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1. General information

All chemicals were purchased from commercial providers (Sigma Aldrich, Alfa Aesar, TCl,
and matrix scientific) and used directly without further purification, unless otherwise
noted. Well cleaned and oven dried glassware was used for the experiments. Reaction
was monitored by Thin Layer Chromatography (TLC), purchased as pre-coated with silica
gel 60 F254 from Merck. Column chromatography was carried out using the silica gel 230-
400 mesh (purchased from Merck) with mixture of ethyl acetate/hexane or hexane as the
eluent. *H NMR spectra were recorded on 400 MHz, 3C-NMR spectra were recorded on
100 MHz, Varian mercury spectrometer using CDCl3 or DMSO-ds as solvent. The spectra
were recorded and presented in chemical shifts (ppm) with tetramethylsilane (TMS) used
as internal standard. Multiplicities were provided in s (singlet), d (doublet), t (triplet), q
(quartet), br (broad single), m (multiplet), dd (doublet of doublet) and dt (doublet of
triplet). Coupling constants (J) were reported in Hz. All the compounds were characterized
by ESI mass on Thermo Finnigan (TRACEGC- POLARISQ) and HRMS (ESI+ mode) on JMS-

700 spectrometer. Melting points were determined using Fargo instruments.



2. General procedure to synthesis of starting materials (1a-t) 123453

NH, Q 1equiv. EtzN H R4
L e -
R DCM, Reflex, 2hr R o)
1

NH;

An oven-dried round-bottomed flask (100 mL) equipped with a stir bar was charged
with amine (1aa) (5 mmol, 2.0 equiv.), triethylamine (1.0 equiv.) and dichloromethane
(20 mL), placed under nitrogen, and subjected to three evacuation/backfilling cycles
under high vacuum. Acyl chloride (2aa) (1.2 equiv.) was added dropwise to the
reaction mixture with vigorous stirring at 0 °C, and the reaction mixture was stirred
2hr at reflex. After the indicated time, the reaction mixture was diluted with Et,O (10
mL) and filtered. The organic layer was washed with HCl (1.0 N, 10 mL), brine (10 mL),
and the organic layer was dried over anhydrous MgSQ,, filtered, and concentrated
under vacuum. The crude product was purified by column chromatography

(Hexane/EtOAc, 4/1, silica gel).

3. Further transformations &7

1) Cul (2 mol %),Et3N,
Pd(PPh3),Cl, (1 mol %),

(0] /@ Trimethylsilylacetylene (1.1 equv.), rt /@
. s N
I) N H
H 2) K,CO3 (1.5 equiv.), MeOH, rt
[ Z
3g

6a, 90%

In a dry round-bottle flask, a solution of Cul (2.0 mol %), Pd(PPh3).Cl2(1.0 mol %),
and 3g (0.2 mmol, 1.0 equiv.) in 300 pL of EtsN was added to trimethylsilyl
acetylene (1.1 equiv.) dropwise under a nitrogen atmosphere. The mixture was
stirred at room temperature until the starting materials were completely
consumed. The reaction mixture was then filtered with a short ciliate and removed
the solvent in vacuum. The resulting crude product was dissolved in 2 mL of
methanol and added with K,CO3(1.5 equiv.). The reaction mixture was diluted with

Et20 (2 mL) after stirred at room temperature for 2 h. After washing with water



(15 mL) and drying over anhydrous Na,SO4, the residue was concentrated under

reduced pressure and purified by column chromatography to afford the 6a.

H
N
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6b, 50%

1,3-dihydro-2H-benzo[d]imidazol-2-one (5a) (0.2 mmol) was suspended in acetone (2 ml)

in a three-neck round bottomed flask fitted with an air condenser and two dropping

funnels. In one dropping funnel was taken 1 N NaOH solution (2 ml) and in the other a

solution of naphthalene-2-sulfonyl chloride (2.0 equiv.) in acetone. To the suspension of

(5a) in acetone was added 1 N NaOH solution and naphthalene-2-sulfonyl chloride,

dropwise with constant stirring. The temperature was maintained at 20 to 30°C. The

mixture was stirred for one hour. Acetone was removed in vacuo, the residue washed

with water and recrystallized from chloroform and methanol (3:1) to afford 6a.

4. Spectral characterization

N-(2-aminophenyl)-4-iodobenzamide (1g): The title compound was synthesized

e

NH,

1g

according to the general procedure. The crude mixture was
purified using column chromatography by eluting with ethyl
acetate/hexane (1:4) and obtained as a yellow solid (1127 mg,

84%); Mp. 204- 206 °C; *H-NMR (400 MHz, DMSO- ds) & 9.69

(bs, 1H), 7.92-7.87 (m, 2H), 7.76-7.69 (m, 2H), 7.13 (d, J = 4.0 Hz, 1H), 6.96 (t, J = 4.0

Hz, 1H), 6.76 (d, J =8.0 Hz, 1H), 6.57 (t, J = 8.0 Hz, 1H), 4.89 (bs, 2H); 3C-NMR (100

MHz, DMSO- ds) 6 164.9,143.7, 137.6, 134.2,131.7,127.2, 130.4, 127.1, 123.4, 116.6,

116.5. HRMS (HR-El)m/z: [M]* calcd for C13H11IN20, 337.9916; found, 337.9909.



methyl 4-(2-aminophenyl)carbamoyl)benzoate (1j): The title compound was

co,Me| synthesized according to the general procedure. The
H
@N\H/@ crude mixture was purified using column

O
NH; chromatography by eluting with ethyl acetate/hexane

1j

1:4) and obtained as a yellow solid (1073 mg, 80%); Mp.
(1:4) y g p

195-197 °C; *H-NMR (400 MHz, DMSO- ds) 6 9.82 (bs, 1H), 8.07 (q, J = 8.4 Hz, 4H), 7.16
(d, J = 8.0 Hz, 1H), 6.97 (t, J = 8.0 Hz, 1H), 6.77 (d, J = 8.0 Hz, 1H), 6.58 (t, J =16.0 Hz,
1H), 4.92 (bs, 2H), 3.88 (s, 3H); 3C-NMR (100 MHz, DMSO- de) 6 166.2, 165.0, 143.7,
139.3, 132.3, 129.6, 129.5, 128.6, 127.2, 123.3, 116.6, 116.5, 52.8. HRMS (HR-El)m/z:

[M]* caled for CisH14N203, 270.1004; found, 270.1001.

N-(2-aminophenyl)adamantane-1-carboxamide (1o): The title compound was

H synthesized according to the general procedure. The crude
N
@ mixture was purified using column chromatography by eluting
(0]
NH
1 2 with ethyl acetate/hexane (1:4) and obtained as a yellow solid
(o]

(1087 mg, 81%); Mp. 161-163 °C; H-NMR (400 MHz, DMSO-
ds) 6 8.61 (bs, 1H), 6.99 (dd, J = 8.0 Hz, 1.2Hz, 1H), 6.90 (t, J = 8.0 Hz, 1H), 6.72 (dd, J =
8.0 Hz, 0.8Hz, 1H), 6.54 (td, J =8.0 Hz, 1.6Hz, 1H), 4.60 (bs, 2H), 2.00 (s, 3H), 1.90 (d, J
= 3.2 Hz, 6H), 1.69 (s, 6H); 13C-NMR (100 MHz, DMSO- ds) 6 176.4, 143.4, 127.0, 126.5,
124.3,116.9, 116.6, 41.0, 39.1, 36.6, 28.2. HRMS (HR-El)m/z: [M]* calcd for C17H22N20,

270.1732; found, 270.1728.

N-(2-aminophenyl)-2-(4-isobutylphenyl)propenamide (1p): The title compound was

H synthesized according to the general procedure. The
@ 0 crude mixture was purified using column

NH,

1p chromatography by eluting with ethyl acetate/hexane

(1:4) and obtained as a yellow solid (939 mg, 70%); Mp.
6



176-178 °C; 'H-NMR (400 MHz, DMSO- ds) & 9.21 (bs, 1H), 7.30 (d, J = 4.0 Hz, 2H),

7.10 (d, J = 4.0 Hz, 3H), 6.87 (t, J = 8.0 Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H), 6.51 (t, J =8.0 Hz,

1H), 4.70 (bs, 2H), 3.83 (d, J = 4.0 Hz, 1H), 2.40 (d, J = 8.0 Hz, 2H), 1.84- 1.75 (m, 1H ),

1.39 (d, J = 8.0 Hz, 3H), 0.84 (d, J = 8.0 Hz, 6H); 13C-NMR (100 MHz, DMSO- dg) 6 172.9,

142.3, 139.9, 139.8, 129.3, 127.4, 126.3, 125.6, 123.8, 116.7, 116.3, 45.4, 44.7, 30.1,

22.6, 19.1. HRMS (HR-El)m/z: [M]* calcd for CigH24N20, 296.1889; found, 296.1891.

N-(2-amino-4-(tert-butyl)phenyl)benzamide (1r): The title compound was

5"

s

1r

synthesized according to the general procedure. The crude
mixture was purified using column chromatography by
eluting with ethyl acetate/hexane (1:4) and obtained as a

yellow solid (1154 mg, 86%); Mp. 189-191 °C; 'H-NMR

(400 MHz, DMSO- ds) & 9.60 (bs, 1H), 7.97 (d, J = 8.0 Hz, 2H), 7.57-7.49 (m, 3H), 7.08

(d, J = 8.0 Hz, 1H), 6.83 (d, J = 4.0 Hz, 1H), 6.64 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 4.79 (bs,

2H), 1.25 (s, 9H); 3C-NMR (100 MHz, DMSO- de) 6 165.7, 149.4, 142.9, 135.1, 131.7,

128.7, 128.2, 126.6, 121.4, 113.9, 113.6, 34.5, 31. HRMS (HR-El)m/z: [M]* calcd for

C17H20N20, 268.1576; found, 268.1569.

N-(2-amino-4-(trifluoromethyl)phenyl)benzamide (1s): The title compound was

synthesized according to the general procedure. The crude
mixture was purified using column chromatography by
eluting with ethyl acetate/hexane (1:4) and obtained as a

yellow solid (1100 mg, 82%); Mp. 196-198 °C; *H-NMR (400

MHz, DMSO- dg) & 9.67 (bs, 1H), 7.98 (d, J = 8.0 Hz, 2H), 7.57-7.48 (m, 4H), 7.27 (dd, J

= 8.0 Hz, 4.0 Hz, 1H), 6.86 (d, J = 8.0 Hz, 1H), 5.65 (bs, 2H); 3C-NMR (100 MHz, DMSO-

de) 6 166.2, 147.3, 134.8, 132.0, 128.7, 128.3, 126.8, 124.3 (q, Jer = 241Hz), 123.9 (d,



Jer = 37Hz), 122.7, 116.0, 115.7 (d, Jer = 32Hz). HRMS (HR-El)m/z: [M ]* calcd for

C14H11F3N20, 280.0823; found, 280.0816.

N-phenyl benzamide (3a) &: The title compound was synthesized according to the

O @ general procedure. The crude mixture was purified using
N
@)J\H

column chromatography by eluting with ethyl acetate/hexane

3a (1:19) and obtained as a bright white solid (34 mg, 85%); ‘H-

NMR (400 MHz, DMSO-ds) & 10.22 (bs, 1H), 7.95-7.92 (m, 2H), 7.76 (d, J =7.6 Hz, 2H),
7.59-7.49 (m, 3H), 7.33 (t, J =4.0 Hz, 2H), 7.08 (t, J = 7.6 Hz, 1H) ; 3C-NMR (100 MHz,

DMSO-ds) 6 166.0, 139.6, 135.4, 132.0, 129.0, 128.8, 128.1, 124.1, 120.8.

4-(tert-butyl)-N-phenyl benzamide (3b) 3: The title compound was synthesized

O /@ according to the general procedure. The crude mixture was

N
/©)J\H purified using column chromatography by eluting with
tBu

3b

ethyl acetate/hexane (1:19) and obtained as a bright white

solid (44 mg, 87%); 'H-NMR (400 MHz, DMSO- ds) 6 10.16 (bs, 1H), 7.88 (d, J = 8.4 Hz,
2H), 7.77 (d, J = 7.6 Hz, 2H), 7.54 (d, J = 8.4 Hz, 2H), 7.34 (t, J = 7.6 Hz, 2H), 7.08 (d, J =
7.2 Hz, 1H) ; 3C-NMR (100 MHz, DMSO- dg) 6 165.9, 154.8, 139.7, 132.7, 129.0, 127.9,

125.6,124.0, 120.7, 35.1, 31.4.

4-ethyl-N-phenylbenzamide (3c) °: The title compound was synthesized according to

/@)?\ /@ the general procedure. The crude mixture was purified using
Et

N
H column  chromatography by eluting with ethyl

acetate/hexane (1:19) and obtained as a bright white solid

(39 mg, 86%); H-NMR (400 MHz, DMSO- de) & 10.15 (bs, 1H), 7.88 (d, J = 8.0 Hz, 2H),
7.77 (d, J = 8.4 Hz, 2H), 7.37-7.32 (m, 4H), 7.09 (t, J = 7.6 Hz, 1H), 2.68 (q, J = 7.6 Hz,
2H), 1.21 (t, J = 7.2 Hz, 3H ) ; 13C-NMR (100 MHz, DMSO- dg) & 165.4, 147.7, 139.3,

132.4,128.6,127.8,127.7, 123.5, 120.3, 28.1, 15.4.

8



4-fluoro-N-phenylbenzamide (3d) : The title compound was synthesized according

/@)OJ\ O to the general procedure. The crude mixture was purified
F

N
H using column chromatography by eluting with ethyl

3d

acetate/hexane (1:19) and obtained as a bright white solid
(40 mg, 94%); *H-NMR (400 MHz, DMSO- ds) 6 10.25 (bs, 1H), 8.05-8.02 (m, 2H), 7.77-
7.75 (m, 2H), 7.39-7.33 (m, 4H), 7.13-7.09 (m, 1H); 3C-NMR (100 MHz, DMSO-ds) 6
165.7, 164.9 (d, Jcr = 247.0Hz), 139.4, 131.8, 130.8, (d, Jc.r = 9.0Hz), 129.1, 124.2,

120.9, 115.8 (d, Jer = 21 Hz).

4-chloro-N-phenylbenzamide (3e) 8: The title compound was synthesized according to

o /@ the general procedure. The crude mixture was purified using

N
/©)J\H column chromatography by eluting with ethyl
Cl

3e

acetate/hexane (1:19) and obtained as a bright white solid

(39 mg, 85%); 'H-NMR (400 MHz, DMSO- ds) & 10.30 (bs, 1H), 7.98 (d, J = 8.4 Hz, 2H),
7.76 (d, J = 7.2 Hz, 2H), 7.61 (d, J = 8.8 Hz, 2H), 7.36 (t, J = 7.6 Hz, 2H), 7.11 (t, J = 7.6
Hz, 1H ) ; 13C-NMR (100 MHz, DMSO- ds) & 164, 139.0, 136.4, 133.6, 129.6, 128.6, 128.5,

123.9,120.4.

4-bromo-N-phenylbenzamide (3f) &: The title compound was synthesized according

O /@ to the general procedure. The crude mixture was purified

N
/©)J\H using column chromatography by eluting with ethyl
Br

3f

acetate/hexane (1:19) and obtained as a bright white solid
(49 mg, 88%); 'H-NMR (400 MHz, DMSO- ds) 6 10.28 (bs, 1H), 7.89 (d, J = 8.0 Hz, 2H),
7.75-7.72 (m, 4H), 7.34 (t, J = 8.0 Hz, 2H), 7.09 (t, J = 7.6 Hz, 1H); 3C-NMR (100 MHz,

DMSO- de) 6 165.0, 139.4, 134.5, 131.8, 130.2, 129.1, 125.7, 124.3, 120.9.



4-iodo-N-phenylbenzamide (3g) 1°: The title compound was synthesized according to

/@)?\ O the general procedure. The crude mixture was purified using
I

N
H column chromatography by eluting with ethyl acetate/hexane

39 (1:19) and obtained as a bright white solid (43 mg, 93%); 1H-

NMR (400 MHz, DMSO- ds) & 10.27 (bs, 1H), 7.91-7.87 (m, 2H), 7.74-7.71 (m, 4H), 7.33
(t,J=7.2 Hz, 2H), 7.09 (t, J = 8.0 Hz, 1H); 3C-NMR (100 MHz, DMSO- ds) § 165.2, 139.4,

137.7,134.7, 131.8, 130.2, 130.0, 129.1, 124.2, 120.8, 99.7.

4-nitro-N-phenylbenzamide (3h) °: The title compound was synthesized according to

0 @ the general procedure. The crude mixture was purified
N
jeg
O,N

using column chromatography by eluting with ethyl

3h acetate/hexane (1:19) and obtained as a bright white solid

(42 mg, 87%); H-NMR (400 MHz, DMSO- ds) & 10.60 (bs, 1H), 8.37 (d, J = 8.0 Hz, 2H),
8.19 (d, J = 12.0 Hz, 2H), 7.78 (d, J = 8.0 Hz, 2H), 7.38 (t, J = 8.4 Hz, 2H), 7.14 (t, J = 7.2
Hz, 1H); 3C-NMR (100 MHz, DMSO- ds) 6 164.3, 149.6, 141.1, 139.1, 129.6, 129.2,

124.6, 124.0, 120.9.

N-phenyl-4-(trifluoromethyl)benzamide (3i) 8: The title compound was synthesized

O O according to the general procedure. The crude mixture was

N
/©)J\H purified using column chromatography by eluting with
FsC

3i

ethyl acetate/hexane (1:19) and obtained as a bright white

solid (38 mg, 71%); *H-NMR (400 MHz, DMSO- ds) 6 10.55 (bs, 1H), 8.24 (d, J = 8.0 Hz,
2H), 8.00 (d, J = 8.0 Hz, 2H), 7.87 (d, J = 7.6 Hz, 2H), 7.46 (t, J = 8.0 Hz, 2H), 7.22 (t, J =
8.0 Hz, 1H); 3C-NMR (100 MHz, DMSO-ds) 6 164.8, 139.2, 131.9, 131.6 (d, Jcr = 32 Hz),

139.1,129.0, 125.9 (q, Jcr= 292 Hz), 125.9, 125.8, 124.5 (d, Jc.r = 7.0Hz), 120.9.

10



methyl 4-(phenyl carbamoyl)benzoate (3j) &: The title compound was synthesized

o /@ according to the general procedure. The crude mixture
N
jon
MeOZC

was purified using column chromatography by eluting

3 with ethyl acetate/hexane (1:19) and obtained as a

bright white solid (30 mg, 60%); H-NMR (400 MHz, DMSO- d¢) 6 10.44 (bs, 1H), 8.09
(9, J = 8.4 Hz, 4H), 7.78 (d, J = 8.0 Hz, 2H), 7.37 (t, J = 7.6 Hz, 2H), 7.12 (t, J = 7.6 Hz,
1H); 3C-NMR (100 MHz, DMSO- d¢) 6 165.6, 164.6, 139.0, 138.8, 132.0, 129.1, 128.6,

128.0, 123.9, 120.4, 52.4.

4-cyano-N-phenylbenzamide (3k) : The title compound was synthesized according

O @ to the general procedure. The crude mixture was purified
N
jog
NC

using column chromatography by eluting with ethyl

3k

acetate/hexane (1:19) and obtained as a bright white solid

(36 mg, 80%); *H-NMR (400 MHz, DMSO- ds) & 10.47 (bs, 1H), 8.12-8.09 (m, 2H), 8.04-
8.02 (m, 2H), 7.76 (d, J = 8.0 Hz, 2H), 7.37 (t, J = 7.6 Hz, 2H), 7.13 (t, ) = 7.6 Hz, 1H); 13C-
NMR (100 MHz, DMSO- dg) & 164.1, 139.0, 138.7, 132.5, 128.7, 128.5, 124.1, 120.4,

118.3,113.8.

N-phenyl-1-naphthamide (31) °: The title compound was synthesized according to

O O /@ the general procedure. The crude mixture was purified using
N
H

O column chromatography by eluting with ethyl acetate/hexane

3l

(1:19) and obtained as a bright white solid (22 mg, 45%); H-

NMR (400 MHz, DMSO- ds) 6 10.57 (bs, 1H), 8.20-8.18 (m, 1H), 8.09 (d, J = 8.0 Hz, 1H),
8.05-8.02 (m, 1H), 7.82 (d, J = 7.6 Hz, 2H), 7.76 (d, J = 8.0 Hz, 1H), 7.64-7.58 (m, 3H),
7.38 (t,J = 7.6 Hz, 2H) , 7.13 (t, J = 7.2 Hz, 1H); 13C-NMR (100 MHz, DMSO- ds) & 167.2,
139.3, 134.7, 133.1, 130.0, 129.6, 128.7, 128.3, 126.9, 126.3, 125.4, 1251.1, 125.0,

123.6, 119.8.

11



N-phenylthiophene-2-carboxamide (3m) &: The title compound was synthesized

0 O according to the general procedure. The crude mixture was

~ N
CSHJ\H purified using column chromatography by eluting with ethyl
3m acetate/hexane (1:19) and obtained as a bright white solid (37

mg, 91%); *H-NMR (400 MHz, DMSO- dg) & 10.19 (bs, 1H), 8.00 (dd, J = 3.6 Hz, 0.8 Hz,
1H), 7.84 (dd, J = 4.8 Hz, 1.2 Hz, 1H), 7.70 (d, J = 7.6 Hz, 2H), 7.33 (t, J = 7.2 Hz, 2H),
7.21 (q,J = 3.6 Hz, 1H), 7.08 (t, J = 7.2 Hz, 1H); 3C-NMR (100 MHz, DMSO- d¢) § 160.0,

140.1, 138.7,131.9, 129.2, 128.7, 128.1, 123.9, 120.5.

N-phenyloctanamide (3n) °: The title compound was synthesized according to the general

o /@ procedure. The crude mixture was purified using column

/\/\/\)J\N chromatography by eluting with ethyl acetate/hexane
H

3n (1:19) and obtained as a bright white solid (26 mg, 80%);

1H-NMR (400 MHz, DMSO- ds) 6 9.82 (bs, 1H), 7.58 (d, J = 8.0 Hz, 2H), 7.27 (t, J = 7.2 Hz, 2H),
7.01 (t, J = 6.0 Hz, 1H), 2.28 (t, J = 7.6 Hz, 2H), 1.58 (t, J = 7.2 Hz, 2H), 1.34-1.22 (m, 8H), 0.86
(t, J = 6.8 Hz, 3H); 3C-NMR (100 MHz, DMSO- ds) & 171.7, 139.8, 129.0, 123.3, 119.4, 36.8,

31.6, 29.1, 28.9, 25.6, 22.5, 14.4.

N-phenyladamantane-1-carboxamide (30): The title compound was synthesized

o /@ according to the general procedure. The crude mixture was

N
@)LH purified using column chromatography by eluting with ethyl

30

acetate/hexane (1:19) and obtained as a bright white solid

(27 mg, 52%); Mp. 132-134 °C; *H-NMR (400 MHz, DMSO- ds) § 9.07 (bs, 1H), 7.64 (d,
J=8.0 Hz, 2H), 7.27 (t, J = 8.0 Hz, 2H), 7.02 (t, J = 8.0 Hz, 1H), 2.02-1.90 (m, 9H), 1.71-
1.70 (m, 6H); 13C-NMR (100 MHz, DMSO- ds) 6 176.3, 139.8, 128.8, 123.5, 120.6, 41.3,
38.7, 36.5, 28.1. HRMS (HR-El)m/z: [M]* calcd for Ci7H21NO, 255.1623; found,
255.1621.

12



2-(4-isobutylphenyl)-N-phenylpropanamide (3p): The title compound was

0 @ synthesized according to the general procedure. The

” crude mixture was purified using column

3p chromatography by eluting with ethyl acetate/hexane

(1:19) and obtained as a bright white solid (39 mg, 70%); Mp. 167-169 °C; 'H-NMR
(400 MHz, DMSO- dg) & 10.00 (bs, 1H), 7.58 (d, J = 8.0 Hz, 2H), 7.29-7.24 (m, 4H), 7.10
(d, J = 8.0 Hz, 2H), 7.01 (t, J = 4.0 Hz, 1H), 3.79 (q, J = 8.0 Hz, 1H), 2.39 (d, J = 8.0 Hz,
2H), 1.82-1.76 (m, 1H), 1.39 (d, J = 8.0 Hz, 3H), 0.84 (d, J = 8.0 Hz, 6H) ; 3C-NMR (100
MHz, DMSO- dg) 6 172.4, 139.5, 139.3, 139.1, 128.9, 128.7, 127.0, 123.1, 119.1, 45.6,
44.2, 29.6, 22.2, 18.6. HRMS (HR-El)m/z: [M]* calcd for Ci9H23NO, 281.1780; found,

281.1785.

N-(4-acetylphenyl)benzamide (3aa) !?: The title compound was synthesized

0]
according to the general procedure. The crude mixture was
0]
)J\©\N Ji§ : purified using column chromatography by eluting with
H
ethyl acetate/hexane (1:19) and obtained as a bright white
3aa

solid (25 mg, 53%); *H-NMR (400 MHz, DMSO- ds) & 10.56
(bs, 1H), 7.99-7.93 (m, 6H), 7.62-7.53 (m, 3H), 2.55 (s, 3H); 3C-NMR (100 MHz, DMSO-

de) 6 197.1, 166.4, 144.0, 135.0, 132.5, 132.3, 129.7, 128.9, 128.2, 119.9, 26.9.

N-(benzo[d][1,3]dioxol-5-yl)benzamide (3ab) : The title compound was

<O:©\ 0 synthesized according to the general procedure. The crude

o N

H)K© mixture was purified using column chromatography by
3ab

eluting with ethyl acetate/hexane (1:19) and obtained as a

bright white solid (28 mg, 57%); H-NMR (400 MHz, DMSO- ds) § 10.11 (bs, 1H), 7.89-

7.87 (m, 2H), 7.54-7.46 (m, 3H), 7.40 (d, J = 2.0 Hz, 1H), 7.15 (dd, J = 8.4 Hz, 2.0 Hz,

13



1H), 6.86 (d, J = 8.0 Hz, 1H), 5.97 (s, 2H); 3C-NMR (100 MHz, DMSO- d¢) § 165.8, 147.5,

143.8, 135.5, 134.0, 132.0, 128.9, 128.1, 113.9, 108.4, 103.0, 101.5.

N-(4-chlorophenyl)benzamide (3ac) 8: The title compound was synthesized

Cl
\©\ o according to the general procedure. The crude mixture was
N
H)K© purified using column chromatography by eluting with ethyl
3ac acetate/hexane (1:19) and obtained as a bright white solid

(41 mg, 88%); 'H-NMR (400 MHz, DMSO-ds) & 10.35 (s, 1H), 7.96- 7.93 (m, 2H), 7.82
(dt, J= 8.7 Hz, 3.4 Hz, 2H), 7.62- 7.52 (m, 3H), 7.41 (dt, J= 8.8 Hz, 3.2 Hz, 2H); 3C-NMR

(100 MHz, DMSO-ds) 6 166.1, 138.6, 135.2, 132.1, 129.0, 128.9, 128.1, 127.7, 122.3.

N-(4-bromophenyl)benzamide (3ad) &: The title compound was synthesized according

Br\@\ 0 to the general procedure. The crude mixture was purified

”)K© using column chromatography by eluting with ethyl

3ad acetate/hexane (1:19) and obtained as a bright white solid

(50 mg, 90%); *H-NMR (400 MHz, DMSO-ds) & 10.35 (s, 1H), 7.96- 7.93 (m, 2H), 7.78
(dd, J= 8.9 Hz, 1.6 Hz, 2H), 7.60 (tt, J= 7.2 Hz, 1.4 Hz, 1H), 7.55- 7.51 (m, 4H). 3C-NMR

(100 MHz, DMSO-ds) 6 166.1, 139.0, 135.1, 132.2, 131.9, 128.9, 128.1, 122.6, 115.8.

N-(4-ethoxyphenyl)benzamide (3ae)}*: The title compound was synthesized

EtO . .
\©\ 0 according to the general procedure. The crude mixture was

HJ\© purified using column chromatography by eluting with

3ae ethyl acetate/hexane (1:19) and obtained as a bright white

solid (34 mg, 70%); *H-NMR (400 MHz, DMSO-ds) & 10.09 (s, 1H), 7.95- 7.92 (m, 2H),
7.65 (dt, J= 9.0 Hz, 3.4 Hz, 2H), 7.60- 7.49 (m, 3H), 6.91 (dt, J= 9.1 Hz, 3.4 Hz, 2H), 4.01
(g, J= 7.0 Hz, 2H), 1.32 (t, J= 6.9 Hz, 3H); 3C-NMR (100 MHz, DMSO-ds) & 165.5, 155.2,

135.5,132.5,131.8, 128.8, 128.0, 122.4, 114.7, 63.5.
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4-(tert-butyl)-N-(4-methoxyphenyl)benzamide (3af): The title compound was

Meo\@\ 0 synthesized according to the general procedure. The

HJ\©\ crude mixture was purified using column
tBu

3af chromatography by  eluting  with  ethyl

acetate/hexane (1:19) and obtained as a bright white solid (45 mg, 80%); Mp. 139-141
°C; 'H-NMR (400 MHz, DMSO-ds) 6 10.01 (s, 1H), 7.85 (d, J= 8.3 Hz, 2H), 7.64 (d, J= 8.9
Hz, 2H), 7.51 (d, J= 8.3 Hz, 2H), 6.90 (dt, J= 8.9 Hz, 3.3 Hz, 2H), 3.72 (s, 3H), 1.3 (s, 9H);
13C-NMR (100 MHz, DMSO-ds) 6 165.5, 155.9, 154.6, 132.77,132.75, 127.8, 125.5,
122.3,114.1, 55.6, 35.1, 31.2. HRMS (HR-El)m/z: [M]* calcd for C1gH21NO>, 283.1572;

found, 283.1569.

4-(tert-butyl)-N-(p-tolyl)benzamide (3ag): The title compound was synthesized

\©\ 0 according to the general procedure. The crude mixture
N
HJKQ

B

was purified using column chromatography by eluting
u

3ag with ethyl acetate/hexane (1:19) and obtained as a

bright white solid (51 mg, 95%); Mp. 128-130 °C; *H-NMR (400 MHz, DMSO-ds)  10.07
(s, 1H), 7.87 (d, J= 8.2 Hz, 2H), 7.65 (d, J= 8.2 Hz, 2H), 7.53 (d, J/= 8.3 Hz, 2H), 7.14 (d, J=
8.2 Hz, 2H), 2.207 (s, 3H), 1.32 (s, 9H); *C-NMR (100 MHz, DMSO-ds) 6 165.7, 154.7,
137.2, 132.9, 132.8, 129.4, 127.9, 125.6, 120.7, 35.1, 31.4, 20.9. HRMS (HR-El)m/z:

[M]* calcd for C1gH21NO, 267.1623; found, 267.1621.

4-(tert-butyl)-N-(4-fluorophenyl)benzamide (3ah): The title compound was

F\©\ 0 synthesized according to the general procedure. The

HJ\©\ crude mixture was purified using column
B

u
3ah chromatography by eluting with ethyl acetate/hexane

(1:19) and obtained as a bright white solid (50 mg, 92%); Mp. 134-137 °C; *H-NMR

(400 MHz, DMSO-ds) 6 10.22 (s, 1H), 7.88 (d, J= 8.4 Hz, 2H), 7.78 (dd, J= 9.0 Hz, 4.0 Hz,
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2H), 7.54 (d, J= 8.4 Hz, 2H), 7.18 (t, J= 8.9 Hz, 2H), 1.31 (s,9H); 3C-NMR (100 MHz,
DMSO-dg) 6 165.8, 159.8 (d, Jcr = 239 Hz), 154.9, 136.1, 132.5, 127.9, 125.6, 122.5 (d,
Jer = 8.0 Hz), 115.6 (d, Jcr = 22 Hz), 35.1, 31.4. HRMS (HR-El)m/z: [M]* calcd for

C17H18FNO, 271.1372; found, 271.1374.

1,3-dihydro-2H-benzo[d]imidazol-2-one (5a) : The title compound was

H synthesized according to the general procedure. The crude mixture
N

©: >=O was purified using column chromatography by eluting with ethyl

N

H

5a acetate and obtained as a brown solid (23 mg, 86%); *H-NMR (400

MHz, DMSO-ds) 6 10.54 (bs, 2H), 6.89 (s, 4H); 3C-NMR (100 MHz,
DMSO-dg) 6 155.7, 130.1, 120.8, 108.9.
4-methyl-1,3-dihydro-2H-benzo[d]imidazol-2-one (5b) ®: The title compound was

synthesized according to the general procedure. The crude mixture

H
N
>=0

N acetate and obtained as a brown solid (23 mg, 78%); *H-NMR (400

was purified using column chromatography by eluting with ethyl

5b

MHz, DMSO-ds) & 10.62 (bs, 1H), 10.50 (s, 1H), 6.84- 6.72 (m, 3H),
2.25 (s, 3H); 13C-NMR (100 MHz, DMSO-ds) 6 155.9, 129.7, 129.0, 122.0, 120.8, 118.6,

106.5, 16.6.

5-(tert-butyl)-1,3-dihydro-2H-benzo[d]imidazol-2-one (5¢) *°: The title compound

tBu H was synthesized according to the general procedure. The crude
\@ O
N
H
5c

mixture was purified using column chromatography by eluting

with ethyl acetate and obtained as a brown solid (29 mg, 76%);
1H-NMR (400 MHz, DMSO-ds) 6 10.40 (bs, 2H), 6.95-6.80 (m, 3H), 1.24 (s,9H); 3C-NMR

(100 MHz, DMSO-ds) 6 156.0, 143.6, 130.0, 127.8, 117.6, 108.3, 105.38, 34.7, 32.0.
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5-(trifluoromethyl)-1,3-dinydro-2H-benzo[d]imidazol-2-one  (5d)!°: The title

F30\©:H compound was synthesized according to the general procedure.

=0

” The crude mixture was purified using column chromatography
5d

by eluting with ethyl acetate and obtained as a brown solid (30

mg, 75%); *H-NMR (400 MHz, DMSO-ds) 5 10.98 (d, J= 38.3 Hz, 2H), 7.28 (d, J= 8.2 Hz,
1H), 7.16 (s, 1H), 7.09 (d, J= 8.1 Hz, 1H); 3C-NMR (100 MHz, DMSO-ds) 155.7, 133.3,
130.26, 125.0, 121.5 (d, Jer = 32 Hz), 118.3 (q, Jor = 218 Hz), 109.0 (d, Jcr = 20 Hz),

105.3.

5-methoxy-1,3-dihydro-2H-benzo[d]imidazol-2-one (5e): The title compound was

MeO synthesized according to the general procedure. The crude

H

N
=0

N

H

mixture was purified using column chromatography by eluting

5e

with ethyl acetate and obtained as a brown solid (27 mg, 81%);
Mp. 272-274 °C; *H-NMR (400 MHz, DMSO-ds) & 10.42 (d, J= 14.6 Hz, 2H), 6.77- 6.69
(m, 3H), 2.25 (s, 3H); 13C-NMR (100 MHz, DMSO-ds) 6 155.8, 130.3,129.8, 127.9, 121.3,
109.4, 108.6, 21.5. HRMS (HR-El)m/z: [M-H]* calcd for CsHsN202, 163.0508; found,

163.0504.

4-ethynyl-N-phenylbenzamide (6a): The title compound was synthesized according to

[ the general procedure. The crude mixture was purified

H using column chromatography by eluting with ethyl
I

acetate and obtained as a white solid (40 mg, 90%); ‘H-
6a

NMR (400 MHz, DMSO-ds) & 10.30 (s, 1H), 7.97-7.93 (m,
2H), 7.75 (dd, J= 1.4 Hz, 7.6 Hz, 2H), 7.64-7.61 (m, 2H), 7.37-7.32 (m, 2H), 7.12-7.01
(m, 1H); 3C-NMR (100 MHz, DMSO-ds) & 164.7, 138.9, 134.9, 131.7, 128.6, 127.9,
124.7, 123.8, 120.4, 83.0, 82.8. HRMS (HR-E)m/z: [M+H]* calcd for CisH12NO,

222.0919; found, 222.0924.
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1,3-bis(naphthalen-1-ylsulfonyl)-1,3-dihydro-2H-benzo[d]imidazol-2-one (6b) 7: The

O:S,"izo title compound was synthesized according to the general procedure.
©:N/>=O The crude mixture was purified using column chromatography by
O:l\sfo eluting with ethyl acetate and obtained as a white solid (51 mg,
NaP | 509%); IH-NMR (400 MHz, DMSO-ds) & 8.75 (d, J= 1.7 Hz, 1H), 8.12

6b

(td, J= 7.9 Hz, 3.2 Hz, 4H), 7.89-7.67 (m, 7H), 7.54-7.46 (m, 1H), 7.17-
6.96 (m, 5H); 3C-NMR (100 MHz, DMSO-ds) 6 150.9, 135.6, 131.8, 130.4, 129.9, 128.4,
126.9,125.0,122.5,122.0, 112.9, 110.5.
5. References

(1) Reddy, M. D.; Blanton, A. N.; Watkins, E. B. Palladium-catalyzed, N-(2-aminophenyl)
acetamide-assisted ortho-arylation of substituted benzamides: application to the synthesis of
urolithins B, M6, and M7. The Journal of Organic Chemistry 2017, 82 (10), 5080-5095.

(2) Herron, D. K.; Goodson, T.; Wiley, M. R.; Weir, L. C.; Kyle, J. A.; Yee, Y. K.; Tebbe, A. L.; Tinsley,
J. M.; Mendel, D.; Masters, J. J. 1, 2-Dibenzamidobenzene inhibitors of human factor Xa.
Journal of medicinal chemistry 2000, 43 (5), 859-872.

(3) Tang, Y-L.; Li, M.-L.; Gao, J.-C.; Sun, Y.; Qu, L.; Huang, F.; Mao, Z.-W. Copper-catalyzed
regioselective 2-amination of o-haloanilides with aqueous ammonia. Tetrahedron Letters 2021,
69, 153001.

(4) Koshio, H.; Hirayama, F.; Ishihara, T.; Shiraki, R.; Shigenaga, T.; Taniuchi, Y.; Sato, K.; Moritani,
Y.; lwatsuki, Y.; Kaku, S. Synthesis and biological activity of novel 1, 2-disubstituted benzene
derivatives as factor Xa inhibitors. Bioorganic & medicinal chemistry 2005, 13 (4), 1305-1323.

(5) Wang, L.; Li, C.; Wang, N.; Li, K.; Chen, X.; Yu, X.-Q. Enzyme-mediated domino synthesis of
2-alkylbenzimidazoles in solvent-free system: A green route to heterocyclic compound. Journal
of Molecular Catalysis B: Enzymatic 2010, 67 (1-2), 16-20.

(6) Qiu, S.-Q.; Ahmad, T; Xu, Y-H.; Loh, T.-P. Palladium-catalyzed cascade intramolecular
cyclization and allylation of enynoates with allylic alcohols. The Journal of Organic Chemistry
2019, 84 (11), 6729-6736.

(7) Ahmad, I.; Hameed, S.; Duddeck, H.; Lenzen, S.; Rustenbeck, I.; Ahmad, R. N-arylsulfonyl-
benzimidazolones as potential hypoglycemic agents. Zeitschrift fiir Naturforschung B 2002, 57
(3), 349-354.

(8) Tang, J.-J.; Yu, X.; Yamamoto, Y.; Bao, M. Visible-Light-Promoted Iron-Catalyzed N-Arylation
of Dioxazolones with Arylboronic Acids. ACS Catalysis 2021, 11 (22), 13955-13961.

18



(9) Zhang, J.; Ma, Y.; Ma, Y. Synthesis of Secondary Amides through the Palladium (Il)-Catalyzed
Aminocarbonylation of Arylboronic Acids with Amines or Hydrazines and Carbon Monoxide.
European Journal of Organic Chemistry 2018, 2018 (14), 1720-1725.

(10) Quan, Z. J.; Xia, H. D.; Zhang, Z.; Da, Y. X.; Wang, X. C. Ligand-free CuTC-catalyzed N-
arylation of amides, anilines and 4-aminoantipyrine: synthesis of N-arylacrylamides, 4-amido-
N-phenylbenzamides and 4-amino (N-phenyl) antipyrenes. Applied Organometallic Chemistry
2014, 28 (2), 81-85.

(12) Micheli, F.; Crippa, L.; Donati, D.; Di Fabio, R.; Leslie, C. A new alternative synthesis of 5-
cyanophthalide, a versatile intermediate in the preparation of the antidepressant drug
citalopram. Il Farmaco 2001, 56 (9), 715-718.

(12) Farrag, A. M.; lbrahim, M. H.; Mehany, A. B.; Ismail, M. M. New cyanopyridine-based
scaffold as PIM-1 inhibitors and apoptotic inducers: Synthesis and SARs study. Bioorganic
Chemistry 2020, 105, 104378.

(13) Henry, M. C.; Abbinante, V. M.; Sutherland, A. Iron-Catalyzed Regioselective Synthesis of
2-Arylbenzoxazoles and 2-Arylbenzothiazoles via Alternative Reaction Pathways. European
Journal of Organic Chemistry 2020, 2020 (19), 2819-2826.

(14) Tang, Y;; Li, M.; Gao, H.; Rao, G.; Mao, Z. Efficient Pd-Catalyzed Hydrodehalogenation of o-
Haloanilides in Water. Synlett 2020, 31 (11), 1121-1125.

(15) Ognyanov, V. |.; Balan, C.; Bannon, A. W.; Bo, Y.; Dominguez, C.; Fotsch, C.; Gore, V. K.;
Klionsky, L.; Ma, V. V.; Qian, Y.-X. Design of potent, orally available antagonists of the transient
receptor potential vanilloid 1. Structure- activity relationships of 2-piperazin-1-yl-1 H-
benzimidazoles. Journal of medicinal chemistry 2006, 49 (12), 3719-3742.

(16) Kilchmann, F.; Marcaida, M. J.; Kotak, S.; Schick, T.; Boss, S. D.; Awale, M.; Gonczy, P.;
Reymond, J.-L. Discovery of a selective aurora a kinase inhibitor by virtual screening. Journal
of medicinal chemistry 2016, 59 (15), 7188-7211.

19



Proton and Carbon Spectra



Iz

NH,

19

i

9887 —

L896—

|

6
yi 400 MHz

|

1]

|

Solvent: DMS

Spectrometer frequen

|

A

R0t |

)

r O
1

T T
4.0 3.5

T
4.5
)

(b

5.0
f1

T
5.5

T
9.5

T
10.0



164.869
— 143.686

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz

—_———

— e — —

L l‘

116.606

< 116,477

T
200

T T T T T T T
190 180 170 160 150 140

T
130

T
120

110

500

f1 (ppm)



CO,Me

188'¢ —

6167 —

6186 —

Of'
Iz zZ =
[
/
/
N
I
—
=
o
o
o
S 5
OC
— S
()]
= S
O T
..m
=
er
=3
O
wn £
o
| -
)
(&
()]
o
S/

=0¢

Hore

— o —
— e — —

L, L

Hew

Tco1 |

4.0

4.5
PGpm)

5.5 5.0
f

6.0

6.5

7.0

9.5 9.0 8.5 8.0 7.5

10.0



N [ NN ) T ] COzMe

N
' @ ol
Solvent: DMSO-d, NH;

Spectrometer frequency: 100 MHz 1j

I |
| |
| |
| L
2IOO 1|90 1I80 1I70 1|60 1|50 1I40 1|30 | 1I20 | 1I10 | SZIZIIO) | 9|0 | éO | 7IO 6IO SIO éllO | ?Iao 2|O llO

f1 (ppm)



I=z

NH,
10

L

709y —

0259
£es9
6£59
s
L5§9
1959
80L°9
1.9
8CL9

1¢L9
0889
£069
€69

LL6O
1369
L1669
000°L

98—

VA

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

I

E6S |

E06C
ECTe

Eso1

oot

4.0

5.0 S25 4.5
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.0



176.444

Solvent: DMSO-d,

Spectrometer frequency: 100 MHz

143.380

127039
126531
™~ 124263
_~ 116850
- 116.598

—~40.965

—~39.098

— 36551
— 8175

2
@

T T T T
180 170 160

T T T T T T T T
130 120 110 S0 90
f1 (ppm)

O
NH>
10
T e e e
T T 1
20 10 0



LISE~o
Pese~"

9697 —

8006 —

Iz

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

NH,

1p

N B

10t

Froo |

T
R0
f1 (ppm)

T T
10.0 9.5

T
10.5




I VNN Y N T
Yo
N
Solvent: DMSO-d, @NHQ
Spectrometer frequency: 100 MHz 1o
|
|
|
|
|
|
|
2IOO 1I90 | 1|80 | 1I70 1I60 IISO 1I40 1|30 1|20 1|10 Sliﬁ) 9IO 8|O 7IO 6IO SIO 4{0 3|0 2|O 1|O

f1 (ppm)



N

VUl —

VLY —

656 —

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

L

o

S

-

=06 [

ot |

EL0T

01 |

01

EI1T

o1

v

<

T
4.5
)

5.0

T
9.5

T
10.0

9

S(%Dm

f1



i R 1 gzNQX
©)‘\N
H
Solvent: DMSO-d, .
Spectrometer frequency: 100 MHz
|
| Il |
| || | |
| LMMMWMWMMMWMWWW
200 19 180 170 160 150 140 130 120 110 ' %0 g0 70 60 50 40 30 20 10 0

1
fls

pbm)



9.672

Solvent: DMSO-d,

5.647

1
Spectrometer frequency;: 400 MHz °
|
| | |
I oy L B
iy Z T £ ix
00 95 90 85 80 75 70 55 50530 45 40 35 30 25 20 1s 10 05 00 -0

f1 (ppm)

tn



. Ne) — <t — 00 00 \O <t <t <t <t~ ¢ oM N CNO v Wy
di-cf3-sm s < R R ke R R R R R R R RS R = R it
= ISP A S S T S SR S S R Jh S s

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz

Irz

T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 900 90
f1 (ppm)



ZT

3a

790 L
180
1014
71611
SEE'L
7S°L 1
1671
S67'L A
005
§IG'L
LIGL
875'L
L
§E6'L
)
15SL
196'L
695'L
9LS'L
8L
065
P65'L
1L %
0LLL

6L
976'L
€6'LA
06
£16'L %
L¥6'L

1001 —

Iy,

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

S

I

o1 L

T T T
11.0 10.5 10.0

T
11.5

1.0

1.5

3.0

5.0

5.5
m)

6.0
f1

T
6.5

T T
9.0 8.5 8.0 7.5 7.0

T
9.5

T
12.0



165.982
— 139.600
— 124.084
—120.788

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz

Iz

T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 igg 90
f1 m)



—10.156

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

IS s

1 103

— 1322
)
Irz

3b

—_—

|

| 900=

— T T
12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5

_.
n
—
@]
o
W
o
(@]
[@E=
tn



T PAYATE i |
N
H
Solvent: DMSO-d, 3b
Spectrometer frequency: 100 MHz
|
|
| I | :
2IOO 1|90 1|80 1|70 1|60 1|50 1|40 1I30 1I20 1|10 9IO éO 7IO 6IO SIO éltO 3|O 2IO 1IO

: ; :
fléggm)



10.152

Solvent: DMSO-d,

2713
j 2.694

2.675
T: 2.656

3c
Spectrometer frequency: 400 MHz
f Iy | |
|
I i
I | I| | I
I M " J i
T P T p
120 115 1.0 105 100 95 90 85 80 75 70 65 6053655 S50 45 40 35 30 25 20 Ls 10 05 00

f1 (ppm)



(=) c— — NI DN O — N

[SA) j=) el — == = ~ < o) —
=~ [ [} L v oS v o [ss] o
v [ N N oo = = o O = ~
O <t S8} SR K K| o N (=] v
— — — — e — — [ —

N
Solvent: DMSO-d, ﬂH

Spectrometer frequency: 100 MHz 3¢

I ; T ; ; T ; T ; T ; T ; T ; T ; ; T ; ;
200 190 180 170 160 150 140 130 120 110 §%€ 90 80 70 60 50 40 30 20 10
f1 m)



[SC0T —

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

D\

860 r

T T
11.0 10.5

T
11.5

6.0538 5.5
f1 (ppm)

T
6.5

T
9.5 9.0 8.5 8.0 7.5 7.0

T
10.0

T
12.0



N2 YN V] o @
o
H
F
Solvent: DMSO-d, 3d
Spectrometer frequency: 100 MHz
|
I
|
I |
I Iu
2IOO 1I90 | 1|80 | 1I70 1I60 1|50 1|40 1|30 | 1|20 | 1|10 | 51%)@ | 9IO 8I>O 7IO 6IO SIO AILO 3|0 2|O 1IO

f1 (ppm)



10.302

Solvent: DMSO-d,

3e
Spectrometer frequency: 400 MHz
|
|
I '
i
|
I |
|
L J J _JA A .
T N T U &
1I2.OI 1I1.5I lll.Ol l(l).Sl l(l).Ol 9I.5 | 9I.O | 8I.5 | 8I.O | 7I.5 | 7I.O | 6I.5 | 6I.OSI SI.S SI.O 4I.5 4I.O 3I.5 3I.O 2I.5 2I.O 1I.5 ll.O OI.S OI.O -(I).
F1°(5Bm)

tn



128.629
128.454

164414
™~ 138.950
— 136366

129.615

_~133.643
— 123.826
— 120409

£
<

Solvent: DMSO-d, 3e
Spectrometer frequency: 100 MHz

I 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 1
200 190 180 170 160 150 140 130 120 110 00 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



ZT ..le
o
]
o
E—
R
pLOL
w60'L
1L — — —=
LIEL~,
wmﬁﬂ T —=
1S6'L
0Ll
L -_ R
0cL'L _
TLL I— =
67L'L
wsLL
6L8'L
106'L
N
I
o
o
o <
23
Qe
M Q
§8701 — 5 w. — -
e
Q
=3
O
A g
(@]
| -
)
o
()]
o
2)

EL60

07 |

e

0T

%60 [

1.5 1.0

3.0 2.0

4.0

T
4.5

5.0

— :
6.5 6. 5.5
fls(‘bgm)

7.5 7.0

8.0

T T T
11.0 10.5 10.0

T
11.5

T
12.0



164.979

5 Zo2aEze o @
AR D)LN
H
Br
Solvent: DMSO-d, 3
Spectrometer frequency: 100 MHz
| ' |
MWMWWMWWWW‘ v PP p—— ———
2bO | 150 | 1%0 | 1%0 | 1%0 | 1%0 | 120 150 150 1&0 50 éO ;O éO gO iO éO éO iO

T T T
ﬂi@gn)



99C01 —

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

)

)

360

0t |

Hoe

0t

T T
11.0 10.5

T
11.5

5.5
m)

T
9.5 9.0 8.5 8.0 7.5 7.0 6.0
F156G5

T
10.0

T
12.0



z SEEEEE R 8 s 0
VOSSN T N
H

|
Solvent: DMSO-d, %
Spectrometer frequency: 100 MHz
| |
| I . I |
R W N1 — | i}
2IOO 1|90 | 1|80 | 1|70 | 1I60 | 1|50 | 1I40 | 1I30 | 1I20 | 1|10 | Slé% | 9IO 8IO 7IO 6IO SIO Alto 3|O 2|O 1|O
f1 m)



10.561
8.384
8.362

L

—8.19
8173

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

f Iy

LH

T T T T T T T T T
120 115 11.0 105  10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.% 5.5 5.0
£15¢Bm)

4.5

4.0



164.323

149.575
— 141.064
— 139.126

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz

O,N

3h

Iz

T
200

, . . , . , . , . , . , . , . . , .
190 180 170 160 150 140 130 120 110 S%)Q 90 80 70 60 50 40
17(bpm)



10.551
246
226
017
997
875
856
483
464
444
239
2
203

Irz

NN P S e
Solvent: DMSO-d,
Spectrometer frequency: 400 MHz
II 'I ! |
| Il |
| "
B LS

T T T T T T T T
7.0 6.5 6.0548 5.5
f1 (ppm)

T T T T T T T T T T
12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.

[9))

S -

tn



Iz

MO0032-7 & IR ERBL =TT H
NQ-DI-CF3 -CARBON 2 FrnAILELELERIARS

| S N——"

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz
| |
|
il I

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 380 90

f1 (ppm)



f1 (ppm)

1 B CRAVEARVEVS 7 o
jon.
H
MeO,C 5
Solvent: DMSO-d, )
Spectrometer frequency: 400 MHz
r [T f
| |
|
| Il I
N J__J
A J 4“ AJ A M
T T T S
1I2.O 1I1.5 1I1.OI l(l).Sl l(l).Ol 9I.5 | 9I.O | 8I.5 | 8I.O | 7I.5 | 7I.O 6I.5 | 6I.055IO 5I.5 | 5I.O | 4I.5 | 4IO | 3IS | 3I.O 2IS 2IO 1I5 1IO | OI.5 —(I)

tn



——165.64
™~ 164.64
_~130.02
13882

—123.90
— 12040

52.38

| Q
Ion
H
MeO,C _
Solvent: DMSO-d,
Spectrometer frequency: 100 MHz
]
|
| | |
1 I |
li M | 1
2IOO 1I90 1I80 1I70 1I60 1I50 1I40 1I30 1I20 | 1I10 | 51'4'101) | 9IO 8:0 7IO 6IO 5IO AILO 3IO 2IO llO

f1 (ppm)



ZT

3k

NC

wyor—

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

660

o0t

ot

=161

B0

Fo01

v

r O
1

5.0

T
5.5

m)

6.0
f1

T
6.5

7.0

8.0

8.5

T T T T
11.0 10.5 10.0 9.5

T
11.5

[
12.0

b



[an) o <t oo —i o O\ OO N
~ o0 N O O o S o — —
<t o0 OO N o0 O <t O oo o
Nl N O A A AN — —
— —— —— — —— — —

Solvent: DMSO-d, 3K
Spectrometer frequency: 100 MHz

| ﬂ MLV | |
AT MM by Ay “['w‘ N AU S A AT A ey M:.m. (Y TR LTI AR SR A oMWY g UL AN VA A Ay ]

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 1
190 180 170 160 150 140 130 120 110 Sl%% 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



g

ZT

3l

P1ILq
mﬂ.wg
16124
€0 1
78 L 1
S0v L1
185°L 1
y65°L 1
665'L
§09'L
109°L
€19,
LI9'L
619,
1791
b9'L
069'L
WL
IS0'L
9L,
118'L
068'L
1208
8703
€608
0708 4
SORE
0808
0018
1184
16131
1078

0501 —

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

01

N\

11
AT
F e

0T |

T
6.0

H\.S.H .

T T T
11.0 10.5 10.0

T
11.5

1.5 1.0

2.0

3.0

3.5

T
4.5

5.0

T
8.0 7.5 7.0 6.5 5.5
£153Hm)

8.5

9.0

T
9.5




Irz

| | SN
Solvent: DMSO-d,
Spectrometer frequency: 100 MHz
|
‘ |
ey
|
; i
2IOO | 1I90 | 1I80 | 1I70 | 1I60 | IISO | 1I40 | 1I30 | 1I20 | 1I10 | 1IOO

flgpym)



ZT

X
S

3m

goror—

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

J

I

160

860 |

007

Rt

Fog0
=01

T T T
11.0 10.5 10.0

T
11.5

T
7.0 6.5 6.0556 5.5 5.0
f1 (ppm)

7.5

8.0

T
8.5

9.0

T
9.5

T
12.0



— 159.966

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz

— 140.081
~ 138728

O\ — = —

— 120482

@A’O

3m

Iz

T
200

T T T T T T T T
190 180 170 160 150

T
140

T
130

T
120



T VN e D N
0]
Solvent: DMSO-d Ay
Spectrometer frequency: 400 MHz 3n
/ [] | /
|
|
' - !
| |
| Il
L A \ [ JL L
£ 1 I I & L L I
120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0



I I =N = =
= x© = o =t (=) o0 \O O N O o
=} o~ S = A S=S o R =
— o o [a] — O — O\ OO W) A -t
— — — — = I38) ISa R  RaSRSRN] —
Solvent: DMSO-d i
: 6

Spectrometer frequency: 100 MHz

[ T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 5&? 90 80 70 60 50 40 30 20
f1 m)



000°L
810°L

LoL~"
VL~
897L T
087'L

L9L~
hoL~"

1L06 —

[ ]

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

H09 |

ot

Es61

Fo1

v

<

T
5.5

fSEpm)

7.0 6.0

T T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0

T
11.5

[
12.0



—176.333
139.767
— 128788

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz

— 123514
— 120.647

—

~41.330
—38.749

—36.468

28131

[

30

T
200

T T T T T T T T T T T T
190 180 170 160 150 140 130

T
120

T
SEID
f1 (ppm)



SSLe
ILLE
68L°¢
08¢

1869
900°L
ve0'L
L80'L
LOT'L

L
L
ILTL
e8CL
[6C'L e

L9SL~
985'L~"

70001 —

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

il

r

o9 |

EI0¢

ot

0T

Rt 1

10.0

5.5 5.0
m)

6.0
f1

8.5 8.0 7.5 7.0 6.5

9.0

9.5

11.5 11.0 10.5

12.0



I e Iy T
H
Solvent: DMSO-d, @N
Spectrometer frequency: 100 MHz ©
3p
|| | | |
| h M ‘ ! ‘ . I !
u T N - i 1 S S 1 9
2IOO 1|90 1|80 1I70 1I60 1|50 1I40 1|30 1|20 1|10 I 9IO SIO 7IO 6IO SIO AILO 310 2IO 1|O

f1

ppm)



[67—

ZT

3aa

I

L

LSS0l —

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

—

=)0’

160

1.0

1.5

3.0

T T
8.0 7.5 7.0 6.5 B0 5.5 5.0
f1 (ppm)

8.5

T
10.0

T
10.5

T
11.5

T
12.0



] I N T T*@ 0
N)K©
H
Solvent: DMSO-d, 3aa
Spectrometer frequency: 100 MHz
1 |
|
N W | bl m l , ] L
2IOO 1|90 1|80 1I70 1I60 1|50 1I40 1I30 1|20 1|10 9IO 8IO 7IO 6IO SIO AILO 3|O 2IO 1|O

5¢8om)



10.108

5.965

(0] N)‘\@
H
Solvent: DMSO-d,

3ab
Spectrometer frequency: 400 MHz

S

095
2011

4 305
091%
1.00<
099-T

T 2002

I T T T T T T T T T
12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0



1 [ YN [ <j\> 0
NJA\O
H
Solvent: DMSO-d, 3ab
Spectrometer frequency: 100 MHz
|
|
|
| Lo L1 ! I
ZIOO 1|90 | 1|80 | 1I70 | 1I60 | 1|50 | 1|40 1I?>O 1|20 1I10 9IO E;O 7IO 6IO SIO AILO 3|O 2IO 1IO

—
ﬂsl@gm



Cl

ZT

3ac

106€°L 7
LL6E'L A
180V 4
671YL 1
9617°L 1
LLTY LA
0L1S'L A
6075'L A
17ES°L A
78¢5'L
9€55'L
S6LS'L
0£8'L
§58S°L
£565°L
$009'L
9.09°L
$619°L
¢r08'L
8808°L
wigL
0978'L
90¢8'L
1668
9586'L
67€6°L
68562
STh6'LA
1756'L 1
8556°L -
US6'L -

SI6E01 —
< n

MO0570-1
NQ-5-11

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

B!

081

Fo6t

061
=o'

T T
10.0 9.5

T
10.5

T
11.0

f1 (ppm)



MO0570-25

166.08
38
35
Y}

ng-5-115 CEEEECEIN cl
NSV 0 O
@N
H
Solvent: DMSO-d, sac
Spectrometer frequency: 100 MHz
|
|
|
| - |
2IOO | 1I90 | 1I80 | 1|70 | 1|60 | 1|50 | 1I40 | 1I30 | 1|20 | 1|10 | SfI)I@o | 9IO 8IO 7|0 6IO SIO 410 3IO 2IO 1|O

f1 (ppm)



Br

02IS L7
iSISL
1005'. 1
O7S'L 1
8TESL A
L9€5'L 1
3175
805 1
LISSL 7
¥8LS'L
6185'L
yS85'L
£r65'L
1009'L
9909,
0519°L
619,
0179,
S65L'L
901
Ei
918L'L
6ve6'L
98¢6'L
8¢h6'L
8656 4
8556'L
0L56'L
6856°L -

S8YE 0l —

MO0570-15
NQ-5-114-1

ZT

3ad

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

JJJ\

6¢
60

0T T

=007

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

6.0570 55 5.0
f1 (ppm)

6.5

11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

12.0



MO0570-23
NQ-5-114-1

166.09
39
35
LY}

— o —— —

— 12263
115.75

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz

! -

2

3ad

o

T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 900 90
f1 (ppm)



0286
1606 P
89107
Nﬁmo.v .\.

LL89
09639
81069
£e169
68169

GeRhD
CL6Y'L /
1SL
1816'L
8675'L
43390
05¢5'L
1TS5'L
$955'L
0095'L
7895'L
¢rLS'L
1679,
18974
2099°L %
1599°L
¢re6'L 4
6L
Sec6L
P1p6L
¥5p6'L
P3p6'L

506001 —

MO0570-16
NQ-5-114-2

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

o0

861

887
o'l

61

060

T
0.0

T T T T T
11.5 11.0 10.5 10.0 9.5

T
12.0

f1 (ppm)



MO0570-22

165.52
155.23
35
3

NQ-5-114-2 A8ER8 o § § 3
VSNESNE 5 | o

©)J\NJEJ

H

Solvent: DMSO-d, 326

Spectrometer frequency: 100 MHz
|
|
' |
| I Lo

2IOO 1I90 | 1|80 | 1I70 1|60 1|50 | 1|40 1I30 1I20 | 1|10 | 5?|(30 | 9|O | 8|O | 7IO | 6|0 | SIO | AIrO | 3|O | 2IO | 1|0

f1 (ppm)



3af

60CLe —

L6100T —

MO602-3
NQ-5-131-3

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

5

=188 |

B0 t

=0t

A0t
B0t

20T [

=360

6.674 55

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

5.0

6.5

11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

12.0

f1 (ppm)



M0606-8 e = =8 ZEE E X =
ng-5-131-3 v A S5 544 = 2 = 2 o
— — —— —_— — v o o \
Yy VAN | 0 O
N
H
Solvent: DMSO-d, Saf
Spectrometer frequency: 100 MHz
|
I '
|
|
| 1] |
L R
I I T I T I I I I I I I I I I I I I I I I I T I
200 190 180 170 160 150 140 130 120 110 00 90 80 70 60 50 40 30 20 10 0

f1 (ppm)



MO602-1

SN Y . @/
N
Solvent: DMSO-d,
3ag
Spectrometer frequency: 400 MHz
| T
|
I Jo U
120 115 110 105 100 95 90 85 80 75 70 65 6676 55 50 45 40 35 30 25 20 15 10 05 00 -05

f1 (ppm)



MO0606-2 = =2 O DRARE L S = =
ng-5-131-1 8 ) & a9’388 8 AR =
I V0720 [
(0] /©/
N
H
Solvent: DMSO-d, 3ag
Spectrometer frequency: 100 MHz
|
|
| | | k
W 1 iy wM»JLlwmw WM oAk
2loo 1I90 1I80 1I70 1I60 | 1|50 1I40 1I30 1I20 1I10 1I6(757 | 9|o SIO 7|o 6IO slo zlto 3|0 2|0 1|0 | Io

f1 (ppm)



ELIET —

6091°L
1€81°L W
£s0C'L
P0ES'L
v1sSL AN
oLL
88LLL b
WM&EN
S108'L
7998'L
VL8S'L

0recor —

MO0606-6
ng-5-131-2

ZT

3ah

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

I\

Fos T

Rt |

H(R:

761 |

0T

T T T T T T
7.5 6.5 6.057855

9.0

7.0

8.0

8.5

11.5 11.0 10.5 10.0 9.5

12.0

f1 (ppm)



MO0606-7 = LI g & g9 SS oo
ng-5-131-2 g 222 £ 2 89 == 8 =
| [N I % | /©/F
N
H
Solvent: DMSO-d, 3ah
Spectrometer frequency: 100 MHz
|
!
| | | ' I
[ W‘J
WMMWMMWWMMMMW
2IOO 1I90 | 1|80 | 1|70 | 1I60 | 1|50 | 1I40 | 1|30 1|20 1I10 517|(9) 9IO 8IO 7IO 6IO SIO AILO 3|O 2|0 1|O

f1 (ppm)



10.536
6.892

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

394

L
E)

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
120 11,5 11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.680 55
f1 (ppm)

|
@S

N



155.682

130.108

120811
108.889

H
Solvent: DMSO-d, 54
Spectrometer frequency: 100 MHz
|
|
|
|

L

2|oo 1I90 1|80 1I70 1|60 1|50 1I40 1I30 1I20 | 1|10 | 5860 | 9|o | éo 7|o 6IO 5|o zlto 3|o 2|o | 1|o

f1 (ppm)



—10.620
—10.499

Solvent: DMSO-d,

Spectrometer frequency: 400 MHz

2250

ZT

Iz

5b

|1
N "
! L g
e o e s B B L L — T T T T 1 T T T T T
0.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 58255 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

T T T
12.0 11.5 11.0 1

f1 (ppm)



1 Nl | TH
N
)=0
N
Solvent: DMSO-d, 5':)
Spectrometer frequency: 100 MHz
|
| | |
| II AI
2IOO 1I90 | 1I80 | 1I70 1I60 1I50 1I40 1I30 1I20 1I10 Slé)ﬁ) 9IO éO 7IO 6IO SIO 4{0 3IO 2IO 1IO

f1 (ppm)



10.397

1042
257

EEPR X
=0
N
Solvent: DMSO-d, H
Spectrometer frequency: 400 MHz Se
JL L A Vi
L £y z
1I2.0 1I1.5 1I1.O 1(I).5I l(l).Ol 9I.5 | 9I.O | 8I.5 | 8I.O | 7I.5 | 7I.O | 6I.5 | 6I§82|' 5I.5 | 5I.O 4I.5 4I.O 3I.5 3I.0 2I.5 2I.O 1I.5 | ll.O OI.5 OI.O —(I).S

f1 (ppm)



155.973

143.583

— 130.026
— 127.828

117.643

—108.333
— 105.828

— 34,653
— 32028

ZT

N

Solvent: DMSO-d, :

C

Spectrometer frequency: 100 MHz
|
|
|
| | P!

WMWNWWMWMWJMWMMWMW T —

2I00 1I90 1I80 1I70 1I60 1I50 1I40 1I30 1I20 1I10 Slé)'ﬁ) 9IO 8IO 7IO 6IO SIO 4{0 3IO 2IO 1IO

f1 (ppm)



MO0570-17 2
NQ-5-100 ALL EEZ
\

—~10.9343
2941
2737

\ A\ e §

Lo
Solvent: DMSO-d, N
Spectrometer frequency: 400 MHz 54

/ !

.

A

=

—
T
1.

0.9
0.90~=
0.99%

T T T T T T T T T T T T
0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.086 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
f1 (ppm)

T | —
12.0 11.5 1



MO0570-21 = QARLTR=TIAZTHARIS =58

NQ-5-100-ALL EA = SESINISIFTEEERE 888
BESS s e H
F3C N

Lo
N
Solvent: DMSO-d, H
Spectrometer frequency: 100 MHz 5d
|
| |
I ! '
. . ot N l dad ) L‘J .

2|oo 1I90 | 1|80 | 1I70 1|60 1|50 1|40 1I30 1I20 1I10 | SEiI?So 9|o éo 7|o 6IO slo zlto 3|o 2|o | 1|0

f1 (ppm)



Y NE ! s
O N
=0
Solvent: DMSO-d, N
Spectrometer frequency: 400 MHz 5o
|
|
1 I|
e | L
£ L L
1I2.OI 1I1.5 | 1I1.OI 1(I).5 | l(l).Ol 9I.5 | 9I.0 | 8I.5 | 8I.O | 7I.5 | 7I.O | 6I.5 | 6I.058I8 5I.5 | SI.O | 4I.5 | 4I.O | 3I.5 | SI.O | 2I.5 | 2I.0 1I.5 1I.O OI.S OI.O —(I).S

f1 (ppm)



155.831

_~130.265
™-129.759
™-127.858

— 121.293

109414
™~ 108.571

Q — 2146
IZWZI
@)

~
Solvent: DMSO-d,
Spectrometer frequency: 100 MHz 5e
| Il |
| I
2IOO 1I90 1|80 1|70 1I60 1|50 1I40 1I30 1|20 1|10 Sléﬁ) 9IO 8|O 7IO 6IO SIO 4{0 3|0 2|O 1|O

f1 (ppm)



12.906

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

e / /

08+ —
200
5.00—[
200

T L L R — T T T T T
140 135 13.0 125 120 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5

T T T T
7.0 6.5 6.0
£1 P



151.643
144.227

Solvent: DMSO-d,
Spectrometer frequency: 100 MHz

— 135424

DO NO IO
cncn AT AN AN A —
— e — o —

111755

VMUY

T
200

T T T T T T T
190 180 170 160 150 140

T
130

T
120

St

f1 (ppm)



ZT

6a

668y —

SSL0°L
[8L0°L -
ST80° 1
PL60'L 1
5007
8IT'L A
9T+
T611'L
bLIEL
beze'L
bLTE'L
UvEL
he'L
8L5€°L
169/
9/9€"L
8509',
6609'L
1519,
2929'L
91£9°,
2969°,
68€LL
6Th.'L |
809/'(
oL L
b6
96€6°L -
6bb6°L -
85667, -
071962
£596°L

LL6T0T —

M0843-5

aj

Solvent: DMSO-d,
Spectrometer frequency: 400 MHz

|
I .

=860

H/éo.H
N

0'¢C
MMH”N
H\&o 4

660

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

5.0

6.072 5.5
f1 (ppm)

11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

12.0



MO0843-6 2 REEER9388 °a
/NSNS NN N N
H
g
Solvent: DMSO-d, = ]
a
Spectrometer frequency: 100 MHz
|
|
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)



Pb96'9 1
6969 1
P1L6'9 1
L186'9 -
69869 1
19601
p660'L |
PPIT LA
€811, -
6921°L -
PTETL
9LETL
SSbTL
T6vT'L
STSTL
WIT L
9891

beeLt
66LL'L
848L'L
6998'L
L0L8'L
LL88'L
9¢68'L

61108 \
TETT'8

TGET'8

Shb/'8
881’8 V.

AJ-V-37
single_pulse

N

-

Foor

o

60T

0.5

1.5 1.0

2.0

3.0

4.0 3.5

4.5

50t
f1 (ppm)

6.0

6.5

7.0

9.0 8.5 8.0

9.5

T
10.0



LLLYOTT —
(858°CIT —

69001
[TSH'TT V
2186071 ~_

vE06'9¢T ~
600t'8¢T —

9/8'67T <[
LETH0ET %
00T8'TET

8185°SET \

€4v6°0ST —

M0856-11
AJ-V-37

20 10

30

50

70

80

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

f1 (ppm)



