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Abstract The 2,4-dimethoxybenzyl (DMB) group was found to be ef-
fective for protecting tetrazoles. The DMB group is inert to various con-
ditions, including those for ruthenium-catalyzed C-H arylation, but is
readily cleaved under mild conditions. The use of a DMB protecting
group permitted a synthesis of highly functionalized olmesartan me-
doxomil in a few steps.

Key words protecting groups, arylations, heterocycles, biaryls, drugs,
tetrazoles

Developing an efficient protecting group is crucial, es-
pecially in syntheses of multifunctional bioactive com-
pounds such as drugs or natural products.! In the course of
process development for angiotensin II receptor blockers
(ARBs) through C-H arylation,?? we generally used a benzyl
group for the protection of tetrazole. However, in the syn-
thesis of olmesartan medoxomil (1; Olmecip, Benicar; Fig-
ure 1) from the corresponding N-benzyl derivative 2a, the
medoxomil ester moiety was cleaved under the deprotec-
tion conditions. Hence, a better protecting group had to be
developed that would be stable under the conditions for C-
H arylation and would not affect the labile medoxomil ester
group during deprotection. Described herein is the use of
the 2,4-dimethoxybenzyl group for protection of tetrazole
and its use in an efficient synthesis of olmesartan medox-
omil (1) through C-H arylation.

In the synthesis of ARBs, we used a ruthenium-cata-
lyzed C-H arylation to form a biphenyl tetrazole, a key
structural feature of ARBs. Previous syntheses of ARBs gen-
erally used a trityl group for the protection of the tetrazole
moiety.* However, the trityl group is not resistant to the
reaction conditions for C-H arylation and is not atom-
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Figure 1 Olmesartan medoxomil (1) and its protected derivatives

economical® because of its high molecular weight. Conse-
quently, we used a benzyl group in our syntheses of such
ARBs as losartan, valsartan, and candesartan cilexetil.?
However, in marked contrast to the behavior of these com-
pounds, the removal of a benzyl group from N-benzylated
olmesartan medoxomil (2a) under deprotection conditions
of transfer hydrogenation resulted in exclusive cleavage of
the medoxomil ester moiety rather than the benzyl group.
To address this problem, we screened various protecting
groups for tetrazole (Table 1). First, we tested the 4-meth-
oxybenzyl (PMB) group.b Heating 4-methoxybenzylated
olmesartan medoxomil (2c) in trifluoroacetic acid (5% v/v)
at 40 °C for 12 hours resulted in complete consumption of
2c. However, olmesartan medoxomil (1) was obtained in a
poor yield (66%) and low purity (68.6%) (Table 1, entry 1).
When the reaction temperature was reduced from 40 °C to
25 °C, a much longer period (72 h) was required to com-
plete the reaction and the purity of the product 1 was still
unsatisfactory (72.3%; entry 2). Raising the temperature
from 40 °C to 60 °C accelerated the reaction, but decreased
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the purity of the product 1 to 66.4% (entry 3). Removal of a
3,4-methylenedioxybenzyl group from derivative 2d pro-
ceeded much faster (12 h at 25 °C), but the purity of prod-
uct 1 was still poor (45.3%; entry 4). Dilution of the mixture
with dichloromethane or toluene did not improve the qual-
ity of product 1 (entries 5 and 6). Finally, we tested the 2,4-
dimethoxybenzyl (DMB) group for protection of the tetra-
zole moiety. Cleavage of DMB-protected olmesartan me-
doxomil (2b) proceeded smoothly in the presence of small
amount of trifluoroacetic acid in dichloromethane to give
the product 1 in high yield (98%) and with excellent purity
(98.1%) (entry 9).

The entire scheme for the synthesis of olmesartan me-
doxomil (1) by means of C-H arylation and the use of a
DMB protecting group is shown in Scheme 1. The key step
of the synthesis is the ruthenium-catalyzed C-H arylation
of the DMB-protected 5-phenyltetrazole 3 with the aryl
bromide 4. The reaction took place according to our previ-
ously reported procedure.! Although the yield was moder-
ate (55%), the use of a sterically more demanding DMB
group prevented the formation of a diarylation byproduct,

Table 1 Deprotection of Protected Olmesartan Medoxomil

even when potassium pivalate’” was used as the co-catalyst,
so that the desired monoarylation product 5 was formed
exclusively.

Removal of the benzoyl group from benzoate 5 and sub-
sequent chlorination gave the corresponding chloro com-
pound 6 as a stable solid. Coupling of 6 with the imidazole
derivative 7, followed by hydrolysis and esterification with
medoxomil chloride, gave the N-(2,4-dimethoxybenzyl) de-
rivative of olmesartan medoxomil 2b. Finally, deprotection
of 2b by using the procedure described above gave the tar-
get compound 1 in 98% yield.

In conclusion, we have identified the DMB group as an
efficient protecting group for tetrazoles. It is effective in
terms of its stability toward various conditions, including
those for ruthenium-catalyzed C-H arylation, and is ready
removed, even from highly functionalized substrates such
as 2b. The high selectivity toward monoarylation in the C-
H arylation when the DMB is used is beneficial as well. The
use of a DMB group for the protection of tetrazoles could
find widespread use in syntheses of tetrazole-containing
compounds of pharmaceutical importance.

HO, HQ
N N
n Pr n—Pr
o\<

N / S

\F\I’N \}\,,NH
2b: R = 2,4-(MeO),C¢H4CH, (DMB) 1
2c: R = 4-MeOCgH4CH, (PMB)
2d: R = 3,4-OCH,0CgH4CH, (PIP)

Entry R TFA? Solvent (v/w)? Temp (°C) Time (h) Conv. (%) Yield® (%) HPLC (area%)
1 PMB 5 - 40 12 100 66 68.6
2 PMB 5 - 25 72 100 83 723
3 PMB 15 - 60 4 100 quant 66.4
4 PIP¢ 10 - 25 12 64 -d 453
5 PIP 5 CH,Cl, (5) 40 8 86 - 53.7
6 PIP 5 toluene (5) 40 8 81 -d 44.2
7 PIP 10 - 40 8 75 -d 45.1
8 DMBe 1 CH,Cl, (4) 25 2 99.2 84 93.9
9 DMB 1 CH,Cl, (5) 25 6 99.8 98 98.1

2Volume (mL) per gram of substrate.
bIsolated yield

¢ PIP = 3,4-methylenedioxybenzyl.

4 Not determined.

¢ DMB = 2,4-dimethoxybenzyl.

© Georg Thieme Verlag Stuttgart - New York — Synthesis 2015, 47, 2985-2990

Downloaded by: University of Illinois at Chicago. Copyrighted material.



2987

Synthesis M. Seki

0Bz
HO
Br N
4 L3
EtO,C N n-Pr
/N:N\ [RuCly(p-cymene)], OBz N N ¢] N=N N
NxN~pmB (5 mol%) = Ny Nepyp () NaOH O NaN~pvB 7
PivOK, KoCO3 X (i) SOCl, KoCO3
NMP, 140 °C, 6 h EtsN 50%
55% 68%
3 5 6
HO, HO, w c HO
N N
Y oA A
EtOQC N n Pr HOQC N n-Pr (@] N n-Pr
NaOH 0 TFA
= | - .
87% KoCOg3 “ X CH.Cl>
74% o% y 98%
/ B / A (o] 7N
\\ N N \?\I’N
N N “DMB
8 9 2b

Scheme 1 Synthesis of olmesartan medoxomil (1) through C-H arylation with a 2,4-dimethoxybenzyl protecting group

Melting points are uncorrected. 'H and >*C NMR spectra were record-
ed on a Bruker 300 MHz spectrometer with TMS as the internal stan-
dard. Column chromatography was performed on Kieselgel 60 (E.
Merck). TLC was carried out on 0.25 mm precoated glass-backed
plates (60 F,s,4; E. Merck); development was accomplished by using 5%
phosphomolybdic acid in EtOH followed by heating or spots were vi-
sualized by UV irradiation where feasible. Mass spectra were record-
ed on a Shimadzu 8030 LC mass spectrometer operated in the ESI
mode. High-resolution mass spectra were recorded on a Micromass
ESI-TOF mass spectrometer in the ESI-TOF mode.

(5-Methyl-2-ox0-1,3-dioxol-4-yl)methyl 4-(1-Hydroxy-1-methyl-
ethyl)-1-({2'-[1-(4-methoxybenzyl)-1H-tetrazol-5-yl]biphenyl-4-
yl}methyl)-2-propyl-1H-imidazole-5-carboxylate (2c); Typical Pro-
cedure

A solution of PMBCI (6.61 g, 44.8 mmol) in CHCl; (125 mL) was added
dropwise over 1 h to a solution of tetrazole 1 (25 g, 44.8 mmol),
Na,C0; (7.12 g, 67 mmol), and TBAB (0.32 g, 0.98 mmol) in H,0 (25
mlL) at 10 °C, and the mixture was stirred at 55 °C for 11 h. The aque-
ous phase was extracted with CHCl;, and the organic extracts were
combined, dried (MgS0O,), and concentrated. The residue was purified
by column chromatography [silica gel, hexane-EtOAc (3:1)] to give a
colorless solid; yield: 12.5 g (20.6%); mp 126.8 °C.

IR (KBr): 3388, 2965, 1817, 1742, 1677, 1613, 1530, 1515, 1245, 1149,
1002, 766 cm™.

H NMR (DMSO-d,): 8 =7.74 (t, ] = 7.6 Hz, 1 H), 7.59 (d, J = 8.0 Hz, 1
H), 7.56 (d, ] = 7.6 Hz, 1 H), 7.51 (d, ] = 7.6 Hz, 1 H), 6.91 (d, ] = 8.0 Hz,
2 H), 6.82 (d, ] = 8.0 Hz, 2 H), 6.77 (s, 4 H), 5.41 (s, 2 H), 5.21 (s, 1 H),
5.04 (s, 2 H), 5.0 (s, 2 H), 3.67 (s, 3 H), 2.59 (t, ] = 7.6 Hz, 2 H), 2.07 (s, 3
H), 1.58-1.50 (m, 2 H), 1.47 (s, 6 H), 0.85 (¢, J = 7.6 Hz, 3 H).

13C NMR (DMSO-dg): 8 =160.6, 159.2, 157.5, 153.8, 151.6, 151.0,
141.1, 1404, 137.6, 137.0, 132.8, 131.6, 130.8, 130.3, 129.4, 128.6,
127.9, 125.7, 125.5, 122.3, 116.2, 114.0, 69.6, 55.0, 54.11, 49.9, 47.9,
29.7,28.2,20.5,13.5, 08.7.

MS: m/z =679 [M + HJ".

HRMS: m/z [M + Na]* caled for C;;H;gNgNaO,: 701.2700; found:
701.2700.

(5-Methyl-2-o0x0-1,3-dioxol-4-yl)methyl 1-({2'-[1-(1,3-Benzodiox-
ol-5-ylmethyl)-1H-tetrazol-5-yl]biphenyl-4-yl}methyl)-4-(1-hy-
droxy-1-methylethyl)-2-propyl-1H-imidazole-5-carboxylate (2d)
Prepared by a similar procedure to 2¢ from 1 (10 g); yield: 3.6 g
(14.5%); mp 156.3 °C.

IR (KBr): 3389, 2965, 1817, 1741, 1676, 1492, 1399, 1312, 1238, 1149,
1034, 1002, 956, 767 cm™'.

H NMR (DMSO-dg): 8 = 7.73 (d, J = 7.2 Hz, 1 H), 7.61-7.56 (m, 2 H),
7.52(d,J=7.2Hz, 1H),6.94 (d,J = 8.4 Hz, 2 H), 6.83 (d, ] = 8 Hz, 2 H).
6.73 (d, ] = 8 Hz, 1 H), 6.31 (d, J = 7.6 Hz, 2 H), 5.96 (s, 2 H), 5.40 (s, 2
H),5.20 (s, 1 H), 5.01 (s, 2 H), 4.96 (s, 2 H), 2.59 (t, ] = 7.6 Hz, 2 H), 2.07
(s,3 H), 1.58-1.52 (m, 2 H), 1.47 (s, 6 H), 0.85 (t, ] = 7.6 Hz, 3 H).
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13C NMR (DMSO-dg): 8 =160.6, 157.5, 153.9, 151.6, 151.0, 1474,
147.2, 141.1, 140.4, 137.5, 137.1, 132.8, 131.7, 131.6, 130.8, 130.3,
128.7, 127.9, 127.1, 125.7, 122.3, 121.8, 116.2, 108.2, 108.1, 101.2,
69.6, 67.4, 54.1, 50.1, 47.9, 29.8.

MS: m/z = 693 [M + HJ*.

HRMS: m/z [M + Na]* caled for C;;H3¢NgNaOg: 715.2492; found:
715.2491.

{2'-[1-(2,4-Dimethoxybenzyl)-1H-tetrazol-5-yl|biphenyl-4-
yl}methyl Benzoate (5)

An oven-dried flask was sequentially charged with tetrazole 3 (5.0 g,
16.87 mmol), benzoate 4 (5.4 g, 18.56 mmol), K,CO; (2.33 g, 16.87
mmol), PvOK (0.47 g, 3.37 mmol), and NMP (25 mL) at 25 °C under N..
The mixture was heated to 138 °C, and [(RuCl,)(p-cymene)], (0.52 g,
0.84 mmol) was added in one portion with stirring. The mixture was
kept at 138 °C for 6 h then cooled to 25 °C. MTBE (25 mL) was added,
and the mixture was filtered through a sintered funnel. The residue
was washed with MTBE (50 mL), and the organic layers were com-
bined and washed with H,0 (2 x 25 mL). The separated aqueous layer
was extracted with MTBE (2 x 25 mL). The organic layers were again
combined and washed successively with H,0 (2 x 25 mL) and brine
(25 mL) then dried (Na,SO,) and concentrated. The residue was puri-
fied by column chromatography (silica gel 2.0-8.0% EtOAc-hexane) to
give a colorless solid; yield: 4.70 g (55%); mp 132 °C.

IR (KBr): 3424, 3064, 3034, 3011, 2967, 2945, 2935, 2838, 1722, 1617,
1587, 1509, 1469, 1453, 1272, 1208/, 1159, 1126 cm™.

H NMR (CDCl,) & = 8.09 (d, J = 7.6 Hz, 2 H), 7.64-7.56 (m, 3 H), 7.50-
7.44 (m, 4 H),7.37 (d, ] = 8.0 Hz, 2 H), 7.15 (d, J = 8.0 Hz, 2 H), 6.76 (d,
J=8.4Hz,1H),6.28-6.24 (m, 2 H),5.36 (s, 2 H), 4.68 (s, 2 H), 3.73 (s, 3
H), 3.46 (s, 3 H).

13C NMR (CDCly): 8 = 166.2, 161.3, 157.9, 154.3, 141.3, 138.8, 135.7,
133.0, 131.2, 131.1, 130.9, 130.0, 129.8, 129.6, 128.8, 128.3, 128.2,
127.5,123.2,113.9, 104.1, 98.14, 65.8, 55.2, 54.9, 45.73.

MS: m/z =507 [M + HJ*.

HRMS: m/z [M + Na]* calcd for C50H,6N4NaO,: 529.1852; found:
529.1852.

5-[4’-(Chloromethyl)biphenyl-2-yl]-1-(2,4-dimethoxybenzyl)-1H-
tetrazole (6)

A solution of benzoate 5 (3.74 g, 7.38 mmol) in MeOH (27 mL) was
treated with 20% aq NaOH (13.6 mL) at 25-30 °C. TBAB (0.043 g, 0.134
mmol) was added at 25-30 °C, and the mixture was stirred at 60-
65 °C for 4 h. When the reaction was complete, the mixture was
cooled to 40-45 °C and concentrated. H,O (10 mL) was added to the
residue, and the mixture was neutralized with 2 M aq HCI (15 mL, pH
6.5-7.5) at 0-10 °C. The mixture was then extracted with CH,Cl,
(2x30 mL). The organic layers were combined and washed with
brine (10 mL). The separated organic layer was distilled under re-
duced pressure to give a residue that was purified by column chroma-
tography (silica gel, 50-60% EtOAc-hexane). The appropriate frac-
tions were distilled to give the corresponding alcohol (2.5 g) as a black
thick mass.

The alcohol was dissolved in a mixture of Et;N (1.3 mL, 9.32 mmol)
and CH,Cl, (25 mL) at 25-30 °C and the solution was cooled to 0-5 °C.
SOCl, (0.443 g, 3.72 mmol) was added at 0-5 °C during 15 min, and
the mixture was heated to 25-30 °C and stirred at this temperature
for 4 h. When the reaction was complete, H,0 (10 mL) was added and
the mixture was stirred for 10 min. The layers were separated and the
organic layer was washed successively with 5% aq NaHCO; (20 mL)

and brine (20 mL) then dried (Na,SO,), filtered, and concentrated. The
residue was purified by column chromatography (silica gel, 40-50%
EtOAc-hexane). The appropriate fractions were collected and dis-
tilled to give 6 as a brown solid; yield: 2.1 g (68%); mp 108-109 °C.

IR (KBr): 2927, 1707, 1616, 1510, 1367, 1040, 777 cm™.

H NMR (CDCly): & = 7.67-7.62 (m, 1 H), 7.57 (d, J = 9.0 Hz, 1 H), 7.52—
7.43 (m, 2 H), 7.31 (d, J = 9.0 Hz, 2 H), 7.12 (d, J = 9.0 Hz, 2 H), 6.77 (d,
J=9.0Hz,1H),6.31-6.23 (m, 2 H), 4.67 (s, 2 H), 4.56 (s, 2 H), 3.74 (s, 3
H), 3.46 (s, 3 H).

13C NMR (CDCly): 8 = 161.3, 157.8, 154.2, 141.1, 139.0, 137.0, 131.2,
131.1, 130.9, 130.0, 128.96, 128.9, 127.6, 123.2, 113.9, 104.2, 98.1,
55.2,55.0, 45.7, 45.5.

MS: m/z =421 [M + HJ".

HRMS: m/z [M + NaJ* calcd for CyH,,CIN,NaO,: 443.1251; found:
443.1251.

Ethyl 1-({2'-[1-(2,4-Dimethoxybenzyl)-1H-tetrazol-5-yl]biphenyl-
4-yl}methyl)-4-(1-hydroxy-1-methylethyl)-2-propyl-1H-imidaz-
ole-5-carboxylate (8)

A dried flask was charged with imidazole 7 (0.91 g, 3.79 mmol), K,CO;
(1.047 g, 7.58 mmol), and TBAB (0.0122 g, 0.038 mmol). Acetone (4
mL) was added at 25-30 °C, and the mixture was cooled to 0-5 °C. A
solution of chloro compound 6 (1.6 g, 3.8 mmol) in acetone (4 mL)
was added over 10-15 min at 0-5 °C, and the mixture was heated to
60-65 °C and stirred for 89 h at 60-65 °C. When the reaction was
complete, the mixture was concentrated and the residue was treated
with H,0 (10 mL) and extracted with CH,Cl, (2 x 30 mL). The organic
layers were combined, washed with brine (10 mL), and evaporated
under reduced pressure. The residue was purified by column chroma-
tography (silica gel, 1-5% MeOH-CH,Cl,). The appropriate fractions
were collected and distilled to give a thick brown mass; yield: 1.2 g
(50%).

IR (KBr): 3409, 2964, 2937, 1707, 1698, 1511, 1031 cm™.

H NMR (CDCL,): 6 = 7.66-7.60 (m, 1 H), 7.53-7.38 (m, 3 H), 7.08 (d,
J=6.0Hz, 2 H), 6.81 (dd, J = 15.0, 9.0 Hz, 3 H), 6.29 (dd, J = 6.0, 3.0 Hz,
1H),6.21(d,J=3.0 Hz, 1 H), 5.78 (s, 1 H), 5.42 (s, 2 H), 4.65 (s, 2 H),
4.21(dd,J=9.0, 15.0 Hz, 2 H), 3.73 (s, 3 H), 3.45 (s, 3 H), 2.64 (t, ] = 6.0
Hz, 2 H), 1.77-1.66 (m, 2 H), 1.63 (s, 6 H), 1.17 (t, ] = 6.0 Hz, 3 H), 0.96
(t,J = 9.0 Hz, 3 H).

13C NMR (CDCly): § = 161.5, 161.4, 158.8, 157.8, 154.2, 151.2, 141.2,
138.3, 136.8, 131.1, 131.0, 130.9, 129.9, 129.0, 127.6, 125.7, 123.2,
116.8, 113.8, 104.2, 98.1, 70.2, 61.2, 55.2, 54.9, 48.6, 45.6, 29.2, 21.2,
14.0,13.9,13.7.

MS: m/z =625 [M + HJ".

HRMS: m/z [M + Na]" caled for C35H,NaNgOs: 647.2958; found:
647.2959.

1-({2'-[1-(2,4-Dimethoxybenzyl)-1H-tetrazol-5-yl|biphenyl-4-
yl}methyl)-4-(1-hydroxy-1-methylethyl)-2-propyl-1H-imidazole-
5-carboxylic Acid (9)

NaOH (158.4 mg, 3.96 mmol) was added to a stirred solution of ester
8 (0.6 g, 0.96 mmol) in MeOH (2.4 mL) and H,0 (1.2 mL) at 25-30 °C,
and the mixture was stirred at 70-75 °C for 4 h. When the reaction
was complete, the mixture was concentrated and the residue was
treated with H,0 (10 mL), The mixture was then was neutralized with
2 M HCI (15 mL, pH 6.5-7.5) and extracted with CH,Cl, (2 x 30 mL).
The organic layers were combined and washed with brine (10 mL).
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The separated organic layer was distilled under reduced pressure and
then co-distilled with toluene (5 mL) to give an off-white solid; yield:
0.5 g (87%); mp 105-106 °C.

IR (KBr): 3436, 2929, 1718, 1614, 1511, 1467, 1032 cm™.

H NMR (DMSO-dg): 8 = 7.76-7.71 (m, 1 H), 7.63-7.55 (m, 3 H), 7.00-
6.94 (m, 4 H), 6.86 (d, ] = 9.0 Hz, 1 H), 6.41 (s, 1 H), 6.37 (d, ] = 3.0 Hz, 1
H), 5.65 (s, 2 H), 4.76 (s, 2 H), 3.70 (s, 3 H), 3.4 (s, 3 H), 2.71 (br s, 2
H), 1.57 (s, 6 H), 1.50 (dd, J = 15.0, 6.0 Hz, 2 H), 0.85 (t, ] = 6.0 Hz, 3 H).

13C NMR (DMSO-dg): 8=161.1, 160.4, 157.8, 153.8, 149.9, 140.8,
137.8, 136.5, 131.4, 131.1, 130.9, 130.1, 128.6, 127.8, 126.2, 122.6,
118.3,113.6,104.7,98.2, 70.1, 55.2, 47.7, 45.6, 29.3, 27.2, 20.6, 13.4.

MS: m/z = 597 [M + HJ".

HRMS: m/z [M + Na]* calcd for Cs3H3NgNaOs: 619.2645; found:
619.2645.

(5-Methyl-2-o0x0-1,3-dioxol-4-yl)methyl 1-({2'-[1-(2,4-Dimethoxy-
benzyl)-1H-tetrazol-5-yl]biphenyl-4-yl}methyl)-4-(1-hydroxy-1-
methylethyl)-2-propyl-1H-imidazole-5-carboxylate (2b)

An oven-dried flask was sequentially charged with carboxylic acid 9
(5.8 g, 7.98 mmol), Na,CO; (1.1 g, 10.4 mmol), KI (0.0133 g, 0.08
mmol), and acetone (20.0 mL), and the mixture was stirred for 10
min. A solution of medoxomil chloride (10; 1.66 g, 11.2 mmol) in ace-
tone (9.0 mL) was added over 10 min at 25 °C, and the mixture was
heated at 45-50 °C until the reaction was complete (11 h). The mix-
ture was then cooled to 25 °C and the acetone was removed under re-
duced pressure. To the resulting mixture were added 10% aq NaCl
(29.0 mL) and toluene (29.0 mL). The pH of the solution was adjusted
to 7-8 by using 5% aq HCI (6.3 mL), and the mixture was stirred for 10
min. The two layers were separated and the aqueous layer was ex-
tracted with toluene (2 x 15.0 mL). The organic layers were combined
and washed with 10% aq NaCl (29.0 mL). The toluene was distilled off
under reduced pressure to give a crude product that was purified by
column chromatography (silica gel, 0.4-0.5% MeOH-CH,Cl,) to give a
colorless solid; yield: 4.19 g (74%); mp 139.8 °C.

IR (KBr): 3392, 2965, 2872, 2836, 1817, 1744, 1678, 1589, 1490, 1466,
1312, 1231, 1149, 1034, 1003, 956, 767 cm™.

H NMR (DMSO-dg): & = 7.74 (dt, ] = 7.6, 7.2 Hz, 1 H), 7.62-7.55 (m, 3
H), 6.94 (d, ] = 8 Hz, 2 H), 6.85 (d, ] = 8.4 Hz, 3 H), 6.41-6.37 (m, 2 H),
542 (s, 2 H), 5.21 (s, 1 H), 5.05 (s, 2 H), 4.76 (s, 2 H), 3.70 (s, 3 H), 3.45
(s,3 H), 2.62 (t,] = 7.2 Hz, 2 H), 2.07 (s, 3 H), 1.59-1.51 (m, 2 H), 1.47
(s, 6 H),0.87 (t,] = 7.2 Hz, 3 H).

13C NMR (DMSO-dg): 8 =161.6, 161.1, 158.3, 157.9, 154.3, 152.1,
151.4, 141.4, 140.8, 138.1, 137.5, 133.2, 131.9, 131.5, 131.3, 130.5,
129.0, 128.2, 126.2, 123.1, 116.7, 114.1, 105.2, 98.6, 70.0, 55.7, 54.6,
48.4,46.0,30.1, 28.7, 21.0, 14.0, 9.1.

MS: m/z = 709 [M + HJ*.

HRMS: m/z [M + Na]* calcd for CygHyugNgNaOg: 731.2805; found:
731.2802.

(5-Methyl-2-o0x0-1,3-dioxol-4-yl)methyl 4-(1-Hydroxy-1-methyl-
ethyl)-2-propyl-1-{[2’-(1H-tetrazol-5-yl)biphenyl-4-yl]methyl}-
1H-imidazole-5-carboxylate (1; Olmesartan Medoxomil)

An oven-dried flask was sequentially charged with CH,Cl, (1.0 mL),
ester 2b (0.2 g, 0.28 mmol), and TFA (0.2 g, 1.82 mmol, 0.14 mL) at
25 °C, and the mixture was stirred at 25 °C for 6 h. When the reaction
was complete, the mixture was evaporated under reduced pressure
then co-evaporated with CH,Cl, (2 x 5.0 mL). CH,Cl, (5.0 mL) was
added to the residue, and the mixture was filtered through Celite,
which was washed with CH,Cl, (2 x 2.0 mL). The organic layer was

treated with 0.5 M aq KH,PO, buffer (4.0 mL), and the mixture was
stirred for 0.5 h. The pH of the mixture was adjusted to 4-5 by using
5% aq Na,CO3 (0.4 mL). The organic layer was washed with H,0 (5.0
mL), dried (Na,SO,), filtered, and concentrated. Heptane was added
and the product was collected by filtration then dried under vacuum
at 45 °C for 1 h to give colorless crystals; yield: 0.154 g (98%); mp
173.6 °C.

HPLC: Column: Unisol C18 (4.6 x 150 mm; 3 um); Buffer: NaH,PO,-H,0
(2.76 g)in H,0 (1 L) + TEA (1 mL); pH adjusted to 3.3 with H;PO,; Buf-
fer-MeCN (80:20); Gradient program (% B/T): 50:0, 95:02, 95:20,
50:22, 50:25; Flow: 1.0 mL/min; Injection vol.: 10 uL; Column temp:
30 °C; Diluent: MeCN-H,0 (90:10); Sample concentration: 500 ppm;
Purity (area%): 98.1%.

IR (KBr): 3292, 2972, 1832, 1740, 1707 cm™.

H NMR (DMSO-dg): 8 = 7.55-7.70 (m. 4 H), 7.04 (d, J = 8.5 Hz, 2 H),
6.86 (d,J = 8.5 Hz, 2 H), 5.42 (s, 2 H), 5.21 (s, 1 H), 5.06 (s, 2 H), 2.61 (t,
J=7.5Hz, 2 H), 2.08 (s, 3 H), 1.54-1.63 (m, 2 H), 1.47 (s, 6 H), 0.88 (t,
J=7.5Hz, 3 H).

MS: m/z = 559 [M + HJ".

Supporting Information

Supporting information for this article is available online at
http://dx.doi.org/10.1055/s-0034-1378848.
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