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Scheme S1. Synthesis of OM (7) and the impurities 9 and 10: (1) K2COs, KI, DMF, 24 h at r.t., 83%;
(2) KOH, DMF, 54-56 °C for 22 h; (3) K2COs, KI, DMF, 22 h at r.t., 96%; (4) H:S0:~H:0, Me2CO,
50-55 °C for 2 h; 80%; (5) NaOH, MeOH, 24 h at r.t.; (6) AcOH, F20; 96%; (7) K2COs, KI, DMF, 22 h at ..



[2-(2-Triphenylmethyl-2H-tetrazol-5-yl)biphenyl-4-yllmethyl bromide (2)

The IR and NMR spectra, as well as DSC thermogram, were recorded for commercial sample of
the bromide 2.

M.p. 155.10-160.57 °C, peak 157.73 °C, heating rate 10.00 °C/min (white crystals). Lit. m.p.: 150-151 [1],
141.0-142.3 [2], 140-142 [3], 137.8 [4], 137-138 [5], 136-138 [6,7], 135-138 [8-10], 135-137 [11,12],
134-137 [13], 129.5-133.0 [14].

FT-IR (KBr) v: 3445, 3054, 3028, 1489, 1463, 1445, 1431, 1406, 1230, 1204, 1186, 1156, 1026, 1006, 768,
749, 697, 678, 640, 609 cm™.

'H-NMR (CDCls, 600 MHz) d: 7.96 (1H, dd, ] =7.8 and 1.2 Hz, biphenyl H-3'), 7.48 (1H, td, ] =7.5 and
1.2 Hz, biphenyl H-5"), 7.45 (1H, td, ] =7.5 and 1.2 Hz, biphenyl H-4"), 7.37 (1H, dd, [ =7.8 and 1.2 Hz,
biphenyl H-6'), 7.32 (3H, m, para-H of -CPhs), 7.25 (6H, m, meta-H of -CPhs), 7.11 (2H, AA’ of AA'BB’
system, biphenyl H-3 and H-5), 7.08 (2H, BB' of AA'BB’ system, biphenyl H-2 and H-6), 6.90 (6H, m,
ortho-H of -CPhs), 4.37 (2H, s, -CH:Br). Lit. 'H-NMR data in CDCls are presented in Table S1.

Table S1. Literature 'H-NMR data for [2'-(N-triphenylmethyltetrazol-5-yl)biphenyl-4-ylmethyl
bromides (2) in CDCls compared with data from current work (CW).

CW, 600 MHz Lit. [2] Lit. [4] Lit. [6], 400 MHz Lit. [15], 300 MHz
4.37 (2H, s) 4.37 (2H, s) 4.40 (2H, s) 4.53 (2H, s) 4.52 (3H, s)
6.90 (6H, m)  6.88-6.91 (7H, m) 7.02-7.04 (6H, m) 7.13-7.32 (15H, m)

7.08 (2H) 7.09-7.10 (3H, m) 7.20 (2H, d)

7.11 (2H) 7.15 (2H, d) 7.28 (2H, d)
7.25(6H, m)  7.24-7.38 (10H, m) 7.30-7.70 21H, m)  7.33-7.53 (10H, m) 7.26 (2H, d)
7.32 (3H, m) 7.39 (2H, d)
7.37 (1H, dd) 7.6-7.8 (4H, m)
7.45(1H td)  7.43-7.51 (2H, m) 7.58-7.66 (2H, m)
7.48 (1H, td)
796 (1H,dd)  7.95-7.97 (1H, m) 8.01 (1H, d)

TH-NMR (DMSO-ds, 600 MHz) 0: 7.82 (1H, dd, ] =7.2 and 1.2 Hz, biphenyl H-3'), 7.63 (1H, td, | =7.8
and 1.2 Hz, biphenyl H-5'), 7.56 (1H, td, ] = 7.8 and 1.2 Hz, biphenyl H-4"), 7.48 (1H, dd, ] =7.2 and
1.2 Hz, biphenyl H-6"), 7.38 (3H, m, para-H of -CPhs), 7.34 (6H, m, meta-H of -CPhs), 7.29 (2H, AA’ of
AA'BB' system, biphenyl H-3 and H-5), 7.06 (2H, BB’ of AA'BB’ system, biphenyl H-2 and H-6), 6.85
(6H, m, ortho-H of -CPhs). Lit. 'TH-NMR data in DMSO-ds are presented in Table S2.

Table S2. Literature 'H-NMR data for [2'-(N-triphenylmethyltetrazol-5-yl)biphenyl-4-yl]methyl
bromides (2) in DMSO-ds compared with data from current work (CW).

CW, 600 MHz Lit. [1], 300 MHz Lit. [16], 400 MHz Lit. [17], 400 MHz
4.65 (2H, s) 4.48 (2H, s) 4.65 (2H, s) 4.61 (2H, s)
6.85(6H, m)  7.00-7.84 (23H, m) 6.84 (6H, d) 6.80 (6H, d)

7.06 (2H) 7.06 (2H, d) 7.01 (2H, d)

7.29 (2H) 7.28 (2H, d) 7.24 (2H, d)
7.34 (6H, m) 7.32-7.38 (9H, m) 7.28-7.35 (9H, m)
7.38 (3H, m)
7.48 (1H, dd) 7.42-7.64 (3H, m) 7.43-7.45 (1H, dd)
7.56 (1H, td) 7.50-7.56 (1H, td)
7.63 (1H, td) 7.58-7.60 (1H, td)
7.82 (1H, dd) 7.78-7.84 (1H, m) 7.77-7.79 (1H, dd)
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BC-NMR (CDCls, 150 MHz) : 163.8 (tetrazole C-5), 141.5 (biphenyl C-1'), 141.3 (biphenyl C-1), 141.1
(3C, ipso-C of -CPhs), 136.2 (biphenyl C-4), 130.6 (biphenyl C-6'), 130.3 (6C, ortho-C of -CPhs), 130.3
(biphenyl C-3'), 130.0 (biphenyl C-5'), 129.6 (2C, biphenyl C-2 and C-6), 128.5 (2C, biphenyl C-3 and
C-5), 128.2 (3C, para-C of -CPhs), 127.7 (biphenyl C-4), 127.6 (6C, meta-C of -CPhs), 126.3 (biphenyl C-2’),
83.0 (-CPhs), 33.2 (-CH:Br). Lit. ¥*C-NMR data in CDCls are presented in Table S3.

BC-NMR (150 MHz, DMSO-ds) d: 163.3 (tetrazole C-5), 141.0 (biphenyl C-1'), 140.7 (3C, ipso-C of
-CPhs), 140.1 (biphenyl C-1), 136.6 (biphenyl C-4), 130.6 (biphenyl C-6'), 130.5 (biphenyl C-5'), 130.3
(biphenyl C-3'), 129.6 (6C, ortho-C of -CPhs), 129.1 (2C, biphenyl C-2 and C-6), 129.0 (2C, biphenyl
C-3 and C-5), 128.3 (3C, para-C of -CPhs group), 127.9 (biphenyl C-4"), 127.8 (6C, meta-C of -CPha),
125.6 (biphenyl C-2'), 82.3 (-CPhs), 34.0 (-CH:Br). Lit. 3C-NMR data in DMSO-ds are presented in
Table S3.

Table S3. Literature ®C-NMR data for [2'-(N-triphenylmethyltetrazol-5-yl)biphenyl-4-yl]-methyl
bromides (2) in CDCls and DMSO-ds compared with data from current work (CW).

CDCls DMSO-ds
CW , Lit. [6] . . CW Lit. [1]
somez R geomp, BRI Lt ook s MEZ

332 33.1 332 335 382 34.0 38.0
83.0 82.9 83.0 95.3 62.1 82.3 64.6
126.3 126.2 127.7 118.0 126.2 125.6 111.9
127.6 127.4 127.9 126.2 127.9 127.8 127.4
127.7 1275 1282 128.0 1282 127.9 127.4
1282 1275 1285 128.1 128.9 1283 127.9
1285 127.6 129.4 1283 129.6 129.0 1282
129.6 127.8 129.6 128.7 131.0 129.1 128.4
130.0 128.1 130.0 129.0 135.9 129.6 129.0
130.3 128.1 130.2 129.4 136.2 130.3 129.2
130.3 128.4 130.3 129.4 137.8 130.5 129.4
130.6 129.5 130.6 1352 138.0 130.6 129.5
136.2 129.8 138.2 135.4 1432 136.6 135.1
141.1 130.1 1411 136.8 140.1 135.4
1413 130.2 163.8 141.8 140.7 136.0
1415 130.2 1425 141.0 136.8
163.8 130.3 163.6 163.3 141.0

130.5 144.0

136.1 151.4

141.0

141.1

1412

1414

146.8

163.7

Ethyl
4-(1-hydroxy-1-methylethyl)-2-propyl-1-[2’-(2-triphenylmethyl-2H-tetrazol-5-yl)-biphenyl-4-yllmet
hyl-1H-imidazole-5-carboxylate (3)

The bromide 2 (58.08 g, 104.18 mmol, 1.0 eq), K2COs (18.0 g, 130.23 mmol, 1.25 eq) and KI
(0.87 g, 5.21 mmol, 0.05 eq) were added to a solution of the ethyl ester 1 (25.03 g, 104.18 mmol, 1.0 eq)
in DMF (230 mL). The reaction mixture was vigorously stirred at room temperature for 24 h.
H2O (345 mL) was added dropwise and the resulting suspension was allowed to cool to room
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temperature while stirring. The solid precipitated was filtered off and washed with H20 (230 mL).
The wet-cake was macerated in Me2CO (220 mL) under reflux for 30 min. The mixture was allowed
to cool to room temperature. The solid was filtered off, washed with Me2CO (50 mL) and dried in air
at room temperature to afford the ethyl ester 3 (62.06 g, 83%).

M.p. 168.37-171.86 °C, peak 168.70 °C, heating rate 10.00 °C/min (white crystals). Lit. m.p.: 167-168 °C
(diisopropyl ether, dec.) [18], 165-166 °C (diisopropyl ether-hexane, dec.) [19], 165-169 °C (water) [20,21],
161 °C (isopropanol) [22], 164-167 °C (N,N-dimethylacetamide-water) [23].

FT-IR (KBr) v: 3401, 3055, 2962, 2934, 2873, 1737, 1701, 1665, 1604, 1525, 1492, 1470, 1446, 1409, 1376,
1290, 1177, 1142, 1056, 1033, 757, 746, 699, 640 cm™. Lit. IR v: (KBr) 3407, 3056, 2977, 2935, 1961, 1702,
1666, 1603, 1470, 1290, 1177, 1033, 881, 756, 699 cm™ [22]; (KBr) 3403, 3088, 3055, 3026, 1778, 1701,
1666, 1524, 1492, 1469, 1446, 1409, 1396, 1376, 1335, 1176, 1142, 1055, 1032, 928, 778, 746 cm™ [23];
1666, 1525, 1291, 1177, 881, 756, 699, 640 cm™ [20,21].

H-NMR (CDCls, 600 MHz) d: 7.87 (1H, dd, ] =7.8 and 1.2 Hz, biphenyl H-3"), 7.49 (1H, td, ] =7.8 and
1.2 Hz, biphenyl H-5), 7.44 (1H, td, ] =7.5 and 1.2 Hz, biphenyl H-4"), 7.36 (1H, dd, [ =7.2 and 1.2 Hz,
biphenyl H-6'), 7.34 (3H, m, para-H of -CPhs), 7.26 (6H, meta-H of -CPhs), 7.10 (2H, BB' of AA'BB’
system, biphenyl H-2 and H-6), 6.96 (6H, m, ortho-H of -CPhs), 6.72 (2H, AA’ of AA'BB’ system,
biphenyl H-3 and H-5), 5.80 (1H, s, -OH), 5.35 (2H, s, >N-CH>-), 4.13 (2H, q, ] = 7.2 Hz, -OCH:CH3),
2.51 (2H, t, J=7.2 Hz, -CH.CH>CH35), 1.67 (2H, m, -CH.CH>CH3), 1.65 (6H, s, -C(OH)(CHs)2), 1.08 (3H,
t, ] =7.2 Hz, -OCH2CHs), 0.88 (3H, t, ] = 7.2 Hz, -CH.CH2CHp5).

Lit. 'H-NMR (CDCls) &: (400 MHz) 7.85-7.88 (1H, m), 7.26-7.47 (12H, m), 7.08-7.11 (2H, m), 6.94-6.97
(6H, m), 6.07-6.74 (2H, m), 5.35 (2H, s), 4.07-4.17 (2H, q, ] = 13.6 Hz), 2.48-2.55 (2H, t, ] = 14.4 Hz),
1.70-1.82 (2H, m), 1.64 (6H, s), 1.04-1.11 (3H, t, ] = 13.6 Hz), 0.84-0.91 (3H, t, ] = 13.6 Hz) [22]; 7.8-8.1
(1H, m), 6.7-7.61 (22H, m), 5.78 (1H, s), 5.38 (2H, s), 4.12 (2H, q), 2.52 (2H, t), 1.64 (6H, s), 1.5-1.8 (2H,
m), 1.08 (3H, t), 0.88 (3H, t) [24]; 7.8-8.1 (1H, m), 6.7-7.6 (22H, m), 5.78 (1H, s), 5.38 (2H, s), 4.12 (2H,
q, ] =7.0 Hz), 2.52 2H, t, ] = 8.0 Hz), 1.64 (6H, s), 1.5-1.8 (2H, m), 1.08 (3H, t, ] = 7.0 Hz), 0.88 (3H, t,
J=7.0 Hz) [18].

TH-NMR (DMSO-ds, 600 MHz) 6: 7.77 (1H, dd, ] =7.2 and 1.2 Hz, biphenyl H-3"), 7.61 (1H, td, | =7.8
and 1.2 Hz, biphenyl H-5'), 7.54 (1H, td, | = 7.5 and 1.2 Hz, biphenyl H-4"), 7.44 (1H, brd d, ] =7.2 Hz,
biphenyl H-6'), 7.38 (3H, m, para-H of -CPhs), 7.33 (6H, m, meta-H of -CPhs), 7.06 (2H, BB’ of AA'BB’
system, biphenyl H-2 and H-6), 6.90 (6H, m, ortho-H of -CPhs), 6.84 (2H, AA’ of AA'BB’ system,
biphenyl H-3 and H-5), 5.42 (1H, s, -OH), 5.41 (2H, s, >N-CH>-), 4.08 (2H, q, ] = 7.2 Hz, -OCH2CHs),
247 (2H, t, ] = 7.2 Hz, -CH2CH2CH3s), 1.55 (2H, m, -CH.CH2CHs), 1.50 (6H, s, -C(OH)(CHs)2), 1.00 (3H,
t, ] =7.2 Hz, -OCH2CHs), 0.79 (3H, t, ] = 7.2 Hz, -CH.CH2CHp5).

Lit. "H-NMR (DMSO-ds, 300 MHz) d: 6.83-7.75 (23H, m), 5.41 (3H, d), 4.06 (2H, q), 2.45 (2H, d), 1.52
(8H, m), 0.99 (3H, t), 0.77 (3H, t) [23].

BC-NMR (CDCls, 150 MHz) d: 164.1 (tetrazole C-5), 161.6 (>C=0), 158.7 (imidazole C-4), 151.3
(imidazole C-2), 141.5 (biphenyl C-1'), 141.3 (3C, ipso-C of -CPhs), 140.4 (biphenyl C-1), 135.6
(biphenyl C-4), 130.7 (biphenyl C-6'), 130.4 (biphenyl C-3'), 130.2 (6C, ortho-C of -CPhs), 129.9
(biphenyl C-5"), 129.7 (2C, biphenyl C-2 and C-6), 128.3 (3C, para-C of -CPhs), 127.6 (6C, meta-C of
-CPhs), 127.6 (biphenyl C-4'), 126.3 (biphenyl C-2'), 124.8 (2C, biphenyl C-3 and C-5), 116.9
(imidazole C-5), 82.9 (-CPhs), 70.3 (-C(OH)(CHa)2), 61.2 (-OCH2CHs), 48.8 (>N-CH>-), 29.4 (2C,
-C(OH)(CHa)2), 29.3 (-CH-CH2CH3), 21.3 (-CH2CH2CH3), 13.9 (-OCH2CHs), 13.8 (-CH2CH2CHs).

BC-NMR (DMSO-ds, 150 MHz) &: 163.5 (tetrazole C-5), 161.5 (>C=0), 157.0 (imidazole C-4), 150.5
(imidazole C-2), 141.1 (biphenyl C-1'), 140.8 (3C, ipso-C of -CPhs), 139.0 (biphenyl C-1), 136.3
(biphenyl C-4), 130.6 (biphenyl C-6"), 130.5 (biphenyl C-5'), 130.3 (biphenyl C-3"), 129.5 (6C, ortho-C of
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-CPhs), 129.2 (2C, biphenyl C-2 and C-6), 128.3 (3C, para-C of -CPhs), 127.8 (6C, meta-C of -CPhs),
127.7 (biphenyl C-4"), 125.7 (biphenyl C-2'), 125.3 (2C, biphenyl C-3 and C-5), 116.8 (imidazole C-5),
82.2 (-CPhs), 69.6 (-C(OH)(CHa)2), 60.8 (-OCH2CHs), 47.9 (>N-CH->-), 29.7 (2C, -C(OH)(CHas)2), 28.2
(-CH2CH2CH3), 20.4 (-CH2CH2CH3), 13.6 (-CH2CH2CH3), 13.5 (-OCH2CHp).

HRMS (ESI) m/z 717.3550 (calcd. for C4sHasNeOs [M + H]* 717.3553).

Crystal data for 3: CsHuN«Os, M = 716.86, triclinic, P-1, a=9.531(2) A, b=10.196(3) A, ¢ =20.049(3) A,
o =77.46(3)°, B = 80.09(3)°, vy = 78.98(3)°, V = 1849.4(8) A3, Z = 2, Dc = 1.287 Mg-m=?, T = 100(2) K,
R =0.066, wR = 0.144 [5777 reflections with [ > 20(I)] for 497 variables. CCDC 1059380.

(5-Methyl-2-o0xo0-1,3-dioxolen-4-yl)methyl
4-(1-hydroxy-1-methylethyl)-2-propyl-1-[2'-(2-triphenylmethyl-2H-tetrazol-5-yl)biphenyl-4-yllme
thyl-1H-imidazole-5-carboxylate (6)

KOH (7.72 g, 137.50 mmol, 1.55 eq) was added to a suspension of the ethyl ester 3 (63.59 g,
88.71 mmol, 1.0 eq) in DMF (254 mL). After heating at 54-56 °C for 22 h, TLC analysis (50%
AcOEt/hexanes, Rt = 0.48 for 3) indicated the disappearance of the starting material. The reaction
mixture was cooled to 40 °C. K2COs (12.87 g, 93.15 mmol, 1.05 eq) and KI (4.42 g, 26.61 mmol, 0.3 eq)
were added to a solution of potassium salt 4, followed by dropwise addition of the chloride 5 (26.35 g,
177.42 mmol, 2.0 eq). After being stirred at room temperature for 20 h, TLC analysis (30%
MeOH/ACcOEt, Rt = 0.34 for 4) indicated the disappearance of the potassium salt 4. The reaction
mixture was diluted with CH2Cl2 (200 mL), chilled H20 (400 mL) and the resulting layers were
separated. The aqueous layer was extracted with CH2Cl2 (2 x 150 mL). The combined organic phases
were washed with brine (400 mL), dried over anhydrous MgSOx (50 g), filtered and concentrated by
evaporation under reduced pressure to give the crude 6 as a light brown oil. A mixture of i-PrOH-H20
(2:1; 300 mL) was added slowly to the oily residue. The resulting mixture was stirred at room
temperature for 30 min. and then filtered. The solid obtained was washed with a mixture of i-PrOH-H0
(2:1; 60 mL) and dried in air at room temperature to give the medoxomil ester 6 (68.06 g, 96% yield).
HPLC purity: 2 (0.05%), 3 (0.08%), 6 (97.11%), 8 (0.13%), 9 (0.56%), 10 (0.56%) and the sum of other
impurities (1.51%).

M.p. 99.86-106.59 °C, peak 103.13 °C, heating rate 10.00 °C/min (white crystals). Lit. m.p.: 104-106 °C
(diisopropyl ether) [23], 103104 °C (acetonitrile) [25], 102-104 °C (ethyl acetate-diisopropyl ether) [19],
98-100 °C (diisopropyl ether, dec.) [18].

FT-IR (KBr) v: 3395, 3059, 2969, 2929, 2873, 1818, 1804, 1737, 1679, 1527, 1493, 1467, 1446, 1435, 1394,
1308, 1283, 1231, 1185, 1146, 1058, 1004, 770, 762, 749, 698 cm-*. Lit. IR v: (KBr) 3398, 3059, 3027, 2873,
1819, 1805, 1737, 1707, 1527, 1492, 1465, 1393, 1357, 1256, 1170, 1094, 1004, 726, 678 cm-! [23]; 3408,
1818, 1805, 1741, 1681, 1529, 1147, 1003, 699 cm-! [26]; (KBr) 3420, 1825, 1738, 1707, 1678 cm-! [19];
(KBr) 3408, 1819 cm! [25].

H-NMR (CDCls, 600 MHz) 6: 7.87 (1H, dd, | =7.8 and 1.2 Hz, biphenyl H-3'), 7.51 (1H, td, ] =7.8 and
1.2 Hz, biphenyl H-5), 7.45 (1H, td, ] =7.5 and 1.2 Hz, biphenyl H-4"), 7.41 (1H, dd, [ =7.2 and 1.2 Hz,
biphenyl H-6'), 7.34 (3H, m, para-H of -CPhs), 7.27 (6H, m, meta-H of -CPhs), 7.10 (2H, BB’ of AA'BB’
system, biphenyl H-2 and H-6), 6.97 (6H, m, ortho-H of -CPhs), 6.69 (2H, AA’ of AA'BB’ system,
biphenyl H-3 and H-5), 5.59 (1H, s, -OH), 5.30 (2H, s, >N-CH>-), 4.71 (2H, s, -CH20-), 2.54 (2H, t,
J = 7.2 Hz, -CH2CH2CH3), 1.97 (3H, s, medoxomil CHs-5), 1.69 (2H, m, -CH.CH>CHs), 1.63 (6H, s,
-C(OH)(CHa)2), 0.90 (3H, t, ] = 7.2 Hz, -CH2CH2CH3s).

Lit. 1H-NMR (CDCls) &: 7.87 (1H, d, ] = 7.5 Hz), 6.90-7.52 (20H, m), 6.68 (2H, d, ] = 7.5 Hz), 5.61 (1H,
s),5.30 (2H, s), 4.70 (2H, s), 2.54 (2H, t, ] = 8.0 Hz), 1.97 (3H, s), 1.6-1.75 (2H, m), 1.62 (6H, s), 0.89 (3H,
t, ] = 7.5 Hz) [18,19]; (200 MHz) 7.87 (1H, d), 6.907.52 (20H, m), 6.68 (2H, d), 5.61 (1H, s), 5.30 (2H, s),
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4.70 (2H, s), 2.54 (2H, t), 1.97 (3H, s), 1.6-1.75 (2H, m), 1.62 (6H, s), 0.87 (3H, t) [24]; 7.23-7.82 (15H,
m), 6.98 (2H, d, ] = 8.2 Hz), 6.82 (4H, d, ] =8.2 Hz), 6.75 (2H, d, ] = 8.2 Hz), 5.31 (2H, s), 5.22 (1H, s),
5.02 (2H, s), 2.30-2.60 (2H, m), 2.0 (3H, s), 1.56 (6H, s), 1.41-1.60 (2H, m), 0.85 (3H, t, ] = 7.2 Hz) [25].

TH-NMR (DMSO-ds, 600 MHz) d: 7.79 (1H, dd, ] =7.2 and 1.2 Hz, biphenyl H-3'), 7.62 (1H, td, ] = 7.8
and 1.2 Hz, biphenyl H-5'), 7.54 (1H, td, | = 7.5 and 1.2 Hz, biphenyl H-4"), 7.47 (1H, brd d, ] =7.2 Hz,
biphenyl H-6'), 7.38 (3H, m, para-H of -CPhs), 7.32 (6H, m, meta-H of -CPhs), 7.02 (2H, BB’ of AA'BB’
system, biphenyl H-2 and H-6), 6.88 (6H, m, ortho-H of -CPhs), 6.78 (2H, AA’ of AA'BB’ system,
biphenyl H-3 and H-5), 5.36 (2H, s, >N-CH>-), 5.26 (1H, s, -OH), 5.01 (2H, s, -CH:0-), 2.44 (2H, t,
J = 7.2 Hz, -CH2CH2CH3s), 2.03 (3H, s, medoxomil CHs-5), 1.54 (2H, m, -CH.CH.CHs), 1.51 (6H, s,
-C(OH)(CHas)2), 0.76 (3H, t, ] = 7.2 Hz, -CHCH2CHp3).

Lit. ITH-NMR (DMSO-ds) &: (400 MHz) 7.78 (1H, d, ] = 6.8 Hz), 7.63 (1H, m), 7.54 (1H, t, ] = 6.8 and
7.6 Hz), 747 (1H, d, ] = 7.6 Hz), 7.35 (9H, m), 7.01 (2H, d, ] = 8.4 Hz), 6.88 (6H, d, ] = 6.6 Hz), 6.77 (2H,
d, ] =8.0 Hz), 5.36 (2H, s), 5.26 (1H, s), 5.0 (2H, s), 2.50 (2H, t, ] = 1.6 and 1.6 Hz), 2.02 (3H, s), 1.53 (2H,
m), 1.50 (6H, s), 0.75 (3H, t, ] = 7.2 and 7.6 Hz) [27]; (300 MHz) 7.29-7.78 (13H, m), 7.02 (2H, d), 6.87
(6H, d), 6.77 (2H, d), 5.35 (2H, s), 5.25 (1H, s), 5.00 (2H, s), 2.43 (2H, 1), 2.02 (3H, s), 1.54 (2H, m), 1.49
(6H, m), 0.75 (3H, t), [23].

BC-NMR (CDCls, 150 MHz) d: 164.2 (tetrazole C-5), 160.7 (>C=0), 160.5 (imidazole C-4), 152.1
(imidazole C-2), 151.8 (medoxomil >C=0), 141.3 (biphenyl C-1), 141.3 (3C, ipso-C of -CPhs), 140.4
(biphenyl C-1), 140.4 (medoxomil C-4 or C-5), 135.5 (biphenyl C-4), 132.8 (medoxomil C-4 or C-5),
130.5 (biphenyl C-6"), 130.4 (biphenyl C-3"), 130.2 (6C, ortho-C of -CPhs), 130.1 (biphenyl C-5), 129.7
(2C, biphenyl C-2 and C-6), 128.3 (3C, para-C of -CPhs), 127.7 (7C, biphenyl C-4" and meta-C of -CPhs),
126.3 (biphenyl C-2'), 124.4 (2C, biphenyl C-3 and C-5), 115.9 (imidazole C-5), 82.9 (-CPhs), 70.4
(-C(OH)(CHas)2), 53.7 (-CH20-), 49.2 (>N-CH>-), 29.3 (-CH-CH:CH3), 29.2 (2C, -C(OH)(CHa)2), 21.3
(-CH2CH>CHs), 13.8 (-CH2CH2CH3s), 9.2 (medoxomil CHs-5).

BC-NMR (DMSO-ds, 150 MHz) d: 163.4 (tetrazole C-5), 160.6 (>C=0), 157.7 (imidazole C-4), 151.6
(medoxomil >C=0), 150.9 (imidazole C-2), 141.1 (biphenyl C-1), 140.8 (3C, ipso-C of -CPhs), 140.3
(medoxomil C-5 or C-4), 139.0 (biphenyl C-1), 136.0 (biphenyl C-4), 132.8 (medoxomil C-4 or C-5),
130.6 (biphenyl C-6"), 130.4 (biphenyl C-5'), 130.2 (biphenyl C-3'), 129.5 (6C, ortho-C of -CPhs), 129.0
(2C, biphenyl C-2 and C-6), 128.2 (3C, para-C of -CPhs), 127.8 (6C, meta-C of -CPhs), 127.7 (biphenyl
C-4'), 125.7 (biphenyl C-2), 125.0 (2C, biphenyl C-3 and C-5), 116.2 (imidazole C-5), 82.2 (-CPhs), 69.6
(-C(OH)(CHs)2), 54.1 (-CH20-), 48.0 (>N-CH>-), 29.7 (2C, -C(OH)(CHs)2), 28.2 (-CH.CH>CHs5), 20.3
(-CH2CH2>CH3s), 13.5 (-CH2CH2CH3s), 8.6 (medoxomil CHs-5).

HRMS (ESI) m/z 801.3401 (caled. for CasHisNsOs [M + H]* 801.3387).

Crystal data for 6 acetone solvate: CssHuNe¢Os-CsHeO, M = 858.97, orthorhombic, Pca21, a =13.493(3) A,
b =11.1003) A, ¢ =29.124(4) A, V = 4362.0(16) A3, Z = 4, Dc = 1.308 Mg-m=, T = 100(2) K, R = 0.037,
WwR = 0.077 [7234 reflections with [ > 20(I)] for 577 variables. CCDC 1059381.

(5-Methyl-2-o0xo0-1,3-dioxolen-4-yl)methyl
4-(1-hydroxy-1-methylethyl)-2-propyl-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yllmethyl-1H-imidazole-5
-carboxylate (7)

A solution of 96% H:504 (13.2 mL, 248.07 mmol, 3.0 eq) in H20 (264 mL) was added to a
suspension of the ester 6 (66.23 g, 82.69 mmol, 1.0 eq) in Me2CO (132 mL). After heating at 50-55 °C
for 2 h, TLC analysis (50% AcOEt/hexanes, R¢=0.36 for 6) indicated the disappearance of the starting
material. The hot solution was diluted with HO (264 mL) and then cooled to 10 °C in an ice-water
bath. Precipitated triphenylmethanol was removed by filtration and washed with H20O (4 x 25 mL).
The combined filtrate and washings were diluted with CH2Cl2 (200 mL) and then, while stirring,
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very carefully neutralized with Na2COs (26.73 g, 252.20 mmol, 3.05 eq) solution in H20 (100 mL).
The resulting layers were separated and the aqueous layer was extracted with CH2Clz (2 x 50 mL).
The combined organic phases were washed with brine (500 mL), dried over anhydrous MgSOs
(30 g), filtered and concentrated by evaporation under reduced pressure to give a light-yellow solid
(HPLC purity: 9 (0.64%), 10 (0.51%), 7 (98.63%) and the sum of other impurities (0.22%)). The crude
medoxomil ester 7 was dissolved in Me:2CO (700 mL) under reflux. The resulting solution was
filtered and the excess of Me2CO (520 mL) was distilled off. AcOEt (230 mL) was added to the
residue while stirring and 230 mL of a mixture of solvents were then distilled off. The resulting
mixture was allowed to cool to room temperature. The precipitated solid was filtered off, washed
with AcOEt (50 mL), dried in air and then in vacuum at room temperature to afford olmesartan
medoxomil (7, 36.76 g, 80% yield). HPLC purity: 9 (0.04%), 10 (0.08%), 7 (99.20%) and the sum of
other impurities (0.68%).

M.p. 182.00-186.14 °C, peak 183.07 °C, heating rate 10.00 °C/min (white crystals). Lit. m.p.: 182-184 °C
(isobutanol) [20,21], 182-184 °C (THF) [20,21,26], 180-182 °C (ethanol, dec.) [19], 180-182 °C
(acetone) [25], 177-180 °C (ethyl acetate, dec.) [18], 175-177 °C (t-butyl-methyl ether-ethyl acetate or
ethyl methyl ketone or methanol-water) [28], 170-172 °C [18], 120-140 °C (heptane) [20,21].

FT-IR (KBr) v: 3396, 3290, 3040, 2972, 2931, 1832, 1740, 1708, 1502, 1474, 1401, 1389, 1302, 1226, 1169,
1136, 1054, 1003, 953, 782, 761 cm™. Lit. IR (KBr) v: 1831, 1707, 1391, 1300, 1167, 1140, 1003, 768,
765 cm™ [26]; 3398, 3291, 3040, 3004, 2972, 2931, 2874, 1832, 1708, 1474, 1389, 1169, 1136, 1053, 782,
761 cm [27]; 3291, 1833, 1740, 1708 cm™ [19]; 1832, 1740, 1707 cm™ [25].

H-NMR (CDCls, 600 MHz) d: 7.82 (1H, dd, ] =7.5 and 1.2 Hz, biphenyl H-3'), 7.60 (1H, m, biphenyl
H-5'), 7.52 (1H, m, biphenyl H-4'), 7.44 (1H, dd, | = 7.2 and 1.2 Hz, biphenyl H-6"), 7.08 (2H, BB’ of
AA'BB’ system, biphenyl H-2 and H-6), 6.79 (2H, AA’ of AA'BB’ system, biphenyl H-3 and H-5), 5.79
(1H, br. s, -OH), 5.41 (2H, s, >N-CH>-), 4.96 (2H, s, -CH:20-), 2.54 (2H, t, | = 7.2 Hz, -CH2CH2CHs),
2.18 (3H, s, medoxomil CHs-5), 1.67 (2H, m, -CH2CH:2CHs), 1.59 (6H, s, -C(OH)(CHs)2), 0.91 (3H, t,
J=7.2 Hz, -CH2CH:CH3s).

Lit. 'TH-NMR (CDCls) &: 7.81 (1H, dd), 7.43-7.6 (3H, m), 7.09 (2H, d), 6.79 (2H, d), 5.41 (1H, s), 4.95
(1H, s), 2.56 (3H, t), 2.17 (3H, s), 1.58-1.69 (2H, m), 1.58 (6H, s), 0.92 (3H, t) [24]; 7.83 (1H, dd, ] = 1.0
and 7.5 Hz), 7.42-7.63 (3H, m), 7.10 (2H, d, ] = 8 Hz), 6.83 (2H, d, ] = 8.0 Hz), 5.45 (2H, s), 5.00 (2H, s),
2.70 (2H, t, ] = 7.5 Hz), 2.19 (3H, s), 1.6-1.8 (2H, m), 1.63 (6H, s), 0.93 (3H, t, ] = 7.5 Hz) [18]; (260 MHz)
7.72 (1H, dd, ] = 1.7 Hz), 7.3-7.5 (3H, m), 6.99 (2H, d, ] = 8,0 Hz), 6.70 (2H, d, ] = 8.0 Hz), 5.32 (2H, s), 4.86
(2H, s), 2.48 (2H, t, ] = 7.5 Hz), 2.07 (3H, s), 1.54-1.63 (2H, m), 1.50 (6H, s), 0.82 (3H, t, ] = 7.5 Hz) [28].

H-NMR (DMSO-ds, 600 MHz) 6: 16.30 (1H, br. s, >N-H), 7.68 (1H, dd, | = 7.5 and 1.2 Hz, biphenyl
H-5"), 7.65 (1H, m, biphenyl H-3'), 7.57 (1H, m, biphenyl H-4'), 7.54 (1H, dd, ] = 7.2 and 1.2 Hz,
biphenyl H-6"), 7.05 (2H, BB’ of AA'BB’ system, biphenyl H-2 and H-6), 6.87 (2H, AA’ of AA'BB’
system, biphenyl H-3 and H-5), 5.43 (2H, s, >N-CH>-), 5.22 (1H, br. s, -OH), 5.06 (2H, s, -CH20-), 2.61
(2H, t, ] =7.2 Hz, -CH-CH2CHps), 2.08 (3H, s, medoxomil CHs-5), 1.59 (2H, m, -CHCH2CHs), 1.48 (6H,
s, -C(OH)(CHs)2), 0.88 (3H, t, ] = 7.2 Hz, -CH2CH2CHs).

Lit. 'TH-NMR (DMSO-ds) d: (500 MHz) 7.68 (1H, dt, ] = 1.5 and 8.5 Hz), 7.65 (1H, dd, ] = 1.5 and 8.5 Hz),
7.57 (1H, dt, ] = 1.5 and 8.5 Hz), 7.54 (1H, d, ] = 8.0 Hz), 7.05 (2H, d, ] = 8.5 Hz), 6.87 (2H, d, ] = 8.5 Hz),
5.43 (2H, s), 5.22 (1H, s), 5.06 (2H, s), 2.61 (2H, t, ] = 8.0 Hz), 2.08 (3H, s), 1.58 (2H, m), 1.48 (6H, s), 0.88
(H, t, [ = 7.5 Hz) [27]; 7.52-7.70 (4H, m), 7.04 (2H, d, ] = 8.5 Hz), 6.86 (2H, d, ] = 8.5 Hz), 5.42 (2H, s),
5.20 (1H, s), 5.05 (2H, s), 2.60 (2H, t, | = 7.5 Hz), 2.08 (3H, s), 1.58 (2H, m, ] = 7.5 Hz), 1.47 (6H, s), 0.88
(3H, t, ] = 7.5 Hz) [19]; (300 MHz) 7.50-7.69 (4H, m), 7.03 (2H, d, ] = 8.0 Hz), 6.85 (2H, d, ] = 8.0 Hz),
5.41 (2H, s), 5.22 (1H, s), 5.05 (2H, s), 2.50 (2H, s), 2.08 (3H, s) [29].
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BC-NMR (CDCls, 150 MHz) d: 161.0 (imidazole C-4), 160.8 (>C=0), 155.1 (tetrazole C-5), 152.8
(medoxomil >C=0), 152.5 (imidazole C-2), 140.9 (medoxomil C-4 or C-5), 140.6 (biphenyl C-1'), 138.7
(biphenyl C-1), 136.4 (biphenyl C-4), 133.2 (medoxomil C-4 or C-5), 131.3 (biphenyl C-5"), 130.9
(biphenyl C-3"), 130.7 (biphenyl C-6'), 129.5 (2C, biphenyl C-2 and C-6), 128.2 (biphenyl C-4'), 125.2
(2C, biphenyl C-3 and C-5), 122.8 (biphenyl C-2'), 116.2 (imidazole C-5), 70.7 (-C(OH)(CHzs)2), 53.9
(-CH20-), 49.1 (>N-CH>-), 29.1 (-CH.CH>CH3), 29.0 (2C, -C(OH)(CHs)2), 21.2 (-CH.CH-CHs), 13.8
(-CH2CH2CH3s), 9.4 (medoxomil CHz-5).

BC-NMR (DMSO-ds, 150 MHz) &: 160.7 (>C=0), 157.5 (imidazole C-4), 155.0 (tetrazole C-5), 151.7
(medoxomil >C=0), 151.0 (imidazole C-2), 141.0 (biphenyl C-1'), 140.4 (medoxomil C-5 or C-4), 138.1
(biphenyl C-1), 136.6 (biphenyl C-4), 132.8 (medoxomil C-4 or C-5), 131.0 (biphenyl C-5), 130.5
(biphenyl C-3'), 130.5 (biphenyl C-6'), 129.0 (2C, biphenyl C-2 and C-6), 127.8 (biphenyl C-4), 125.4
(2C, biphenyl C-3 and C-5), 123.5 (biphenyl C-2"), 116.2 (imidazole C-5), 69.6 (-C(OH)(CHzs)2), 54.1
(-CH20-), 48.0 (>N-CHo>-), 29.7 (2C, -C(OH)(CHs)2), 28.2 (-CHCH2CHz), 20.6 (-CH2CH>CHs), 13.6
(-CH2CH2CHs), 8.7 (medoxomil CHs-5).

Lit. 3C-NMR (DMSO-ds) o: 160.7, 157.7, 155.1, 151.7, 151.1, 141.1, 140.4, 138.2, 136.6, 132.8, 130.9,
130.5,129.0, 127.7, 125.4, 123.6, 116.2, 69.7, 54.1, 48.1, 29.6, 28.3, 20.6, 13.5, 8.7 [27].

HRMS (ESI) m/z 559.2306 (calcd. for C2oH31NeOs [M + H]* 559.2305).

4-(1-Hydroxy-1-methylethyl)-2-propyl-1-[2’-(1H-tetrazol-5-yl)biphenyl-4-yll-methyl-1H-imidazole-
5-carboxylic acid (olmesartan, 8)

A solution of NaOH (0.716 g, 17.9 mmol, 2.0 eq) in H20 (15 mL) was added to a solution of
olmesartan medoxomil (7, 5.0 g, 8.95 mmol, 1.0 eq) in MeOH (100 mL). After being stirred at room
temperature for 24 h, TLC analysis (MeOH/AcOEt 30%) indicated the disappearance of the starting
material 7. MeOH was evaporated under reduced pressure and the residue was portioned between
H:O (100 mL) and AcOEt (25 mL). The aqueous layer was separated and acidified to pH 5.5-6.0 by
the dropwise addition of glacial AcOH. The resulting mixture was stirred at room temperature for
additional 30 min. The precipitated solid was filtered off, washed with H2O and dried under
vacuum at room temperature. The crude product (3.98 g) was purified by maceration in Me2CO to
afford olmesartan (8, 3.83 g, 96%).

M.p. 172.90-185.87 °C, peak 179.46 °C, heating rate 10.00 °C/min (white powder). Lit. m.p.: 166-169 °C
(diisopropyl ether) [18], 199-201 °C (EtOH) [19].

FT-IR (KBr) v: 3432, 2972, 1637, 1572, 1509, 1463, 1432, 1364, 1336, 1193, 979, 874, 825, 761 cm™. Lit. IR
(KBr) v: 3429, 3066, 1637 cm™! [30].

TH-NMR (DMSO-ds, 600 MHz) d: 7.67 (1H, dd, | = 7.5 and 1.2 Hz, biphenyl H-5"), 7.64 (1H, m,
biphenyl H-3'), 7.56 (1H, m, biphenyl H-4"), 7.53 (1H, dd, ] =7.2 and 1.2 Hz, biphenyl H-6'), 7.06 (2H,
BB’ of AA'BB’ system, biphenyl H-2 and H-6), 6.95 (2H, AA’' of AA'BB’ system, biphenyl H-3 and
H-5), 5.65 (2H, s, >N-CH2-), 2.58 (2H, t, ] = 7.2 Hz, -CH.CH2CHs), 1.54 (6H, s, -C(OH)(CHs)2), 1.53 (2H,
m, -CH2CH-CH3), 0.85 (3H, t, ] = 7.2 Hz, -CHCH-CH3).

Lit. 'TH-NMR (DMSO-ds) &: (400 MHz) 7.62-7.70 (2H, m), 7.51-7.59 (2H, m), 7.06 (2H, d, ] = 8.3 Hz),
6.94 (2H, d, ] = 8.3 Hz), 5.64 (2H, s), 2.57 (2H, t, ] = 7.6 Hz), 1.53 (6H, s), 1.53 (2H, tq, J= 7.3 and 7.6 Hz),
0.85 (3H, t, ] = 7.3 Hz) [31]; 7.5-7.7 (4H, m), 7.06 (2H, d, ] = 8.5 Hz), 6.94 (2H, d, ] = 8.5 Hz), 5.64 (2H, s),
2.58 (2H, t, ] = 8 Hz), 1.4-1.6 (2H, m), 1.54 (6H, s), 0.85 (3H, t, ] = 7.5 Hz), [18]; 7.59-7.61 (2H, m),
7.47-7.53 (2H, m), 7.01-7.03 (2H, m), 6.89-6.91 (2H, m), 5.61 (2H, s), 2.54 (2H, t), 1.49-1.51 (8H, m),
0.82 (3H, t) [32]; (400 MHz) 7.5-7.8 (4H, m), 6.9-7.2 (4H, m), 5.7 (2H, s), 2.6 (2H, t, ] = 5.4 Hz), 1.4-1.7
(2H, m), 1.6 (6H, s), 0.8 (3H, t, ] = 5.6 Hz) [30].
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BC-NMR (DMSO-ds, 150 MHz) &: 160.9 (>C=0), 155.0 (tetrazole C-5), 153.1 (imidazole C-4), 150.7
(imidazole C-2), 141.0 (biphenyl C-1'), 138.1 (biphenyl C-1), 136.8 (biphenyl C-4), 131.1 (biphenyl
C-5), 130.6 (biphenyl C-3'), 130.6 (biphenyl C-6"), 129.0 (2C, biphenyl C-2 and C-6), 127.8 (biphenyl
C-4), 126.0 (2C, biphenyl C-3 and C-5), 1234 (biphenyl C-2'), 118.0 (imidazole C-5), 70.8
(-C(OH)(CHas)2), 47.0 (>N-CH->-), 29.7 (2C, -C(OH)(CHs)2), 28.0 (-CH2CH2CH3), 20.4 (-CH.CH>CH3),
13.6 (-CH2CH2CH3).

HRMS (ESI) m/z 447.2134 (calcd. for C2aH2zNeOs [M + H]J* 447.2145).
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Spectral data (NMR, IR, HRMS) and DSC thermograms of the bromide 2 and compounds synthesized
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Figure S1. '"H-NMR (600 MHz, CDCls, d, ppm) spectrum of the bromide 2.

510



D T T T
~ M~ M~~~ W YW YW YW YInon

L

2\

12T 9 —

099*T
Mho.ﬂl\

66%°2

2IS°2C

mﬂm.ﬂ|\

i IJL U

EET v/

I

|

N

UL

L
T
‘L
T
L

nvv.h|\
88%°L
067" L

NW&.&
v98°L

SL8°L
LL8" L

ppm
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Figure S6. 'H-NMR (200 MHz, CDCls, d, ppm) spectrum of the N-2 substituted medoxomil impurity 9.
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" OH
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Figure S10. 'H-NMR (600 MHz, DMSO-ds, d, ppm) spectrum of the ethyl ester 3.
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Figure S11. '"H-NMR (600 MHz, DMSO-ds, d, ppm) spectrum of the medoxomil ester 6.
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Figure S14. '"H-NMR (600 MHz, DMSO-ds, d, ppm) spectrum of the N-2 substituted medoxomil impurity 9.
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Figure S21. ®*C-NMR (150 MHz, CDCls, d, ppm) spectrum of the N-1 substituted medoxomil impurity 10.
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Figure S25. ®*C-NMR (150 MHz, DMSO-ds, d, ppm) spectrum of the olmesartan medoxomil (7).
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Figure S26. *C-NMR (150 MHz, DMSO-ds, d, ppm) spectrum of the olmesartan (8).
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Figure S528. 3C-NMR (150 MHz, DMSO-ds, d, ppm) spectrum of the N-1 substituted medoxomil impurity 10.
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Figure 5§29. 'H/BC g-HMBC NMR spectrum of the N-2 substituted medoxomil derivative 9 in CDCls solution.
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Figure S30. 'H/"*C g-HMBC NMR spectrum of the N-1 substituted medoxomil derivative 10 in CDCls solution.
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Figure S31. 'H/"®N g-HMBC NMR spectrum of the N-2 substituted medoxomil derivative 9 in DMSO-ds solution.
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Figure S32. 'H/'>N g-HMBC NMR spectrum of the N-1 substituted medoxomil derivative 10 in DMSO-ds solution.
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Figure S33. IR spectrum (KBr, v, cm™) of the bromide 2.
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Figure S34. IR spectrum (KBr, v, cm™) of the ethyl ester 3.

543



% Transmittance

85 4OM-6/245/21/1, B-1587/12, KBr, KK

& 8 3 &
3395
——
2969
2929
2873
o ——
P
1605

1 185\—€)
957

823

786

o 3
i J 5% 5
N R ~ 7/ |8 & 2 @3
2] §§ N s ~ o~
20 + § .8-\

) - g
15 < / g -

«© =

c 3
4000 3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)

Figure S35. IR spectrum (KBr, v, cm™) of the medoxomil ester 6.
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Figure S36. IR spectrum (KBr, v, cm™) of the olmesartan medoxomil (7).
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Figure S37. IR spectrum (KBr, v, cm™) of the olmesartan (8).
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Figure S38. IR spectrum (KBr, v, cm™) of the N-2 substituted medoxomil impurity 9.
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Figure S39. IR spectrum (KBr, v, cm™) of the N-1 substituted medoxomil impurity 10.
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Figure 540. HRMS spectrum of the ethyl ester 3.
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801.3369 1.8 2.2 37.5 760.5 7.450 0.06 C59 H45 03
801.3414 -2.7 -3.4 34.5 758.2 5.154 0.58 C49 H41 N10 02
801.3360 2.7 3.4 25.5 762.4 9.312 0.01 C43 H45 N8 08
801.3427 -4.0 -5.0 28.5 753.2 0.156 85.59 C52 H49 08
801.3342 4.5 5.6 38.5 758.4 5.334 0.48 C55 H41 N6 O
801.3441 -5.4 -6.7 33.5 755.8 2.741 6.45 C53 H45 N4 04
801.3328 5.9 7.4 33.5 755.9 2.832 5.89 C54 H45 N2 05
801.3320 6.7 8.4 21.5 766.6 13.537 0.00 C38 H45 N10 010
801.3454 -6.7 -8.4 38.5 759.4 6.281 0.19 C54 H41 N8
801.3302 8.5 10.6 34.5 759.8 6.750 0.12 C50 H41 N8 03
801.3473 -8.6 -10.7 25.5 765.5 12.369 0.00 C42 H45 N10 07
801.3481 -9.4 -11.7 37.5 763.2 10.104 0.00 C58 H45 N2 02
801.3288 9.9 12.4 29.5 761.1 8.005 0.03 C49 H45 N4 07

Figure S41. HRMS spectrum of the medoxomil ester 6.
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OM-09-03-09.13

. 15-Jan-2014
if_ela46 9 (0.209) Cm (7:13-(2:5+15:26)) ‘ 4 1: TOF MS ES+
100- 559.23 M+ 3.31e5
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|
|
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O\O_ |
|
|
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|
|
}
582.21
429.20
207.09 ; 603.20
- . | . O P — : : y > m/z
200 300 400 500 600 700 800 900 1000 1100
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
525 formula(e) evaluated with 4 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-50 H:0-50 N:0-10 0O:0-10
OM-09-03-09.13 15-Jan-2014
if_ela46 9 (0.209) AM2 (Ar,30000.0,0.00,0.00); ABS; Cm (7:13-(2:5+15:26)) 1: TOF MS ES+
1.21e+006

1823 429.20

430 440 450 460 470 480 490

Minimum:
Maximum:

Mass

559.2306

Calc. Mass

559.2305
559.2318
559.2292
559.2332

mDa

0.1
-1.2
1.4
-2.6

PPM

0.2
-2.
2.5
-4

1

.6

581.21 597.19
3.24 603.19 619.17"1/z

500 510 520 530 540 550 560 570 580 590 600 610 620

-1.5

100.0

DBE i-FIT Norm
17.5 567.6 0.111
22.5 573.0 5.509
12:.5 569.8 2.291
16.5 577.0 9.510

Conf (%) Formula

89.47
0.41
10.12
0.01

C29 H31 N6 06
C30 H27 N10 02
C28 H35 N2 010
C33 H35 08

Figure S42. HRMS spectrum of the olmesartan medoxomil (7).
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OM-8/248/80 ' i 19-Feb-2014
if_ela192 12 (0.259) Cm (8:18-(2:4+H44Q) -]‘ M'=428 ta 1: TOF MS ES+
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100,
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| 45118 (M1l
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397.20 | | i
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Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
286 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-50 H:0-50 N:0-10 0O:0-5
OM-8/248/80 19-Feb-2014
if_ela192 12 (0.259) AM2 (Ar,30000.0,0.00,0.00); ABS; Cm (8:17-(2:5+26:34)) 1: TOF MS ES+
8.33e+006
429.20447.21
1‘3,81' 18250.207.09 _ 3:‘2‘20407.191 b 515'I1969_2r.26 . 824.36 893.42.915.40 93738 116048 .
T e . DA | /27— —— R —e 222
100 200 300 400 500 600 700 800 900 1000 1100
Minimum: -1.5
Maximum: 3.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
447.2134  447.2145 -1.1  -2.5 14.5 585.9 0.002 99.80 C24 H27 N6 O3
447.2113 2.1 4.7 22.5 592.1  6.220 0.20 C35 H27

Figure S43. HRMS spectrum of the olmesartan (8).
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OM-12/1

SYNAPT G2S HDMS 11-Jan-2013
if_ke3553 11 (0.243) Cm (9:19-(2:6+36:49)) IR 1: TOF n;:; 15?,7
100+ 671.24 3.36e6
OH
/\K)\O
N 0—4b
ag_
672.25
673.25
275.12
c*ll *ob (1 ' — m/
200 300 400 700 800 900 1000 1100 1300 1400
Single Mass Analysis
Tolerance = 10.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 4
Monoisotopic Mass, Even Electron lons
922 formula(e) evaluated with 14 results within limits.(up to 50 closest results for each mass)
Elements Used:
C:0-200 H:0-200 N:0-10 0:0-10
Minimum: -1.5
Maximum: 10. 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
671.2454 671.2447 0.7 1.0 33.5 939.7 6.503 0.15 C46 H31 N4 02
671.2466 -1. -1.8 20.5 934.7 1.540 21.44 C34 H35 N6 09
671.2434 2.0 3.0 28.5 938.9 5.674 0.34 C45 H35 06
671.2479 -2. -3.7 25.5 935.0 1.808 16.40 C35 H31 N10 05
671.2487 -3. -4.9 37.5 943.3 10.157 0.00 C51 H31 N2
671.2420 3.4 5.1 34.5 937.9 4.675 0.93 C42 H27 N10
671.2407 4.7 7.0 29.5 936.8 3.601 2.73 C41 H31 N6 04
671.2506 -5. -7.7 24.5 934.3 1.117 32.73 C39 H35 N4 07
671.2393 6.1 9. 24.5 934.7 1.534 21.58 C40 H35 N2 08
671.2519 -6. -9.7 29.5 937.5 4.322 1.33 C40 H31 N8 03
671.2375 7.9 11.8 37.5 944.7 11.547 0.00 C52 H31 O
671.2538 -8. -12.5 16.5 941.9 8.718 0.02 C28 H35 N10 010
671.2367 8.7 13.0 25.5 936.9 3.766 2.31 C36 H31 N8 06
671.2546 -9. -13.7 28.5 941.1 7.891 0.04 C44 H35 N2 05

Figure S44. HRMS spectrum of the N-2 substituted medoxomil impurity 9.
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OM-12/2 SYNAPT G2S HDMS 11-Jan-2013
13:21:05
if_ke3554 10 (0.226) Cm (9:22-(3:7+34:47)) M+ 1: TOF MS ES+
671.2 3.25e5
100
OH
o [ '(‘
N}\/\N:N IOFO
“ Ay
T
o)
ag_
672.25
54122 653.24 673.25
275.12 1
01.1“.1.....‘.[', . l . — miz
200 300 400 500 600 700 800 900 1000 1100 1200 ~ 1300 = 1400
Single Mass Analysis
Tolerance = 10.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 4
Monoisotopic Mass, Even Electron lons
922 formula(e) evaluated with 15 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-200 H:0-200 N:0-10 O:0-10
Minimum: -1.5
Maximum: 10.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
671.2463 671.2466 -0.3 -0.4 20.5 105.4 1.974 13.89 C34 H35 N6 09
671.2447 1.6 2.4 33.5 114.8 11.404 0.00 C46 H31 N4 02
671.2479 -1.6 -2.4 25.5 103.7 0.364 69.49 C35 H31 N10 05
671.2487 -2.4 -3.6 37.5 118.1 14.737 0.00 C51 H31 N2
671.2434 2.9 4.3 28.5 114.4 11.066 0.00 C45 H35 06
671.2420 4.3 6.4 34.5 112.4 9.047 0.01 C42 H27 N10
671.2506 -4.3 -6.4 24.5 108.6 5.234 0.53 C39 H35 N4 07
671.2407 5.6 8.3 29.5 111.8 8.405 0.02 C41 H31 N6 04
671.2519 -5.6 -8.3 29.5 111.2 7.772 0.04 C40 H31 N8 03
671.2393 7.0 10.4 24.5 111.0 7.587 0.05 C40 H35 N2 08
671.2538 -7.5 -11.2 16.5 114.4 10.990 0.00 C28 H35 N10 010
671.2546 -8.3 -12.4 28.5 115.9 12.533 0.00 C44 H35 N2 05
671.2375 8.8 13.1 37.5 119.8 16.409 0.00 C52 H31 0
671.2367 9.6 14.3 25.5 105.2 1.836 15.95 (C36 H31 N8 06
671.2559 -9.6 -14.3 33.5 117.1 13.701 0.00 C45 H31 N6 O

Figure S45. HRMS spectrum of the N-1 substituted medoxomil impurity 10.
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Method: metoda 25/180 10/N2
25,0-180,0°C 10,00*C/min N2 60,0 mimin

OM-2B-1138/13,12.03.2014 083750
\‘E‘I 138/13, 4,4000 mg > ?
“

Integral =28712md
7 normalized -65,25 Jg™1
Onset 15510°C
Peak Height 14,07 mw
Peak 157,73°C
Extrapol. Peak 157,86 °C
Endset 160,57 *C
Peak Width 308°C
Len Limit 148,26 °C

Right Limit 160,76 *C
Left bl Limit 148,26 °C
10 Right bl Limit 160,76 *C
mw Heating Rate 10,00 *Cmin*1
Baseline Type line

30 a0 50 60 70 80 90 100 110 120 130 140 150 60 *C
0 1 2 3 4 5 0 7 I o 10 1 12 13 min
IF/AANn/: METTLER STAR" SW 8.10

Figure S46. DSC thermogram of the bromide 2.
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OM-3 wzorzec, B-495/13,10.05.2013 08:32:02
\om-a wzorzec, B-495/1 3, 5,0600 mg
| N <
- > 4
Integral -319.80mJ
normalized -63,20Jg™1
Onset 168,37 °C
Peak Height 26,30 mw
20 Peak 168,70 °C
mw Extrapol. Peak 168,87 °C
Endset 171,86 °C
Peak Width 1,70°C
Left Limit 158,48 °C
Right Limit 171,95°C
Lefl bl Limit 158,48 °C
Rightbl Limit 171,95°C
Heating Rate 10,00 *Cmin*1
Baseline Type line
4
30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200°C
0 1 2 3 4 5 6 4 8 9 10 1" 12 13 14 15 16 17 min
IF/AANn/: METTLER STAR® SW 8.10

Figure S47. DSC thermogram of the ethyl ester 3.
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OM-6/245/21/1,B-1687/12,07.05.2014 0814.01

OM-B245/21/1, 81687112, 7,7500 mg

L 3
Integral -500,77 mJ
20 normalized -64,62 Jg™1
mw Onset 99,86 *C
Peak Height 17,79 mw
Peak 103,13 *C
Extrapol. Peak 103,34 *C
Endset 106,59 *C
Peak Width 384°C
Len Limit 85,02 °C
Right Limit 112,61 °C OH
Len bl Limit 86,02 °C
RightblLimit 112,61 *C
Heating Rate 10,00 *Cmin™1 [o)
Baseline Type Integ. tang.
N o}
Y(o
[e]
~«°
40 60 100 120 140 160 180 200 *C
L A ' A 1 A A A A A A A A L ' A L A >
1) Al T v T v I v L] v T v L) L) v v L) v
4 () 8 10 12 14 16 18 min

0 2
IF/AAN/: METTLER

Figure S48. DSC thermogram of the medoxomil ester 6.
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\

OM-04-03-09.13,B-1902/13, 20.05.2014 13:18:30
OM-04-03-09.13,B-1902/13, 4,4100 mg

Method: metoda 25/220 10/N2

25,0-220,0°C 10,00°Cimin N2 60,0 mlmin

Integral -405,88 mJ
normalized  -92,04 Jg™1
Onset 18200°C
Peak Height 23,55 mW
Peak 183,07°C
Extrapol. Peak 18321°C
Endset 186,14°C
Peak Width 215°C
20 Left Limit 17409°C
mw Right Limit 190,69 °C
Left bl Limit 17405°C
Rightbl Limit 19069 *C
Heating Rate 10,00 *Cmin™1
Baseline Type integ. tang.
OH
N
& N N-NH
e \
N _N
I A, 0
° (J
(e]
40 60 80 100 120 140 160 180 200 *C
L 1 1 1 1 1 1 1 - | 1 1 1 1 1 1 N
r T T T T T T T T T v T
0 2 4 10 12 14 16 18 min

IF/AAn/: METTLER

Figure S49. DSC thermogram of the olmesartan medoxomil (7).
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\ Imp A OM-8 7,5000mg
r 1
> e «
OH
o}
HO
- Integral '82.85 mJ Integral -1 22.87 mJ
no?’n‘“l.d -11,05 Jg™1 normalized <149,69 Jg™1
Onset 43,62°C Onset 17290°C
Peak Height 0,46 mw Peak Height 2314 mw
Peak 71,26 °C Peak 17946 °C
Extrapol. Peak 58,02 *C Extrapol. Peak 17971°C
Endset 93:86 “c Endset 18587 °C
10 PeakWidth 30,10 *C PeskWidh 1.0 C
mw Left Limit 43,65 °C Left Limit 161,98°C
Right Limit 96,47 °C Right Limit 188,756 °C
Right bl Limit 96,47 *C Rightbi Limit 188,75 "C
Heating Rate 10,00 *CrminA1 Heating Rate 10,00 *Cmin~1
Baseline Type line Baseline Type Integ. tang.
30 40 50 60 70 80 a0 100 110 120 130 140 150 160 170 1 190 *C
B e B S S S B B e Bt A S B B S T e B A S I o R e o S e S S e e
0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 min

IF/AAn/: METTLER STAR® SW 8.10

Figure S50. DSC thermogram of the olmesartan (8).
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OM-12/12, B-1588/12, 07.05.2014 08:25:48
OM-12/12, B-1588/12, 7,2000 mg

viv

Integral -547,79 mJ
normalized -76,08 Jg™1
Onset 143,84 °C
7 PeakHeight 16,65 mw
Peak 147,57 °C
Exrapol. Peak 147,88 °C
Endset 151,62 °C
Peak Width 475°C
Left Limit 129,70 °C
Right Limit 155,25 °C
Left bl Limit 129,70 °C
Rightbl Limit 155,25 °C
10 Heating Rate 10,00 *Cmin™~1
mwy Baseline Type Integ. tang.
30 40 50 60 70 80 90 100 110 120 130 140 50 160 170 *C
e B A S A e S e S B A S A A A o e S A B A S e B A o e T e g
0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 min
IF/AAn/: METTLER STAR® SW 8.10

Figure S51. DSC thermogram of the N-1 substituted medoxomil impurity 10.
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Abbreviations

AcOFt ethyl acetate

AcOH acetic acid

DMF N,N-dimethylformamide
DMSO dimethyl slufoxide
EtOH ethanol

MeCN acetonitrile

Me2CO acetone

MeOH methanol

i-PrOH isopropanol

THF tetrahydrofuran
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