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A novel synthesis of olmesartan medoxom il and exam ination
of its related impurities
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Abstract: Aim To develop a new synthetic route for olmesartan medoxom il. Methods Olmesartan
medoxom il was prepared from ethyl 4-( 1-hydroxy-1-methylethyl) -2-propylim idazole-5-cathoxylate via
hydrolysis and lactonization to afford 4, 4- dimethyl-2-propyl-4, 6-dihydrofuro [ 3, 4-d ]-1 H-im idazole-6-one
which was condensed with 2-( triphenylme thyl) -5-[ 4/-( brom ome thylbiphenyl) -2-yl ] tetrazole, followed by
esterification with 4-chloromethyl-5-methyl-1, 3-dioxol-2-one, and deprotection. The chemical structure of
the major impurity in condensation reaction is the regio-isomer in the imidazole moiecty, and confimed by
single crystal X-ray diffraction. The corresponding regio-isomer of olmesartan medoxom il was synthesized
from the impurity by similar method. Optim ization of the condensation conditions reduced the impurity to a
negligible quantity. Results Synthesis of olmesartan medoxom il by the new route gave a product of 60%
yield and above 99.0% purity. The content of olmesartan medoxomil regio-isomer was effectively
controlled to less than 0.1% . Conclusion A novel synthetic route for olmesartan medoxom il was
developed successfully. The olmesartan medoxom il regio-isomer is reported for the first time.
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Scheme 1 Synthetic route of olmesartan medoxom il



* 539-

Tablel 'H NMR and'’C NMR data of compounds 7 and 12

7 12
Compound 7 Compound 12
e "H NMR( ]) 13 C NMR "H NMR( ]) 13 C NMR
1 0.84 t 13.54 0.83 t 13.54
2 1.60 m 20. 20 1.61 m 20. 07
3 2.60 t 28.52 2.51 t 28.50
4 163.38 156.87
5 169. 01 157.79
6 119.84 130.16
7 159. 45 162. 46
8 82.59 80.21
9,10 1.56 s 25.68 1.36 s 25. 61
11 5.21 s 47.16 5.28 s 47. 46
12 134.82 135.06
13,17 7.16 d(8.0) 127.01 6.97 d(8.0) 126.08
14,16 7.09 d(8.0) 129. 43 7.12 d(8.0) 129.50
15 139.99 139.94
18 141.03 141.01
19 7.43-7.45m 130.67 7.43-7.45m 130. 64
20 7.58-7.62m 130. 45 7.60 - 7.64 m 130.52
21 7.51 -7.56 m 128.27 7.53-7.57m 128.35
22 7.79-7.81 m 130.27 7.75-7.77 m 130. 47
23 125.75 125.86
24 163.38 163.51
25 82.35 82.39
26,32, 38 140.85 140.96
27,31,33,37,39,43 6.86 - 6.89 m 129. 54 6.91 - 6.93 m 129.60
28 - 30,34 - 36,40 - 42 7.28-7.39 m 127.79 7.31 -7.40 m 127.90
12, 7 11, 6 1
. 1-11 . 3 12( 2).
. 12 ,
7 12 . s 7
. 7 50% 85%, 12 40%
12 s X-nay . 8% .
1. X-ny s 7 7 99% .
4-[ 2-( 2- -5- ) 1 12 s

1 [N(1) ] , 12 15 ( 3)

3 [N(2)] .
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Scheme 3 Synthetic route of olmesartan medoxom il regio-isomer 15
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10 mL 5.0 g(125 mmol) 35
7 X-ray , mL, 3 h, 30 mL.
N loT, 10 mL 2
(1)-C(5)-C(7) 123 141°, pH 6.4, , 30 min. ,
1 , 5 3 , 4(8.7 g 99%). mp
1 , 7  207.6 ~208.2 C (dec); H NMR( CDCl, 400 MHz)
85, . §2.60(2H, t),1.65(2H, m), 1.48( 6H, s), 0.86
,N(2)-C(6)-C(8) (3H, t); MS( Q-Tofnicro, ESI" ) m/z 213.12[ M +
120°! 137°, 3 1],235.10[ M +Na] .
, 12 2 4,4- -2- -4, 6- [3,4-d]
, 12 6- (5)
0.1%, 7 990 | 200 mL 410.0 g
99.34%, (47.1 mmol), 9.0 g(47.1 mmol),
15 0.01%. 7.5 g(94.2 mmol), 12 h, 50 mL
7 , 3. 100 mL, pH 2.
16, 50 mL 2,
, «“ . 150 mL, pH 9,
2( 4). 16 50 mL 2, ,
Ang 11 , ; 5(8.9 g,
110, 3~4 97%). mp112.8 ~114.7 C;'H NMR( CDC}, 400
16 MHz) & 11.8 ~12.6(1H, b), 2.83(2H, t), 1.88
(61, Ang 11 (2H, m), 1.70 ( 6H, s), 1.00 ( 3H, t); " C NMR
(CDCL, 100 MHz) & 171.91, 162.54, 161.49,
119.04, 84.742, 31.42, 25.59, 21.46, 13.61; MS
(Q-Tof micro, ESI" ) m/z195.08[ M +1 ] ,217.05
WRR : . CARLO-ERBA  [M*Na] .
1106 ) (10A 3 4,4 -2- -1-{4-[ 2- (2- -5-
): LC-8A , SPD-MI10Avp , SCL- ) 1] 4,6 [3,4-d] -
10Avp , Shimadzu VP-ODS (150 mm X 6- (7)
4.6 mm). Q-Tof micro Varian INOVA-400 N, N- 2.69L 5
Smart APEX X- 69.3 g(0.357 mol), 4-[ 2-( 2- 5-0)
] (6) 199.0 g(0.357 mol), 23.1 g
1 4-(1- -1- ) -2- -5- 4) (0.428 mol). 70 C 5 h, ,
310.0 ¢”' (41.6 mmol) 600 mL I h, ; ;
O N /\/</N N OH
ase /WN]ﬁ((O ey ey o
N N 4 75%AcoH o) Ny N O o)
7 16 2

Scheme4 Proposed transformation of compounds 7 to 2
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, (235.0 g). 2.35
L, 15 min, ( 12 ),
, , , 7(203.8 g,
85%). mp172.6 ~173.4 C ( dec) ; NMR
1; MS( Q-Tof micro, ESI" ) m/z 671.32[ M +1 1",
693.28[ M + Na ] ; :C, Hy N, O,
(%):C 76.99, H 5.71, N 12.53;
77.06,H 5.75, N 12.59.
4 4-(1- -1- ) -2- -1-{4-[ 2- (2-
5- ) ] } -5- (5-
-2- -1,3- -4- ) (10)
7150.9 g(0.225 mol) 3L KE
89.5 g(2.24 mol) 450
mL, s 4 h,
s 500 mL
1L 1 wE
; , , 8.
1.6 L, 53.1 g(0.270 mol),
2.4 g(0.015 mol), 4- -5- -2- -1, 3-
B9, Ge 75.6%) 16.1 g(0.082
mol). 50 C 1 h, ,
, 1.6 L, 650 mL, ,
, (500 mL x 3)
L, )
10(160.4 g, 89%). 'H NMR

(%): C

MS [2]

5 4-(1- -1- ) -2- -1-{4-[ 2-( -
5- ) ] } -5- (5- -2- -

1,3- -4- ) (1, )
75% 2 L 10
200.0 g(0.250 mol), 45 C, 4 h,
5T, , , 2L
1(114.4 g,82%). mp 180.1 ~181.6 C

(mp180 ~182 C)"*';'H NMR MS [2]

; 1 C Hyy N, O, , (%):C 62.35, H
5.41, N 15.04; (%): C 62.39, H 5.43, N
15.11.

6 6,6- -2-

) 1 }
4- (12)

-1-{4-[ 2- (2- -5-
4,6 [3, 4'd] -

7 1:
100( g: mL) 12(18.0 g,
8%). mp189.0~191.9 C ( dec); NMR
1; MS( Q-Tof micro, ESI' ) m/z 671.33[ M +1 1",

693.30[ M + Na]'; 1 Cy Hyy Ny O,

(%):C 76.99, H 5.71, N 12.53; (%): C
77.02,H 5.81, N 12.50.
7 5-(1-  -I- )2-  -1-{4-[ 2-(2-
) 1} 4 (5
2-  -1,3- 4- ) (14)

121.16 g(1.73 mmol) 23 mL &
0.69 g(0.017 mol)
7 mL, , 2 h, , ,
s 20 mL 3
20mL 1,
, 13. 10 mL,
0.39 g(2.82 mmol), 0.10 g(0.602
mmol) , 4- -5- -2- -1, 3-
(9,GC 75%) 0.56 g(2.83 mmol). 50 C
1 h, , ;
( - 2:1)  14(0.59 g 43%). mp
139.8 ~ 143.4 C (dec);'H NMR ( DMSO-d,, 400
MHz) &7.75(1H,m),7.60(1H, m),7.51(1H, m),
7.44(1H, m),7.30 ~7.39(9H, m), 7. 04( 2H, d),
6.90 ~6.93(6H, m), 6.80( 2H, d), 5.63(2H, s),
5.13(2H, s), 2.27(2H, t), 2.21 (3H, s), 1.45 ~
1.49 (8H, m), 0.70 ( 3H, t); MS ( Q-TOF micro,
ESI') m/z801.3[M+11]",

8 5-(1- -1- ) -2- -1-{4-[ 2-( -
5- ) 1 ) 4 (- 2 -
1,3- 4- ) (15)
75% 10 mL 14
0.40 g(0.499 mmol), 55 C, 3 h,
5C, , , ,
(1, 2- - 20:1),

- 15(0.18 g,61%). mp128.8 ~
132.3 C (dec);'H NMR( DMSO-d,, 400 MHz) &
7.7 ~7.5(4H, m),7.04(2H, d), 6.85(2H, d), 5. 63
(2H,s),5.08(2H, s), 2.35(2H, t), 2.28(3H, s),
1.48 (8H, m), 0.79 ( 3H, t); MS ( Q-TOF micro,
ESI') m/z559.29] M +11]".
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