Supplementary Data

Table S1. Reaction time, yields and melting points of the synthesized benzimidazole derivatives.

R N
\
L
H
Compound R Reaction Time (min)  Yield (%) mp/°C Lit. mp/°C
1 H 30 74 170-172 170 [1]
2 CHs 60 87 112-114  112-114[2]
3 OCHjs 60 85 116-118  117-120[3]
4 Cl 180 100 123-125  124-126 [4]
5 Br 180 97.5 130-133  130-131[5]
6 F 180 90.0 130-132 132 [6]
7 NO; 480 100 203-205  204-205 [4]
8 CN 1440 44 230-232  230-233[7]
RS A Ca
\©:N\>—x\ X: CH,. lCngH3
6 N NH,
7 H
Compound R  Amino Acid Reaction Time (h) Yield (%) mp/°C  Lit. mp/°C
9 H Gly 300 89 270-272 268-270 [8]
10 CHs Gly 170 52 208-210 208-21019]
11 Cl Gly 216 39 252-254 251-252 [9]
12 Br Gly 216 22 258-260 NEW
13 F Gly 216 16 262-264 258-262 [9]
14 NO; Gly 300 21 254-256 248-251[9]
15 H L-Ala 264 67 138-140 133-138[8]
16 CHs L-Ala 264 68.5 212-214 212-213[9]
17 Cl L-Ala 288 41 154-156 152-154[9]
18 Br L-Ala 288 19 158-160 NEW

19 F L-Ala 33 260-262 262-264 [9]

288
RS_A N
JOHa
6 N

7 H
Compound R  Reaction Time (h) Yield (%) mp/°C Lit. mp/°C

20 H 24 60 164-166 164-165 [10]
21 NO; 24 40 175-177 178-179 [11]

R N
T
H SH

Compound R  Reaction Time (h) VYield (%) mp/°C Lit. mp/°C
22 H 60 82 170-172  173[12]
23 NO> 70 47.8 195-197  195[12]
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Table 1. Cont.
’ @N%
H OH
Compound R Reaction Time (min)  Yield (%) mp/°C Lit. mp/°C
24 H 180 96 172-174 170-172 [13]
25 CHjs 180 100 194-196 202-203 [9]
26 OCHjs 480 100 182-184 190-191 [14]
27 Cl 480 95 200-202 202 [13]
28 Br 480 85 208-210 208 [15]
29 F 480 70 182-184 182 [16]
30 NO> 2880 56 198-200 198-200 [9]
31 CN 60 57 170-172 172-173 [17]
R @Nﬁ
N Cl
H
Compound R Reaction Time (min) Yield (%) Method mp/°C Lit. mp/°C
32 H 180 72 Hiroyuki, 2001  142-144 140-141
33 CHs 180 61 Hiroyuki, 2001  128—-130 127-132
. 199 + 23.2 °C Calculated
34 OCH3 180- 89 Dirk, 2009 200-202
(ACD/LABS)
35 Cl 300- 79 Dirk, 2009 210-212 213-214[18]
36 Br 300- 91 Dirk, 2009 248-250 249-250 [19]
. 180.6 + 22.3 °C Calculated
37 F 300- 80 Dirk, 2009 212-214
(ACD/LABS)
38 NO: 480- 88 Dirk, 2009 170-172 174 [20]
39 CN 560- 57 Dirk, 2009 230-232 230-232 [7]
SR X 3a ’\3| 0
N\
;Qa: N>2—<O H
7 H
1
Compound R Yield (%0) mp/°C Lit. mp/°C
40 H 44 170-172 (lit. 168-169 °C) [21]
41 CH3 83 140-142 (lit., 140 °C) [22].
42 OCH3 84 150-152 (lit., 152-154 °C) [23]
43 Cl 24 158-160 (lit., 159-160 °C) [23].
44 Br 37 162-164 (lit., 206 °C) [24]
45 F 38 166-168  224.3 +26.5 °C Calculated (ACD/LABS)

46 NO2 55 198-200 (lit., 198-200 °C) [9].
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Table 1. Cont.
R N
N
ﬁwﬁo N
CHj;

Compound R R! Reaction Time (h)  Yield (%) mp/°C Lit. mp/ °C
47 H H 24 43.4 128-130 125-130 [25]
48 CH3s H 24 46.5 122-124 150 °C [26]

178.2+22.3°C
49 Cl H 24 8.8 136-138
Calculated (ACD/LABS)
50 Br H 24 15.8 158-160 NEW
51 F H 24 53 132-134 NEW
52 OCHa H 24 25 182-184 183 [27]
53 NO, H 24 19.4 160-162 167-168 [27]

New Compounds
(5-Bromo-1H-benzimidazole-2-yl)methanamine 12

(5-Bromo-1H-benzimidazole-2-yl)methanamine 12 was prepared using the Phillips procedure [1],
using 4-bromo-1,2-phenylenediamine (3.74 g, 20 mmol) and glycine (2.25 g, 30 mmol) dissolved in
hydrochloric acid (14 mL, 5.5 M). The reaction was heated under reflux for 10 days and then left to
evaporate slowly. 5-Bromo-(1H-benzimidazole-2-yl)methanamine was isolated as brownish orange
precipitate Yield 22%. mp 258-260 °C. *H-NMR (DMSO-ds) & 9.093 (s, br, 2H, NH2), § 8.815 (br, s,
1H, NH), § 7.36 (d,1H, 4] = 4.8 Hz, 4-H), § 8.11 (d,1H, 3J = 8.8 Hz, 7-H), § 7.77 (dd,1H, 3J = 9.20 Hz,
43 =1.60 Hz, 6-H), 5 4.38 (s, 2H, 1'-H);*C-NMR (DMSO-ds) & 168.98 (C-2), & 149.58 (C-3a, C-7a), §
129.41 (C-6), & 126.55 (C-4), &6 122.51 (C-7), & 106.86 (C-5), & 36.30 (C-1); vmax/cm™* (KBr) 3233
(N-H), 3056 (C-H, sp?), 2852 (C-H, sp®), 1074 C-Br. MS (El): m/z 226 (M*, 100%) 228 (M + 2, 100%).

(S)-1-(5-Bromo-1H-benzimidazole-2-yl)ethanamine 18

(S)-1-(5-Bromo-1H-benzimidazole-2-yl)ethanamine 18 was prepared according to the Phillips
procedure [1] using 4-bromo-1,2-phenylenediamine (0.22 g, 1.2 mmol), S-alanine (0.11 g, 1.23 mmol)
and hydrochloric acid (20 mL, 5.5 M). The mixture was heated under reflux for 12 days. The resulting
dark brown solution was evaporated to dryness. (S)-1-(5-bromo-1H-benzimidazole-2-yl)ethanamine was
obtained as a dark brown solid Yield 19%. mp 158-160 °C. H-NMR (DMSO-ds) & 8.13 (1H, t,
3 =9.20 Hz, 7-H), § 7.78 (1H, d, 3J = 9.20 Hz, 6-H), 6 7.33 (1H, d, J = 4.40 Hz, 4-H), § 4.73 (1H, m,
1'-H), § 1.39 (3H, d, 3] = 6.80 Hz, 2'). vmax/cm™* (KBr) 3401 (N-H), 3044 (C-H, sp?), 2847 (C-H, sp?),
1621 and 1471 (C=N). MS (El): m/z 240 (M*, 100%) 242 (M + 2, 100%).

(N-Methyl-5-bromo-1H-benzimidazole-2-yl)-methanol 50

N-Methyl-2-methanol 5-bromobenzimidazole 50 was prepared according to the procedure by
Gonzélez-Chavez et al. [28]. A solution of 5-bromo-(1H-benzimidazole-2-yl)-methanol 28 (0.60 g,
2.60 mmol), and sodium hydroxide (0.10 g, 2.60 mmol) were stirred in dry acetone (10 mL) for 30 min.
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Then, iodomethane (0.37 g, 2.60 mmol) was added and the mixture was stirred for 24 h. The reaction
mixture was concentrated to a quarter and then poured into ice-cold water. The solid was filtered and
washed with 50% HCI. The solid was washed with water (100 mL) and purified by column
chromatography (9:1 chloroform/ethanol) to give the desired product (50) as a bright yellow crystals
Yield 16%. mp 158-160 °C. *H-NMR (DMSO-ds) & 7.88 (1H, s, 4-H), § 7.58 (1H, d, %J = 8.00 Hz,
7-H), § 7.43 (1H, dd, *J = 8.00 Hz, *J = 1.60 Hz 6-H), § 5.68 (1H, br, s, OH), § 4.75 (2H, s, CH2), § 3.86
(3H, s, N-CHz3); *C-NMR (DMSO-ds) & 155.42 (C-2), & 143.10 (C-3a), § 137.27 (C-7a), & 124.74
(C-5), 8 121.66 (C6), § 120.55 (C-7), § 111.90 (C-4) & 56.27 (C-1") § 30.03 (N-CH3); vmax/cm ™ (KBr)
3122 (C-H, sp?), 2851 (C-H, sp%), 1479 and 1348 (C-H, bend), 1105 (C-Br); MS (El): m/z 241 (M*, 100%),
243 (M + 2, 100%).

(N-Methyl-5-fluoro-1H-benzimidazole-2-yl)-methanol 51

N-Methyl-2-methanol-5-flourobenzimidazole 51 was prepared according to using the procedure by
Harisha et al. [28]. A solution of (5-fluoro-1H-benzimidazole-2-yl) methanol 29 (0.42 g, 2.5 mmol), and
sodium hydroxide (0.1 g, 2.5 mmol) were stirred in dry acetone (8 mL) for 30 min. Then, iodomethane
(0.35 g, 2.5 mmol) was added and the mixture was stirred for 24 h. The reaction mixture was
concentrated to a quarter and then poured into ice-cold water. The solid was filtered and washed with
50% HCI to neutralize the excess potassium carbonate. The solid was washed with cold water (25 mL)
and aqueous ethanol. The desired product 51 was dried and recrystallized from ethanol to give pale
cream crystals Yield 53%. mp 132-134 °C. *H-NMR (DMSO-ds) & 7.60 (1H, d, 3J = 8.00 Hz, 7-H), &
7.53 (1H, d, 3J = 8.00 Hz, 4-H), 5 7.25 (1H, dt, 3 = 7.80 Hz, 4] = 1.20, 5-H), § 7.19 (1H, dt, 3J = 8.00 Hz,
43=1.20, 6-H), § 5.63 (1H, t, ] = 5.60 Hz, OH),  4.73 (2H, d, 3J = 4.80 Hz, CH>), 6 3.83 (3H, s, CH3);
13C-NMR (DMSO-ds) § 155.02 (C-4, C-7), § 121.27 (C-5, C-6), 5 118.14 (C-3a, C-7a), 6 111.12 (C-2),
8 57.51 (C-1"); vmax/cm™ (KBr) 3170 (C-H, sp?), 2865 (C-H, sp®), 1434 and 1343 (C-H, bend), 1137
(C-F). MS (El): m/z 181 (M + 1, 100%), 182 (M + 2, 15%), 163 (M-OH, 15%).

Other Compounds
((5-Methyl-1H-benzimidazole-2-yl)-methanol) 25

(5-Methyl-1H-benzimidazole-2-yl)-methanol 25 was prepared using the Phillips procedure [1],
4-Methyl-1,2-phenylenediamine (12.22 g; 0.1 mol) and glycolic acid (11.40 g; 0.15 mmol) in
hydrochloric acid (50 ml, 5.5 M) were heated under reflux with for 3 h. The reaction mixture was cooled
to room temperature and ammonia solution was added and the mixture cooled in ice until a bright brown
precipitate formed. The resulting solid was recrystallised from aqueous ethanol to give (5-methyl-1H-
benzimidazole-2-yl)-methanol as a pale creamy powdery solid Yield 100%. mp 194-196 °C (lit.
203 °C) [29]. 'H-NMR (DMSO-ds) & 7.38 (1H, d, 3J = 8.40 Hz, 7-H), § 7.29 (1H, s, 4-H), & 6.97 (1H,
d, 3J = 8.40 Hz, 6-H), § 4.69 (2H, s, CH2), § 2.39 (3H, s, CHs), NH not observed; *C-NMR (DMSO-ds) &
154.73 (C-2), & 137.96 (C-3a), & 136.6 (C-7a), & 130.4 (C-6), & 122.9 (C-5), & 114.64 (C-4), 5 114.13 (C-7),
8 57.52 (C-1"), 6 21.20 (CH3); vmax/cm™ (KBr) 3481 (O-H), 3314 (NH) 3050 (C-H, sp?), 2850 (C-H, sp?).
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((5-Methyl-1H-benzimidazole-2-yl)-methanol) 26

(5-Methoxy-1H-benzimidazole-2-yl)-methanol 26 was prepared using the Phillips procedure [1],
4-Methoxy-1,2-phenylenediamine (0.7 g, 5 mmol) was heated under reflux temperature with glycolic
acid (0.4 g, 5.25 mmol) in hydrochloric acid (15 mL, 5.5 M) for 6 h. The reaction mixture was cooled to
room temperature and ammonia solution was added and the mixture cooled in ice until a bright brown
precipitate formed. The resulting solid was recrystallised from aqueous ethanol to give 5-methoxy-1H-
benzimidazole-2-yl)-methanol as a bright brown solid Yield 100%. mp 182-184 °C. *H-NMR (DMSO-ds)
§ 7.37 (1H, d, 3 = 8.72 Hz, 7-H), § 6.99 (1H, d, “J = 2.36 Hz, 4-H), § 6.76 (1H, dd, 3J = 8.64 Hz,
4) = 2.48 Hz, 6-H), § 4.75 (2H, s, CHz), 3.75 (3H, s, OCH?3), 5.65 (1H, br, s, OH), & 12.20 (1H, br, s,
NH). ¥C-NMR (DMSO-ds) & 115.74 (C-2), § 155.20 (C-3a,C-7a), § 97.27 (C-5), § 110.56 (C-4, C-6), §
154.50 (C-7), & 57.68 (C-1'), 8 55.35 (OCHgs); MS (EIl): m/z 177 (M-1, 100%), 162 (M-OH, 10%).
vmax/cm™ (KBr) 3392 (O-H), 3110 (C-H, sp?), 3038 (C-H, sp®), 1459 and 1378 (C-H, bend); MS (EI):
m/z 178 (M*, 100%). Found; C, 60.47%; H, 5.30%; N, 15.92%, requires; C, 60.66%; H, 5.66%;
N, 15.72%.

2-(Chloromethyl)-5-methoxy-1H-benzimidazole hydrochloride salt 34

Thionyl chloride (27.5 mmol, 2 mL) was added slowly to a solution of 5-methoxy-1H-benzimidazole-
2-yl)-methanol) 26 (0.58 g, 3.31 mmol) in dichloromethane (10 mL) at 10 °C, the mixture was stirred
until no presence of the starting material. The solvent was then evaporated, and the residue was triturated
with DCM, and suction filtered, then was washed with dichloromethane and ether. Yield 89% which 34
was recovered as a green powder. mp 200202 °C. 'H-NMR (DMSO-ds) § 7.72 (1H, d, 3J = 9.20 Hz,
7-H), 5 7.25 (1H, d, 4 = 2.00 Hz, 4-H), § 7.16 (1H, d, 3J = 9.00 Hz, J = 2.40 Hz, 6-H), 5 5.22 (2H, s,
CHz2), 5 3.85 (3H, s, OCHs3). *C-NMR (DMSO-ds) § 157.44 (C-2), § 146.77 (C-3a), & 131.50 (C-7a), &
124.76 (C-6), § 115.64 (C-5), 5 114.54 (C-4), & 95.47 (C-7), & 35.15 (C-1"), & 33.26 (OCHs3). vmax/cm*
(KBr) 3401 (NH) 3093 (C-H, sp?), 2850 (C-H, sp®), 1272 (CH2-Cl). MS (El): m/z 197 (M*, 100%), 199
(M + 2, 40%). Found; C, 46.09%; H, 4.08%; N, 11.83%, requires; C, 46.37%; H, 4.32%; N, 12.02%.

2-(Chloromethyl)-5-flouro-1H-benzimidazole 37

Thionyl chloride (27.5 mmol, 2 mL) was added slowly to a solution of 5-flouro-1H-benzimidazole-
2-yl)-methanol) (FAS27) (0.55 g, 3.31 mmol) in dichloromethane (10 mL) at 10 °C, the mixture was
stirred until no presence of the starting material. The solvent was then evaporated, and the residue was
triturated with dichloromethane, suction filtered, washed with dichloromethane and ether. 2-(Chloromethyl)-
5-flouro-1H-benzimidazole 45 was recovered as a brown powder in Yield 80%. mp 212-214 °C.
'H-NMR (DMSO-ds) & 7.82 (1H, d, 3] = 8.80 Hz, 7-H), 5 7.67 (1H, d, *J = 2.00 Hz, 4-H), & 7.38 (1H, d,
3) = 8.80 Hz, ¥J = 2.00 Hz, 6-H), 5 5.18 (2H, s, CH2) (lit., 4.87 (2H, s, CH2), § 7.05 (1H, td,
8] = 9.00 Hz, 4J = 3.00 Hz) & 7.27 (1H, dd, 3J = 9.00 Hz, J = 3.00 Hz), § 7.51-7.55 (1H, m)) [30];
13C-NMR (DMSO-ds) & 158.63 (C-2), & 149.99 (C-3a), & 132.97 (C-7a), § 129.33.14 (C-6), § 116.14
(C-5), 8 114.17 (C-4), 6 101.11 (C-7), § 35.00 (C-1'); vmax/cm ™t (KBr) 3434 (NH) 3083 (C-H, sp?), 2797
(C-H, sp?), 1219 (CH2-Cl); MS (El): m/z 185 (M*, 100%), 187 (M + 2, 30%).
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5-Bromo-1H-benzimidazole-2-carboxylic Acid 44

Synthesis of 5-bromo-1H-benzimidazole-2-carboxylic acid hydrochloride 44 was prepared using
5-bromo-1H-benzimidazole-2-yl)-methanol 28 (0.23 g, 1.0 mmol) dissolved in acetone (10 mL) and
potassium permanganate (0379, 2.4 mmol) dissolve in water (10 mL). The crude product was recrystallised
from water. 5-Bromo-1H-benzimidazole-2-carboxylic acid in Yield 37% was recovered as a creamy
white powder. mp 162-164 °C. *H-NMR (DMSO-ds) & 10.80 (1H, s, NH), 5 8.44 (1H, s, OH), 5 7.84
(1H, d, 4J = 3.20 Hz, 4-H), 5 7.62 (1H, d, 3J = 8.80 Hz, 7-H), & 7.47 (1H, dd, 3J = 6.80 Hz,
4J = 5.40 Hz, 6-H). ¥3C-NMR (DMSO-ds) § 160.1 (C=0), & 144.30 (C-2), 5 139.80 (C-3a), 5 137.80
(C-7a), 6 127.30 (C-5), § 124.80 (C-6), § 119.70 (C-7), & 116.30 (C-4); vmax/cm ™t (KBr) 3062 (C-H, sp?),
1744 (C=0), 1046, (C-Br); (lit., ESI + 241) [31].

5-Fluoro-1H-benzimidazole-2-carboxylic acid 45

5-Fluoro-1H-benzimidazole-2-carboxylic acid 45 was synthesised using 5-fluoro-1H-benzimidazole-
2-yl)methanol 29 (0.10 g, 0.60 mmol) dissolved in acetone (20 mL) and potassium permanganate
(0.10 g, 0.63 mmol) dissolved in water (10 mL). 5-Fluoro-1H-benzimidazole-2-carboxylic acid 45 was
recovered as bright white crystals in Yield 38%. mp 166-168 °C. 'H-NMR (DMSO-ds) & 12.14
(1H, br, s, OH), § 7.80 (1H, 3J = 8.00 Hz, 4J = 3.20 Hz, 7-H), § 7.53 (1H, d, 3J = 8.00 Hz, 4-H), § 7.32
(1H, t, 3] = 8.00 Hz, 6-H); *C-NMR (DMSO-ds) § 165.43 (C=0), 5 159.68 (C-5), 5 142.78 (C-2), &
141.80 (C-3a), 6 132.30 (C-7a), § 112.02 (C-7), & 113.90 (C-6), 5 104.20 (C-4); vmax/cm™* (KBr) 3433
(O-H), 3108 (C-H, sp?), 1748 (C=0), 1335 (C-0), 1199 (C-F) ; (lit., ESI + 181) [31].

(N-Methyl-5-methyl-1H-benzimidazole-2-yl)-methanol 48

N-Methyl-2-methanol-5-methylbenzimidazole 48 was prepared according to using the procedure by
Harisha et al. [28]. A solution of 5-methyl-(1H-benzimidazole-2-yl)-methanol 25 (1.62 g, 0.01 mol), and
sodium hydroxide (0.40 g, 0.01 mol) were stirred in dry acetone (30 mL) was stirred for 30 min. Then,
iodomethane (1.41 g, 0.01 mol) was added to the mixture and the mixture was stirred for 24 h. The
reaction mixture was concentrated to a quarter and then poured into ice-cold water. The solid was filtered
and washed with 50% HCI to neutralize the excess potassium carbonate. Then, wash the solid with cold
water (100 mL) and then aqueous ethanol. The product was purified by column chromatography (9:1
chloroform/ethanol) to give the desired product (FAS37) as a brown powder Yield 46%. mp 122-124 °C.
'H-NMR (DMSO-ds) & 7.46 (1H, d, 3J = 8.00 Hz, 7-H), § 7.31 (1H, s, 4-H), & 7.39 (1H, dd,
3] =90.80 Hz, 4] =2.80 Hz, 6-H), § 5.59 (1H, s, OH,), § 4.67 (2H, s, CH2), § 3.79 (3H, s, N-CH3), § 2.40
(3H, s, CH3); *C-NMR (DMSO-ds) § 153.8 (C-2), 5 142.06 (C-3a), 5 136.24 (C-7a), & 131.34 (C-6), §
123.44 (C-5), 5 118.63 (C-4), & 109.64 (C-7), § 55.40 (C-1"), § 21.39 (CH3), 6 29.76 (CH3); vmax/cm™*
(KBr) 3154 (C-H, sp?), 2853 (C-H, sp®). MS (El): m/z 176 (M*, 100%).

(N-Methyl-5-chloro-1H-benzimidazole-2-yl)-methanol 49

N-Methyl-2-methanol-5-chlorobenzimidazole 49 was prepared according to using the procedure by
Harisha et al. [28] A solution of 5-chloro-(1H-benzimidazole-2-yl)-methanol 28 (1.50 g, 8.20 mmol),
and sodium hydroxide (0.33 g, 8.2 mmol) were stirred in dry acetone (30 mL) for 30 min. Then,
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iodomethane (1.41 g, 8.20 mmol) was added and the mixture was stirred for 24 h. The reaction mixture
was concentrated to a quarter and then poured into ice-cold water. The solid was filtered and washed with
50% HCI to neutralize the excess potassium carbonate. The solid was washed with cold water (100 mL)
and aqueous ethanol. The product was purified by column chromatography (9:1 chloroform/ethanol) to
give the desired product 38 as bright orange crystals Yield 9%. mp 136-138 °C. 'H-NMR (DMSO-ds) §
7.64 (1H, s, 4-H), § 7.58 (1H, d, J = 8.00 Hz, 4J = 2.80 Hz, 7-H), § 7.19 (1H, d, %] = 8.00 Hz, 6-H), &
5.64 (1H, br, s, OH), 5 4.71 (2H, s, CH2), & 3.82 (3H, s, N-CH3); *C-NMR (DMSO-ds) § 155.57 (C-2),
142.51 (C-3a), 8 136.78 (C-7a), & 126.66 (C-5), 6 122.19(C6), 6 120.09 (C-7), 6 111.40 (C-4) 6 56.31
(C-1") § 30.03 (N-CHs3); vmax/cm ™ (KBr) 3154 (C-H, sp?), 2853 (C-H, sp®), 1439 and 1334 (C-H, bend),
1134 (C-Cl). MS (El): m/z 197 (M*, 100%), 199 (M + 2, 40%). Found; C, 54.65%; H, 4.64%; N, 14.12%,
requires; C, 54.97%; H, 4.61%; N, 14.25%.

(N-Methyl-5-nitro-1H-benzimidazole-2-yl)-methanol 53

N-Methyl-2-methanol-5-nitrobenzimidazole 53 was prepared according to using the procedure by
Harisha et al. [28]. A solution of 5-nitro-(1H-benzimidazole-2-yl)-methanol 30 (0.86 g, 4.50 mmol), and
sodium hydroxide (0.18 g, 4.50 mmol) were stirred in dry acetone (20 mL) for 30 min. Then,
iodomethane (0.64 g, 4.50 mmol) was added and the mixture was stirred for 24 h. The reaction mixture
was concentrated to a quarter and then poured into ice-cold water. The solid was filtered and washed with
50% HCI to neutralize the excess potassium carbonate. The solid was washed with cold water (100 mL)
and aqueous ethanol. The product was purified by column chromatography (9:1 chloroform/ethanol) to give
the desired product (FAS50) as an yellow crystals Yield 19%. mp (160-162 °C) (lit., 167-168 °C [27].
'H-NMR (DMSO-ds) 6 7.47 (1H, d, “J = 1.60 Hz, 4-H), § 7.77 (1H, d, 3J = 8.00 Hz,7-H), 5 7.16 (1H,
dd, 3J = 8.00 Hz, *J = 1.60 Hz, 6-H), § 5.76 (1H, br, s, OH), 5 4.78 (2H, s, CH2), § 3.91 (3H, s, N-CHa);
13C-NMR (DMSO-ds) & 153.31 (C-2), & 142.52 (C-3a), & 140.89 (C-7a), & 140.49 (C-5), & 117.80 (C6),
5 115.06 (C-7), 5 110.58 (C-4) § 56.36 (C-1") 5 30.45 (N-CHs3). vmax/cm™ (KBr) 3104 (C-H, sp?), 2853
(C-H, sp%), 1436 and 1347 (C-H, bend), 1531 and 1339 (N-O).
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