60o C

98% C5H1 1

OMe

OM e C5 H11

OM e

OMe

OH

6 7 10

OMeC5H11

OMe

OH

OMeC5H11

OMe OH PdCl2(CH3CN)2,
n-BuLi, CO2

THF, 74%

10 9

Ar

O H

A r

O O -

O

[Pd] Ar

O O

O

[Pd]

A r

-
O O

O

[Pd]
Ar OH

OMeC5H11

OMe

OH

n-BuLi, ClCO2Me

Et2O, -78oC

quantitative OMeC5H11

OMe

OCO2Me

HNNH

O O

N N

5 mol % [Mo(CO)3C7H8]

7.5 mol % Ligand

Sodium dimethyl malonate

THF, 65oC, 30h

95% yield, 94%ee

C5H11

O

OMe

CO2MeMeO2C
Me

9 5

4

OHC5H11

O



5

C5H11

O

OMe

CO2MeMeO2C
Me

X

Base
No Reaction

X= Br, I, OTf

1) NaOH
2) HCl
3) Heat

C5H11

O

OMe

HO2C
Me I

2.4 Eq. LDA, THF 0oC-RT

84%, 2.4:1 dr
C5H11

O

OMe

HO2C
Me

4

14 15

OHC5H11

O

OHC5H11

O

C5H11

O

OMe

HO2C
Me (MeO)2SO2, K2CO3

Acetone
C5H11

O

OMe

MeO2C
Me

Grubb's II

C5H11

O

OMe

MeO2C
Me

C5H11

O

OMe

MeO2C
Me

NaOMe, MeOH

65oC, 3d

14 15

16, 81%2, 94%

MeLi

Et2O, -78oC to RT
C5H11

O

OMe

Me

OH

92%

17



6

C
5
H

1 1

O

OM e

M e

OH

BB r
3

C
5
H

1 1

OH

OH

OH

Cycl ization

Complex M ix ture
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Summary

 13 Steps, 21% Overall yield starting from
commercially available olivetol (6)

 Evans’ Synthesis accomplished the synthetic
scheme in 5 steps with 21% overall yield
from the key step’s starting materials

 Further demonstrates the applications of the
Mo-Catalyzed Asymmetric Allyic Alkylation to
total synthesis


