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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-dg) 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 S,3i
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BC NMR (125 MHz, DMSO-dg) 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 (S;3j)
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'H NMR (500 MHz, DMSO-dg) &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
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13C NMR (125 MHz, DMSO-ds) 8¢ 158.57, 140.28, 139.03, 130.82 (q, Jcr =
31.8 Hz), 129.24, 128.93, 128.60, 127.30, 126.00 (q, Jo_¢ = 3.6 Hz), 124.54 (q,
Jo_¢=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-dg) 5y 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
[ ] / (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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PO

154.89
—67.27
—62.71

51.74
33.53

BC NMR (125 MHz, DMSO-ds) 8¢ 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.
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Figure 8.6. **C NMR spectrum of compound S;3m
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1-Benzyl-N-(4-nitrobenzyl)piperidin-4-amine (S,4i)

BBNNINNNNNNNNNNNNN d P ANNNNNNNNNE A

VTS em————— [ === Neeme———

'H NMR (500 MHz, CDCl5) 6y 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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1‘1.5 1(;.5 9‘.5 ';.0 8‘.5 E;.O 7‘.5 7‘.0 6‘.5 f;.O 5‘.5 5‘.0 4‘.5 4‘.0 3‘.5 3‘.0 2‘.5 2‘.0 1‘.5 1‘0 (;.5
f1 (ppm)
Figure 8.7. *H NMR spectrum of compound S,4i
Voo TN T
o
Il
N+\ -
[e]
©\/©/NH\/©/
BC NMR (125 MHz, CDCly) &c 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.
. |
| ' | ] I "
1;0 1‘80 1‘70 1Lso 1‘50 1‘40 1‘30 1‘20 1‘10 160 ‘;0 E;O ;0 f;O éo 4‘0 I;O 2‘0 1‘0 6
f1 (ppm)

Figure 8.8. **C NMR spectrum of compound S,4i
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1-Benzyl-N-(4-(trifluoromethyl)benzyl)piperidin-4-amine (S,4j)

mmmmmm

NNNNNN G e NN AN N HE S m e —

NN AN A A

—3.889
—3.518
885
863
521
059
036
014
911
887
637
496
474
452
431

'H NMR (500 MHz, CDCls) 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,0O exchangeable), 1.46 (dd, J = 21.6, 10.7 Hz, 2H).
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11.5 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
f1 (ppm)

Figure 8.9. *H NMR spectrum of compound S4j
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25

25,

25

25

23

21
63.22
—54.46
— 5245
~50.43
3291

3C NMR (125 MHz, CDCls) 8¢ 145.19, 138.67, 129.26 (q, Jc_¢ = 32.2 Hz), 129.13, 128.32, 128.30,
127.08, 125.41 (q, Jc_¢ = 3.8 Hz), 124.41 (q, Jc_¢ = 271.8 Hz), 63.22, 54.46, 52.45, 50.43, 32.91.

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 _ 100 90 80 70 60
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Figure 8.10. *C NMR spectrum of compound S4j
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1-Benzyl-N-(4-(trifluoromethyl)benzyl)piperidin-4-amine (S;4m)

mmmmm
mmmmmmm
NNNNNNN

ooooooooooooooo
mmmmmmmmmmmmmmm

NNNNNNNNNNNNNNN

'H NMR (500 MHz, CDCls) 8, 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, J = 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,0O exchangeable), 1.50-1.44 (m, 2H).

ey I I LT s
coda S 2 - 2 Bchebs!
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11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

Figure 8.11. *H NMR spectrum of compound S;4m
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N

63.10
5430

5232
_-47.70
3271

BC NMR (125 MHz, CDCls) 8¢ 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 S;4m

Page 166



Appendix | Chapter 8

Phenyl (1-benzylpiperid

in-4-yl)carbamate (S118)

6.017
6.001

<e.

'H NMR (500 MHz, DMSO-dg) 8y 7.33-7.25 (m, 5H), 6.34 (s, 1H, —NH D,0O
exchangeable), 6.01 (d, J = 8.0 Hz, 1H, —NH D,0O 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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1(‘).0 ‘;.5 4;.0 8‘.5 E;.U 7‘.5 7‘.0 6‘.5 6‘.0 5‘.5 5‘.0 4‘.5 4‘.0 3‘.5 3“.0 Z‘.S 2‘.0 1‘.5 1‘.0 (;.5 (;.O
f1 (ppm)
H 1
Figure 8.13. "H NMR spectrum of compound S,,8
1 NP [ T
N o
JL ~NH,
NH NH
¥C NMR (125 MHz, DMSO- !
ds) 8¢ 159.78, 138.37, 129.15,
128.22, 127.04, 63.10, 52.40,
46.56, 32.86.
|
|
1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 1‘00 ;0 8‘0 7‘0 éo 5‘0 4‘10 310 2‘0 1‘0 ‘0
f1 (ppm)

Figure 8.14. *C NMR spectrum of compound S,,8
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2-Benzylidene-N-(1-benzylpiperidin-4-yl)hydrazine-1-carboxamide (S,19a)

10.332

NN N NG O

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Ao

'H NMR (500 MHz, DMSO-ds) &4 10.33 (s, 1H, —NH D,0
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, 1H, —NH D,0
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).

1‘2.0 1‘1.5 1‘1A0 1(‘JA5 16.0 ;.5 Q‘AO f;.S é.O 7‘A5 7‘.0 é.S G‘AO 5‘.5 5‘.0 4‘5 4‘AO 3‘.5 ;.0 Z‘AS 2‘.0 1‘.5 1‘0 (;.5 (;0
f1 (ppm)
H 1
Figure 8.15. "H NMR spectrum of compound S;,9a
a g ‘m L‘? &
©\/ [ /ON/\Q
M NHJLNH
3C NMR (125 MHz, DMSO-ds) 8¢ 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.
I
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i |
1;0 1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 1‘00 E;O ‘0 7‘0 6‘0 ;0 ‘;0 ?lO 2‘0 1‘0
f1 (ppm)

Figure 8.16. *C NMR spectrum of compound S;,9a

Page 168




Appendix | Chapter 8

N-(1-Benzylpiperidin-4-yl)-2-(4-cyanobenzylidene)hydrazine-1-carboxamide (S;;9b)

mmmmmmm

10.615
—2.861
—2.120

'H NMR (500 MHz, DMSO-dg) 8, 10.62 (s, 1H, —NH DO exchangeable), 7.94 (d, J ‘
=8.5 Hz, 2H), 7.88 (s, 1H), 7.84 (d, J = 85 Hz, 2H), 7.34 (d, J = 4.1 Hz, 4H), 7.28 (d, |
J=41Hz 1H), 6.88 (d, J = 8.0 Hz, 1H, —NH D;0 exchangeable), 3.60 (s, 2H), | [
3.47-3.43 (m, 1H), 2.86 (s, 2H), 2.12 (s, 2H), 1.74-1.68 (m, 4H). | I

ReUN¥SAS
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Figure 8.17. *H NMR spectrum of compound S;;9b
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—47.04

¥C NMR (125 MHz, DMSO-dg) 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. *C NMR spectrum of compound S;,9b
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N-(1-Benzylpiperidin-4-yl)-2-(4-nitrobenzylidene)hydrazine-1-carboxamide (S,,9c)

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

192

&

.l

T QW v RSV

f Iy I
o 'H NMR (500 MHz, DMSO-ds) &4 10.70 (s, 1H, —NH D,0
L exchangeable), 8.21 (d, J = 8.9 Hz, 2H), 8.02 (d, J = 8.9 Hz,

e o N 2H), 7.93 (s, 1H), 7.33-7.25 (m, 5H), 6.91 (d, J = 8.4 Hz, 1H,
" jL —NH D,0 exchangeable), 3.60-3.58 (m, 1H), 3.48 (s, 2H),
Z SN N 2.81 (d, J = 10.0 Hz, 2H), 2.02 (s, 2H), 1.74 (d, J = 9.8 Hz,

6.5

120 115 110 105 100 95 90 85 80 75

1l
TR X

55 50 45 40 3 3.0

6.0
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Figure 8.19. *H NMR spectrum of compound S;;9¢
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B3C NMR (125 MHz, DMSO-dg) 8¢ 154.92, 147.59, 141.70,
137.44, 129.15, 128.62, 127.96, 127.33, 124.21, 56.50, 52.84,
47.27, 32.44.
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Figure 8.20. *C NMR spectrum of compound S;,9¢c
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N-(1-Benzylpiperidin-4-yl)-2-(2,4-difluorobenzylidene)hydrazine-1-carboxamide

(S119d)
T TV TTNEE
'H NMR (500 MHz, DMSO-dg) 8 10.52 (s, 1H, —NH D0
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
/ N [/ = 8.2 Hz, 1H, —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).
/N\ NH NH
I
! [l |
1 |
J N I
g &g TL g Py P
1‘2.0 1‘1.5 1‘1.0 16.5 16.0 9‘.5 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 Z‘.S 2‘.0 1‘.5 1‘.0 (;.5 0‘.0
f1 (ppm)
- 1
Figure 8.21. "H NMR spectrum of compound S,,9d
ey L ) T T
F. F
OOV NSA®
/N\NH NH
13C NMR (125 MHz, DMSO-dg) 8¢ 162.91 (dd, Jo_¢ = 286.4, 12.5 Hz),
160.92 (dd, Jo_r = 288.6, 12.4 Hz), 155.12 , 131.73 (d, Jc_r = 2.7 Hz),
129.69, 128.64 (d, Jc_r = 4.2 Hz), 128.56 (d, Jo_r = 4.2 Hz), 127.83,
119.47 (dd, Jo_r = 10.0, 3.6 Hz), 112.73 (d, Jo_r = 3.1 Hz), 104.56 (t,
Jo_r = 25.7 Hz), 61.82, 52.38, 46.74, 31.13.
| | | !
] |
0l UL o
1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 160 90 ‘ 7‘0 éO 50 4‘:0 310 2‘0 1‘0 6
f1 (ppm)

Figure 8.22. *C NMR spectrum of compound S;,9d
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N-(1-Benzylpiperidin-4-yl)-2-(4-chlorobenzylidene)hydrazine-1-carboxamide (S;,9¢e)

"H NMR (500 MHz, DMSO-ds) 8 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,0 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 S;9e
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¥3C NMR (125 MHz, DMSO-dg) 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 S,9e
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N-(1-Benzylpiperidin-4-yl)-2-(2,4-dichlorobenzylidene)hydrazine-1-carboxamide
(Su9f)

10.647
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479
820
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739

1
7/
5
3
1

'H NMR (500 MHz, DMSO-ds) 8 10.65 (s, 1H, —NH D,O exchangeable), 8.25 (d, J = 8.6 Hz, 1H), 8.18
(s, 1H), 7.62 (d, J = 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,0 exchangeable), 3.61-3.55 (m, 1H), 3.48 (s, 2H), 2.81 (d, J = 10.4 Hz,
2H), 2.03 (s, 2H), 1.73 (d, J = 10.2 Hz, 2H), 1.68-1.61 (m, 2H).

LA

8
f1 (ppm)

Figure 8.25. *H NMR spectrum of compound S;,9f
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/N\ NH NH
3C NMR (125 MHz, DMSO-ds) 8¢ 154.94, 134.72,

134.41, 133.34, 131.44, 129.53, 129.22, 128.85,
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 (S,,99)

2 Noon-uTowTm T ® a@OoNNG TMm NoOmo ©wum
4 AR RBIASTR B RRIINE I3 L28R 88
S RRRNEEManAady == FRBRRH AR NNNSS RO
S RRRRRNRRRRRR 56 P e SR N A BA PSS S =

T N \ N A N

'H NMR (500 MHz, CDCly) 8 10.16 (s, 1H, —NH DO 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, 1H, —NH
D,0 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 3C NMR (125 MHz, CDCl5) 8¢ 155.83, 139.41,
F . JL 137.91 (g, Je_r = 3.8 Hz), 137.53, 131.12 (q,
Z N\ Jor = 325 Hz), 129.24, 12831, 127.24,

126.87, 125.64 (q, Jo_r = 8.6 Hz), 123.96 (q,
Jo_r = 272.2 Hz), 62.97, 52.26, 46.83, 32.64.
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Figure 8.28. *C NMR spectrum of compound S;,9g

Page 174



Appendix

Chapter 8

4-(5-((1-Benzylpiperidin-4-yl)amino)-1,3,4-oxadiazol-2-yl)benzonitrile (S,;;10b)

mmmmmmmmmmmm
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'H NMR (500 MHz, CDCls) 8 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—
2.21 (m, 2H), 2.17-2.14 (m, 2H), 1.73-1.65 (m, 2H).
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Figure 8.29. *H NMR spectrum of compound S;;,10b
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3C NMR (125 MHz, CDCl;) 8¢ 163.06, 157.41, 137.55, 132.73,
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Figure 8.30. *C NMR spectrum of compound S;;;10b
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N-(1-Benzylpiperidin-4-yl)-5-(4-(trifluoromethyl)phenyl)-1,3,4-oxadiazol-2-amine
(Sin109)

8 SECS3IERES

G oo~

4979
~—364
—3514

"H NMR (500 MHz, CDCly) 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, 1H, —NH D,0 exchangeable), 3.64 (s, 1H), 3.51 (s, 2H), 2.82 (d, J = 13.6 | /
Hz, 2H), 2.25-2.14 (m, 2H), 2.07 (d, J = 7.1 Hz, 2H), 1.66-1.59 (m, 2H). I /
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Figure 8.31. *H NMR spectrum of compound S;;;10g
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DOt

3C NMR (125 MHz, CDCl3) 8¢ 163.12, 158.05, 132.51 (q, Jo_r
= 3.8 Hz), 132.49, 132.22, 129.52 (4, Jo_r = 28.6 Hz), 128.60,
127.88, 127.61, 126.20, 126.15 (q, Jo_r = 7.6 Hz), 125.02 (g,
Jo_r = 269.8 Hz). 63.07. 52.01. 51.03. 32.31.

| ‘

T T T T T T T
170 160 150 140 130 120 110 100

90
f1 (ppm)

Figure 8.32. *C NMR spectrum of compound S;;,10g
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Benzohydrazide (Syv12a)

7.
7.
7.
7.
7.
7.
7.

7.

7.
7.

7.

7.

7.

7.

7.

7.

7.
3.865

~NH,
NH

'H NMR (500 MHz, CDCls) &y 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).

<
&
T T T T T

10.0 9.5 9.0 8.5 8.0

090{
2111
N 4 1051
2117

5 7.0 6.5 6.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0 4.5
f1 (ppm)

Figure 8.33. *H NMR spectrum of compound Syy12a

T Yan
o
" 5C NMR (125 MHz, CDCl3) 3 168.75, 132.62, 131.91, 128.71, 126.92.
NH/ ?
|
1‘90 1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 1‘00 ;0 8‘0 7‘0 éO 5‘0 4‘0 ?lO 2‘0 1‘0 ‘0
f1 (ppm)

Figure 8.34. *C NMR spectrum of compound S;v12a
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4-Nitrobenzohydrazide (S;v12c)

—10.134
8305
“g.287
_~B.050
“-g.033
4,660

'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).

. ‘ :
__JL_ J L, _/A\ J._J I‘\ J A, e
T 1 T
lll.D 10‘.5 ID‘.D 9.‘5 9‘.0 815 B.‘D ?.IS 7.‘D 6{5 6.‘0 5‘.5 S‘D 4‘5 4.‘0 3‘5 3‘D 2:5 210 1‘.5 l‘D D:S DiD
11 (ppm)
. 1
Figure 8.35. "H NMR spectrum of compound S;y12c
T [NV
o
~NH,
NH
Ny
L
3C NMR (125 MHz, DMSO-de) 3¢ 163.93, 148.94, 139.04, 130.68, 129.06,
128.47,123.94,123.87, 123.59.
! | |
| —— —
1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 1‘00 ‘ éO 7‘0 éO F‘:U 4‘0 ?lU 2‘0 1‘0 ‘0

90
f1 (ppm)

Figure 8.36. *C NMR spectrum of compound S;v12¢
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4-Chlorobenzohydrazide (Syv12e)

9.856
_-7.841
-7.824
_7.527
X-7.510

—4522

| [

J o 'H NMR (500 MHz, DMSO-ds) 54 9.86 (s, 1H, —NH D,0 exchangeable),

_n, | 783(d, =84 Hz 2H), 7.52 (d, J = 8.4 Hz, 2H), 452 (s, 2H, —NH, D,0
NH exchangeable).
Cl

)

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0}

1.00q %—
L

T T T T T T T T
11.5 11.0 105 100 9.5 9.0 8.5 8.0

5 60 55
f1 (ppm)

Figure 8.37. *H NMR spectrum of compound Sj12e

165.25
13633
13251

129.32
4 128.87

0]

iV P°C NMR (125 MHz, DMSO-d5) 8¢ 165.25,
136.33, 132.51, 129.32, 128.87.
Cl

210 200 190 180 170 160 150 140 130 120 110

100
f1 (ppm)

Figure 8.38. *C NMR spectrum of compound S;v12e
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2,4-Dichlorobenzohydrazide (Syv12f)

= gzogemmn o

= 4#Z9EEpAES b

= AETEEETE i

= REEIiZEs =
LA

g

\
[l
, ] |
'H NMR (500 MHz, DMSO-ds) 84 9.62 (s, 1H, —NH D,0 exchangeable),
o0 7.68 (d, J = 1.9 Hz, 1H), 7.48 (dd, J = 8.2, 2.0 Hz, 1H), 7.41 (d, J = 8.2 Hz,

NH, 1H), 4.52 (s, 2H, —NH; D,0 exchangeable).
MNH

Cl

T T T T T T T T T T T T T
120 115 110 105 100 95 90 85 80 75 70 65 60 55 50
f1 (ppm)

Figure 8.39. *H NMR spectrum of compound Sy12f

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

165.23

eR BC NMR (125 MHz, DMSO-ds) 8¢ 165.23,

~NH; 13510, 134.98, 132.07, 130.99, 130.12,
129.64, 127.74.

Cl

_ A

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 S;v12f
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4-(Trifluoromethyl)benzohydrazide (Syv129)

9¢

9

8!

7.

7

2
3.970

NNNNN

_NH,
NH
F

'H NMR (500 MHz, CDCl3) 8y 7.96 (s, 1H, —NH D,0 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).

T T T T
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

Figure 8.41. *H NMR spectrum of compound Sj12g

167.41

_ NH,
NH

F

F
F

3C NMR (125 MHz, CDCls) 8¢
167.41, 135.86, 133.64 (q, J = 32.8
Hz), 127.43, 125.78 (g, J = 36
Hz), 123.55 (q, J = 272.6 Hz).

LAl

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

Figure 8.42. *C NMR spectrum of compound S;v12g
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2-(Chloromethyl)-5-(4-chlorophenyl)-1,3,4-oxadiazole (S;v13e)

_~8.015
~-7.998
_~7.508
-7.490

H NMR (500 MHz, CDCl3) 8, 8.01 (d, J = 8.6 Hz, 2H), 7.50 (d,
J=8.6 Hz, 2H), 4.77 (s, 2H).

4.774

g

T
10.5

T
10.0

9.5

9.0

65 60 55 50
f1 (ppm)

4.5

4.0

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

Figure 8.43. *H NMR spectrum of compound Sj13e

— 165.44
—162.51

—138.80

—129.79
™~ 128.59

— 121.96

33.16

13C NMR (125 MHz, CDCls) 8¢ 165.44, 162.51, 138.80, 129.79,
128.59, 121.96, 33.16.

T
210

T
200

T
190

T
180

T
170

T T T
160 150 140

130

120 110 90

100
f1 (ppm)

Figure 8.44. *C NMR spectrum of compound S;v13e
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2-(Chloromethyl)-5-(2,4-dichlorophenyl)-1,3,4-oxadiazole (S;y13f)

21
04
53
49
03
a9
86
82
5.172

mmmmmmmm
mmmmmmmm

|" ‘ cl N”N\ cl
F| | /@)\OP
cl

N

'H NMR (500 MHz, DMSO-dg) 8, 8.01 (d, J = 8.5 Hz, 1H), 7.95
(d, 3 =2.1 Hz, 1H), 7.69 (dd, J = 8.5, 2.1 Hz, 1H), 5.17 (s, 2H).

VAN
N !
10‘.0 9‘.5 9.‘0 BI.S B.‘U ?:5 7:0 6.5 GI.D 5.‘5 SI.D 4.‘5 4‘.0 3.‘5 3.0 2‘.5 2.‘0 1I.5 1.‘0 DI.S 0.0
f1 (ppm)
H 1
Figure 8.45. "H NMR spectrum of compound S;13f
v i
Cl N \ Cl
| M
o
Cl
¥C NMR (125 MHz, DMSO-dg) 3¢ 163.88, 162.96, 138.01, 133.48,
133.03, 131.30, 128.80, 121.61, 33.56.
[N
| 1] |
2‘10 250 1;0 1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 150 E;O z;o ;0 éO ;0 ‘;0 1;0 2‘0 1‘0 6 -‘10
f1 (ppm)

Figure 8.46. *C NMR spectrum of compound S;v13f
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2-(Chloromethyl)-5-(4-(trifluoromethyl)phenyl)-1,3,4-oxadiazole (S;v139)

_~8.238
8222
_~8.002
\-7.985

5.175

Cl
| \>\/ 'H NMR (500 MHz, DMSO-ds) 81 8.23 (d, J = 8.1 Hz,
o 2H), 7.99 (d, J = 8.3 Hz, 2H), 5.18 (s, 2H).
.

0 7.5 7.0 6.5 6.0 5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

T
10.0 9.5 9.0 8.5

2,011
@ 4 2187
2.00=

5 5.0
f1 (ppm)

Figure 8.47. *H NMR spectrum of compound Sj13g

132.28
132.03
131.77

33.18

_163.95
16353

i

¥3C NMR (125 MHz, DMSO-ds) 8c 163.95,
F 163.53, 131.90 (q, J = 32.1 Hz), 126.67, 126.53
(9,9 =37 Hz),123.68 (g, J = 272.5 Hz), 33.18.

|l
i
A

190 180 170 160 150 140 130 120 110 100 90
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 (S,y14a)

B NNNNNNNNN NN e

4.150
512
883
859
636
628
615
607
599
587
579
068
046
024
914
839
514
493
474
452
445
436

'H NMR (500 MHz, CDCls) 8,4 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, J = 12.3 Hz, 2H), 1.85

(s, 1H, —NH D0 exchangeable), 1.52-1.44 (m, 2H).

N

T
10.0

9.5

9.0

.5 7.0 6.5 6.0 5.5

) 3
7

5.0 4.5 4.0
f1 (ppm)

Figure 8.49. *H NMR spectrum of compound Syy14a

_165.52
- 165.11

—138.35
77.32
77.07
76.81
63.02

—54.11

—52.05
40.97
3234

¥C NMR (125 MHz, CDCl;) §: 165.52,
165.11, 138.35, 131.77, 129.14, 129.06,
128.21, 127.01, 126.93, 123.82, 63.02, 54.11,
52.05, 40.97, 32.34.

=

190

180

170

160

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

Figure 8.50. *C NMR spectrum of compound S;v14a
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2-(1-Benzylpiperidin-4-yl)-5-phenyl-1,3,4-oxadiazole (Sy17a)

mmmmmmmmmmmmmmmmmmm

'H NMR (500 MHz, CDCl3) 8y 8.05 (dd, J = 8.0, 1.6 Hz, 2H), 7.55-7.50 (m,
[ 3H), 7.38-7.28 (m, 5H), 3.58 (s, 2H), 3.06-3.02 (m, 1H), 3.00 (d, J = 11.6 Hz,
' | 2H), 2.20 (t, J = 10.9 Hz, 2H), 2.13 (d, J = 10.6 Hz, 2H), 2.08-2.00 (m, 2H).

N—

Oy

[—

:
m——
-
S
=

%

i TT T L Ty
= - % 5 e et
T T T T T T T T T T T T T T T T T
2.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 40 a5 3.0 25 2.0 15 1.0
f1 (ppm)

Figure 8.51. *H NMR spectrum of compound Sy17a

T RSy [ TN
N—
/|
o
N
¥C NMR (125 MHz, CDCl3) 3¢ 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
" |
. .y A L ™ " u‘ﬂ. | | \
11540 1‘70 1‘60 1‘50 1Lm 150 1‘20 1‘10 150 9;0 éo 7‘0 éo 50 z‘m 3‘0 éo 1‘0 ‘o
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)

13551

N 'H NMR (500 MHz, CDCl;) 84 7.96 (d, J = 8.6 Hz,

\}\Q_CI 2H), 7.47 (d, J = 8.6 Hz, 2H), 7.34-7.31 (m, 4H), 7.29—
O\/ 0 7.26 (m, 1H), 3.5 (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).

I
1
A
ML L R I (S| .
T 7o T T 7
g L 2 Y SRR
~N - s ~N - NN
T T T T T T T T T T T T T T T T T T
10.0 9.5 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
f1 (ppm)

Figure 8.53. *H NMR spectrum of compound Sy17e

— 169.30
— 163.84
63.24
52.73
—33.53
29.71
29.48

Ve

BC NMR (125 MHz, CDCly) 8¢
169.30, 163.84, 138.14, 137.80,
129.41, 12913, 128.29, 128.08,
127.14, 12257, 63.24, 52.73, 33.53,
29.71, 29.48.

l N T s emsramemton _Jquli i

190 180 170 160 150 140 130 120 110

100 90
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)

31345
100
0754
050
36945

025

13020 633,60

146,55 707.60

‘lAj L R - ) : : J\. o
O L e T e  E a T e aa

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Figure 8.55. Mass Spectrum of compound S,3j.

Inten. (x10,000,000)

349440
236.90

175+

150+

125+

1.00+

0.75

216.40

0.50

0.25+

Y P | — I ———————
150 200 250 300 350 400 450 500 550 600 650 700 750

Figure 8.56. Mass Spectrum of compound S,4j.

Inten. (x1,000,000)

6.0+

5.0+

4.0+

3.0+

2.0+

10+

I
Wr——
100 200 300 400 500 600 700 800 900

Figure 8.57. Mass spectrum of compound S;,9f
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Inten. (x1,000,000)

4.0+

35+

3.0+

25+

20+

154

10+

0.5+

0-0‘“‘\““\““\“L“\““\““\““\““\

T T
100 200 300 400 500 600 700 800 900

Figure 8.58. Mass spectrum of compound S,;,10g.

Inten. (x10,000,000)
50

125+

1.00

0.75 +

0.50 ~

0.25

371[ 35
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150 200 250 300 350 400 450 500 550 600 650 700 750 800 miz

Figure 8.59. Mass spectrum of compound Syy14a.

Inten. (x1,000,000)

320.30
7.0+

6.0+

5.0+
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3.0+

204

10+
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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 + M ~100
\
|
I
1
2 I 2
2 50 |'\ L 50 2
~ s MmN o \‘ ~ M N0 ~o 8 g 35 eRe
SSN 2wEgEss | 0§ 2 &8 58 < g &8 =25
RO ONWR L RON \ ~ © =¥ O« =) o a o <<t
S o+ ‘—N\lmuwmvaE 1o] © NN o© o - & -2 I3I3
0 | 1] I o BN I | | |1l [ 11,
1Tl T T 1T \ 1 1 [ | 11
T T T T T T T T T T
0 2 4 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 031
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 031
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 it
I\
400 [\ - 400
|\
200 ) \ - 200
5 8§ % 2988=|g | § EBE 5 B
DTN i Iy Y A N Y T 7 72
0 ] | T \ | | 0
0 1 2 4 5 6 s 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 S,3j.
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1000 1000
Retention Time
750 8 L 750
N
~
2 IP. B
] 500 1 500 ]
A
I
250 - [ + 250
© f \
@ |
w |
S I e 1 \.| | | N I R —
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 0.10 577 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.

Page 192



Appendix | Chapter 8

200 e 200
Retention Time \

|
100 | | - 100

s .‘ s
sp 5 3EEEE ) 55 g3 oag St
SO « T oo oF o'ivig | w6 NN~ Go® g =F
R R Lty S B A
0 2 4 6 8 o 1z 1
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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1000 ——— 1000
Retention Time
750 8 - 750
[{=]
§ 500 ‘{'1"\ 500 3
[
250 - - | "\ L 250
[Te] |
s \
L ) I L 111l
0 2 4 6 10 12 14
Minutes
DAD: Signal A,
270 nm/Bw:4 nm
Results
Retention Time Arca 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 S;4m.
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Figure 8.66. HPLC chromatogram and report of compound S;;;10g.
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Figure 8.67. HPLC chromatogram and report of compound S,;;10h.
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Figure 8.68. HPLC chromatogram and report of compound S;y14f.
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Figure 8.69. HPLC chromatogram and report of compound Sy14g.
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