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1H — NMR: 4-((tert-butyldimethylsilyl)oxy)-2-nitroaniline (15)
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1H - NMR: 6-((tert-butyldimethylsilyl)oxy)-1H-benzo[d]imidazole-2-carbonitrile (16)
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13C — NMR: 6-((tert-butyldimethylsilyl)oxy)-1H-benzo[d]imidazole-2-carbonitrile (16)
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1H - NMR: 6-hydroxy-1H-benzo[d]imidazole-2-carbonitrile (17)
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IH - NMR: 2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)-4,5-dihydrothiazole-4-carboxylic acid
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1H - NMR: 8-hydroxybenzo[4,5]imidazo[1,2-a]pyridine-3-carbonitrile (20)
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13C-NMR: 8-hydroxybenzo[4,5]imidazo[1,2-a]pyridine-3-carbonitrile (20)
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1H — NMR: 2-(8-hydroxybenzo[4,5]imidazo[1,2-a]pyridin-3-yl)-4,5-dihydrothiazole-4-
carboxylic acid (12)

NNNNNNNNNNNN

memmmmm ~3600

N O
[ I 3 3400
HO ] N>“>“-<’N ox | | ’
Nezez 3200

—13.11
—9.80
8.97
8.96
84
7
7!
5!
3
3
1
1
1
0
5.41
5.39
5.38

S
3000

‘ 2800
| 2600
[~2400
(2200
(2000
1800
1600
1400
1200
1000
~800
600

400

1| | N U VN >

! g% 200

|

l.ﬂl—{ =

102-=
1 L00-—=

T T T T
13.5 125 115 105 95 9.0 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0

f1 (ppm)



13C-NMR: 2-(8-hydroxybenzo[4,5]imidazo[1,2-a]pyridin-3-yl)-4,5-dihydrothiazole-4-
carboxylic acid (12)
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1H — NMR: 2-methyl-6-((triisopropylsilyl)oxy)-1H-benzo[d]imidazole (22)
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13C-NMR: 2-methyl-6-((triisopropylsilyl)oxy)-1H-benzo[d]imidazole (22)
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1H — NMR: 2-methyl-6-((triisopropylsilyl)oxy)-1-((2- (trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole (23a)
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13C-NMR: 2-methyl-6-((triisopropylsilyl)oxy)-1-((2- (trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole (23a)
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1H — NMR: 2-methyl-5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole (23b)
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13C-NMR: 2-methyl-5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole (23b)
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1H — NMR: 6-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole-2-carbaldehyde (24a)
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13C-NMR: 6-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazole-2-carbaldehyde (24a)
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13C-NMR: 5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl) ethoxy) methyl)-1H-
benzo[d]imidazole-2-carbaldehyde (24b)
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1H — NMR: methyl (2-(diethoxyphosphoryl)ethanethioyl)serinate (25)
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IH - NMR: methyl (E)-(3-(6-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-

benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (26a)
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13C-NMR: methyl (E)-(3-(6-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-

benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (26a)

o

193.90
—17033
—148.40
120,02
~~118.35
100.49
e
J-60.48
—52.87

7252
6679

18.08.
17.85
~—12.81

o
2/
Si—
/
I
1
|
|
[ | | | ‘ | H | | |
| | QJ
. J ‘1 “4 ‘ | L J ——
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10

f1 (ppm)

140

130

120

110

100

0

12



IH — NMR: methyl(E)-(3-(5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
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13C-NMR: methyl(E)-(3-(5-((triisopropylsilyl)oxy)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (26b)
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IH — NMR: methyl (E)-(3-(6-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-

benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (27a)
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13C-NMR: methyl (E)-(3-(6-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-

benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (27a)

_____

19384
192,03
_~12966
N 129.10
7264

67.04
66.94

62.17

£
£

62.03

53.04
52.95
18.07
17.80
~1.30

<
<

150

140

130

120

110

100

T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80

T
210
f1 (ppm)

70

60

50 40 30 20

14



IH — NMR: methyl (E)-(3-(5-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (27b)
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13C-NMR: methyl (E)-(3-(5-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazol-2-yl)prop-2-enethioyl)serinate (27b)
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1H — NMR: methyl (E)-2-(2-(6-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
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1H — NMR: methyl (E)-2-(2-(5-hydroxy-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-
benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-4-carboxylate (28b)
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78.49
—72.48

53.01

—130.47
~129.18
~-126.25
11039
loas7

11484

—35.09
17.82
130

N
O]
/-Em 86

L i a1 J\il IJ

T T T T T T T T T T T T T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

750

~700

650

600

-550

500

450

~400

350

(300

250

200

150

100

50

-0

17



1H — NMR: methyl (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-

4-carboxylate
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13C-NMR: methyl (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-4-
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HMBC spectrum: methyl (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-
dihydrothiazole-4-carboxylate

W T e

f

£1S203_final 20

— — HMBC_NUS.ud MeOD {W:\600} jca 53

| .0
g Nj/“\o/
== N-* ! 20
= XS
= N
= _ HO N

——
= -100
I =

— {714125.16

. 120
——— = {7.63,133.07} ;

% \
{7.56,143.30]

— ¢ 140

=y
—_— {7.62,157.83}\' §
i '
= 70.47 d . 160
s {5.40,1704 \ (3.62.170.35\.

— 15.41,168.75} lsii0

— : 200

— =220
T T

8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f2 (ppm)

1H — NMR: (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-4-
carboxylic acid (13)
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13C-NMR: (E)-2-(2-(6-hydroxy-1H-benzo[d]imidazol-2-yl)vinyl)-4,5-dihydrothiazole-4-
carboxylic acid (13)
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Sl Figure:
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