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Table S1.

"H and *C NMR spectroscopic data for acylsemicarbazides.

11,12,14

H NMR (DMSO-ds, 6 ppm, |/Hz)

13C NMR (DMSO-ds, 6
ppm)

9.93-9.72 (bs, 1H, 3), 8.40 (d, 1H, [ =5.2
Hz, 9), 8.16 (d, 1H, ] = 8.8 Hz, 14), 8.05 —
7.92 (bs, 1H, 2’), 7.79 (d, 1H, ] = 2.8 Hz,
11), 7.60 (d, 1H, ] = 8.4 Hz, 6'), 7.43 (dd,
1H, ] = 10.4, 2.4 Hz, 13), 7.48-7.36 (m,
1H, 6), 7.18 (dt, 1H, ] = 8.4, 1.2 Hz, 8),
6.86-6.75 (bs, 1H, 1), 6.72 (d, 1H, ] = 6.00
Hz, 9), 6.57 (d, 1H, ] = 5.6 Hz, 8), 6.51 (t,
1H, J=7.6 Hz, 7'), 6.44-6.32 (bs, 2H, 11),
3.40-3.25 (m, 4H, 2, 5)

168.9 (4), 159.3 (1), 152.0
9), 150.1 (7), 150.0 (10),
149.0 (10°), 133.4 (12), 132.2
(8), 1284 (11), 127.5 (6),
124.1 (13), 123.8 (14), 117.3
(15), 1163 (9'), 1144 (7),
112.4 (5'), 98.6 (8), 43.4 (2),
37.8 (5)

10 s
HoN .
1° 9
S
5 7
10) 8

10.00-9.87 (bs, 1H, 3'), 8.41 (d, 1H, ] =5.4
Hz, 9), 8.16 (d, 1H, ] = 8.4 Hz, 14), 8.02
(s, 1H, 2), 7.79 (d, 1H, ] = 2.4 Hz, 11),
7.61 (d, 1H, ] =9,0 Hz, ¢'), 7.44 (dd, 1H,
J=9.6,2.4Hz, 13), 7.41 (t, 1H, = 4.8 Hz,
6), 6.88-6.80 (bs, 1H, 1), 6.79 (d, 1H, ] =
2.4 Hz, 9'), 6.73-6.65 (bs, 2H, 1), 6.56 (d,
1H, ] = 5.4 Hz, 8), 6.54 (dd, 1H, ] = 9.0,
1.8 Hz, 7'), 3.38-3.27 (m, 4H, 2, 5)

1682 (4'), 159.2 (1), 152.0
9), 1512 (10), 150.1 (7),
149.0 (10'), 136.7 (8), 133.4
(12), 130.3 (6'), 127.5 (11),
124.1 (13), 123.8 (14), 117.3
(15), 115.0 (%), 114.1 (7),
111.2 (5'), 98.6 (8), 43.3 (2),
37.8 (5)

10.08-9.85 (bs, 1H, 3'), 8.56 (s, 1H, 2),
8.41 (d, 1H, ] = 6.0 Hz, 9), 8.18 (d, 1H, |
=9.0 Hz, 14), 7.79 (d, 1H, ] = 2.0 Hz, 11),
7.46 (dd, 1H, ] = 4.5, 2.0 Hz, 13), 7.40 (t,
1H, ] =5.0 Hz, 6), 7.05 (t, 1H, ] = 7.5 Hz,
1), 6.63 (d, 1H, J=9.0 Hz, 9), 6.63 (s, 1H,
8'),6.56 (d, 1H, ] =5.0 Hz, 8), 6.54 (d, 1H,
J=65Hz,7’),5.99 (s, 2H, 11'), 3.46-3.41
(m, 4H, 2, 5)

165.9 (4'), 159.2 (1), 152.0
(9), 150.0 (10), 149.0 (10"),
147.9 (7), 133.4 (12), 130.6
(8), 130.5 (&), 127.5 (11),
124.2 (13), 123.9 (14), 119.1
(5), 117.3 (15), 115.1 (7),
1132 (9'), 98.7 (8), 43.3 (2),
38.1 (5)

11

HNT

9.78 (s, 1H, 2’), 8.38 (d, 1H, ] = 5,4 Hz,
3'),8.28(d, 1H, J=9.0 Hz, 9), 7.77 (d, 1H,
J=2.2Hz, 14), 7.69 (s, 1H, 11), 7.58 (d,
1H, ] = 7.9 Hz, 6'), 7.43 (dd, 1H, ] = 9.0,
2.3Hz, 13),7.34 (t, 1H, ] =5.4 Hz, 6), 7.20
~7.13 (m, 1H, &), 6.70 (dd, 1H, ] = 8.4,
1.2 Hz, 8), 6.52 — 6.46 (m, 3H, 1,7, 9),
6.41 (s, 2H, 11'), 328 (q, 2H, ] = 7,1 Hg,
5),3.10 (q, 2H, ] = 6.6 Hz, 2), 1.66 (q, 2H,
J=7.3Hz, 4),153(q,2H, ] =7.1 Hz, 3)

1689 (4), 158.7 (1), 151.9
9), 150.1 (7), 149.8 (10),
149.0 (10), 133.3 (12), 132.1
(8), 1284 (11), 1274 (),
124.1 (13), 124.0 (14), 117.4
(15), 1162 (9), 1144 (7),
112.7 (5'), 98.7 (8), 42.2 (2),
38.9 (5), 27.5 (4), 25.1 (3)




12

9.86 (s, 1H, 3'),8.39 (d, 1H, ] = 5,4 Hz, 9),
8.29 (d, 1H, J=9.1 Hz, 14), 7.78 (d, 1H, |
=22Hz, 11),7.72 (s, 1H, 2’), 7.58 (d, 1H,
J=85Hz, &), 744 (dd, 1H, ] = 9.0, 2.3
Hz, 13),7.42 (t, 1H, J=5.3 Hz, 6), 6.77 (d,
1H, ]=2.2 Hz), 6.66 (s, 2H, 11’), 6.52 (dd,
2H,]=85,22Hz,9),6.49(d, 1H, ] =55
Hz, 8),3.29 (q, 2H, ] = 7,1 Hz, 5), 3.09 (q,
2H, ] = 6.6 Hz, 2), 1.69 — 1.62 (m, 2H, 4),
1.56 — 1.49 (m, 2H, 3)

168.1 (&), 158.6 (1), 151.5
9), 151.1 (10), 150.3 (7),
148.6 (10), 136.6 (8), 133.5
(12), 130.3 (6), 127.1 (11),
124.2 (13), 124.1 (14), 117.4
(15), 115.0 (9), 114.1 (7)),
111.5 (5'), 98.7 (8), 42.2 (2),
38.9 (5), 27.6 (4), 25.1 (3)

14

9.92 (s, 1H, 3'), 8.39 (d, 1H, J=5,4 Hz, 9),
8.28 (d, 1H, = 9.1 Hz, 14), 8.17 (s, 1H,
2}, 7.77 (d, 1H, ] = 2.2 Hz, 11), 7.42 (dd,
1H, J=9.0,2.3 Hz, 13), 7.32 (t, 1H, [ =5.4
Hz, 6), 7.04 (t, 1H, ] = 8.1 Hz, 8), 6.60
(dd, 1H, ] =8.3,1.0 Hz, 7'), 6.54 (dd, 2H,
J=7.8,09Hz,9), 649 (d, 1H, ]=5.5 Hz,
8), 6.35 (t, 1H, ] = 5.8 Hz, 1), 5.93 (s, 2H,
11'), 329 (q, 2H, ] = 7,1 Hz, 5), 313 (q,
2H, ] = 6.6 Hz, 2), 1.72 — 1.64 (m, 2H, 4),
1.59 - 1.51 (m, 2H, 3)

166.0 (4), 158.6 (1), 152.0
9), 150.1 (7), 149.1 (10"),
147.9 (10), 133.3 (12), 130.6
(8), 130.6 (6'), 127.5 (11),
124.1 (13), 124.0 (14), 119.1
(5), 117.5 (15), 115.1 (7'),
1132 (9'), 98.7 (8), 42.1 (2),
39.1 (5), 27.5 (4), 25.1 (3)




Table S2. 'H and *C NMR spectroscopic data for 1,3,4-oxadiazoles.

20-23

Compd. | R '"H NMR (DMSO-ds, 6 ppm, J/Hz) | 3C NMR (DMSO-ds, 6 ppm)

15 S s L 8.43 (d, 1H, J=6.0 Hz, 9), 8.22 (d, | 162.5 (1"), 158.7 (4’), 152.3 (9),
i 1H, J=9.6 Hz, 14),7.92 (t, 1H, ] = | 150.6 (10), 149.5 (10), 147.2 (7),

10 . 54Hz,1),7.79 (d, 1H, ] =42 Hz, | 134.0 (12), 131.4 (8), 127.9 (11),
HoN 4 11), 7.52 (t, 1H, ] =5.4 Hz, 6), 7.45 | 126.6 (6'), 124.6 (13), 124.5 (14),
(dd, 1H, ] = 4.2Hz, 2.4 Hz, 13), 117.9 (15), 115.9 (9'), 115.8 (7'),
7.38(dd, 1H, ] =7.5,12Hz, 6'), | 105.6 (5), 99.1 (8), 41.9 (2), 41.3
7.16 (dt, 1H, =7.8, 1.8 Hz, 8'), (5)
6.83 (d, 1H, ] =4.2 Hz, 9'), 6.64 (d,
1H, ] =3.0Hz, 7’), 6.60 (t, 1H, | =
7.2 Hz, 7'), 6.58 — 6.52 (bs, 2H,
11’), 3.55 (m, 4H, 2, 5)

16 8.46 (d, 1H, J=10.8 Hz, 9), 830 | 163.1 (I'), 161.2 (¢'), 159.5 (4"),
(d, 1H, J=9.6 Hz, 14), 8.04 (t, 1H, | 155.4 (7), 151.9 (10), 150.2 (9),
J=7.2Hz, 1),8.03-7.93 (bs, 1H, | 149.4 (10'), 135.0 (12), 132.0 (d,
8'),7.83 (d, 1H, ] = 2.4 Hz, 11), ] =462 Hz, 8'), 125.9 (11), 125.3
753 (dd, 1H, =84, 1.8 Hz, 13), | (13), 124.9 (14), 117.5 (15), 111.7
7.15(q, 1H,J=7.2Hz, 6),6.85(s, | (9),101.9 (d, J=87.6 Hz, 7’),
2H, 11), 6.71(d, 1H, ] =54 Hz, | 99.1 (8), 95.1 (d, ] = 60.0 Hz, 5),
7, 6.60 (d, 1H, | = 8.4 Hz, 8), 6.44 | 42.0 (2), 41.3 (5)
-6.40 (m, 1H, 9'), 3.63 (q, 2H, 2),
3,53 (q, 2H, 5)
17 S s 8.42(d, 1H, J=5.4 Hz, 9), 820 (d, | 162.6 (1), 157.9 (&), 152.4 (9),
v 1H, ] = 9.6 Hz, 14), 7.97 (t, 1H, ] = | 150.5 (10"), 148.6 (10), 148.2 (7),
10f 5 54Hz, 1),7.78 (d, 1H, J= 1.8 Hz, | 135.7 (8), 133.9 (12), 128.2 ('),
HaNT 7 Cl | 11),7.46 (m, 1H, 6), 7.45 (dd, 1H, | 128.0 (11), 124.6 (13), 124.5 (14),
J=9.6,2.4Hz, 13), 7.34 (d, 1H, ] = | 118.0 (15), 115.6 (9'), 114.8 (7"),
9.0 Hz, 6), 6.89 (d, 1H, ] =2.4 Hz, | 104.6 (5'), 99.1 (8), 41.8 (2), 41.2
7'), 6.83-6.78 (bs, 2H, 11’), 6.62 (5)
(m, 2H, 8, 9'), 3.54 (m, 4H, 2, 5)
18 8.68-8.58 (bs, 1H, 13), 8.50 (d, 1H, | 163.4 (1’), 154.4 (&), 151.7 (9),

J=6.6Hz, 9),841(d, 1H,J=84 | 150.7 (7), 149.8 (10'), 148.8 (10),
Hz, 14), 8.01 (t, 1H, =5.4 Hz, 1), | 136.5 (8), 133.5 (12), 132.7 ('),
7.89 (s, 1H, 11), 7.62 (d, 1H, ] =9.0 | 131.8 (9'), 127.1 (11), 124.2 (13),
Hz, 7), 7.14 (t, 1H, [=7.8 Hz, 6), | 124.1(14), 117.4 (5), 1165 (15),
6.82(d, 1H, J=7.2 Hz, 8'), 6.75 (d, | 114.1 (7'), 105.7 (5'), 98.6 (8),
1H,]=9.0Hz, 9'), 6.66 (d, 1H, [ = | 41.4 (2), 40.9 (5)

8.4 Hz, 8), 6.22-6.12 (bs, 2H, 11°),
3.70 (q, 2H, ] = 3.6 Hz, 2), 3.55 (q,
2H, = 3.5 Hz, 5)




19

8.46 (d, 1H, ] =6.6 Hz, 9), 8.26 (d,
1H, ] = 9.6 Hz, 14), 8.00 (t, 1H, ] =
6.0 Hz, 1),7.82 (d, 1H, J = 2.4 Hz,
11), 7.86-7.73 (m, 1H, 6), 7.49 (dd,
1H, ] = 8.4,2.4 Hz, 13), 7.47 (d,
1H, J=3.6 Hz, 6'), 7.29 (dd, 1H, |
=9.0,2.4 Hz, 8'), 6.82 (d, 1H, ] =
9.6 Hz, 8), 6.75-6.70 (bs, 2H, 11"),
6.69 (d, 1H, ] = 5.4 Hz, 9'), 3.60—
3.55 (m, 4H, 2, 5)

na

20

8.40 (d, 1H, J = 5.5 Hz, 9), 8.30 (d,
1H, J = 9.1 Hz, 14), 7.81 - 7.75 (m,
2H, 1, 11), 7.51 - 7.42 (m, 3H, 6,
13,6'),7.19 - 7.14 (m, 1H, 9), 6.84
(dd, 1H, J=8.3, 1.1 Hz, 7'), 6.62
(t, 1H, ] =8.1 Hz, 8), 6.57 (s, 2H,
11'), 652 (d, 1H, ] = 5,6 Hz, 8),
3.36—3.28 (m, 4H, 2, 5), 1.78 -
1.69 (m, 4H, 3, 4)

162.1 (1), 158.0 (4), 151.2 (9),
150.5 (7), 148.3 (10), 146.7 (10),
133.7 (12), 130.8 (8'), 126.8 (11),
126.1 (6'), 124.2 (13, 14), 117.3
(15), 115.4 (9'), 115.3 (7'), 105.2
(5), 98.7 (8), 42.3 (2), 42.1 (5),
26.5 (4), 25.1 (3)

21

8.40 (d, 1H, J = 5.5 Hz, 9), 8.30 (d,
1H, J=9.1 Hz, 14), 7.83 (t, 1H, ] =
5.6 Hz, 1), 7.79 (d, 1H, J=2.1 Hz,
11), 7.50 (t, 1H, T = 4.9 Hz, 6), 7.46
(dd, 1H, J=9.0, 2.1 Hz, 13), 7.41
(d, 1H, ] =8.5 Hz, ¢'), 6.90 (d, 1H,
J=2.0Hz, 7’), 6.81 (s, 2H, 11°),
6.64 (dd, 1H, J=8.5,2.0 Hz, 9'),
6.53 (d, 1H, ] = 5.6 Hz, 8), 3.80 —
3.08 (m, 4H, 2, 5), 1.94 - 1.51 (m,
4H, 3, 4)

162.6 (1), 157.7 (&), 151.6 (9),
151.0 (10), 148.6 (10), 148.2 (7),
135.6 (8'), 134.2 (12), 128.2 (¢),
127.1 (11), 124.7 (13, 14), 117.7
(15), 115.6 (%), 114.8 (7’), 104.7
(5),99.1 (8), 42.8 (2), 42.6 (5),
26.9 (4), 25.5 (3)

22

8.39 (d, 1H, ] = 5.5 Hz, 9), 8.29 (d,
1H, J=9.0 Hz, 14), 7.84 (t, 1H, ] =
5.7 Hz, 1), 7.78 (d, 1H, ] = 2.3 Hz,
11), 7.48 — 7.44 (m, 2H, 6, 13), 7.39
(d, 1H, J=2.5 Hz, 6'), 7.20 (dd,
1H, ] = 8.8, 2.5 Hz, 8'), 6.87 (d,
1H, J=8.8 Hz, 9'), 6.71 (s, 2H,
11’), 6.52 (d, 1H, [ = 5.5 Hz, 8),
3.40 - 3.31 (m, 4H, 2, 5), 1.77 -
1.70 (m, 4H, 3, 4)

162.3 (1'), 156.9 (4), 151.3 (9),
150.4 (10°), 148.4 (10), 145.5 (7),
133.7 (12), 130.5 (8'), 126.9 (11),
124.9 (6'), 124.2 (8), 124.2 (13,
14), 118.4 (7)), 117.3 (9'), 117.2
(15), 106.3 (5'), 98.7 (8), 42.3 (2),
42.1 (5), 26.5 (4), 25.1 (3)

23

8.41(d, 1H, J=5.7 Hz, 9), 835 (d,
1H, J=9.1 Hz, 14), 7.81 (dd, 2H, |
=10.3,3.9 Hz, 11, 1), 7.74 (s, 1H,
6), 7.50 (dd, 1H, ] =9.0, 2.2 Hz,
13), 7.14 (t, 1H, ] = 8.1 Hz, 8'),
6.77 (dd, 1H, J=7.8,0.7 Hz, 7’),
6.68 (dd, 1H, J=7.8,0.7 Hz, 9'),
6.56 (d, 1H, ] = 5.8 Hz, 8), 6.20 (s,
2H, 11°), 3.46 — 3.23 (m, 4H, 2, 5),
1.80 - 1.68 (m, 4H, 3, 4)

162.9 (&), 154.7 (1), 151.5 (9),
150.7 (10), 150.2 (7), 147.6 (10),
134.7 (8), 133.1 (12), 132.2 (6'),
126.4 (11), 125.0 (13), 124.9 (14),
117.6 (9'), 117.0 (15), 114.5 (7'),
106.3 (5), 99.1 (8), 42.8 (2), 42.7
(5), 26.9 (3), 25.6 (4)

na-not available




Figure S1. IR, MS and/or NMR spectra of compounds 2, 4a, 5a, 5d, 6, 8,9, 11, 12, 14—
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idzajic82-FID1556-023F1-2-UPLC2

1.65e€
Time Height
268 161390640 7248889.50

Peak ID Compound Time Mass Found
3 268

SAMPLE: 1:25 Combine (313:325-(295:300+338:343))

1:MS ES+
2.6e+007
380.93
100
* 117.93 133.89177.86 190.88 204.82 ,,, o, 261.89 383.99
: n/z
100.00 150.00 200.00 250.00 300.00 350.00
Peak ID Compound Time Mass Found
3 268
SAMPLE: 1:25 Combine (313:325-(295:300+338:343)) 2:MS ES-
8.7e+005
100 379.02
o«

ci 113.96154.01 £06-98 L381.02
Ot

T
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—TT

gz 59931

L B m/z
400.00

—TT
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Time
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Range: 1.458e+2
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269 145258368 6180737.00 99.77
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2.98

187743
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2288.15 0.04

1900.33 0.03

248.08
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8.00
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399.14
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- ; 136.07
3 LA LA
150.00

T
200.00
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——_____"
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——— T
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Idzajic84-FID1556-030T1-2-UPLC2

1:Scan ES+
_ 3.06 TIC
2.05e8
Time Height Area Area%
3.06 200770832 10507139.00 99.19
351 3391244 85890.11 0.81
LIS
1 T T T T T T T T T T T v Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 i
Peak ID Compound Time Mass Found
3 3.0
SAMPLE: 1:9 Combine (360:372-(342:347+385:390)) 1:MS ES+
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3

" 400.00
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/dzajic8-FID1556-047F1-2 Sb (10,10.00 ) 3: Diode Array
273 Range: 1.715e+2
1.7e+24 Time i Area Area%

E 268

1.6e+29

E 3.19 237950
325 829747

1.5e+2 33.8 At‘::‘tdtl K !
409 162604 2175.78 0.02
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325 376409

T
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Peak ID Compound Time Mass Found
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SAMPLE: 2:16 Combine (322:334-(304:309+347:352)) 1:MS ES+

2.3e+007
415.12

10
- H 152.05 193.94205-08 949 o7 262-16 ||,41'9.‘}“3/z

-7 r—“ 7T T 7T T T T T T T T T T T T T T T T T T T T

Peak ID Compound Time Mass Found
3 275
SAMPLE: 2:16 Combine (324:336-(306:311+349:354)) 2:MS ES-
9.5e+005
100 413.22

- ; 113.36  246.26 L416-32 | il 927, 29510-A8 1291.80

— i —r—r— —r—t—r—f—r—r—r— —r—r— ——— 71— m/

T U
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idzajic4-FID1556-032A2-2 Sb (10,10.00 ) Arra

3: Diode y

3.01 Range: 8.249e+1
ime Height Area Area%
254 5171395 68968.59 263
8.0e+1 7394.22 0.28

7.75e+1

2

301 82016264 250084425 95.
7.5e+1 3 280350 o.
3 o
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7.25e+1
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7.5
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292
% L./\ P l
0.0 T T T yv T v T T T
6.
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T T T 1 Time
8.00

Peak ID Compound Time Mass Found
5 3.05
SAMPLE: 1:6 Combine (357:369-(339:344+382:387)) 1:MS ES+
3.6e+006
100 461.00

- a 194.06303_07 311.11 419.02 || 462.99
200.00 250.00 300.00 350.00 400.00 450.00
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