S
©)‘\NH2

2a': 'H NMR (500 MHz, DMSO-dg) & 9.87 (s, 1H), 9.50 (s, 1H), 7.88-7.90 (m, 2H), 7.54-7.47 (m, 1H),
7.45-7.38 (m, 2H). **C NMR (126 MHz, DMSO-dg) & 200.53, 139.81, 131.43, 128.22, 127.58.

S
o
3C

2b: 'H NMR (500 MHz, DMSO-dg) & 9.76 (s, 1H), 9.40 (s, 1H), 7.83 (d, J = 7.7 Hz, 2H), 7.22 (d, J =
7.7 Hz, 2H), 2.33 (s, 3H). *C NMR (126 MHz, DMSO-dg) & 200.16, 141.74, 137.00, 128.87, 127.87,
21.35.

@*

¢% 'H NMR (500 MHz, CDCly) & 8.02 (s, 1H), 7.61 (s, 1H), 7.52 (d, J = 7.6 Hz, 1H), 7.31 (s, 1H),
7.23-7.16 (m, 2H), 2.29 (s, 3H). °C NMR (126 MHz, CDCl3) § 201.92, 138.06, 137.36, 131.80, 127.32,
126.90, 122.73, 20.30.

S
/©)J\NH
t-Bu

2d% *H NMR (600 MHz, DMSO-dg) & 9.77 (s, 1H), 9.42 (s, 1H), 7.84 (d, J = 8.6 Hz, 2H), 7.43 (d, J =
8.6 Hz, 2H), 1.29 (s, 9H). ®C NMR (151 MHz, DMSO-dg) & 200.32, 154.52, 137.21, 127.66, 125.13,
35.05, 31.36.

HSCO/©)J\

e': *H NMR (500 MHz, DMSO-dg) 8 9.64 (s, 1H), 9.32 (s, 1H), 7.96 (d, J = 8.7 Hz, 2H), 6.95 (d, J =
8.7 Hz, 2H), 3.81 (s, 3H). °C NMR (126 MHz, DMSO-dq) 3 199.04, 162.35, 131.79, 129.90, 113.48,
55.89.

S
o
F

2f%: 'H NMR (500 MHz, DMSO-dg)  9.89 (s, 1H), 9.52 (s, 1H), 8.10 -7.96 (m, 2H), 7.28-7.23 (m, 2H).
3C NMR (126 MHz, DMSO-dg) § 198.93 (s), 164.29 (d, J = 249.4 Hz), 136.20 (d, J = 2.9 Hz), 130.28
(d, J =9.0 Hz), 115.09 (d, J = 21.8 Hz).



S
o
Cl

2g": 'H NMR (500 MHz, DMSO-dg) & 9.95 (s, 1H), 9.57 (s, 1H), 7.91 (d, J = 8.7 Hz, 2H), 7.65-7.42 (m,
2H). **C NMR (126 MHz, DMSO-dg) 5 198.98, 138.45, 136.40, 129.47, 128.27.

S
F
\©)J\NH

2h* 'H NMR (500 MHz, DMSO-ds) & 10.02 (s, 1H), 9.59 (s, 1H), 7.75-7.73 (m, 1H), 7.70-7.65 (m,
1H), 7.50-7.45 (m, 1H), 7.40-7.33 (m, 1H). °C NMR (126 MHz, DMSO-ds) & 198.84, 161.89 (d, J =
243.8 Hz), 142.07 (d, J = 7.1 Hz), 130.47 (d, J = 8.2 Hz), 123.88 (d, J = 2.6 Hz), 118.28 (d, J = 21.2
Hz), 114.53 (d, J = 23.4 Hz).

Noas

2i: lH NMR (500 MHz, DMSO-dg) & 10.13 (s, 1H), 9.73 (s, 1H), 8.02 (d, J = 8.2 Hz, 2H), 7.79 (d, J =
8.2 Hz, 2H). ®°C NMR (126 MHz, DMSO-dg) & 199.43, 143.84, 131.13 (q, J = 31.9 Hz), 128.38,
125.42 (q, J = 3.7 Hz), 124.43. (q, J = 272.7 Hz).

Bogy

2% *H NMR (500 MHz, DMSO-dg) § 9.90 (s, 1H), 9.55 (s, 1H), 8.02 (d, J = 8.4 Hz, 2H), 7.73 (d, J =
8.3 Hz, 4H), 7.50 (t, J = 7.6 Hz, 2H), 7.41 (t, J = 7.3 Hz, 1H). *C NMR (126 MHz, DMSO-ds) 199.72,
143.00, 139.37, 138.40, 129.37, 128.43, 128.36, 127.15, 126.41.

S
Soa

2k”: 'H NMR (500 MHz, DMSO-ds) & 9.99 (s, 1H), 9.67 (s, 1H), 8.45 (d, J = 1.3 Hz, 1H), 8.06-8.01
(m, 2H), 7.97-7.93 (m, 2H), 7.65-7.54 (m, 2H). °C NMR (126 MHz, DMSO-dg) & 200.49, 137.19,
134.43, 132.25, 129.54, 128.13, 127.97, 127.77, 127.28, 127.08, 125.54.

Y
NH

21% *H NMR (500 MHz, DMSO-dg) 8 10.24 (s, 1H), 9.77 (s, 1H), 8.12 (d, J = 8.0 Hz, 1H), 7.96-7.91
(m, 2H), 7.57-7.43 (m, 3H), 7.44 (dd, J = 7.1, 1.2 Hz, 1H). *C NMR (126 MHz, DMSO-ds) & 202.81,
141.97, 133.34, 128.78, 128.59, 128.41, 126.83, 126.51, 125.46, 125.44, 123.59.



I\ NH,
~

N
2m* *H NMR (500 MHz, DMSO-dg) 5 10.08 (s, 1H), 9.72 (s, 1H), 9.02 (s, 1H), 8.67 (d, J = 4.7 Hz,
1H),8.20 (d, J = 8.0 Hz, 1H). 7.45-7.47 (m, 1H).*C NMR (126 MHz, DMSO-dg) § 198.34, 152.04,
148.08, 135.64, 135.31, 123.47.

S

X" NH,
P
2n*: 'H NMR (500 MHz, DMSO-ds) & 10.17 (s, 1H), 9.94 (s, 1H), 8.61-8.60 (m, 1H), 8.52 (d, J = 7.9
Hz, 1H), 7.98 (td, J = 7.8, 1.8 Hz, 1H), 7.62-7.59 (m, 1H). *C NMR (126 MHz, DMSO-d¢) §195.13,
152.19, 147.99, 137.79, 126.75, 124.99.

S

7N UNH,
N~

20" "H NMR (500 MHz, DMSO-dg) & 10.21 (s, 1H), 9.79 (s, 1H), 8.67-8.65 (m, 2H), 7.72-7.70 (m,
2H). 3C NMR (126 MHz, DMSO-ds) 5 198.76, 150.27, 146.73, 121.28.

| X NH,
2p™: 'H NMR (500 MHz, DMSO-dg)  10.13 (s, 1H), 9.83 (s, 1H), 8.31 (d, J = 7.8 Hz, 1H), 7.85 (t, J

= 7.8 Hz, 1H), 7.46 (d, J = 7.7 Hz, 1H), 2.55 (s, 3H). *C NMR (126 MHz, DMSO-dg) & 195.16, 156.64,
151.46, 137.91, 126.26, 122.05, 24.26.

NH,

~
o
— )

2g* 'H NMR (400 MHz, DMSO-d) & 9.63 (s, 1H), 9.32 (s, 1H), 8.21-8.18 (m, 1H), 7.64 (dd, J = 5.1,
1.3 Hz, 1H), 7.55-7.53 (m, 1H). *C NMR (101 MHz, DMSO-dg) & 192.38, 142.08, 128.41, 127.85,

126.25.
O NH,

2r (CAS: 1176544-48-1): 'H NMR (400 MHz, DMSO-dg) & 9.91 (s, 1H), 9.56 (s, 1H), 8.02 (d, J = 8.4
Hz, 2H), 7.71 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.1 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 2.35 (s, 3H).°C
NMR (101 MHz, DMSO-dg) & 199.35, 142.58, 137.71, 137.53, 136.08, 129.61, 128.02, 126.60, 125.72,
20.69.



ethionamide™: *H NMR (400 MHz, DMSO-dg) & 10.17 (s, 1H), 9.74 (s, 1H), 8.54 (d, J = 5.1 Hz, 1H),
7.58 (s, 1H), 7.52 (dd, J = 5.1, 1.4 Hz, 1H), 2.80 (q, J = 7.6 Hz, 2H), 1.25 (t, J = 7.6 Hz, 3H). *C NMR
(101 MHz, DMSO-dg) 5 198.68, 163.07, 149.07, 146.78, 118.95, 118.32, 30.58, 13.57.

a'* 'H NMR (500 MHz, CDCl3) & 8.33-8.30 (m, 2H), 8.01-7.92 (m, 2H), 7.48-7.37 (m, 6H). ©*C
NMR (126 MHz, CDCl3) & 187.09, 172.77, 131.85, 130.88, 129.68, 129.33, 128.23, 127.66, 127.32,
126.45, 30.40, 28.67.

-N

S \

NS
/@/‘\N

3b™: 'H NMR (400 MHz, CDCly) § 8.27 (d, J = 8.1 Hz, 2H), 7.92 (d, J = 8.1 Hz, 2H), 7.30-7.28 (m,
4H), 2.42 (s, 6H). *C NMR (101 MHz, CDCl3) & 187.97, 173.82, 142.43, 140.45, 130.41, 129.90,
129.38, 128.30, 128.20, 127.42, 21.63, 21.51.

o

3¢ 'H NMR (400 MHz, CDCl3) & 8.23-8.16 (m, 2H), 7.89-7.80 (m, 2H), 7.42-7.26 (m, 4H), 2.45 (s,
3H), 2.46 (s, 3H). ®°C NMR (101 MHz, CDCl;) & 188.28, 173.95, 139.17, 138.38, 132.86, 132.70,
131.13, 130.68, 129.16, 128.93, 128.62, 127.96, 125.55, 124.73, 21.44, 21.33.

3d"% 'H NMR (400 MHz, CDCl3) & 8.31 (d, J = 8.6 Hz, 2H), 7.97 (d, J = 8.5 Hz, 2H), 7.55-7.50 (m,
4H), 1.37 (18H). *C NMR (101 MHz, CDCl;) & 187.85, 173.81, 155.53, 153.57, 131.98, 130.38,
128.18, 128.14, 128.03, 127.32, 126.19, 126.16, 125.61, 35.11, 34.89, 31.26, 31.15.

-N
3 \
Cl



3e™®: 'H NMR (400 MHz, CDCls) & 8.36 — 8.27 (m, 2H), 8.01-7.88 (m, 2H), 7.55-7.40 (m, 4H).C
NMR (101 MHz, CDCl;) & 187.02, 172.82, 138.18, 136.60, 131.18, 129.66, 129.61, 129.02, 128.97,
128.68.

s-N

/©/l\\N\>\©\F

3f'%: 'H NMR (400 MHz, CDCly) § 8.39-8.35 (m, 2H), 8.06-8.02 (m, 2H), 7.30-7.12 (m, 4H). °C NMR
(101 MHz, CDCls) § 186.97, 172.80, 165.83 (d, J = 72.3 Hz), 163.33 (d, J = 69.2 Hz), 130.42 (d, J =
8.6 Hz), 129.63 (d, J = 8.9 Hz), 129.11, 127.03, 116.53 (d, J = 22.3 Hz), 115.73 (d, J = 21.8 Hz).

@W\Q

g™: 'H NMR (400 MHz, CDCly) & 8.17 (d, J = 7.8 Hz, 1H), 8.10-8.04 (m, 1H), 7.82-7.75 (m,
2H),7.52- 7.44 (m, 2H), 7.29-7.15 (m, 2H). *C NMR (101 MHz, CDCl5) & 187.00 (d, J = 3.1 Hz),
172.67 (d, J = 3.2 Hz), 164.28 (d, J = 7.4 Hz), 161.82 (d, J = 4.9 Hz), 134.68 (d, J = 8.3 Hz), 132.41 (d,
J =8.1 Hz), 131.03 (d, J = 8.2 Hz), 130.32 (d, J = 8.1 Hz), 124.03 (d, J = 3.0 Hz), 123.37 (d, J = 3.1
Hz), 118.96 (d, J = 21.4 Hz), 117.43 (d, J = 21.3 Hz), 115.32 (d, J = 23.5 Hz), 114.26 (d, J = 23.5 Hz).

s—-N

\
H,CO

3h'%:H NMR (400 MHz, CDCI3) § 8.31 (d, J = 8.9 Hz, 2H), 7.97 (d, J = 8.8 Hz, 2H), 7.00 (d, J = 8.7
Hz, 4H), 3.88 (s, 3H), 3.87 (s, 3H). *C NMR (101 MHz, CDCls) & 187.39, 173.37, 162.50, 161.30,
130.03, 129.91, 129.16, 126.07, 123.73, 114.55, 113.98, 55.50, 55.37.

3i**: 'H NMR (400 MHz, CDCl3) § 9.22 (d, J = 8.6 Hz, 1H), 8.94 (d, J = 8.5 Hz, 1H), 8.49 (d, J = 7.2
Hz, 1H), 8.06-7.96 (m, 3H), 7.93 (d, J = 8.1 Hz, 2H), 7.69-7.50 (m, 6H). *C NMR (101 MHz, CDCl5)
5 186.97, 173.97, 134.18, 134.12, 132.23, 131.19, 131.08, 130.25, 130.08, 130.00, 129.30, 128.70,
128.62, 128.06, 127.78, 127.27, 126.80, 126.45, 126.12, 125.46, 125.22, 125.17.

SeRATe

3j"% *H NMR (400 MHz, CDCls) 6 8.97 (s, 1H), 8.60 (s, 1H), 8.50 (dd, J = 8.6, 1.6 Hz, 1H), 8.13 (dd,
J = 8.5, 1.7 Hz, 1H), 8.03-7.96 (m, 4H), 7.93 — 7.87 (m, 2H), 7.63 — 7.51 (m, 4H).**C NMR (101 MHz,
CDCly) & 186.97, 173.97, 134.18, 134.12, 132.23, 131.19, 131.08, 130.25, 130.08, 130.00, 129.30,
128.70, 128.62, 128.06, 127.78, 127.27, 126.80, 126.45, 126.12, 125.46, 125.22, 125.17.



F4C
3k*:™H NMR (400 MHz, CDCls) & 8.42 (d, J = 8.1 Hz, 2H), 8.09 (d, J = 8.0 Hz, 2H), 7.73-7.68 (m,
4H). C NMR (101 MHz, CDCl;) & 186.98, 172.68, 135.56, 133.84, 133.49 (d, J = 6.7 Hz), 132.23 (d,
J = 32.5 Hz), 128.68 (s), 127.85 (s), 126.41 (g, J = 3.7 Hz), 125.76 (q, J = 3.8 Hz), 125.12 (d, J = 40.6
Hz), 122.41 (d, J = 41.1 Hz).

REFERENCES

1. A. K. Yadav, V. P. Srivastava, and L. D. S. Yadav, Synth. Commun., 2013, 44, 408.

2. B. Kaboudin, V. Yarahmadi, J.-y. Kato, and T. Yokomatsu, RSC Adv., 2013, 3, 6435.

3. C. Yang, G. Li, C. Gong, and Y. Li, Tetrahedron, 2015, 71, 637.

4. L. J. Crane, M. Anastassiadou, J. Stigliani, and G. B. MarcPayard, Tetrahedron, 2004, 60, 5325.

5. F. Jian, P. Zhao, L. Zhang, and J. Zheng, J. Fluorine Chem., 2006, 127, 63.

6. H. Mohammad, A. S. Mayhoub, A. Ghafoor, M. Soofi, R. A. Alajlouni, M. Cushman, and M. N.
Seleem, J. Med. Chem., 2014, 57, 1609.

7. N. A. Colabufo, M. Contino, M. Cantore, E. Capparelli, M. G. Perrone, G. Cassano, G. Gasparre, M.
Leopoldo, F. Berardi, and R. Perrone, Bioorg. Med. Chem., 2013, 21, 1324.

8. Z. Li, Q. Qiu, X. Xu, X. Wang, L. Jiao, X. Su, Mi. Pan, W. Huang, and H. Qian, Eur. J. Med. Chem.,
2016, 113, 246.

9. K. A. Mahammed, V. P. Jayashankar, N. Premsai Rai, K. Mohana Raju, and P. N. Arunachalam,
Synlett, 2009, 14, 2338.

10. R. F. Knott and J. G. Breckenridge, Can. J. Chem., 1954, 32, 512.

11. N. Bhardwaj, A. K. Singh, A. Bhatnagar, and S. S. Agrawal, Indian J. Pharm. Sci., 2005, 67, 586
12. G. Vanajatha and V. P. Reddy, Tetrahedron Lett., 2016, 57, 2356.

13. H. Z. Boeini, J. Iran. Chem. Soc., 2009, 6, 547.

14. K. Yajima, K. Yamaguchi, and N. Mizuno, Chem. Commun., 2014, 50, 6748.

15. A. S. Mayhoub, E. Kiselev, and M. Cushman, Tetrahedron Lett., 2011, 52, 4941.

16. Y. Xu, J. Chen, W. Gao, H. Jin, J. Ding, and H. Wu, J. Chem. Res., 2010, 34, 151.



40000
35000
30000

25000

20000

15000
r10000
5000

00°0-

05T

15 3 S

oF'L
1¥'L
€L
6L
0$'L
'L
88'L
06'L
05'6~

36~

—_—

[lj
/(’J

00'¢
96'(

‘0T

O It
[

1.0

35

6.0

8.5

20

4500
4000

3500
3000

2500

2000

1500

1000

500

f1 (ppm)

ceot
(63433
89°6¢
c8'6¢
0'0ov
81°0F
ceor

w@hN~/
NNwN~M
eriIel

~®@m~\

£5°00C-

170

210

30

60

f1 (ppm)

130



3

/@)\NHz
HaC

+9.76
~9.40
7.84
7.82
722
721
/334

/
b
~0.00

/2,50

T N2.33

—_—
—

/I

138000
36000
34000
32000
30000
28000
26000
24000
22000
20000
118000
116000
114000
112000
r10000
8000

6000

4000

2000

r0
2000

-200.16

11 9

39.67

/137.00
£ 128.87
1127.87
40.50
40.33
40.17
40.00
39.83
39.50
~21.35

r260C
r240(C
r220C
-200(C
-180C
-160C
- 140C
-120C
-100C
800
-600
400
200

r-200

210

170

130 90 60 30
f1 (ppm)



00°0-

6T 1/
ST
pEEy

(425
YL
£8'L
8L
o~
LL'67

NH,

H,C

CH;

HsC

-~

JJ

——

€0'q

1661
00T
86'(
L6'O

7 6 5 4
Chemical shift (ppm )

8

13 11 9

15

9¢°1¢
1S3
65°6¢
Lot
98'6¢

00°0v
v oy
8C0Y
oy

€1'STI~
99°LT71Y
1TLEL

4227

NH,

e 00C

HsC

CH,4

H,C

80

Chemical shift (ppm )

170

200

20

40

60

110

140



(=] < < (=] < (=] <

o (=) () (=] () (=] (=) ()

(=] < < (=] < (=] < <

o Ve < v < v < <

SR TR s R > B - M
057/
bEEn
188y 10°g
6'9 u

S — 107

@@v
Mm_mv — —00'C
€6~ oo._H
b9'6-= -66°()

3200
3000
2800

55 35 15
f1 (ppm)

7.5

9.5

LY'6¢
P96t
08'6¢
L6'6¢
vl oy
0t or
LY Oy
6868

——

8rell-

06'6T1~
6L 1E17

e aol-

r0'661-

2600
2400
2200
2000
1800
1600
1400
1200
1000
800

600

400

200

-200

30

60

90

f1 (ppm)

130

NH
170

CH5

210




] e o ] ] ] e o ja]

= 8 8 8 8 8 8 8 8 8

2 2 ¥ 82 4482 =2 o
00'0-— ——
67T x:
9Ly

1L

61°L7

61°L7 L0'T
42 i _ILea
cTLF — - 01
1eL] T oo
15°L] 36°0
cg'L

19'4]

08’

11

13

15

2800
2600
2400

2200
2000
1800

11600
1400
1200
1000
800
600
400
200

-200

00°0-—

0£0C-

11°9L

mw.mhw
9¢9L

€L7Tl
06'9C1|
LTl
08'1€17
@m_hm%
90'8€1

¢6'10C

NH,

H5C

90

f1 (ppm)

130

170

210

30

60



55000
50000
45000
40000
35000
30000

25000
20000
115000
r10000
5000

5000

000~

16°C-

9¢ ¢~

€TL
¥T'L]
¥TL
STL
9T L]
LTL]
LTLy
8T'L1
L6'L
86'L
66'L
00'8
10'8
56~
68'6-

]

NH,

/]

5.0

f1 (ppm)

007
000

10T
F 101

1.0

3.0

7.0

9.0

3000
2800
2600

2400
2200
2000
1800
1600
1400
11200
1000
800
600
400
200

200

9¢6¢t
39113
69°6¢
986t
€0'0r
6l 0v
9¢0v

00° ¢l
8ISl
ccoel
ceoel
619¢l
[C9el

6T €91~
876917

€6'861—

NH,

90

f1 (ppm)

170

210

30

60

130



vy
165000
60000
55000
50000
45000
40000
35000
30000
25000
20000
r15000
+10000
5000

5000

00°0-

1$°C

ce'e

8L
o@nW{!rl
0L

OQBN
'L

LS 6~
667

NH,

Cl

—
——

4 3

00T
0T

9 8 7 6 5

101
101

I 0

2

11

13

15

f1 (ppm)

300C¢
r280C
260(

r240(C
r220C
-200C
- 180C
r160C
- 140C
r120C
- 100C
800
r600
400
200

r-200

LE6E
rS6¢
0L°6¢
L86¢
r0°0¥
0T 0¥
LEOY

wmwmﬁ/
Ly'6Cl =
0 9¢l
mvwmﬁx

86'861 -

NH,

Cl

90

f1 (ppm)

210

30

60

130

170



-120000
110000
-100000
90000
80000
70000
60000
50000
40000
30000
20000
-10000

10000

-

S

<
|

SN

g%
9¢"L
Sah
ML
LyL
8L
8L
05°L]
99'L;
L9°L]
P L S —
6L ——
¢ 1]

mbg
SL'L

NH,

656
0ol

=

55

00" It
o1

[0°1]
nuJoo.ﬁ

yOu
C10°

10.5

1.0

25

4.0

7.0
f1 (ppm)

8.5

RIVVY,
2800
2600

2400
2200
2000
1800
1600
1400
1200
1000
800
1600
400
200

-200

8Y°6€
$9'6€
18°6€
86°6€
S10p
Teop
8Y°0F
68°0F
Zagit
9P
0T8I
LESII
L8'eTl
68'€T1
£V 0Ll
0S'0€1
POTHl7
01Tyl
76'091
98'791”

r8861—

NH,

90

f1 (ppm)

170

210

30

60

130



() (e (e (e (e} (=] [

o (e (e e o o o (e

() (= (e (=) (e} (=] [ (e

S w (e ) (e} ) [ S

<t [ap] e o o — — Vel —

00°0- -
4

1SC- —

Fee- - —

8L'L
om”LJ
I

L6~ —— T
/IJ » M

elrol-

— 00

861}

o1
-00°1]

1.5

4.5

7.5

11.5

f1 (ppm)

F VUL
r280C
r260(C
-240(C
r220(C
r200(C
- 180C
r160C
- 140(C
r120C
-100C
800
-600
400
200

r-200

87'6¢
r9°6¢
18°6¢
86°6¢
10y
[0y
87 oY

81121 |
SEETT
8€'STI |
14°STI |
P STl
157571
89°LT1
8¢zl
00 1€1 |
97 I€1 ]
P Epl

er66l -

.

NH,

90

f1 (ppm)

30

60

130

170

210



o SO o0 O o o o O )
o O O o O O o O o O o o o o =
o O O O O O O O o O o o o o =
XS T AR TSSO &
A —~=—=—==%2Fas
00'0-— —
<
167 J
A
8L
0S°L1
TwLL
sy 91
007
$S'6~ . 4001
06'6" - TT166°(

4 3

9 8 7 6 5

I 0

2

11

13

15

f1 (ppm)

4500
4000
3500
3000
2500

2000

1500

1000

500

ceot
(63433
89°6¢

c8'6¢
00ov
81°0v
ceor

9¢8¢1
v 871
LE6CI
08¢l
Leotl
00trl

91
mﬁhmﬁw

NH,

cL661-

170

210

30

60

f1 (ppm)

130



2000
r1800
1600
1400
1200
1000
800
600
400
200

-200

30

o oo oo o o o o o (el e R e B e BN e B el
o oo oo oo oo oo o o oo S (eI e R e R e R e R el
O o O o oo oo oo co o o oo > Al © 00O <+ N
O 0 O T Al O 00 O TN O OO o O ~ aa Bl e e I e I e\
AN ANA === S %8 Faoq
00°0-— -
u < 8€°6€
5S°6¢
| 1L°6€
| - 88°6¢
6 - — S0°0F
‘ 10t
B . € 0
Ly -3
8t'L ‘
wmm B escnl
co/ nD STl
1 Sﬂ .
ol or' szl
ocs . 15971
E.m €8'971
S.L 1+'821
. 65871
MMMLWJ 3L'8T1
061 —— veeel
ﬁ.w\\ 001 Lg1pI .
€18 : ‘ ol
we o 0 O e (S
bTOl- ) —=0'1f
r o

60

f1 (ppm)

130

170

210



-9.99
~9.67
8.45
8.06
8.06
8.04
8.04
8.03
8.02
7.95
7.93
7.61
7.61
17.60
17.60
138

il]

—

-2.51
-0.00

0.99+
#.01
.01

0.99
o 11.00

5 8.0 6.5 5.0 35

40.46
40.29

39.96
39.79
39.63
39.46

40.13

22000
21000
20000
119000
r18000
r17000
r16000
r15000
14000
113000
112000
r11000
r10000
9000
8000
7000
16000
5000
4000
3000
2000
r1000

-1000
~+-2000

3400
3200
3000
2800
2600
2400
2200
2000
r1800
1600
1400
1200
r1000
800

600

400

200

—200

210

170 130 90 60
f1 (ppm)

30 0



30000
28000
26000
24000
22000
20000
r18000
r16000
14000
r12000
r10000
8000
6000
4000

2000

2000

00°0-

1§°C
LEE-

Sv'L
oL
'L
LY'L
0C'8
178
LY
L9°8
w6
L6
8001

NH,

N

=

/860

4 3 2

P01t
01

9 8 7 6 5

001
01l
00°1

0

1

11

13

15

f1 (ppm)

5000
4500

4000
3500

3000

2500

2000

1500

1000
500

~-500

056¢
L9°6¢
€86t
00°0v
L1°OF
eeor
050y

LY ECI~
[esel
rosel
808YI~
rOCs1”

reE861-

170

210

30

60

f1 (ppm)

130



F22U0U
21000
20000

l‘\

— <t O N

S9 DI in R Q > B v ) .

Vi) o6 %6 o5 o6 I o

0 .- ‘ 119000
L18000
17000
16000

115000
14000
s 113000
“ 112000
| N H11000

A 110000
19000
18000
7000
16000
15000
| 14000
13000
| 2000
| 11000

8.51
7.98
7.98
7.97
7.96
7.62
17.61
17.61
17.60
13
-2.51
-0.00

F:
[
i

1000
2000

& ot
1.01
o 0.92
v b.og
1.01
1.00

7.0 55 4.0 25 1.0
f1 (ppm)

13000
12800
A MY 12600
12400
i 12200
| NH, 12000
- 1800
11600
1400
11200
| | 11000
1800
600
. ‘ 400

~195.13
152,19
~147.99
~137.79
/126.75
124.99
40.46
40.29
39.96
39.79
39.63
39.46

40.13

/

200

—200

210 170 130 90 60 30 0
f1 (ppm)



80000

o AR = PN > 25000
N~ 70000
65000

J’f 60000

55000
50000
45000
40000
35000
30000
25000
L 20000
r15000
r10000
| 5000

10.21

9.79
8.67
8.66
8.66
65
7.72
7.71
7.71
7.70
~3.38
-2.51
-0.00

11004

5000

11.00
D.00-
o .02

7 6 5 4 3 2 1 0 22
f1 (ppm)

15 13 11 9

— 12800
i 12600
e 12400
. 12200
- 12000
11800
11600
11400
11200
11000
1800
600
400
1200

-198.76
~150.27
~146.73
-121.28

\_/

-200

210 170 130 90 60 30 0
f1 (ppm)



300
250
200
150
100
50

o o oo o c oo o Cc o oo )
o oo oo oo o oo oo o o oo S <o <
O o O oo o oo oo o oo > [} v
Vi O N O n O nn O n O n o n O O e <t (sg}
CEYonrFaada - =nol ,
e 97T
816¢
$9°6¢
00'0-— 4 le 18°6€
_ 86°6€
S0
. L~ [€°0b
ST .
ot S0y 817 0F
. \ —
Ge'€ -
ShL -
9L £
€8°L =
$8'L - _ lesd —=
98'L — i ¢ _
0c'8 _— . 5.? 00 SO'ZT1~
cs/ 01 _ ozozt!
€86n oo 16L€17
crorr ool 9 IS Iy
—  PO9SI~
2 &
<\ ‘ 91'S61-
— h

30

170 130 60
f1 (ppm)

NH»,

HsC

210



000~

1S
9g'¢~
€5°L)

€51

bS'L
$§'L7
€9/
m@_vw
oL
po'L]
618f——
618
0T'8]
07’8
76
€96

[ Sl

00°1]

3P0l

o1
———86'0
00'1t

0 -1

1

13 11 9 8 7 6 5 4 3 2
f1 (ppm)

15

1400
1300
1200

1100
1000
900

800
700
600
500
400
300
200
100
100

68'8¢
0l'6¢
[€°6¢
s6¢e
eL'6t
vo 6t
SLov

STITIY
$8'LT1
#8271
80Tk’

8¢C61-

130

170

210

30

60

f1 (ppm)



190V
r1800
1700
11600
1500
1400
11300
11200
1100
1000
900
800
700

600
500
400
300
200
100

~-100

¢e'e
~WN\
OF €~

8T'L
0€'L
9L
%L
0L'L

wLh
5_&
€0'8

956~
166~

NH,

HC

70

00
_ €0'd
1070
#ood‘

=)

12.5

3.0

7.0

f1 (ppm)

700
650

600
550
500

450
400
350
300
250
200
150
100
50

=50

100

69°0C—
L88¢
LO6¢
8C6t
6¥'6¢
0L'6¢
[6°6€
¢l oy

LSCl
09971
¢0'8¢1

19°6C1-
809¢1

s
m@hm~$
ILLEL

85yl

ceo6l-

NH,

HsC

90

f1 (ppm)

170

210

30

60

130



000—

IS

IS°L

'L ——
€CL

8¢°L

S8 .
S¢'8

vL6— —
LTOT— —

JL

EvO'E

=40°C

00T
1860

FTo'T

Foot
FL6'0

9.5 8.5 7.5 6.5 55 45 35 2.5 1.5 0.5
Chemical shift (ppm )

10.5

LSEl—
86°0¢
ww.wm/
oo.@mw
0g6L

[6'6€
CL'6E
£6'6t
£1'oy

TESTT
S6'811/

8L9FI~
LO'6YT

LOE9T—

89°861—

180 160 140 120 100 80 60 40 20
Chemical shift (ppm )

200



00°0-—

#11'9
-00°C
00°C

5

4 13 12 11 10 9 8 7 6
Chemical shift (ppm )

15

00°0—

E.mw
oo.onv
STIL

Sy9cl
ceLTl
99°LTI
€C'8C1
€e6cl
89°6¢C1
88°0¢1
S8 I¢l

LLTLT—

60°L8] —

sl

180 160 140 120 100 80 60 40 20
Chemical shift (ppm )

200



-
F P
00'0—
P
o €E€1T
PrIT
00°0-— B l o
h'T w e
9T e
- o
STl AR
8T'L T~ mo.Ew
0€'L1 g SELL
£€°L1 e E
€L b=
LE 'L Fod €LYy
L . :
mm.h)r _ - — #S0'F m @@.PN:
6€'L4 . M«S.N- i T9'8T I
ob LY — - ~00'C mm.wmé
L) i oT'6Z1
8L < 89°0¢ 1 f
8L | o errery
L8'L] - 0LTEN
$1°8] | — 08°ZE 1
0z'8| - mm.wi
i7s! L LT'6E1
o S6'EL1-
N\ = - .
bt = 8788 1-
o
-

20

40

60

100 80

Chemical shift (ppm )

120

160 140

—N
180

S

200




00°0-—

e

—S09

=60t
»00°C
=00°C

4

5

15 14 13 12 11 10 9 8 7 6
Chemical shift (ppm )

16

I¢'1C
£9'1¢

IL9L
mo.whv
SELL

N#.hmﬁ
om.wN~W
0€'8¢T
8c6cl
0e'6Cl
(R A
Srovl

€rTrl

8'eLT—

L6'L8I—

—N
S
A

0

9 80 70 60 50 40 30 20 10

150 130 110
Chemical shift (ppm )

170

190



280U
2600
2400
2200
2000
1800
1600
1400
1200

1000

800
600
400
200

00°0—

L8 €N

88°¢

669

:%h%
9T L\
96°L

moﬁv
omwx
€e'g

—_

,CH3

—N
S
A
N

e —

707

—00'7

=200

LI'G

9 8 7 6 5 4 3 2

0 -1

1

11

13

15

{1 (ppm)

900
800

700
600
500
400
300
200
100

100

00°0-—

LESS
om.mmv
ﬁh.oh/

N\

0Lt
SELL

w@.m:
mm.vi
€L€Tl

LO'9TT
916717
a_om@
€0'0€1

01917
05791

Leset’!
65 L8]~

90

f1 (ppm)

210

30

60

130

170



4000

3500

3000

2500

2000

1500

1000

500

00°0—
hm;/

LET

STLY
15°L]
1S°L]
'L
S
WA
mm&ﬁ
bS'L

96°L]
86'L]
0¢8]
g

H,C

CHs

HsC

Int

-

; YOl

- 10
Y00

11

13

15

f1 (ppm)

1000
900

800

700

600

500

400

300

200

100

—100

SI'IE
9C'1¢
681t
[1°6¢

e0'LL

1Bt

91'9¢1
61'9C1
LTl
v1'8¢C1
81871
wogm~\

LS E€ST~
€6'6S1/

ﬁh.ohw

I8 ELI-
C8L8I-

O

CHs

90

f1 (ppm)

210

30

60

130

170



1100
1000
900
800
700
600
500
400
300
200
100

o <o
o O
[ N )

-100

700
1600
500
400
300
200
100
--100

0L 9L
|~ 10°LL]
€€°LL]
. PLPLL
8E I
. TSIy
PrSI
. L
€S'LIT
e S8l
906111
9E"€T
6€°€T1
101
PO'vTI
801
- 98 0E I
ol d 6601
Lol 80°I€1
o6d LETEL
001 SHTEl
= POpE
wrel
08'191
$8'191
el
LEF91
69°TLI
10°L81

5 4

6
f1 (ppm)

7

10

11

12

0

30

60

90

f1 (ppm)

|

130

U

170

210



750
700
650
600
550
500
450

400
350
300
250
200
150
100
50

50

00°0-

SI'Ly
81'L]
0T'L]
1711
€T LA
9T L1

208 —
Ry —
p0's]
90'8]
s¢'8) .
LE'S
SA
6€'8

g

VO b
Lo
Mroo.m‘

9 8 7 6 5 4 3 2

0 -1

1

f1 (ppm)

13 11

15

400

350

300
250

200

150

r100

50

on.oh/

o

S.nn\
A
roll
v99l1
656C1
m@.oN:/
wm_omq
LYOtl

86 791
L9€9TA
%_m@%
2.%%
08'7L1
L6081

90

f1 (ppm)

130

210

30

60

170



2400
2200
2000

1800

1600
1400
1200
1000
800
600
400
200

00°0-

Cl

0l
10°¢
00

200

1.5

4.0

6.5

9.0

f1 (ppm)

o o o o o o o o o o

S 0N S n S n S n S o -

AT S NS R VA R 0 BV 0\ B ra O rn R A <
—

O'LL
veLL

89°8C1
ho.mﬁw

F.ohw

c0'6Cl
19°6¢1
99'6C1
8lIel
099¢l
31'8¢1

8 CLI-
cO'L81-

Cl

90

f1 (ppm)

130

210

30

60

170



1200
1100

1000
900

800
700
600

500
400

300
200
100

wL
€S°L
PS'L
SS'L
9L
LS'L
LS'L
8L
651
19|
79°L]
79°L
€9'L]
$9°L3
9°Ly
99°L1

oLl

—r

6L
86°L]
10°8]
20'8]
€0'8
08
'8
058
€6'8
$6'8
0T'6
€T6

e

€1a

SO'1

100

4 3 2

%N.@.
00°¢f
—— 0]

9 8 7 6 5

00°1]

0 -1

1
f1 (ppm)

13 11

15

800
750
700
650
600
550
500

450
400
350
300
250
200
150
100
50

50

80°LL

ARas

TTSTI
9F'STI
T1'9T14
SH'9T1;
08'9Z 11
LT LT
90'8C11
798211
0L'8T1 OO
STOEL]

80 1€ y
LEELT- Ty

L6981~ OO

ch.ohw

=

—--100

140

170

60 40 20

80

f1 (ppm)

110

200



9011

[
80C

xal
860
66°Q
00°1

9 8 7 6 5 4 3 2

0 -1

1

f1 (ppm)

13 11

15

800
700
600

500
400
300
200
100

-100

F.@h/

0+t ]
Raral
8%'9T 1
LILTI
€8'LT1;
96'LTIN
00'8T 14
oF'8T1
99'87 1
10°621
mo_%;
7T6T1
66 €L1-

cC881-

—N
PN

=
Soh

200

20

40

110 80 60
f1 (ppm)

140

170



00°0—

—N

S

0P
=661
200°C

4

5

8 7 6
Chemical shift (ppm )

9

10

15 14 13 12

16

0L9L
No.hnw
ket

€£°CT 1
PLSTT
8L°STTH
6£'9C11
€592
$8'LTTY
89'871~
S.Nmi
0¥ ZET]

SH'ECT]
AXIAL
9g'SE 1

89°CTLI—

86'981—

-—

180 160 140 120 100 80 60 40 20
Chemical shift (ppm )

200



