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Introduction

PPARa (peroxisome proliferator-activated receptor al-

pha) is a member in the nuclear receptor superfamily

and is a regulator of genes in lipid and fatty acid

metabolism. A disorder in these genes can cause IRS

(insulin resistance syndrome) with dyslipidemia

and type II diabetes. Our approach to the PPARa is

to correct dyslipidemia in IRS and hyperglycemia

of type II diabetes that will reduce cardiovascular

morbidity and mortality. To support our research

program, a stable isotope-labelled compound

(AZD4619) was needed for quantitative mass bio-

analytical studies.

Results and discussion

Commercially available p-cresole-d8 was protected with

methyl iodide to give (1) which was reacted with N-

bromosuccinimide in carbon tetrachloride under

photoirradiation.1 The resulting (2) was directly treated

with K13CN in the presence of 18-crown-6 in acetoni-

trile2 giving the desired 13C-labelled precursor (3).

NaOD was carefully made from Na and D2O and used

for the hydrolysis of nitrile (3) to acid (4). Deprotection

to (5) was performed using microwave heating with

deuterium bromide.Esterification of the carboxylic acid

(5) with benzyl chloride to (6) was done with micro-

waves, followed by reduction to the alcohol (7) with

lithium aluminum deuteride. The complex was

quenched with deuterium oxide and deuterium chlor-

ide. A new protection of the phenol was performed

using benzyl chloride to give (8), whereupon (8) was

treated with mesyl chloride to give mesylate (9), which

was reacted with thioacetic acid in presence of cesium

carbonate to give thioester (10).(10) was deprotected

with sodium methanethiolate in methanol and DMF to

give the free thiol, which was alkylated with alkyl

chloride (11) to give (12). Deprotection to the phenol

(13) was done with boron trifluoride diethyl etherate

and dimethyl sulfide in DCM. The ester hydrolysis to

reach AZD4619 was done with LiOD carefully made

from Li and D2O.
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Conclusions

The synthesis of AZD4619 included 14 steps with an

overall yield of 13%. To reach the requirements of an

increase in molecular weight by at least nine, both 13C

and 2H had to be incorporated. According to our

previous experiences the loss of deuterium in acidic

positions necessitates the use of deuterated solvents

and reagents.

REFERENCES

1. Itoh A, Kodama T, Hashimoto S, Masaki Y. Synthesis

2003; 15: 2289–2291.

2. Walley JL, Oldfield MF, Botting NP. Tetrahedron

2000; 56: 455–460.

O

DD
D

D

D

D

D

(1)

O

BrD
D

D

D

D

D

(2)

O

C13D
D

D

D

D

D

N

(3)

NBS
CCl4
hv90 %

MeI
K2CO3
MeCN

79% 

K13CN
18-crown-6

reflux 4h reflux 3h

MeCN

O

C13D
D

D

D

D

D

OD

O

(4)

OD

C13D
D

D

D

D

D

OD

O

(5)

Na / D2O

80 %

DBr

Microwaves
150 oC, 5 min
91 %

p-Cresol-d8

Scheme 1

OD

C13D
D

D

D D

O

O

D

(6)

OD

C13D
D

D

D

D

D

OD

D
D

(7)

1) LAD / ether
2) D2O / DCl

82 % 

Benzyl chloride
DIEA
MeCN

Microwaves
91 %

91 %

Benzyl chloride
EtOD
NaOD

94 %

MsCl
Et3N
DCM

71%

Thioacetic acid
Cs

2
CO3

DMF

O

C13D
D

D

D

D

D

S

D
D

O

(10)

O

C13D
D

D

D

D

D

O

D
D

S
O

O

(9)

O

C13D
D

D

D

D

D

OD

D
D

(8)

(5)

Scheme 2

85 %

NaSMe
MeOD
DMF

quant.

BF3OEt2
Me2S
DCM

65 %

Li
D2O
THF

O

O

O

S
C

D

D

OH

D

D

D

D
D
D

O
S

O

O

(13)

O

O

O

S

C
13 13

D

D
O

D

D

D
D

D
D

O
S

O

O

(12)

O

O

O

Cl

O
S

O

O

+

(10)

(11)

AZD4619

Scheme 3

SYNTHESIS OF 13C- AND 2H-LABELLED AZD4619: A SELECTIVE PPARa AGONIST 635

Copyright # 2007 John Wiley & Sons, Ltd. J Label Compd Radiopharm 2007; 50: 634–635

DOI: 10.1002.jlcr


