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"H NMR spectra of 1-(2-nitro-4-(trifluoromethyl)phenyl)-1H-benzimidazole (3a) (DMSO-ds)
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13C NMR spectra of 1-(2-nitro-4-(trifluoromethyl)phenyl)-1H-benzimidazole (3a) (DMSO-ds)
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13C NMR spectra of 1-(4-chloro-2-nitrophenyl)-1H-benzimidazole (3b) (DMSO-dp)
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"H NMR spectra of 1-[2-nitro-4-(trifluoromethyl)phenyl]-1H-benzotriazole (3¢) (DMSO-ds)
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13C NMR spectra of 1-[2-nitro-4-(trifluoromethyl)phenyl]-1H-benzotriazole (3¢) (DMSO-ds)
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13C NMR spectra of ethyl 4-(1 H-benzotriazol-1-yl)-3-nitrobenzoate (3d) (DMSO-ds)
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"H NMR spectra of 1-(4-chloro-2-nitrophenyl)-1H-benzotriazole (3¢) (DMSO-dc)
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13C NMR spectra of 1-(4-chloro-2-nitrophenyl)-1H-benzotriazole (3e) (DMSO-ds)
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13C NMR spectra of 2-(1H-benzimidazol-1-yl)-5-(trifluoromethyl)aniline (4a) (DMSO-ds)
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13C NMR spectra of 2-(1H-benzimidazol-1-yl)-5-chloroaniline (4b) (DMSO-dk)
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13C NMR spectra of 2-(1H-benzotriazol-1-yl)-5-(trifluoromethyl)aniline (4¢) (DMSO-ds)
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"H NMR spectra of ethyl 3-amino-4-(1H-benzotriazol-1-yl)benzoate (4d) (DMSO-ds)
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13C NMR spectra of ethyl 3-amino-4-(1H-benzotriazol-1-yl)benzoate (4d) (DMSO-ds)
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"H NMR spectra of 2-(1H-benzotriazol-1-yl)-5-chloroaniline (4e¢) (DMSO-ds)
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3C NMR spectra of 2-(1H-benzotriazol-1-yl)-5-chloroaniline (4e) (DMSO-ds)
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"H NMR spectra of N-[2-(1H-benzimidazol-1-yl)-5-(trifluoromethyl)phenyl]-2-nitro-4-(trifluoromethyl)aniline

(52) (DMSO-do)
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13C NMR spectra of N-[2-(1 H-benzimidazol-1-yl)-5-(trifluoromethyl)phenyl]-2-nitro-4-(trifluoromethyl)aniline
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'"H NMR spectra of N-[2-(1H-benzotriazol-1-yl)-5-(trifluoromethyl)phenyl]-2-nitro-4-(trifluoromethyl)aniline

(5b) (DMSO-de)

13C OBSERVE

gevg 5
FELD =
i fha] -
SN 7
| I
L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
146 144 142 140 138 136 134 132 130 128 126 124 122 (120 118 116 114 112 110
ppm
5
=
T T T T T y T ¥ T T T L T T T T T T T T T T T Y T T T T 1
210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o -10 -20 =
ppm

BC NMR spectra of N-[2-(1H-benzotriazol-1-yl)-5-(trifluoromethyl)phenyl]-2-nitro-4-(trifluoromethyl)aniline

(5b) (DMSO-de)

513



1
2]
~
Youn)
(2]
w
~
O
k)
L5 4 g
7 e N
g 5
=]
o
. Fo o
Lo o
(=]
]
o i =
Bl o =
FLT 3 n BLET
: Eh6pe 1
87’1 | © o o
— = @
w1 u ]_ rs
L2 sz ~ Ewmbe o L
8Z'T e =t 09071 — =
gl L owl
n o v— p
Lo = L
= = a
- | [
= N S =
A _— g > 4
Bl | w A
P
i =] 3
ol F e ] 5 o 2Tt —= Lo
£2'h Tva
E,vﬂ. m e il [ m Lo
'k i 3
" m IT6I1 —— hal 2909
< L 8611 — L
o2 ” 5 -
[ -
L w o i £8'721 —— L
e e F & .ﬂl bLE21 a
o ey B o) scEzl Fod
o vee =] = Ewoe1 i = leil [
. 9Tk F < 1 $6521 F m
- F\_J L6521 [
~
[ o | @ ~~ 19921 — FNE
~ n >~ —a
n 1 PERTE Lo ™
0 ne — wrazt =" LN
Fug 1
& a —_— I r .
L5 o) 6w0ET — ]
| o N 2081 -
in o < $aIET— L
[ .S LUEET Y 09°01T ——
o G i 6EEET -
L < ; g ETHET ~ E SLOTT ™
@ 8L o et i, 0 8 =
k'L N 09ET L m TTEIT N,
i ] Fe650 - Z8E1T —
Lo v o o L e
b B o - ESTTT
o pet L& PLETT
] — e ‘o ; i e in soeetf
ooot Fesst- o s yoror [ [ - fi
" 9L TEET Lol H [ & ssbel 4
Lo 692 8670 a trsdl
=] — vo Tl
it 66°0 o iever
| m se't 0z | 2 T I 3 18°977 ]
- 96'L 00T [ 99 [\l - prasan
in 6L TH00°T —_ [ e ezt
= o0'g 260 | 1n L. prErl —= [T 6t°0E1 “
208 o - Z8 0ET
o g -
L2 208 " verrel
of 608 - >~ LLbT — [+ LUEED
: 3
o sra F & = I B4EET
% 8T8 d ETPET
\ 09'bET
y—0 - "
5w X i (A
o =l —0 o
<Y/
oz )@ T = <
L \ 4 00T —— 660 - © —
\ ===, =
\ -
0 8
= o
w2
i=1
a5 R w
= £
iz &
™ o
~ 6] —
-] H O [} w ‘o
i = d =2

50 40 30 20

-(trifluoromethyl)anilino]-3-nitrobenzoate (5c¢)

190 180 170 160 150 140 130 120 110 100 90 80 70 60
ppm

200

BC NMR spectra of ethyl 4-[2-(1H-benzotriazol-1-yl)-

(DMSO-d)



—— 6.96
— 6.94

.02

s & & =
T

T T T T T T T T T T T T T T T T T T T T T T T
8.15 8.10 8.05 8.00 7.95 7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00 6.95 6.90 6.85
ppm

TSN e
1
\ 8
‘\
I
g CEEEE R
T

T T LB T T I — T

20 11.5 11.0 10.5 10.0 95 9.0 8.5 8.0 7.5 Fd] 0.0 -0.5

=}
@
tn
o
=)
5
tn
w
=)
TS
tn
TS
=)
tay
tn
w
=}
o
5
™
=)
-
m
=
=)
=)
tn

'H NMR spectra of N-[2-(1H-benzotriazol-1-yl)-5-chlorophenyl]-2-nitro-4-(trifluoromethyl)aniline (5d)
(DMSO-ds)
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13C NMR spectra of 1 N-(2-(1H-benzotriazol-1-yl)-5-(trifluoromethyl)phenyl)hydroxylamine (8b) (DMSO-dc)
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