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2-(phenylthio)benzo[d]oxazole: Colorless oil, H NMR (400 MHz, CDCls) § 7.76 (d, J = 7.8 Hz, 2H), 7.66
(d, J = 8.0 Hz, 2H), 7.52 (d, J = 8.6 Hz, 2H), 7.47 — 7.42 (m, 3H).; *C NMR (101 MHz, CDCls) § 154.9,
152.0, 141.3, 134.8, 126.8, 126.5, 125.7, 124.3, 123.6, 122.7, 121.0, 109.3.
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2-(phenylthio)benzo|d]oxazole: mp: 93-95 °C, 'H NMR (400 MHz, CDCIs) 6 7.91 (d, J = 7.7 Hz, 2H),
7.64 (dd, J =9.1, 3.5 Hz, 4H), 7.38 (d, ] = 8.6 Hz, 2H).; *C NMR (101 MHz, CDCl3) 6 154.0, 147.6, 143.2,
136.9,131.1, 124.7, 123.2, 122.0, 121.3, 120.8, 119.8, 119.1, 101.5.
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2-(p-tolylthio)benzo|d]oxazole: Colorless oil, itH NMR (400 MHz, CDCls) 6 7.83 (d, J = 7.7 Hz, 2H),
7.65-7.63 (m, 2H), 7.46 (d, J = 8.6 Hz, 2H), 7.34 (d, J = 9.0 Hz, 2H), 2.39 (s, 3H); 13C NMR (101 MHz,
CDCl3) 6 155.0, 153.1, 142.8, 137.6, 127.5, 126.0, 124.3, 123.7, 122.6, 121.0, 119.8, 108.5, 20.1.
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2-((3,4,5-trimethoxyphenyl)thio)benzo[d]oxazole: mp: 129-131 °C, 'H NMR (400 MHz, CDCl3) & 7.71
(d, J=8.0 Hz, 2H), 7.43 (d, ] = 8.6 Hz, 2H), 7.12 (s, 2H), 3.85 (s, 6H), 3.71 (s, 3H); °C NMR (101 MHz,
CDCls) 6 154.3, 151.9, 142.7, 134.1, 130.7, 129.8, 128.4, 127.4, 119.7, 112.6, 61.9, 55.4.
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2-((2-chlorophenyl)thio)benzo[d]oxazole: mp: 46-48 °C, *H NMR (400 MHz, CDCl3) 6 7.81 (d,J=7.8
Hz, 1H), 7.75 (d, J = 7.7 Hz, 2H), 7.68 (d, J = 8.0 Hz, 2H), 7.61 (d, J = 7.6 Hz, 1H), 7.33 — 7.30 (m, 1H),
7.11 (t, J = 7.7 Hz, 1H); »C NMR (101 MHz, CDCIs) & 145.1, 152.6, 143.2, 134.7, 132.8, 131.5, 129.0,
128.6, 126.4, 119.8, 112.5.
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5-methyl-2-(phenylthio)benzo|d]oxazole: mp: 48-50 °C, '*H NMR (400 MHz, CDCl3) ¢ 7.88 (d, ] = 7.4
Hz, 1H), 7.71 (s, 1H), 7.69 (d, J = 7.6 Hz, 1H), 7.54 (d, J = 8.6 Hz, 2H), 7.30 (d, J = 7.7 Hz, 2H), 7.16 —
7.09 (m, 1H), 2.61 (s, 3H).; *C NMR (101 MHz, CDCls) 8 153.2, 138.9, 131.5, 126.7, 125.1, 123.6, 120.1,
100.7, 21.0.
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2-(phenylthio)benzo|d]thiazole: mp: 33-35 °C, 'H NMR (400 MHz, CDCIs) & 8.03 (d, J = 8.0 Hz, 2H),
791 (d, J=7.7 Hz, 2H), 7.37 (t, J = 8.6 Hz, 2H), 7.20 (d, J = 7.8 Hz, 2H), 7.08-7.04 (m, 1H); 13C NMR
(126 MHz, CDCl3) 6 163.2, 156.7, 138.0, 133.9, 127.6, 126.5, 124.3, 123.7, 122.1, 121.0, 120.5.

@[z)—SO—OMe

2-((4-methoxyphenyl)thio)benzo|d]thiazole: mp: 55-57 °C, iH NMR (400 MHz, CDCls) 6 7.34 (d, ] =
7.4 Hz, 1H), 8.09 (d, J = 7.5 Hz, 1H), 7.54-7.48 (m, 2H), 7.37-7.33 (m, 2H), 7.04 (d, J = 7.0 Hz, 2H), , 3.83



(s, 3H); 3C NMR (101 MHz, CDCIs) 6 163.8, 156.0, 152.1, 138.7, 128.9, 127.4, 126.1, 125.7, 124.3, 113.1,
54.9.
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2-((4-bromophenyl)thio)benzo|d]thiazole: mp: 50-52 °C, 1H NMR (400 MHz, CDCl3) 6 8.06 (d, ] =7.7
Hz, 1H), 7.81 (d, J = 7.6 Hz, 1H), 7.53 (d, J = 8.0 Hz, 2H), 7.38-7.30 (m, 4H); 13C NMR (101 MHz, CDCl3)
0 167.3, 156.1, 134.7, 129.8, 128.4, 127.1, 124.9, 121.5, 120.3..
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2-(mesitylthio)benzo[d]|thiazole: Colorless oil, 'H NMR (400 MHz, CDCIs) ¢ 8.11 (d, J = 8.0 Hz, 1H),
8.01 (d, ] = 8.4 Hz, 1H), 7.63-7.55 (m, 2H), 7.01 (s, 2H), 2.42 (s, 6H), 2.18 (s 3H); 13C NMR (101 MHz,
CDCl3) 6 163.1, 152.8, 138.7, 135.9, 131.0, 124.7, 123.1, 122.6, 121.0, 120.3, 22.1 19.8..
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2-((3,5-bis(trifluoromethyl)phenyl)thio)benzo|d|thiazole: Colorless oil, 'H NMR (400 MHz, CDCIs) &
8.21 (d, J =7.4 Hz, 1H), 8.07 (dd, J = 8.9, 2.3 Hz, 1H), 7.73 (s, 1H), 7.46-7.58 (m, 2H), 7.43 (s, 2H); 13C
NMR (101 MHz, CDCl3) 6 166.5, 154.8, 137.4, 129.8, 128.1, 127.3, 126.0, 125.3, 124.7, 123.1, 120.7.
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6-chloro-2-(phenylthio)benzo[d]thiazole: mp: 69-71 °C, 'H NMR (400 MHz, CDCl3) & 8.10 (s, 1H), 7.83
(d, J=7.8 Hz, 1H), 7.64 (d, J = 8.6 Hz, 1H), 7.33 (d, J = 8.0 Hz, 2H), 7.25-7.19 (m, 3H); 13C NMR (101
MHz, CDCl3) 6 163.2, 153.1, 138.6, 126.5, 125.3, 124.6, 123.0, 121.8.
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2-(pyridin-2-ylthio)benzo[d]thiazole: mp: 66-68 °C, 'H NMR (400 MHz, CDCI3) & 8.41 (d, J = 8.0 Hz,
1H), 8.23 (d, J = 7.5 Hz, 1H), 8.03 (d, ] = 8.1 Hz, 1H), 7.46 (t, J = 8.1 Hz, 1H), 7.21-7.18 (m, 2H), 7.04-
7.00 (m, 2H); 13C NMR (101 MHz, CDCI3) § 161.0, 154.3, 153.9, 149.8, 134.9, 133.6, 125.4, 123.6, 121 4.
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2-(thiophen-2-ylthio)benzo[d]thiazole: Colorless oil, 'H NMR (400 MHz, CDCl3) 6 7.83 (d, J = 7.6 Hz,
1H), 7.78 (d, J = 8.0 Hz, 1H), 7.62-7.57 (m, 3H), 7.51 (d, J = 8.4 Hz, 1H), 7.16 (d, J = 7.6 Hz, 1H); =»C
NMR (101 MHz, CDCl3) 6 164.1, 155.8, 135.4, 134.2, 125.7, 125.0, 124.8, 124.2, 122.8, 121.1.
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2-(tert-butylthio)benzo[d]thiazole: Colorless oil, 'H NMR (400 MHz, CDCL3) 5 7.89 (d, J = 8.4 Hz, 1H),
7.76 (d, J = 7.9 Hz, 1H), 7.43-7.37 (m, 2H); 13C NMR (101 MHz, CDCl3) § 164.1, 155.8, 132.9, 126.3,
125.1, 124.7, 122.0, 45.6, 30.7.

2-(phenylthio)-1H-benzo[d]imidazole : mp: 202-204 °C, "H NMR (400 MHz, CDCI3) § 9.76 (s, 1H), 7.98
(d, J=8.4 Hz, 2H), 7.43 (d, ] = 8.0 Hz, 2H), 7.36 (t, ] = 7.6 Hz, 2H), 7.27-7.20 (m, 1H), 7.04-6.97 (m, 2H);
C NMR (101 MHz, CDCI3) § 141.9, 139.5, 136.7, 129.8, 128.1, 126.7, 116.5.
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2-(m-tolylthio)-1H-benzo[d]imidazole: Colorless oil, 'H NMR (400 MHz, CDCls) § 9.80 (s, 1H), 7.83 (d,
J = 8.6 Hz, 2H), 7.66 (dd, ] = 8.8, 3.1 Hz, 1H), 7.48-7.43 (m, 3H), 7.32 (s, 1H), 7.11 (dd, J=9.2, 1.4 Hz,
1H), 2.46 (s, 3H); 13C NMR (101 MHz, CDCL) § 139.0, 131.6, 123.1, 122.6, 121.9, 120.5, 120.3, 119.8,
114.3, 114.0, 21.5.
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4-((1H-benzo|[d]imidazol-2-yl)thio)benzonitrile: mp: 178-180 °C, "H NMR (400 MHz, CDCI3) 5 9.82 (s,
1H), 7.75 (d, J = 7.4 Hz, 2H), 7.62 (d, J = 7.7 Hz, 2H), 7.41 (d, J = 8.6 Hz, 2H), 7.35-7.29 (m, 2H); *C
NMR (101 MHz, CDCI3) § 140.7, 138.5, 137.2, 133.0, 131.4, 121.3, 119.5, 117.0.
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5,6-dimethyl-2-(phenylthio)-1H-benzo[d]imidazole: mp: 167-169 °C, 'H NMR (400 MHz, CDCI3) &

9.79 (s, 1H), 7.85-7.81 (m, 3H), 7.63 (dd, J = 8.7, 3.6 Hz, 2H), 7.50 (s, 2H), 2.34 (s, 6H); 3C NMR (101
MHz, CDCI3) § 138.7, 130.6, 130.3, 129.8, 129.2, 128.0, 127.4, 120.4, 120.0, 116.9.
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2-(benzo[d][1,3]dioxol-5-ylthio)-1H-benzo[d]imidazole: mp: 183-185 °C, 'H NMR (400 MHz, CDCI3)
59.74 (s,1H), 7.73 (d, J = 8.4 Hz, 2H), 7.66-7.61 (m, 2H), 7.37-7.32 (m, 1H), 7.16 (s, 1H), 7.09 (d, ] = 8.0
Hz, 1H), 6.07 (s, 2H); °*C NMR (101 MHz, CDCI3) & 150.1, 138.7, 131.7, 129.8, 124.8, 123.1, 122.0,
121.5, 120.7, 116.7, 101.3.
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4 SWH 8012.820 Hz
N FIDRES 0.122266 Hz
) 4.0894966 sec
RG 406
DW 62.400 usec
DE 6.50 usec
TE 293.2 K
Dl §.00000000 sec
TDO 1

CHANNEL £1

11
14.00 usec
-2.00 dB
11.8635%406
400.2236020
32768
400.2200000 MHz
EM

&=

Hz

0
0.30 Hz

a
1.00

70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

—163.20
—166.78
138.01
133.90
127.68
126.54
124.39
122.19

|

I
Lzs 78
Lz
11}
&%

UN
425

20240908
spect

5 mm PABBO BB-
zgpg

65536
CDClx

NS 31

o
SHH 25252.525 Hz
FIDRES 0.385323 Hz

AQ 1.2376629 sec
RG 2050
oW 19.800 usec
DE §.50 usec
TE 243 4 ®
o1 100000000 sec
D11 0.03000000 sec
S ™0 1

> mmmmmems CHAMNEL [l m=smss==
y S nue1 13c
N el 9.00 usee

PL1 -0.90 dB
PL1W 4202801895 W
SFOl 100.6479784 MHz

= = CHANNEL £2
CPDPRG2 wa
NU

PCPD2

17.490 ds
86359406 W
. 28722104 W
0.12135934 W
4002216009 Mz

32768
100.6353990 MHz
El

o
1.00
0
0

1.4

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



DT O @ @ T @ o BRUKER
MOOoOCWVVWVWUVINTMOM®OHOO @
00 00 60 00 I~ IS IS N Pm e N NN S N ©
N T\ —— |
NAME UN
EXPNC 426
PROCNO 1
Date_ 20240812
INSTRUM spect
PROEED 5 mm PABEQ BB-
PULPROG zg30
TD 65536
SOLVENT CDClz
NS 24
S DS 0
SWH 8012 .820 H=z
/>—S OMe FIDRES 0.122266 Hz
AQ 4.0894966 sec
N RG 106
DW 62.400 usec
DE 6.50 usec
TE 293.2 K
D1 .00000000 sec
TDO 1
= CHANNEL f1
NUC1
Pl 14.00
BL1 -2.00
BL1W 11.86359406 W
5FO1 400.2236020 MHz
51 32768
SF 400.2200000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
o Wy '
o~ (= [=] @D
S o om o a
- o o~ o o
r T T T T T T T T T T T T T T T T T T T T
20 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 035 0.0
1 (ppm)
— — —
@ O o @ W GG T o o B R
0 0w M NN N~ =t M
- = - e T T — [Ts}
| [ I ==l |
NAME UM
EXPNO 435
PROCNO 2
Date_ 20240812
NSTRUN spect
FROBHD 5 mm PABBO BB-
PULPROG zgpg
D 65536
SOLVENT CDClz
NS kR
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
S 15.800 usec
.50 uses
263 4 K
> 3.00000000 sac
/ S OMe 0.03000000 sec
N 1
CHANKEL f] ========
13c
Fl 9.00 usec
PL1 -0.90 dB
PLLW 42.02801835 W
SFol 100.647%2784 MHz
1
| 11,86353406 ¥
0.28722104 W
0.12139934 W
400.2216009 MHz
32768
| H 100.6353990 Muz
EM
0
1 1.00 Hz
. [l [l 0
| J 1.40
v v Yoy v W

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



8.06
8.05
7.81
7.80
7.53
7.52
7.38
7.37
7.36
7.34
7.33
7.32
7.30

|
|

—S Br

1 (ppm)

o owo
© o Fg 532 o) 0
~ ] tToOm~ T O
o n OO NN
- — - T T T

| N

T
7.0 65 6.0 55 50 45 40 35 30 25 2.0 1.5 1.0

BRUKER
(<O

NAME
EXPNC
PROCNO
Date_
INSTRUM
PROBED
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CHANNEL f1

UN
126
1
20240912
spect
5 mm PAEEO BE-
zg30
65536
CDCla
24
0
8012 .820 H=z
0.122266 He
4.0894966 sec
106
62.400 usec
6.50 usec
293.2 K
§.00000000 sec
1

11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz

EM

a
0.30 Hz

o
1.00

Bgmn
(O

HAME
EXPNO
FROCHO
Jate_
RUM

I
PROBHD
FULPROG
o
SOLVENT

WS
FIDRES
20
RG

180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20
fl (ppm)

= CHAN

un

435

F

20240812
spect

5 mm PABBO BB-

25252.525 Hz
0.385323 Hz
1.2376629 sec

19.800 usec
6.50 usec

583 4 ¥

3.00000000 sec

0.03000000 sec
1

CHAN]

[ —

-0
42.02801895 W
100.6479784 Mz

17.90 d8
11.86359306 W
0.28722104 W
0.12139934 W
400.2216009 MHz

32768
100.6353990 Mz
EM

0
1.00 Hz
0

1.40
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00000 0 MM~~~
RS a C3E5
NAME N
EXPNC 426
PROCNO 1
Date_ 20240012
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 230
D 65536
SOLVENT CDClz
NS 24
Ds 0
SWH 8012 .820 H=z
FIDRES 0.122266 Hz
AQ 4.0894966 sec
8 RG 4086
DW 62.400 usec
o S DE 6.50 usec
N TE 293.2 K
Dl $.00000000 sec
TDO 1
= CHANNEL f1
14.00
-2.00
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
1 ' 0
" ' LB 0.30 Hz
l 6B 0
A 0000 ¢ 1.00
SR o & & &
—O - - o w ™
T T , : . T T . T T T T r . T T T r T ; :
)0 95 9.0 8.5 8.0 7.5 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
1 (ppm)
o r~ W — O DO 0 ®
i @« Mol 0amn - ©
3 S ERHAQNSR §o
- 2 222 ¥dd o - BR R
| | —= ~/ C,K)
NAME UN
EXPNO 435
PROCNO 2
Date_ 20240912
NSTRUM spect
FROBHD 5 mm PABBO BB-
FULPROG zapg
o 65536
NT CDClz

31

0
25252.525 Hz
0.385323 Hz
1.2976629 sec
2050
19.800 usec
6.50 usec
563 4 K
3.00000000 sec
0.03000000 sec
1

S

3 R—

CHAN

-0.90 dB
42.02801835 W
1006479784 HHz

= CHANNEL f2 =
waltzl6
1H
§0.00 usec
-2.00 ds
14.16 ds
17.90 dg
11.8635%406 W
0.28722104 W
0.12139934 W
400.2216009 Mz

32768
100,6353990 MHz
EM

0
.00 Hz
0

1.40

180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 0
f1 (ppm)



BRUKER
(<O

== NAME uN
EXPNC 426
PROCNO 1
Date_ 20240812
INSTRUM spect
PROEED 5 mm PABEQ BB-
PULPROG zg30
TD 65536
SOLVENT CDClz
NS 24
CF DS 0
3 SwH 8012 .820 Hz
S FIDRES 0.122266 Hz
AQ 4.0894966 sec
p— RG 406
e oW 62.400 usec
N DE 6.50 usec
TE 293.2 K
F D1 .00000000 sec
3 D0 1

CHANNEL f1

11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz

EM

a
0.30 Hz

o
1.00

1.001
1.02z
1

{2001 b——

= |oss
2.04

r T T r
70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

o
(=
o
n
©
=
=
i
o
~
in

—166.54

—154.87
137.43
129.87
128.10
127.34
126.01
124.79

f
:
}

J125.37

123.13
12078
Q

%%
!

un

435

F

20240812
spect

5 mm PABBO BB-

e 25252.525 Hz
CF FIDRES 0.385323 Hz
3 a0 1.2376629 sec
RG
S oW 19.800 usec
bz 6.50 usec

" a3 4 ¥
7 S D1 3.00000000 sec
D1l 0.03000000 sec
N 00 1
Fs

CHANKEL fl s=s=s===
1

ac
.00 usec
-0.90 48
42.02801895 w
100.6479784 MHz

17.90 ds
11.86359306 W
0.28722104 W
0.12139934 W
400.2216009 MHz

32768
100.6353990 Mz
EM

0
1.00 Hz
0

1.40

180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 0
fl (ppm)



7.64
763
7.33
7.32
7.25
7.24
7.23
7.21
7.20
719

810
7783
\7.82

BRUKER
(<O

NAME
EXPNC
PROCNO
Date_
INSTRUM
PROBHD
PULPROG

UN

426

1
20240915

spect
5 mm PABBC BB-

Cl

DS

AQ
RG

1.031

T
50 45 40
1 (ppm)

T
5.5

e
=

—163.29
—153.10
126.54
125.32
3 12467
123.02
121.89

/

Cl

SOLVENT
NS

SWH
FIDRES

2930
65536
CDClz

24

0

8012 .820
0.122266
4.08949686
406
62.400
.50

293.2
#.00000000
1

CHANNEL f1

1

14.00

=-2.00
11.86359406 W
400.2236020
32768
400.2200000
EM

0
0.30

a
1.00

UN

435
20240915
t

PULPROG

T
SOLVENT
NS

0
25252.525 Hz
0.385323 Hz
1.2976629 sec
2050
usec
usec
363 4 ®
3.00000000 sec
0.03000000 sec
1

15.800
6.5

CHANNEL [l m=m=m===

13c
5.00

uses

-0.90 dB
42.02801835 W
100.6479784 MHz

CHANNEL £2
waltz

50.00 usec
-2.00 ds
14.16 43
17.90 dg
11.86359406 W
0.28722104 W
0.12139934 W
400.2216009 Muz

32768
1006353990 MHz

o
.00 Hz

0
1.40

110 100 920 80
fl (ppm)

180 170  1e0 150 140 130 120
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BRUKER
(<O

NAME UN
EXPNC 426
PROCNO 1
Date_ 20240915
INSTRUM spect
PROBED 5 mm PABEQ BB-—
PULPROG zg30
TD 65536
SOLVENT CDCla
s 24
DS 0
SWH 8012.820 H=z
FIDRES 0.122266 Hz
s — AQ 4.0894966 sec
RG 406
y S N DU 62.400 usec
/ DE £.50 usec
TE 293.2 K
Dl §.00000000 sec
TDO 1
= CHANNEL f1
1H
14.00 usec
-2.00 dB

11.86359406 W
400.2236020 MHz

32768
i 400.2200000 MHz
EM
0
0.30 Hz
0
1.00
uganki iR
W o N o T o
» O~ [sE=R=]
o~ —aio
r T T T T T T T T T T T T T T T T T T T T
20 95 90 85 8O0 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00

1 (ppm)

w0 o
S 885 ow Te%
R ;oo
> B2 @ ol oo
® wogs OO0 NdA BR R
[ ~f A C'K)

NAME UN
EXPNO 435
PROCNO 2
Date_ 20240515
INSTRUM spect
EROBHD 5 mm PABBO BB-
FULPROG zgpg
T 65536
SOLVENT CDCls
NS E}

0
25252.525 Hz
0.385323 Hz
1.2976629 sec
2050
15.800 usec
6.50 usec

283 4 &
p) S 5 / D1 3.00000000 sec
Dl1 0.03000000 sec
TDO 1
PL1 -0.90 dB
PLLW 42,02801895 W
SFOl 100.6479784 MHz

= CHANNEL f2
wall

50.00 usec
-2.00 ds
14.16 43
17.90 da
11.86359406 W
0.28722104 W
0.12139934 W
400.2216009 Muz

32768
1006353990 MHz

o
.00 Hz

0
1.40

180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 0
fl (ppm)
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NAME UN
EXPNC 426
PROCNO X
Date_ 20240015
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CDCla
NS 24
DS 0
SWH 8012.820 Hz
2 S S FIDRES 0.122266 Hz
AQ 4.0894966 sec
‘ 7S N\ | RG 406
O bW 62.400 usec
SN DE 6.50 usec
TE 293.2 K
p1 §.00000000 sec
TDO : !
CHANNEL f1
NUCL 1H
Pl 14.00 usec
PL1 -2.00 dB
PLIW 11.86359406 W
SFOL 400.2236020 MHz
i SI 32768
ol SF 400.2200000 MHz
WDwW EM
ssB 0
LB 0.30 Hz
GB 0
BC 1.00
s o
6OS® b
SSgo®
MmO
r T T T T T T T T T T T T T T T T T T T T
)0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
o ~ 0O —meso 9T E ﬁ :)
= «© FN oo 0
<t ] W oot N B R
o 0 DM A NN %
- - B A L R
T e e
UN
43;
20240915
spect
5 mm PABBO BB-
zgpg
65536
CDClx
S 31
DS 0
SWH 25252.525 Hz
FIDRES 0.385323 Hz
AQ 1.2976629 sec
RG 2050
DW 15.800 usec
DE €.50 usec
" 263 4 ®
S S 3! 3.00000000 sec
Dil 0.03000000 sec
TDO 1
5 —S 4@ .
== CHANNEL [l ========
N 13c
9.00 usee
-0,90 dB
42,02801895 W
100.6479784 MHz
0.28722104
] 0.12139934 W
400.2216009 MHz
' SI 32768
sF 100.6353990 MHz
WDW EM
; ssB 0
LB 1.00 Hz
| G 0
| 1 | FC 1.40
Ll
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

1 (ppm)



7.89
7.88
7.76
7.73
7.43
7.42
7.40
7.39
7.38
7.37

e S G

—1.46

1.031
1.001
4 095,
1.007

9.00=

BRUKER
(<O

NAME UN
EXPNC 426
PROCNO 1
Date_ 20240915
INSTRUM spect
PROBED 5 mm PABEQ BB-—
PULPROG zg30
TD 65536
SOLVENT CDCla
s 24
DS 0
SWH 8012.820 H=z

FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 406
DW 62.400 usec
DE 6.50 usec
TE 293.2 K
Dl §.00000000 sec
DO 1
= CHANNEL f1
1
14.00 usec
=-2.00 dB
11.86359406 W
400.2236020 MHz
32768
400.2200000 MHz
EM
0
0.30 Hz
a
1.00

—164.19

8.0

-
=
(=

—155.87
132.98
126.32
125.19

|

124.78
122.03

50 45
1 (ppm)

[
[

—45.67

2.0

—
~
o
™

an
(<O

NAME UN
EXPNO 435
FROCNO 2
b,

20240915
spect

5 mm PABBO BB-
zgpy

65536

CDCls

1

0
25252.525 Hz
0.385323 Hz
1.2976629 sec
RG 2050
DW 15.800
€.50

usec
usec

363 4 ®

Dl 3.00000000 sec

0.03000000 sec
1

== CHANIEL [l ========

-0.
42.02801835 W
100.6479784

CHANNEL £2

11.86359406 W
0.28722104 W
0.12139934 W
400.2216009 MHz

32768
1006353990 MHz
EM
o
1.00 Hz
0
1.40

180

170

160 150 140 130

120

100 920
fl (ppm)

110



—9.76
7.98
7.97
7.43
7.42

WK~
SRR
[ Ny Sy
\

SR

223
722
7.21
7.20

7.04
7.03
7.02
7.01
7.00
6.99
6.98
6.97

NAME
EXPNC
PROCNO
Date_
INSTRUM
PROBHD

PULPROG
H D
N

SOLVENT
NS
Ds
SWH
N FIDRES

AQ
RG

2.001

1.99
2.03%
1.00

A

141.98

/

139.54

—136.71

129.80

128.13

L

=] 2.09.

\126.74

—116.54

6.0 50 45 40

f1 (ppm)

55

CHANNEL f1

BRUKER
(O

UN

126

1

20240022
spect

5 mm PAEEO BE-
zg30

65536
CDCla

21

0
8012.820
0.122266
4.0894966
106

62.400
6.50
293.2 K
§.00000000
1

1

14.00

-2.00
11.86359406 W
400.2236020
32768
400.2200000
EM

a
0.30
a
1.00

an
(<O

HAME
EXENO
PROCNO
Date_
INSTRUM
EROBHD
PULPROG

SOLVENT

100 90
f1 (ppm)

UN

435

20240822
spect

5 mm PABBO BE-

o
25252.525 Hz
0.385323 Hz
1.2376629

2050
19.800
6.50 usec

263 4
3.00000000
0.03000000
1

-0.90 d
42.02801895 W
100.6479784

CHANNEL £2

11.86359406 W
0.28722104 W
0.12139934 W
400.2216009

32768
100,6353890 *

EM

o

.00 Hz
o

1.40



—9.80

|
|

7.83
7.82
7.66
7.65
7.64
763
7.48
7.47
7.46
7.45
7.46
7.44
7.43
7.32
7.1
7.10
7.09
7.08

1.00% —-

ZT

Ve

2.486

BRUKER
(O

NAME
EXPNC
PROCNO
Date_
INSTRUM
PROBHD
PULPROG

3.004

2.0

9.5

139.02

131.67

123.18

122.65

121.98

120.54

120.34
119.87

A

114.38

114.03

55

50 45
f1 (ppm)

4.0

—21.52

Ve

180

170

160

150

140

130

100

90
f1 (ppm)

80

CHANNEL f1

m=== CHANNEL

======== CHANNEL
2

UN

126

1

20240022
spect

5 mm PABEQ BE-
zg30
65536
CDCla

21

0
8012.820
0.122266
4.0894966
106

62.400
6.50
293.2 K
§.00000000
1

1
14.00

-2.00
11.86359406 W
400.2236020 MHz

32768
400.2200000

EM

a
0.30
a
1.00

UN

435

2
20240922

spect
5 mm PABBO BB-
zgpg

65536

cDCl

31

0
25252.525 Hz
0.385323 Hz
1.2976629 sec

2050

19.800 usec
6.50 usec

203 4 ¥
3.00000000 sec
0.03000000 sec

£l =mmmesees
13c
9.00 usec
-0.90 d8
42.02801895 W
100.6479784 MHz
£2 =m=====

waltzl6

1
90.00

00
14,

.90 ds
11.86359406 W
0.28722104 W
0.12139934
400.2216009 ¥

32768
100.6353990 »
EM

0
1.00
0
1.40



—9.82

7.75
7.74
7.62
7.62
7.41
7.40
7.35
7.34
7.33
7.31
7.30
7.29

N

BRUKER
(O

NAME
EXPNC
PROCNO
Date_
INSTRUM
PROBED
PULPROG
TD
SOLVENT
S

DS

SWH
FIDRES
AQ

RG

CN

1.001

2.001

2.03¢
1.98
2.07

A

2.0

9.5

9.0

8.5

140.76

=4

133.02

131.40

e

7.0

}

121.32

119.54

50 45 40

1 (ppm)

CN

180

170

160

150

100 90 80

fl (ppm)

110

UN

126

1

20240022
spect

5 mm PAEEO BE-
zg30
65536
CDCla

21

0
8012.820
0.122266
4.0894966
106

62.400
6.50
293.2 K
§.00000000
1

CHANNEL f1

1
14.00

-2.00
11.86359406 W
400.2236020 MHz

32768
400.2200000

EM

a
0.30
a
1.00

UN

435

20240922

spect

5 mm PABBO BB-
]

65536

CDCl:

31

o
25252.525 &
0.385323 B
1.2976629 sec
2050

usec
usee
203 4 B
3,00000000 sec
0.03000000 sec
1

19.800
6.5

CHANNEL fl ==ssss==

-0.90 d
42.02801895 W
100.6479784

7.%0
11.86359406 W
0.28722104 W
0.12139934 W
400.2216009

32768
100.6353%90 ¥
EM

o
1.00 ¢
o
1.40
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‘ NAME UN
EXPNC 426
PROCNO 1
Date_ 20240022
INSTRUM spect
PROBED 5 mm PABEQ BB-
PULPROG 2930
H ™ 65536
Me N SOLVENT CDCla
NS 24
/>—S DS 0
SWH 8012 .820 Hz
Me N FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 408
oW 62.400 usec
DE 6.50 usec
TE 293.2 K
D1 §.00000000 sec
TDO 1
CHANNEL f1
1H
14.00 usec
-2.00 dB
11.86359406 W
400.2236020 MHz
N 32768
1 400.2200000 MHz
EM
) 0
0.30 Hz
| | 2
1.00
T e Ly
o T O — (=]
S S99 S
- Mo w
r T r T T T T T T T T T r r T T T T T T T
2.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
OWANNs— T WD©OO
N©MOoNO T TOR ™ B R
MO OMM®OMNSOO W -
OOONNANNNN— o
R I I R =
AR |
UN
425
20240922
spect
5 mm PABBO BB-
2gpg
65536
CDCl:
NS 31
H s o
SWH 25252.525 F
Me N FIDRES 0.385323 H
) 1.2376629 sec
S G 2050
/ DW 19.800 usec
DE 6.50 usec
Me N " 2834 ¥
o1 3,00000000 sec
D11 0.03000000 sec
T00 1
CHANKEL f] sssssss=
13c
9.00 usec
PL1 =0.90 dB
PLIW 42.02801895 W
SFO1 100.6479784 ¥
7.90 dB
11.86359406 W
0.28722104 W
0.12139534 W
400.2216009 ¥
32768
1006353590 Mz
En
o
1.00 8z
']
1 1.40
.
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 0

fl (ppm)
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NAME uN
EXPNC 426
PROCNO 1
Date_ 20240922
INSTRUM spect
PROBED 5 mm PABBO BE-
PULPROG zg30
D 65536
SOLVENT CDClz
NS 24
DS 0
H SwH 8012.820 Hz
N FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 406
/; S (@] o 62.400 usec
N DE 6.50 usec
TE 293.2 K
@] D1 $.00000000 sec
TDO 1
e TS 7 N1 103 PR R —
NUC1 1H
Pl 14.00 usec
PL1 -2.00 d&
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NAME UN
EXPNO 435
BROCHO 2
20240922
NST spect
PROB 5 mm PABBO BB-
PULPROG 2qpy
™ 65536
SOLVENT CDCl:
NS 31
Ds o
Sk 25252.525
FIDRES 0.385323 &
AQ 1.2976629 sec
/6 2050
oW 12.800 usec
H DE £.50 usec
" 293 4 ®
N ol 3.00000000 soc
o011 0.03000000 sec
00 1
Pt e o 1 emeeen
N NUC1 13c
el 9.00 usec
pL1 -0.90 ds
PL1W 42.02801895 W
SFO1 100.6479784 Mz
0.28722104
0.12139534
£00.2216009 Mz
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100.6353990 Muz
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