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Appendix | Chapter 8

8.1. 'H and *C NMR spectra of representative synthesized compounds
N-(1-Benzylpiperidin-4-yl)-1-(4-nitrophenyl)methanimine (S,3i)
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"H NMR (500 MHz, DMSO-dj) 8y 8.56 (s, 1H), 8.30 (d, J = 8.5 Hz,
2H), 7.99 (d, J = 8.6 Hz, 2H), 7.35-7.33 (m, 4H), 7.26 (dd, J=9.4,4.3
Hz, 1H), 3.50 (s, 2H), 3.38-3.34 (m, 1H), 2.86 (d, J = 11.4 Hz, 2H),
2.11 (t, J = 10.8 Hz, 2H), 1.74-1.70 (m, 4H).
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Figure 8.1. "H NMR spectrum of compound S3i
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3C NMR (125 MHz, DMSO-dy) 8¢ 158.28, 148.94, 142.29, 139.05,
129.36, 129.24, 128.62, 127.32, 124.37, 67.13, 62.73, 51.84, 33.61.
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Figure 8.2. >C NMR spectrum of compound S;3i
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N-(1-Benzylpiperidin-4-yl)- 1-(4-(trifluoromethyl)phenyl)methanimine (S3j)

—8.493
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'"H NMR (500 MHz, DMSO-dj) &y 8.49 (s, 1H), 7.94 (d, J = 8.1 Hz,
2H), 7.80 (d, J = 8.2 Hz, 2H), 7.35-7.30 (m, 4H), 7.26 (dd, J=5.1,3.5
Hz, 1H), 3.50 (s, 2H), 3.33-3.29 (m, 1H), 2.85 (d, J = 11.6 Hz, 2H),
2.10 (t, J = 10.0 Hz, 2H), 1.73-1.66 (m, 4H).
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Figure 8.3. "H NMR spectrum of compound S;3j

158.57

—140.28

—67.05
—62.74
51.87
33.64

13C NMR (125 MHz, DMSO-d;) 5¢ 158.57, 140.28, 139.03, 130.82 (q, Je.r =
31.8 Hz), 129.24, 128.93, 128.60, 127.30, 126.00 (q, Jo_= 3.6 Hz), 124.54 (q,
Je_p=272.3 Hz), 67.05, 62.74, 51.87, 33.64.
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Figure 8.4. °C NMR spectrum of compound S;3j
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'H NMR (500 MHz, DMSO-dj) 8y 8.66 (s, 1H), 7.95 (d, J = 8.5 Hz,

1H), 7.68 (d, J = 1.7 Hz, 1H), 7.47 (dd, J = 8.5, 1.3 Hz, 1H), 7.35—

7.29 (m, 4H), 7.25 (dd, J = 5.9, 2.3 Hz, 1H), 3.48 (s, 2H), 3.44-3.38

f |1 / (m, 1H), 2.83 (d, J = 11.4 Hz, 2H), 2.09 (t, J = 9.9 Hz, 2H), 1.72—
1.67 (m, 4H).
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Figure 8.5. '"H NMR spectrum of compound S;3m
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3C NMR (125 MHz, DMSO-d;) ¢ 154.89, 138.87, 136.32, 135.19,
132.16, 129.84, 129.72, 129.32, 128.62, 128.31, 127.35, 67.27,
62.71, 51.74, 33.53.

Ll i

T T

T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure 8.6. °C NMR spectrum of compound $;3m
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"H NMR (500 MHz, CDCl5) &y, 8.18 (d, J = 8.7 Hz, 2H), 7.52 (d, J = 8.6 Hz, 2H), 7.39—
7.30 (m, 4H), 7.29-7.24 (m, 1H), 3.93 (s, 2H), 3.51 (s, 2H), 2.87 (d, J = 11.8 Hz, 2H), 2.56—
2.45 (m, 1H), 2.04 (t, J = 10.7 Hz, 2H), 1.89 (d, J = 12.2 Hz, 2H), 1.75 (s, 1H, D,0

exchangeable), 1.51-1.39 (m, 2H).
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Figure 8.7. "H NMR spectrum of compound Si4i
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BC NMR (125 MHz, CDClLy) 8 148.92, 147.13, 138.45,
129.28, 128.92, 128.67, 128.32, 127.14, 123.95, 123.73, 63.18,
54.58, 52.38, 50.23, 32.86.
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Figure 8.8. °C NMR spectrum of compound S4i
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1-Benzyl-N-(4-(trifluoromethyl)benzyl)piperidin-4-amine (Si4j)

'H NMR (500 MHz, CDCl3) 8y 7.59 (d, J = 7.4 Hz, 2H), 7.46 (d, J = 7.5 Hz, 2H), 7.33 (s, 4H), 7.28
(s, 1H), 3.89 (s, 2H), 3.52 (s, 2H), 2.87 (d, J = 10.6 Hz, 2H), 2.52 (s, 1H), 2.04 (t, J = 11.2 Hz, 2H),
1.90 (d, J=11.9 Hz, 2H), 1.64 (s, 1H, D,0 exchangeable), 1.46 (dd, J=21.6, 10.7 Hz, 2H).
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Figure 8.9. "H NMR spectrum of compound Sidj
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C NMR (125 MHz, CDCl;) 8¢ 145.19, 138.67, 129.26 (q, Jor=32.2 Hz), 129.13, 128.32, 128.30,
127.08, 125.41 (q, Jc r=3.8 Hz), 124.41 (q, Jc_r=271.8 Hz), 63.22, 54.46, 52.45, 50.43, 32.91.
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Figure 8.10. C NMR spectrum of compound Si4j
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1-Benzyl-N-(4-(trifluoromethyl)benzyl)piperidin-4-amine (S4m)
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'H NMR (500 MHz, CDCls) & 7.38 (s, 2H), 7.33 (d, J= 3.5 Hz, 4H), 7.27 (d, J=7.1 Hz, 1H), 7.23 (d, J
= 8.1 Hz, 1H), 3.87 (s, 2H), 3.51 (s, 2H), 2.87 (d, J = 10.8 Hz, 2H), 2.50 (t, /= 9.8 Hz, 1H), 2.04 (t, J =
11.0 Hz, 2H), 1.89 (d, J = 11.6 Hz, 2H), 1.67 (s, 1H, D,O exchangeable), 1.50—1.44 (m, 2H).
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Figure 8.11. "H NMR spectrum of compound S;4m
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3C NMR (125 MHz, CDCl;) & 138.49, 136.79, 134.21, 133.13, 130.83, 129.23, 129.15, 128.19,
127.10, 126.97, 63.10, 54.30, 52.32, 47.70, 32.71.
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Figure 8.12. °C NMR spectrum of compound Si4m
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Phenyl (1-benzylpiperidin-4-yl)carbamate (S118)
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"H NMR (500 MHz, DMSO-ds) 8u 7.33-7.25 (m, 5H), 6.34 (s, 1H, —NH D,0O
exchangeable), 6.01 (d, J = 8.0 Hz, 1H, —NH D,O exchangeable), 3.70-3.63 (m,
1H), 3.51 (s, 2H), 2.83 (d, J = 11.5 Hz, 2H), 2.15 (t, J = 10.7 Hz, 2H), 1.95-1.91

(m, 2H). 1.55-1.47 (m, 2H).
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Figure 8.13. 'H NMR spectrum of compound Sy;8
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3C NMR (125 MHz, DMSO- !
dg) 8¢ 159.78, 138.37, 129.15,
128.22, 127.04, 63.10, 52.40,
46.56,32.86.
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Figure 8.14. C NMR spectrum of compound Sy 8
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2-Benzylidene-N-(1-benzylpiperidin-4-yl) hydrazine-1-carboxamide (Si9a)
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"H NMR (500 MHz, DMSO-ds) &4 10.33 (s, 1H, —NH D,O
exchangeable), 7.84 (s, 1H), 7.74-7.73 (m, 2H), 7.40-7.31 (m,
7H), 7.25-7.19 (m, 1H), 6.68 (d, J = 8.5 Hz, |H, —NH D,O
exchangeable), 3.59-3.57 (m, 1H), 3.46 (s, 2H), 2.78 (d, J =
11.5 Hz, 2H), 2.01 (dd, J = 11.5, 9.9 Hz, 2H), 1.74 (d, J= 9.5

Hz, 2H), 1.67-1.59 (m, 2H).
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Figure 8.15. 'H NMR spectrum of compound Sy9a
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C NMR (125 MHz, DMSO-ds) 3¢ 155.25, 139.89, 139.27,
135.15, 129.52, 129.13, 129.01, 128.60, 127.29, 127.12, 62.59,
52.82,47.13,32.55.
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Figure 8.16. *C NMR spectrum of compound Sy9a
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N-(1-Benzylpiperidin-4-yl)-2-(4-cyanobenzylidene) hydrazine-1-carboxamide (S;19b)

'"H NMR (500 MHz, DMSO~ds) 8;; 10.62 (s, 1H, —NH D,0 exchangeable), 7.94 (d, J
=8.5 Hz, 2H), 7.88 (s, 1H), 7.84 (d, J = 8.5 Hz, 2H), 7.34 (d, J = 4.1 Hz, 4H), 7.28 (d,
J=4.1 Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H, —NH D,O exchangeable), 3.60 (s, 2H),
3.47-3.43 (m, 1H), 2.86 (5, 2H), 2.12 (s, 2H), 1.74—1.68 (m, 4H).
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Figure 8.17. 'H NMR spectrum of compound Sy9b
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3C NMR (125 MHz, DMSO-ds) 8¢ 155.01, 139.70, 138.02, 132.90,
129.49, 128.70, 127.71, 119.34, 111.31, 62.18, 52.61, 47.04, 32.01.
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Figure 8.18. BC NMR spectrum of compound S;;9b
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N-(1-Benzylpiperidin-4-yl)-2-(4-nitrobenzylidene) hydrazine-1-carboxamide (Sy9c)

10.702
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2.824
2.804

{

|

2H), 1.69-1.63 (m, 2H).

¢

[

. "H NMR (500 MHz, DMSO-d;) 8y 10.70 (s, 1H, —NH D,O
I exchangeable), 8.21 (d, J = 8.9 Hz, 2H), 8.02 (d, J = 8.9 Hz,
2H), 7.93 (s, 1H), 7.33-7.25 (m, 5H), 6.91 (d, J = 8.4 Hz, 1H,
—NH D,0 exchangeable), 3.60-3.58 (m, 1H), 3.48 (s, 2H),
2.81 (d, J = 10.0 Hz, 2H), 2.02 (s, 2H), 1.74 (d, J = 9.8 Hz,

100
f1 (ppm)

8 7 4 ELIE S 1
1;.0 1;.5 1;.0 10.5 ll‘).O 9‘.5 ‘;.0 8‘5 8‘.0 7‘.5 7‘.0 6‘.5 6‘.0 5:.5 F:.O 4‘.5 4‘.0 ?:5 3‘.0 2‘.5 2‘.0 1‘.5 1‘.0 (;.5 D‘,D
f1 (ppm)
. T
Figure 8.19. H NMR spectrum of compound Sy 9¢
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Figure 8.20. °C NMR spectrum of compound Sy9¢
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N-(1-Benzylpiperidin-4-yl)-2-(2,4-difluorobenzylidene) hydrazine-1-carboxamide

(S119d)
- Ws;or?&%nr\r\r\r\r\r\v\r\r\v\r\wo TT v TT.«\?»-«
'"HNMR (500 MHz, DMSO-d¢) 85 10.52 (s, 1H, —NH D,0
exchangeable), 8.22 (dd, J = 15.6, 8.7 Hz, 1H), 8.00 (s, 1H),
7.36-7.25 (m, 6H), 7.13 (td, J = 8.6, 2.3 Hz, 1H), 6.84 (d, J
| /] [ ] = 8.2 Hz, IH, —NH D,0 exchangeable), 3.62 (s, 3H), 2.88
. . (d, J=5.6 Hz, 2H), 2.21 (s, 2H), 1.77 (d, J = 10.3 Hz, 2H),
\©i/ JOL /ON/\Q 1.73-1.68 (m, 2H).
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Figure 8.21. 'H NMR spectrum of compound S;19d
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3C NMR (125 MHz, DMSO-dg) ¢ 162.91 (dd, Jo_ = 286.4, 12.5 Hz),
160.92 (dd, Jo_r = 288.6, 12.4 Hz), 155.12 , 131.73 (d, Jo_r = 2.7 Hz),
129.69, 128.64 (d, Jo_r = 4.2 Hz), 128.56 (d, Jo_r = 4.2 Hz), 127.83,
119.47 (dd, Je = 10.0, 3.6 Hz), 112.73 (d, Jc_» = 3.1 Hz), 104.56 (1,
Je =25.7Hz), 61.82, 5238, 46.74,31.13.
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Figure 8.22. °C NMR spectrum of compound S;9d

Page 171




Appendix

Chapter 8

N-(1-Benzylpiperidin-4-yl)-2-(4-chlorobenzylidene) hydrazine-1-carboxamide (S19e)

ROV YOS

TNRNRNNNR TP e
"H NMR (500 MHz, DMSO-dy) 8y 10.41 (s, 1H, —NH D,0 exchangeable), 7.82 (s, 1H), 7.78 (d, J
= 8.5 Hz, 2H), 7.44 (d, J = 8.5 Hz, 2H), 7.34-7.30 (m, 4H), 7.26-7.23 (m, 1H), 6.77 (d, J = 8.5 Hz,
1H, —NH D-O exchangeable), 3.58-3.56 (m, 1H), 3.46 (d, J = 11.4 Hz, 2H), 2.79 (d, J = 11.2 Hz,
2H),2.01 (t,J=10.9 Hz, 2H), 1.72 (d, J= 9.7 Hz, 2H), 1.67-1.62 (m, 2H).
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Figure 8.23. 'H NMR spectrum of compound Sy9e
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BC NMR (125 MHz, DMSO-ds) 8¢ 155.17, 139.10,
138.57, 134.13, 133.88, 129.18, 129.04, 128.80,
128.62, 127.35,62.51, 52.83, 47.14, 32.45.
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Figure 8.24. *C NMR spectrum of compound Sy9e
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N-(1-Benzylpiperidin-4-yl)-2-(2,4-dichlorobenzylidene) hydrazine-1-carboxamide
(Su9p)

— 10.647

"H NMR (500 MHz, DMSO-ds) 84 10.65 (s, 1H, —NH D,0 exchangeable), 8.25 (d, J = 8.6 Hz, 1H), 8.18
(s, IH), 7.62 (d, /= 2.0 Hz, 1H), 7.43 (dd, J = 8.6, 1.5 Hz, 1H), 7.34-7.31 (m, 4H), 7.25 (t, J = 6.5 Hz, 1H),
6.86 (d, J = 8.4 Hz, 1H, —NH D-O exchangeable), 3.61-3.55 (m, 1H), 3.48 (s, 2H), 2.81 (d, /= 10.4 Hz,
2H), 2.03 (s, 2H), 1.73 (d, /= 10.2 Hz, 2H), 1.68-1.61 (m, 2H).
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Figure 8.25. 'H NMR spectrum of compound Sy9f
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128.63, 127.99, 127.39, 62.44, 52.79, 47.18, 32.32.
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Figure 8.26. °C NMR spectrum of compound S;9f
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N-(1-Benzylpiperidin-4-yl)-2-(4-(trifluoromethyl)benzylidene) hydrazine-1-
carboxamide (S1192)

o
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'"H NMR (500 MHz, CDCls) 8y 10.16 (s, IH, —NH D,O exchangeable), 7.85 (s, 1H), 7.73 (d, J = 8.1 Hz,
2H), 7.66 (d, J = 8.1 Hz, 2H), 7.37-7.31 (m, 4H), 7.30 (d, J = 5.9 Hz, 1H), 6.12 (d, J = 8.3 Hz, IH, —NH
DO exchangeable), 3.88-3.82 (m, 1H), 3.59 (s, 2H), 2.91 (d, J = 10.2 Hz, 2H), 2.24 (t, J = 10.8 Hz, 2H),
2.03 (d,J=11.1 Hz, 2H), 1.71-1.67 (m, 2H).
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Figure 8.27. "H NMR spectrum of compound S;9g
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o N 3C NMR (125 MHz, CDCls) 8¢ 155.83, 139.41,

F Jk 13791 (q, Je—r = 3.8 Hz), 137.53, 131.12 (q,
N

Z NG ONH Jor = 325 Hz), 12924, 12831, 127.24,

126.87, 125.64 (q, Jor = 8.6 Hz), 123.96 (q,
Je r=2722 Hz), 62.97, 52.26, 46.83, 32.64.
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Figure 8.28. °C NMR spectrum of compound Sy9g
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4-(5-((1-Benzylpiperidin-4-yl)amino)- 1,3,4-oxadiazol-2-yl) benzonitrile (S;110b)

5.257

2.21 (m, 2H), 2.17-2.14 (m, 2H), 1.73-1.65 (m, 2H).

M . Al

"H NMR (500 MHz, CDCls) 8y 8.01 (d, J = 8.2 Hz, 1H), 7.75 (d, J = 8.2 Hz, 1H), 7.39-7.24 (m, 4H), 5.26
(s, 1H, —NH D,0 exchangeable), 3.80-3.72 (m, 1H), 3.66-3.55 (m, 2H), 2.93 (d, J = 11.6 Hz, 2H), 2.27—

* A
J !
WL W
Ly ol b i g o N !
- " 8 28 =3 g H
T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 8.0 75 70 6.3 6.0 5.5 5.0 45 4.0 3. 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

Figure 8.29. "H NMR spectrum of compound Sy;10b

g 3 BRERZ88 4 R 2
o ~ N NQG®E N ] «
g B oa88a8s o o d
(. SN~ 1

BC NMR (125 MHz, CDCls) 8¢ 163.06, 157.41, 137.55, 132.73,
129.28, 128.36, 128.28, 127.36, 126.05, 118.19, 113.77, 62.89,
51.81,50.92, 32.10.

—~51.81

-50.92
32.10

180 170 160 150 140 130 120 110 100 90 80 70 60
f1 (ppm)

Figure 8.30. °C NMR spectrum of compound Sy;;10b
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N-(1-Benzylpiperidin-4-yl)-5-(4-(trifluoromethyl)phenyl)- 1,3,4-oxadiazol-2-amine
(Suil0g)

e

4479
—3643

3514
_~2859
ik

'H NMR (500 MHz, CDCl;) 84 7.93 (d, J = 8.2 Hz, 2H), 7.64 (d, J = 8.1 Hz, 2H), 7.27-7.21
(m, 5H), 4.98 (s, IH, —NH D,O exchangeable), 3.64 (s, 1H), 3.51 (s, 2H), 2.82 (d, /= 13.6 ||/ /
Hz, 2H), 2.25-2.14 (m, 2H), 2.07 (d, /= 7.1 Hz, 2H), 1.66—1.59 (m, 2H). | |
oW s ¥ /

F

oW i i AR an Lanbi b
5 &8 = 8 52 3 g8 5
T T T T T T T T T T T T T T T T T T T T T
100 95 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 40 35 3.0 25 2.0 15 10 0.5 0.0
f1 (ppm)

Figure 8.31. "H NMR spectrum of compound Sy;;10g

8 8 ~ - o
3 @ R PR PRI B 5 58 a
g g8 R EEEEEEEERE a So o
g 5 0ooossSdadssd 3 8a B
(. e e N Y4

3C NMR (125 MHz, CDCls) 8¢ 163.12, 158.05, 132.51 (q, Je_r
=3.8 Hz), 132.49, 132.22, 129.52 (q, Jc_r = 28.6 Hz), 128.60,
127.88, 127.61, 126.20, 126.15 (q, Je_r = 7.6 Hz), 125.02 (q,
Jr_r=269.8 Hz). 63.07.52.01. 51.03.32.31.

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

Figure 8.32. °C NMR spectrum of compound Sy;10g
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Benzohydrazide (Siv12a)

3.865

BN |

_NH,
NH

'"H NMR (500 MHz, CDCl;) 8y 7.93 (s, 1H, —NH D,O exchangeable),
7.75 (dd, J=5.1, 3.4 Hz, 2H), 7.52—7.40 (m, 1H), 7.41 (dd, J = 10.5, 4.7
Hz, 2H) 3.87 (s, 2H, —NH; D,0 exchangeable).

5.0 4.5
f1 (ppm)

- o
TLgN L
34 8z g
35 SR S
T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 40 35 30 25 20 15 10 05 00

Figure 8.33. 'H NMR spectrum of compound Syy12a

168.75
132,62

13191
—128.71

~~126.92

- NH,
NH

13C NMR (125 MHz, CDCls) 8¢ 168.75, 132.62, 131.91, 128.71, 126.92.

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

T T T T T T T T T T T T

120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

Figure 8.34. *C NMR spectrum of compound Syy12a
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4-Nitrobenzohydrazide (S1y12c)

—10.134
4,660

_~B305

'"H NMR (500 MHz, DMSO-ds) &y 10.13 (s, 1H, —NH D,O
exchangeable), 8.30 (d, J = 8.9 Hz, 2H), 8.04 (d, J = 8.9 Hz, 2H), 4.66 (s,
2H, —NH, D,0 exchangeable).

e . A J{ e i

a0
1,881

1.0 105 100 9.5 9.0 8.5 8.0 75 7.0 6.5 5.0 4.5 4.0 3.5 30 2.5 2.0 1.5 1.0 0.5 0.0

60 55
f1 (ppm)

Figure 8.35. "H NMR spectrum of compound Syy12¢

o \f = onyso
a 3 2 EER T
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_NH,
NH
Ox.
X\ ¥
N
o

3C NMR (125 MHz, DMSO-dy) 3¢ 163.93, 148.94, 139.04, 130.68, 129.06,
128.47,123.94, 123.87, 123.59.

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
f1 (ppm)

Figure 8.36. °C NMR spectrum of compound Syv12¢
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4-Chlorobenzohydrazide (Siv12e)

vV I
o 'H NMR (500 MHz, DMSO-ds) 5 9.86 (s, IH, —NH D,O exchangeable),
_NH, 7.33 (d, J = 8.4 Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H), 4.52 (s, 2H, —NH, D,O

NH exchangeable).
ci
L
T TR 3
115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 04
f1 (ppm)

Figure 8.37. "H NMR spectrum of compound Syy12e

165.25
—13633
13251
12932
128.87

L

w2 PC NMR (125 MHz, DMSO-ds) 3¢ 165.25,
136.33, 132.51, 129.32, 128.87.
Cl

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

Figure 8.38. C NMR spectrum of compound Syy12e
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2,4-Dichlorobenzohydrazide (S1v12f)

2621

—4523

|

I |
"H NMR (500 MHz, DMSO-ds) 8y 9.62 (s, 1H, —NH D,O exchangeable),
cl 0 7.68 (d, J=1.9 Hz, 1H), 7.48 (dd, J = 8.2, 2.0 Hz, 1H), 7.41 (d, /= 8.2 Hz,

NH, 1H), 4.52 (s, 2H, —NH, D,O exchangeable).
NH

cl

h
)E-‘
L

o0

120 115 110 105 100 95 9.0 8.5 8.0 75 70 6.5 5.0

60 55
f1 (ppm)

Figure 8.39. "H NMR spectrum of compound Syy12f

165.23

3C NMR (125 MHz, DMSO-dy) 8¢ 165.23,
W 13510, 13498, 13207, 130.99, 130.12,
129.64, 127.74.
Cl

1
| [ | ’ ‘ '
I
T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0

90
f1 (ppm)

Figure 8.40. *C NMR spectrum of compound Syy12f
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4-(Trifluoromethyl)benzohydrazide (Sp12g)

tzwos oo °
s8R ® 2
SEBRR & e
RRRRR o~ @
N
o
_NH;
NH

F

"H NMR (500 MHz, CDCl;) 8y, 7.96 (s, 1H, —NH D,O exchangeable), 7.89 (d, J =
8.1 Hz, 2H), 7.71 (d, J = 8.1 Hz, 2H), 3.97 (s, 2H, —NH; D,0 exchangeable).

2,017
2211

%

T T T T T T T T T T T T T T T T T T T

100 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 25 2.0 1.5 1.0 0.5
f1 (ppm)

Figure 8.41. "H NMR spectrum of compound Syy12g

167.41

_NH,
NH

C NMR (125 MHz, CDCls) 8¢
167.41, 135.86, 133.64 (q, J = 32.8
Hz), 127.43, 12578 (q, J = 3.6
Hz), 123.55 (q, J = 272.6 Hz).

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

Figure 8.42. °C NMR spectrum of compound Siy12g
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2-(Chloromethyl)-5-(4-chlorophenyl)-1,3,4-oxadiazole (S1v13e)

8.015
7.998
7.508
7.490
4.774

"H NMR (500 MHz, CDCls) 8y 8.01 (d, J = 8.6 Hz, 2H), 7.50 (d,
J=28.6 Hz, 2H), 4.77 (s, 2H).

4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

T T T T T
105 100 95 9.0 8.5

N 9 19749
2,002

55 5.
f1 (ppm)

Figure 8.43. "H NMR spectrum of compound Syy13e

—165.44
—162.51
—138.80
_~129.79
™-128.59
—121.96
33.16

BC NMR (125 MHz, CDCLy) 8¢ 165.44, 162.51, 138.80, 129.79,

Cl
| 128.59, 121.96, 33.16.

Cl

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ¢ (100 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

Figure 8.44. *C NMR spectrum of compound Syy13e
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2-(Chloromethyl)-5-(2,4-dichlorophenyl)-1,3,4-oxadiazole (Siv13f)

21
04
53
L]
03
99
86
82
5.172

¢ N—R
I | M
1 'H NMR (500 MHz, DMSO-d;) 8 8.01 (d, J = 8.5 Hz, 1H), 7.95
(d,J=2.1 Hz, 1H), 7.69 (dd, J = 8.5, 2.1 Hz, 1H), 5.17 (s, 2H).

Cl

1,00
0.84~
0.99 =
200«

T T T T T T
6.5 6.0 5.5 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 00

100 95 9.0 8.5 8.

=]
~
wn
~
=1

5.0
f1 (ppm)

Figure 8.45. "H NMR spectrum of compound Syy13f

2% 373%% 3 -
ge FR8E8 § 3
i VN7
— N
cl T \>\/C\
o
Cl

3C NMR (125 MHz, DMSO-dy) 8¢ 163.88, 162.96, 138.01, 133.48,
133.03, 131.30, 128.80, 121.61, 33.56.

o

T T T T

920 80 70 60 50 40 30 20 10 0 -10

T T T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110

100
f1 (ppm)

Figure 8.46. *C NMR spectrum of compound Syy13f
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2-(Chloromethyl)-5-(4-(trifluoromethyl)phenyl)-1,3,4-oxadiazole (S1v13g)

5.175

%
N/N\ ci
| "H NMR (500 MHz, DMSO-ds) 84 823 (d, J = 8.1 Hz,
o 2H), 7.99 (d, J = 8.3 Hz, 2H), 5.18 (s, 2H).
.
.
.
| |
Il
Z % L
1(‘).0 9‘.5 9‘.0 8‘.5 S‘,D 7‘.5 7‘.0 (;,5 5‘.0 5‘.5 5‘.0 4‘.5 4‘.0 I;.S 3‘.0 2‘.5 2‘.0 1‘.5 l‘,O 0‘.5 (;.0
f1 (ppm)
. T
Figure 8.47. 'H NMR spectrum of compound Syy13g
v Eaacamaneee I
/N\ cl
| >
o
.
. BC NMR (125 MHz, DMSO-ds) 3¢ 163.95,
F 163.53, 131.90 (q, J = 32.1 Hz), 126.67, 126.53
(q,J =3.7 Hz), 123.68 (g, J = 272.5 Hz), 33.18.
! [
LLLL
1‘90 1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 11)0 9'0 8‘0 7‘0 6'0 ;0 4‘0 310 2‘0 1‘0 '0
f1 (ppm)

Figure 8.48. *C NMR spectrum of compound S;v13g
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1-Benzyl-N-((5-phenyl-1,3,4-oxadiazol-2-yl)methyl) piperidin-4-amine (Syv14a)

LugNRyRoNLRINNDS 2 NMAORNRIND BVOLTT O T MY NN
ECARRITASSRIRRNES 2 8283038k 853 FneIoeR
SSouinnhnnhnnMaNNN bt h@ooobonihn SOSR@ANNDTT T YT
BB BN N NN NN NNNN NN <+ ONNNNNNN NN NN e

'"H NMR (500 MHz, CDCl;) 8y 8.08-8.06 (m, 2H), 7.57-7.51 (m, 3H), 7.33—

7.26 (m, 5H), 4.15 (s, 2H), 3.51 (s, 2H), 2.87 (d, J = 11.7 Hz, 2H), 2.61 (ddd, J =

14.1,10.1, 3.8 Hz, 1H), 2.05 (t, J=11.0 Hz, 2H), 1.90 (d, /= 12.3 Hz, 2H), 1.85
j (s, IH,—NH DO exchangeable), 1.52—1.44 (m, 2H).

[

JU J
T T Iy T T Trn T
g a 3 = 3 8 LE-1- N
2 = ] b ] 3 {33 R
T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 8.0 75 70 65 6.0 5.5 50 45 40 35 3.0 25 20 15 1.0 05 00
f1 (ppm)

Figure 8.49. "H NMR spectrum of compound Syyl14a

W RN T T
N

o ®C NMR (125 MHz, CDCl5) 8¢ 165.52,
@\QW/\NH 165.11, 13835, 131.77, 129.14, 129.06,

—N 128.21, 127.01, 126.93, 123.82, 63.02, 54.11,

52.05,40.97, 32.34.
1;0 1‘80 1‘70 1‘60 11’:0 1‘40 1‘30 1‘20 1‘10 1‘00 910 B‘O 7‘0 f:O F:D ‘;0 310 2‘0 1‘0 l)
f1 (ppm)

Figure 8.50. C NMR spectrum of compound Syy14a
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2-(1-Benzylpiperidin-4-yl)-5-phenyl-1,3,4-oxadiazole (Sy17a)

'"H NMR (500 MHz, CDCL;) 8y 8.05 (dd, J = 8.0, 1.6 Hz, 2H), 7.55-7.50 (m,
3H), 7.38-7.28 (m, SH), 3.58 (s, 2H), 3.06-3.02 (m, 1H), 3.00 (d, /= 11.6 Hz,
‘- I‘ ‘ 2H), 2.20 (t,J= 10.9 Hz, 2H), 2.13 (d, J = 10.6 Hz, 2H), 2.08-2.00 (m, 2H).

| .
| |

1
|
| ol
/| ity
UYL P e
i 2L R 14 2
= = 3 i i Z=
. T T . T T : . . . : . . . : . .
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0
f1 (ppm)

Figure 8.51. "H NMR spectrum of compound Sy17a

T S T T N
N—
/|
o]
N.
3C NMR (125 MHz, CDCl3) 8¢ 169.10, 164.63, 131.56, 129.16,
129.02, 128.30, 127.15, 126.80, 124.08, 63.26, 52.75, 33.51, 29.72,
29.45.
I
I
I
| I
L |
o n L L "~ o ll | N
1'80 1'70 1'60 1'50 1'40 1'30 1'20 1'10 1'00 S;D 8'0 7'0 6'0 ;0 ‘;O ;0 2'0 1'0 l)
f1 (ppm)

Figure 8.52. *C NMR spectrum of compound Sy17a
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2-(1-Benzylpiperidin-4-yl)-5-(4-chlorophenyl)-1,3,4-oxadiazole (Sy17e)

—3551

'H NMR (500 MHz, CDCl3) &y 7.96 (d, J = 8.6 Hz,

N/N
| \>\©‘m 2H), 7.47 (d, J = 8.6 Hz, 2H), 7.34-7.31 (m, 4H), 7.29—
@\/ 0 7.26 (m, 1H), 3.55 (s, 2H), 3.01-2.96 (m, 3H), 2.17 (t, J
N

=10.9 Hz, 2H), 2.11-2.08 (m, 2H), 2.04-1.97 (m, 2H).

@ﬁ QJ‘«“LL__

UL I
PP ¥ T e
= e = &= B
T T T T T T T T T T T T T T T T
4.5 4.0 is 3.0 2.5 2.0 1.5 1.0 0.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

5.5 5.0
f1 (ppm)

Figure 8.53. "H NMR spectrum of compound Sy17e

138.14
137.80
29.
29.
28.
28.
27.
63.24
52.73
29.48

7/”\> Q

BC NMR (125 MHz, CDCl) &c¢
169.30, 163.84, 138.14, 137.80,
129.41, 129.13, 12829, 128.08,
127.14, 122.57, 63.24, 52.73, 33.53,
29.71,29.48.

—33.53
29.71

L.

—169.30
—163.84

I

T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

Figure 8.54. *C NMR spectrum of compound Sy17e
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8.2. Mass spectra of representative synthesized compounds

Inten. (x1,000,000)
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Figure 8.55. Mass Spectrum of compound S,3j.
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Figure 8.56. Mass Spectrum of compound S4j.
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Figure 8.57. Mass spectrum of compound Sy 9f
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Inten. (x1,000,000)

403.35
4.0+
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3.0+

2.5+

20+

Figure 8.58. Mass spectrum of compound Sy;y10g.
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Figure 8.59. Mass spectrum of compound Syy14a.
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Figure 8.60. Mass spectrum of compound Sy17a.
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8.3 HPLC chromatograms of representative synthesized compounds

Retention Time

100 100

Volts
Volis

50

\ 50

suh 2ewsEs | 5 2 53 58 2 g 2§ B8z
SE8 ERERimy. | § B E¥ 83 g § 88 333
0 Jealil ) o0 L . S 0 A i Oy | | | I
111 I T T I 10 11 I [ (Bl
0 2 s 6 8 10 12 14
Minutes
DAD: Signal F,
270 nm/Bw:4 nm
Results
Retention Time Area Area % Height Height %
0.307 794 0.01 41 0.01
1.653 880 0.01 106 0.02
2.013 11860 0.09 2176 0.31
2.227 3246 0.02 194 0.03
2.547 4366 0.03 406 0.06
3.000 16577 0.12 1968 0.28
3.307 128121 0.97 14451 2.09
3.707 9954 0.08 1254 0.18
3.907 41601 0.31 4532 0.65
4.200 29541 0.22 3370 0.49
4.533 12942979 97.57 658628 95.18
5.760 47290 0.36 2191 0.32
6.613 20076 0.15 2129 0.31
7.213 1463 0.01 61 0.01
7.520 654 0.00 49 0.01
8.480 742 0.01 74 0.01
8.640 646 0.00 62 0.01
10.427 415 0.00 46 0.01
12.027 1766 0.01 87 0.01
12.347 205 0.00 28 0.00
12.893 710 0.01 51 0.01
13.093 203 0.00 18 0.00
14.467 330 0.00 31 0.00
14.813 305 0.00 31 0.00
Totals |

13264724 100.00 691984 100.00

Figure 8.61. HPLC chromatogram and report of compound S;3i.
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Retention Time .\
|
[
4004 | L 400
\
< \ s
200 ‘ L 200
5 89 bh BRRESSE || g 28 o 5
= 85 I8 2Yé8 =5 8 | \ = YN N
- - oo MMM <<t < ‘|D ) [Ze] ~ M~ (=) B =>]
0 [ews] i ai] 1 S | N | | 0
Tl | [ T O I [ [ I
T T = T T N T " T T T T
0 1 2 3 4 5 6 7 8 9 10

Minutes

DAD: Signal A,
270 nm/Bw:4 nm

Results

Retention Time Area Area % Height Height %
1.187 418 0.00 36 0.00
1.680 1149 0.00 132 0.01
1.920 9792 0.04 1385 0.12
2.467 1851 0.01 330 0.03
2.667 1431 0.01 159 0.01
3.187 26096 0.11 2183 0.20
3.427 42494 0.18 5305 0.48
3.653 35135 0.15 4949 0.44
3.867 66488 0.28 7117 0.64
4.187 3729 0.02 596 0.05
4.347 8188 0.03 778 0.07
4.667 60537 0.26 6873 0.62
5.107 23224818 98.79 1082934 97.22
6.440 17807 0.08 587 0.05
7.373 1275 0.01 85 0.01
7.720 1457 0.01 120 0.01
9.213 4730 0.02 133 0.01
9.587 2230 0.01 142 0.01

Totals |
| 23509625 100.00 1113844 100.00

Figure 8.62. HPLC chromatogram and report of compound Si3j.
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1000 — 1000
Retention Time i
750 | 8 - 750
M~
§ 500 -] ‘ﬂ‘ - 500 f
|
250 - 5 I“ "\ L 250
3 o
n |
MR T O O . I OO O A 0 IO 8
0 2 4 6 8 10 12 14
Minutes
DAD: Signal A,
270 nm/Bw:4 nm
Results
Retention Time Area Area % Height Height %
1.427 4979 0.02 301 0.02
1.693 6846 0.03 525 0.04
1.947 24434 0.11 1636 0.13
2.467 7846 0.03 1146 0.09
2.720 9507 0.04 694 0.06
3.200 20435 0.09 1146 0.09
3.493 33858 0.15 2617 0.21
3.760 41176 0.18 5666 0.47
3.960 13455 0.06 1672 0.14
4.280 46925 0.21 2773 0.23
4,587 37097 0.16 3798 0.31
4.867 5351 0.02 581 0.05
5.080 7677 0.03 683 0.06
5.347 10162 0.04 665 0.05
5.613 17828 0.08 1354 0.11
5.933 154125 0.68 10404 0.85
6.867 26051 0.11 1516 0.12
7.400 22090493 97.20 1172862 96.31
8.760 100058 0.44 4952 0.41
9.840 21760 0.10 57T 0.05
10.267 41402 0.18 1966 0.16
11.067 2373 0.01 110 0.01
11.667 731 0.00 43 0.00
12.453 171 0.00 21 0.00
13.107 701 0.00 42 0.00
13.827 1532 0.01 73 0.01
14.200 94 0.00 12 0.00
14.773 158 0.00 17 0.00
Totals
22727225 100.00 1217852 100.00

Figure 8.63. HPLC chromatogram and report of compound S;3m.
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200 —— I 200
Retention Time |
|
|
|
|
|‘|
2 100 - M + 100 2
> | | >
~ [=) | o« o~ I~
25 5 3 X385 B 5 8§$ 558 K W8
N - IS0 O O n S ~ Mo I I
oo « T oiN o mwg \ 0 © NN fel=r%e] S e e
L1 | Pl L N | sl | [ L 11 |
o | I L T G T \ \ \ 0
N T T T T T T T N T
0 2 4 8 8 10 12 14

Minutes

DAD: Signal F,
270 nm/Bw:4 nm

Results

Retention Time Area Area % Height Height %
0.227 514 0.00 49 0.00
0.587 490 0.00 39 0.00
1.227 1016 0.00 42 0.00
1.933 17706 0.09 2306 0.18
2.200 8684 0.04 617 0.05
2.427 5797 0.03 630 0.05
2.960 55378 0.27 3558 0.28
3.173 133677 0.66 16426 1:31
3.907 127170 0.62 7877 0.63
4.107 41175 0.20 4666 0.37
4.400 19836892 97.29 1209505 96.31
5.587 70544 0.35 3793 0.30
6.107 51302 0.25 4727 0.38
7.000 32843 0.16 1187 0.09
7.760 1131 0.01 92 0.01
8.493 1884 0.01 56 0.00
9.693 149 0.00 25 0.00
9.880 136 0.00 15 0.00
10.853 141 0.00 17 0.00
11.533 224 0.00 20 0.00
12.227 346 0.00 25 0.00
12.773 838 0.00 55 0.00
13.373 341 0.00 27 0.00
14.053 850 0.00 37 0.00
14.587 210 0.00 22 0.00
14.853 90 0.00 14 0.00

Totals
20389528 100.00 1255827 100.00

Figure 8.64. HPLC chromatogram and report of compound S,4i.
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DAD: Signal A,
270 nm/Bw:4 nm

Results

Retention Time Area Area % Height Height %
0.187 292 0.00 36 0.00
0.480 232 0.00 23 0.00
0.667 209 0.00 23 0.00
1.187 10228 0.05 428 0.03
1.507 4438 0.02 560 0.05
1.680 3468 0.02 354 0.03
1.933 16977 0.08 1492 0.12
2.440 4931 0.02 480 0.04
2.720 9156 0.04 613 0.05
3.000 6362 0.03 626 0.05
3.160 9150 0.04 1033 0.08
3.427 29076 0.13 2555 0.21
3.667 39955 0.18 5571 0.45
3.880 13912 0.06 1649 0.13
4.147 40113 0.18 2796 0.23
4.427 37398 0.17 3829 0.31
4.880 6151 0.03 513 0.04
5.093 5639 0.02 514 0.04
5.347 13609 0.06 1190 0.10
5.653 148301 0.66 9968 0.81
6.427 19888 0.09 1436 0.12
6.920 22056743 97.51 1188024 96.51
8.120 102175 0.45 4878 0.40
8.987 3446 0.02 237 0.02
9.360 31167 0.14 1771 0.14
9.947 270 0.00 31 0.00
10.867 1413 0.01 83 0.01
11.240 2327 0.01 110 0.01
12.213 836 0.00 42 0.00
12.800 372 0.00 29 0.00

13.360 241 0.00 22 0.00
14.013 801 0.00 54 0.00
14.427 615 0.00 42 0.00
14.773 56 0.00 9 0.00

Totals

22619947 100.00 1231021 100.00

Figure 8.65. HPLC chromatogram and report of compound Si4m.
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Spectrum Max
Plot Results
Retention Time Area Area % Height Height %
0.307 41932 0.02 4561 0.07
1.907 324275 0.15 37068 0.53
3.467 2004956 0.93 72445 1.04
5.253 212410935 98.84 6827289 98.27
8.840 111941 0.05 5842 0.08
Totals
214894039 100.00 6947205 100.00
Figure 8.66. HPLC chromatogram and report of compound Sy;10g.
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Spectrum Max
Plot Results
Retention Time Area Area % Height Height %
0.307 48000 0.07 2981 0.10
2.480 462838 0.67 37729 1.29
3.413 746427 1.09 21783 0.74
6.333 67316001 98.10 2866396 97.79
8.987 48935 0.07 2204 0.08
Totals
68622201 100.00 2931093 100.00

Figure 8.67. HPLC chromatogram and report of compound Sy;;10h.
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Spectrum Max
Plot Results
Retention Time Area Area % Height Height %
3.427 671586 3.38 22594 2.52
6.267 18882778 95.17 869560 96.97
8.093 286610 1.44 4576 0.51
Totals
19840974 100.00 896730 100.00

Figure 8.68. HPLC chromatogram and report of compound Syv14f.
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Spectrum Max
Plot Results
Retention Time Area Area % Height Height %
2.480 631476 1.10 41403 0.85
3.467 553429 0.97 25258 0.52
4.493 55983775 97.76 4818815 98.48
7.787 63537 0.11 4793 0.10
8.853 32829 0.06 2936 0.06
Totals
57265046 100.00 4893205 100.00

Figure 8.69. HPLC chromatogram and report of compound Syy14g.
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