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Experimental Section

Melting points were determined on a capillary point apparatus equipped with a digital
thermometer and are uncorrected. The 'H and *C NMR spectra for starting materials were
recorded on a Varian Gemini instrument, operating at 300 MHz for 'H and 75 MHz for °C with
TMS as an internal reference.

General Procedure for the Synthesis Aminoacylamidrazones 7a-n, 71':

Method A: A solution of N-protected amino acylbenzotriazole 5a-n, 5f' (1.0 mmol), 2-
pyridylamidrazone 6 (1.0 mmol) and diisopropylethylamine (1.0 mmol) in acetonitrile (10 mL)
was stirred at room temperature for 5 h. The precipitate was collected on a Buchner funnel and
was washed with diethylether (20 mL), water (30 mL) and methanol (5 mL). The solid was dried
in vacuo to afford the desired aminoacylamidrazones 7 as a white solid.

Method B: A solution of 5a-n, 5f' (1.0 mmol) and 6 (1.0 mmol) was heated to reflux in
acetonitrile (5 mL) for 1 h. The mixture was worked up as in A.

(S)-Benzyl (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-3-methyl-1-oxobutan-2-
yDcarbamate (7a). White microcrystals (73%); mp 203.0-205.0 °C. Two rotamers (2:1): 'H
NMR (DMSO-dg, 300 MHz) 6 Two rotamers: 10.08 (s, 0.3H), 9.95 (s, 0.7H), 8.60-8.56 (m, 1H),
8.08 (t, J = 8.4 Hz, 1H), 7.93-7.80 (m, 1H), 7.49-7.43 (m, 2H), 7.41-7.23 (m, 5H), 6.74 (s, 1H),
6.68 (s, 1H), 5.05-4.99 (m, 2H), 3.94-.85 (m, 1H), 2.30-2.15 (m, 0.3H), 2.05-1.90 (m, J = 6.9 Hz,
0.7H), 1.00-0.87 (m, 6H). °C NMR (DMSO-ds, 75 MHz) 6 172.4, 167.1, 156.2, 150.5, 148.1,
146.3, 142.5, 137.1, 137.0, 136.8, 128.3, 127.8, 127.7, 124.6, 124.5, 120.6, 119.2, 65.4, 65.3,
59.6, 56.0, 30.3, 29.5, 19.6, 19.3, 19.1, 18.7. Anal. Calcd. for C19H23Ns05 (369.43): C, 61.77; H,

6.28; N, 18.96. Found: C, 61.88; H, 6.51; N, 18.60.
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(S)-Benzyl(1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-1-oxo-3-phenylpropan-2-yl)-
carbamate (7b). White microcrystals (72%); mp 168.0-170.0 °C. Two rotamers (1:1): '"H NMR
(DMSO-ds, 300 MHz) 6 Two rotamers: 10.10 (s, 0.5H), 10.02 (s, 0.5H), 8.59 (d, J= 4.8 Hz, 1H),
8.10 (dd, /= 8.1, 3.6 Hz, 1H), 7.94-7.85 (m, 1H), 7.70 (d, J = 8.4 Hz, 0.5H), 7.53 (d, J=9.0 Hz,
0.5H), 7.50-7.45 (m, 1H), 7.38-7.12 (m, 9H), 6.73-6.65 (m, 2H), 5.38-5.15 (m, 0.5H), 5.00-4.90
(m, 2H), 4.38 (sextet, J = 4.5 Hz, 0.5H), 3.14-2.95 (m, 1H), 2.91-2.70 (m, 1H). *C NMR
(DMSO-ds, 75 MHz) 0 172.4, 166.4, 156.0, 150.8, 148.2, 148.1, 146.4, 143.0, 138.6, 137.2,
136.9, 129.1, 129.3, 128.3, 128.3, 128.1, 127.6, 127.5, 127.4, 126.3, 125.0, 120.6, 65.2, 65.1,
55.0, 52.5, 38.0, 37.0. Anal. Calcd. for C23H23Ns503 (417.47): C, 66.17; H, 5.55; N, 16.78. Found:
C, 66.08; H, 5.55; N, 16.87.

Benzyl (2-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-2-oxoethyl)carbamate  (7c).
White microcrystals (83%); mp 153.0-155.0 °C. Two rotamers (2:1): "H NMR (DMSO-ds, 300
MHz) 6 10.11 (s, 0.7H), 9.89 (br s, 0.3H), 8.57 (t, J= 5.1 Hz, 1H), 8.08 (d, /= 8.1 Hz, 1H), 7.86
(q, J = 7.8 Hz, 1H), 7.54 -7.25 (m, 7H), 6.70-6.60 (m, 2H), 5.07-5.03 (m, 2H), 4.16 (d, J = 6.0
Hz, 1.3H), 3.74 (d, J = 6.0 Hz, 0.7H). *C NMR (DMSO-ds, 75 MHz) ¢ 170.0, 164.4, 156.6,
150.3, 148.0, 142.8, 137.2, 136.8, 128.3, 127.7, 124.5, 120.5, 120.2, 65.3, 42.2, 41.9. Anal.
Calcd. for Ci6H17N503 (327.35): C, 58.71; H, 5.23; N, 21.39. Found: C, 58.63; H, 5.27; N, 21.42.

Benzyl ((25,35)-1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-3-methyl-1-oxo pentan-
2-yl)carbamate (7d). White microcrystals (71%); mp 223.0-224.0 °C. Two rotamers (2:1): 'H
NMR (DMSO-dg, 300 MHz) 6 10.07 (br s, 0.4H), 9.96 (br s, 0.6H), 8.59 (d, J = 3.3 Hz, 1H),
8.08 (t, J=8.1 Hz, 1H), 7.89 (q, J = 7.5 Hz, 1H), 7.50 (d, J = 9.3 Hz, 1H), 7.47-7.44 (m, 1H),
7.39-7.20 (m, 5H), 6.75 (br s, 1H), 6.67 (br s, 1H), 5.05-5.00 (m, 2H), 3.96 (t, J = 9.0 Hz, 1H),

1.98-1.88 (m, 0.33H), 1.82-1.70 (m, 0.67H), 1.60-1.40 (m, 1H), 1.28-1.10 (m, 1H), 0.95-0.78 (m,
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6H). °C NMR (DMSO-ds, 75 MHz) d 172.3, 167.2, 156.1, 150.5, 148.0, 146.3, 142.4, 137.1,
136.8, 128.3, 127.6, 124.6, 124.4, 120.6, 119.9, 65.4, 58.3, 55.0, 36.1, 24.6, 23.9, 15.8, 154,
11.3, 10.7. Anal. Calcd. for Cy0H,sNsO3 (383.45): C, 62.65; H, 6.57; N, 18.26. Found: C, 62.96;
H, 6.71; N, 18.32.

(S)-Benzyl (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-3-(1 H-indol-3-yl)-1-
oxopropan-2-yl)carbamate (7e). White microcrystals (69%); mp 171.0-173.0 °C. Two
rotamers (1:1): "H NMR (DMSO-ds, 300 MHz) ¢ 10.82 (d, J = 3.9 Hz, 1H), 10.07 (br s, 1H),
8.60 (t, J=4.5 Hz, 1H), 8.09 (t, J=9.9 Hz, 1H), 7.92-7.78 (m, 1H), 7.2-7.40 (m, 3H), 7.40-7.26
(m, 5H), 7.20 (d, J = 2.1 Hz, 1H), 7.09-6.97 (m, 2H), 6.85 (t, J = 7.5 Hz, 1H), 6.74 (br s, 2H),
5.30 (td, J=9.6, 4.2 Hz, 0.5H), 5.03-4.86 (m, 2H), 4.49-4.40 (m, 0.5H), 3.24-3.09 (m, 1H), 3.05-
2.91 (m, 1H). °C NMR (DMSO-ds, 75 MHz) 6 173.0, 167.6, 155.9, 150.5, 148.2, 148.1, 146.7,
143.3, 137.2, 136.8, 136.1, 128.3, 128.3, 127.6, 127.5, 127.3, 123.9, 120.9, 120.8, 120.6, 118.4,
118.2, 118.1, 111.3, 110.5, 110.1, 65.3, 65.1, 52.0, 46.2, 26.3. Anal. Calcd. for CysH2sNsO3
(456.51): C, 65.78; H, 5.30; N, 18.41. Found: C, 65.57; H, 5.24; N, 18.44.

(S)-Benzyl (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-1-oxopropan-2-yl)carbamate
(7f). White microcrystals (80%); mp 141.0—143.0 °C. Two rotamers (1:1): '"H NMR (DMSO-dg,
300 MHz) ¢ 10.02 (br s, 0.5H), 9.96 (br s, 0.5H), 8.60-8.56 (m, 1H), 8.08 (t, J = 7.5 Hz, 1H),
7.87 (t, J="17.5 Hz, 1H), 7.58-7.42 (m, 2H), 7.40-7.20 (m, 5H), 6.80-6.65 (m, 2H), 5.03 (s, 2H),
5.10-4.90 (m, 0.5H), 4.18 (quin, J = 7.2 Hz, 0.5H), 1.32 (d, /= 7.2 Hz, 1.5H), 1.27 (d, J=7.2
Hz, 1.5H). *C NMR (DMSO-ds, 75 MHz) & 168.2, 155.7, 150.4, 148.0, 142.6, 136.9, 128.3,
127.7, 124.6, 124.4, 120.5, 120.0, 65.4, 65.2,49.2, 47.1, 18.5, 17.0. Anal. Calcd. for C17H9N503

(341.37): C, 59.81; H, 5.61; N, 20.52. Found: C, 59.67; H, 5.66; N, 20.55.
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Benzyl (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-1-oxopropan-2-yl)carbamate
(7f"). White microcrystals (79%); mp 178.0-179.0 °C. Two rotamers (1:1): "H NMR (DMSO-d,
300 MHz) 6 10.02 (s, 0.5H), 9.97 (s, 0.5H), 8.57 (s, 1H), 8.08 (t, /= 8.1 Hz, 1H), 7.86 (t, /= 7.8
Hz, 1H), 7.54 (d, J = 6.9 Hz, 0.5H), 7.50-7.21 (m, 6.5H), 6.70 (d, J = 12.6 Hz, 2H), 5.03 (s, 2H),
4.99 (quint, J = 6.9 Hz, 0.5H), 4.18 (quint, /= 6.9 Hz, 0.5H), 1.33 (d, /= 7.2 Hz, 1.5H), 1.28 (d,
J =72 Hz, 1.5). >C NMR (DMSO-ds, 75 MHz) ¢ 173.4, 168.3, 155.7, 155.7, 150.5, 150.4,
148.1, 146.4, 142.6, 137.2, 137.1, 136.9, 136.8, 128.3, 127.7, 124.6, 124.5, 120.5, 120.0, 65.4,
65.2,49.2,47.1, 18.4, 17.0. Anal. Calcd. for C;7;H9NsO3 (341.37): C, 59.81; H, 5.61; N, 20.52.
Found: C, 60.16; H, 5.70; N, 20.55.

(S)-(9H-Fluoren-9-yl)methyl  (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-1-oxo-3-
(trityloxy)propan-2-yl)carbamate (7g). White microcrystals (79%); mp 224.0-226.0 °C. Two
rotamers (3:2): "H NMR (DMSO-ds, 300 MHz) § 10.08 (s, 0.4H), 9.95 (s, 0.6H), 8.58-8.55 (m,
1H), 8.08 (t, /= 9.9 Hz, 1H), 7.90-7.84 (m, 3H), 7.76 (t, J = 6.0 Hz, 2H), 7.62 (d, J = 8.7 Hz,
0.6H) 7.48-7.38 (m, 3H), 7.34-7.29 (m, 2.4H), 6.73-6.67 (m, 2H), 5.03 (dd, J = 8.4, 5.7 Hz,
0.4H), 4.29-4.22 (m, 3H), 3.91 (t, J= 8.7 Hz, 0.6H), 2.23 (sextet, J = 6.9 Hz, 0.4H), 2.00 (sextet,
J = 6.9 Hz, 0.6H), 1.00-0.85 (m, 6H). “C NMR (DMSO-ds, 75 MHz) 6 172.4, 167.0, 156.4,
150.5, 148.0, 146.2, 143.9, 143.7, 140.6, 136.8, 128.9, 127.6, 127.2, 127.0, 125.4, 124.6, 121.3,
120.5, 120.0, 65.7, 59.6, 46.7, 30.2, 19.3, 18.8. Anal. Calcd. for CysH27NsO3 (457.54): C, 68.25;
H, 5.95; N, 15.31. Found: C, 68.53; H, 6.06; N, 15.23.

(9H-Fluoren-9-yl)methyl (2-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-2-oxoethyl)-
carbamate (7h). White microcrystals (75%); mp 195.0-197.0 °C. Two rotamers (1:1): '"H NMR
(DMSO-ds, 300 MHz) ¢ 10.12 (s, 0.7H), 9.89 (s, 0.3H), 8.57 (s, 1H), 8.09 (d, J = 7.8 Hz, 1H),

7.91-7.77 (m, 3H), 7.75 (d, J = 5.4 Hz, 2H), 7.70-7.57 (m, 0.5H), 7.44-7.23 (m, 5.5H), 6.70-6.62
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(m, 2H), 4.30-4.16 (m, 5H), 3.76-3.74 (m, 0.7H), 3.65-3.55 (m, 0.3H). °C NMR (DMSO-ds, 75
MHz) 6 170.7, 165.2, 157.3, 151.0, 148.7, 144.6, 143.4, 141.4, 137.5, 128.3, 127.8, 126.0, 125.1,
120.8, 66.3, 47.4, 42.5. Anal. Calcd. for C»3H,1NsO3 (415.46): C, 66.49; H, 5.09; N, 16.86.
Found: C, 66.54; H, 5.16; N, 16.62.

(S)-(9H-Fluoren-9-yl)methyl (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-4-methyl-
1-oxopentan-2-yl)carbamate (7i). White microcrystals (71%); mp 179.0-181.0°C. Two
rotamers (1:1): '"H NMR (DMSO-ds, 300 MHz): § 10.01 (s, 1H), 8.58 (s, 1H), 8.11 (t, J= 7.5
Hz, 1H), 8.00-7.60 (m, 6H), 7.58-7.20 (m, 5H), 6.79 (br s, 1H), 6.72 (br s, 1H), 5.22-5.07 (m,
0.5H), 4.27 (s, 3H), 3.70-3.40 (m, 0.5H), 1.88-1.40 (m, 3H), 1.08-0.75 (m, 6H). >C NMR
(DMSO-ds, 75 MHz) 0 173.6, 168.1, 156.1, 150.6, 148.1, 146.4, 143.9, 143.8, 142.7, 140.7,
136.8, 129.0, 127.6, 127.0, 125.4, 124.5, 120.7, 120.6, 120.9, 120.1, 119.8, 66.4, 65.6, 52.0, 49.0,
46.7,41.0,24.5,24.3,23.4, 23.0, 21.7, 21.3. Anal. Calcd. for C,3H,1N50; (471.56): C, 68.77; H,
6.20; N, 14.85. Found: C, 68.53; H, 6.32; N, 14.69.

(S)-(9H-fluoren-9-yl)methyl (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-3-(tert-
butoxy)-1-oxopropan-2-yl)carbamate (7j). White microcrystals (77%); mp 186.0-188.0 °C.
Two rotamers (1:1): '"H NMR (DMSO-de, 300 MHz): 6 10.11 (br s, 0.4H), 9.95 (br s, 0.6H), 8.58
(t, J=4.8 Hz, 1H), 8.10 (d, J = 7.8 Hz, 1H), 7.95-7.80 (m, 3H), 7.75 (d, J = 7.5 Hz, 2H), 7.57-
7.30 (m, 6H), 6.74 (br s, 1H), 6.68 (br s, 1H), 4.38-4.16 (m, 3H), 3.72-3.42 (m, 3H), 1.09 (d, J =
9.6 Hz, 9H). °C NMR (DMSO-ds, 75 MHz): § 148.7, 143.3, 140.1, 138.1, 137.5, 129.6, 128.0,
122.1, 120.7, 110.4, 28.0. Anal. Calcd. for CysH31N504 (501.59): C, 67.05; H, 6.23; N, 13.96.
Found: C, 67.46; H, 6.35; N, 13.98.

(S)-(9H-Fluoren-9-yl)methyl  (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-1-oxo-3-
phenylpropan-2-yl)carbamate (7k). White microcrystals (76%); mp 207.0-209.0 °C. Two
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rotamers (1:1): "H NMR (DMSO-ds, 300 MHz) 6 10.11 (s, 0.5H), 10.0 (s, 0.5H), 8.59 (d, J=3.9
Hz, 1H), 8.10 (d, J = 7.5 Hz, 1H), 7.92-7.82 (m, 3H), 7.70-7.65 (m, 2H), 7.53-7.17 (m, 11H),
6.80-6.65 (m, 2H), 5.30-5.17 (m, 0.5H), 4.39 (sextet, J = 4.5 Hz, 0.5H), 4.25-4.10 (m, 3H), 3.14-
2.80 (m, 2H). *C NMR (DMSO-dg, 75 MHz) 6 172.3, 167.2, 155.8, 150.5, 148.1, 148.1, 146.7,
143.8, 143.7, 143.0, 140.6, 138.6, 138.0, 136.8, 129.3, 129.1, 128.1, 128.1, 127.6, 127.0, 126.3,
125.3, 124.7, 124.5, 120.6, 120.1, 65.7, 65.6, 55.3, 53.2, 46.5, 37.8, 36.5. Anal. Calcd. for
C30H27N505 (505.58): C, 71.27; H, 5.38; N, 13.85. Found: C, 71.09; H, 5.34; N, 13.77.
(8,2)-(9H-Fluoren-9-yl)methyl  (1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-3-(1H-
indol-3-yl)-1-oxopropan-2-yl)carbamate (71). White microcrystals (67%); mp 158.0-160.0 °C.
Two rotamers (1:1): '"H NMR (DMSO-de, 300 MHz) 6 10.85 (br s, 1H), 10.09 (s, 1H), 8.60 (t, J
= 4.2 Hz, 1H), 8.13-8.05 (m , 1H), 7.89-7.87 (m, 2H), 7.86 (d, J = 8.4 Hz, 1H), 7.76-7.59 (m,
3H), 7.50-7.23 (m, 7H), 7.10-6.98 (m, 2H), 6.84 (t, J = 7.5 Hz, 1H), 6.80-6.70 (m, 2H), 5.50-
5.25 (m, 0.5H), 4.50-4.40 (m, 0.5H), 4.35-3.93 (m, 3H), 3.30-2.94 (m, 2H). °C NMR (DMSO-
ds, 75 MHz) 6 173.1, 167.7, 155.9, 150.5, 150.5, 148.1, 148.1, 146.7, 143.8, 143.8, 143.3, 140.7,
136.8, 136.7, 136.1, 127.6, 127.3, 127.1, 125.4, 124.6, 124.6, 123.9, 120.9, 120.8, 120.6, 120.3,
120.1, 118.6, 118.4, 118.2, 118.1, 111.3, 110.6, 110.2, 65.7, 65.6, 64.9, 54.5, 52.1, 46.6, 28.0,
26.9, 15.2. Anal. Calcd. for C3;H23N6O3 (544.62): C, 70.57; H, 5.18; N, 15.43. Found: C, 70.20;
H, 5.29; N, 15.71.
t-Butyl(2-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-2-oxoethyl)carbamate (7m).
White microcrystals (91%); mp 159.0-161.0 °C. Two rotamers (2:1): '"H NMR (DMSO-ds, 300
MHz) 6 10.05 (s, 0.7H), 9.83 (br s, 0.3H), 8.57 (t, /=4.5 Hz, 1H), 8.08 (d, /= 8.1 Hz, 1H), 7.90-
7.82 (m, 1H), 7.48-7.42 (m, 1H), 6.98 (t, /= 5.4 Hz, 0.3H), 6.75 (t, J= 5.4 Hz, 0.7H), 6.67 -6.63
(m, 2H), 4.09 (d, J = 6.0 Hz, 1.3H), 3.64 (d, J = 6.0 Hz, 0.7H), 1.40 (s, 9H). °C NMR (DMSO-
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ds, 75 MHz) 6 170.2, 165.0, 155.8, 150.4, 150.3, 147.9, 146.4, 142.6, 136.8, 124.6, 124.4, 120.4,
120.1, 77.7, 42.3, 41.4, 28.1. Anal. Calcd. for C;3H9NsO3 (293.33): C, 53.23; H, 6.53; N, 23.88.
Found: C, 53.42; H, 6.51; N, 23.97.

(S)--Butyl(1-(2-(amino(pyridin-2-yl)methylene)hydrazinyl)-1-oxopropan-2-yl)carbamate
(7n). White microcrystals (71%); mp 208.0-210.0 °C. Two rotamers (1:1): '"H NMR (DMSO-ds,
300 MHz) 6 9.95 (s, 0.54H), 9.81 (s, 0.46H), 8.57 (t, J/ = 4.5 Hz, 1H), 8.10 (t, /= 8.7 Hz, 1H),
7.89-7.82 (m, 1H), 7.48-7.42 (m, 1H), 6.85 (t, J = 4.8 Hz, 0.44H), 6.77 (t, J = 4.8 Hz, 0.56H),
6.66 (s, 0.86H), 6.62 (s,1.14H), 3.23 (sextet, J = 6.6 Hz, 2H), 2.77 (t, J = 6.9 Hz, 1H), 2.36 (t, J =
6.9 Hz, 1H), 1.46-1.31 (m, 9H). >C NMR (DMSO-ds, 75 MHz) ¢ 172.9, 166.7, 156.1, 151.3,
151.2, 148.7, 148.6, 146.6, 142.9, 137.5, 137.4, 125.2, 125.0, 121.1, 120.9, 78.3, 37.5, 36.4, 33.5,
28.9. Anal. Calcd. for Ci4H,;NsO3 (307.36): C, 54.71; H, 6.89; N, 22.79. Found: C, 54.67; H,
6.95; N, 22.66.

General Procedure for the Synthesis of Aminoacyl-1H-1,2,4-triazoles 8a-p, and 8f:

Method A: A solution of acylamidrazone 7 (2.0 mmol) in glacial acetic acid (1.00 mL) was
heated to reflux for 1 h. The solution was poured over cold brine (20 mL) and the precipitate was
filtered and washed with water. The resulting white solid was suspended in methanol (5 mL) and
was filtered and dried in vacuo to afford the desired product as white microcrystals. In cases
where a precipitate was not formed upon pouring the reaction mixture over cold brine, the
mixture was extracted using DCM (20 mL x 3), and the organic layer was evaporated to afford 8.

For the synthesis of 8m,n, HOAc (0.2 mL) was added to a solution of 7m,n (1.0 mmol) in
ethanol (10 mL) which was heated to reflux for 2 h. The solvent was evaporated under reduced

pressure and the resulting solid was suspended in saturated Na,COs/Ether (1:1, 20 mL). The
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suspension was vigorously stirred for 10 min, and the solid was filter and dried to afford the
desired product.

For the synthesis of 8o,p, (1.0 mmol) in HOAc (1 mL) was subjected to microwave irradiation
of 100 W for 30 min at 180 °C. The solution was evaporated under reduced pressure, and the
resulting solid was stirred in diethyl ether for 20 min at rt. The precipitate was filtered and dried
in vacuo to afford 8o,p as a white solid.

Method B: A solution of 7 (2.0 mmol) in glacial acetic acid (1.00 mL) was irradiated (50 W, +
cooling) at 130 °C for 5 min. The mixture was worked up as in A.

(S)-Benzyl (2-methyl-1-(5-(pyridin-2-yl)-1H-1,2,4-triazol-3-yl)propyl)carbamate (8a).
White microcrystals (87%); mp 127.0-129.0 °C. 'H NMR (DMSO-ds, 300 MHz) 6 14.51 (br s,
1H), 8.70 (s, 1H), 8.04 (d, J = 7.5 Hz, 1H), 8.00-7.87 (m, 1H), 7.65-7.45 (m, 2H), 7.40-7.20 (m,
5H), 5.04 (s, 1H), 5.04 (s, 1H), 4.55 (t, /= 8.1 Hz, 1H), 2.25-2.15 (m, 1H), 0.94 (d, J = 6.6 Hz,
3H), 0.82 (d, J = 6.6 Hz, 3H). °C NMR (DMSO-ds, 75 MHz) 6 164.2, 156.1, 149.5, 146.0,
137.5, 137.0, 128.3, 127.7, 124.9, 127.6, 121.2, 65.3, 55.0, 31.6, 19.4, 18.6. Anal. Calcd. for
C19H21N50, (351.41): C, 64.94; H, 6.02; N, 19.93. Found: C, 65.16; H, 6.13; N, 19.66.

(S)-Benzyl (2-phenyl-1-(5-(pyridin-2-yl)-1H-1,2,4-triazol-3-yl)ethyl)carbamate (8b). White
microcrystals (82%); mp 134.0-136.0 °C. 'H NMR (DMSO-ds, 300 MHz) ¢ 14.56 (br s, 1H),
8.70 (br s, 1H), 8.06 (t, /= 7.5 Hz, 1H), 8.10-7.94 (m, 2H), 7.88 (d, J=8.4 Hz, 1H), 7.53 (t, J =
5.7 Hz, 1H), 7.38-7.14 (m, 9H), 5.10-4.90 (m, 3H), 3.29-3.03 (m, 2H). >C NMR (DMSO-ds, 75
MHz) 6 164.7, 155.7, 154.0, 149.5, 146.3, 138.4, 137.8, 137.2, 129.2, 128.2, 128.1, 127.6, 127 .4,
126.2, 125.0, 121.2, 65.1, 51.2. Anal. Calcd. for Cy3H2Ns50, (399.46): C, 69.16; H, 5.30; N,

17.53. Found: C, 69.49; H, 5.26; N, 17.44.
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Benzyl (5-(pyridin-2-yl)-1H-1,2,4-triazol-3-yl)methylcarbamate (8c): White microcrystals
(90%); mp 191.0-193.0 °C. '"H NMR (DMSO-ds, 300 MHz) J 14.57 (br s, 1H), 8.69 (d, J = 4.2
Hz, 1H), 8.08 (m, 2H), 7.83 (t, J= 6.0 Hz, 1H), 7.51 (t, /= 5.7 Hz, 1H), 7.42-7.25 (m, 5H), 5.07
(s, 2H), 4.33 (d, J = 5.7 Hz, 2H). >C NMR (DMSO-ds, 75 MHz) 6 161.9, 156.3, 154.1, 149.5,
146.2, 137.8, 137.2, 128.3, 127.7, 125.0, 121.2, 65.4, 38.4. Anal. Calcd. for CicH;5NsO,
(309.33): C, 62.13; H, 4.89; N, 22.64. Found: C, 62.12; H, 4.84; N, 22.81.

Benzyl ((15,25)-2-methyl-1-(5-(pyridin-2-yl)-1H-1,2,4-triazol-3-yl)butyl)carbamate (8d).
White microcrystals (81%); mp 109.0-111.0 °C. '"H NMR (CDCl3, 300 MHz) § 11.90-10.95 (br,
1H), 8.69 (d, J = 4.5 Hz, 1H), 8.21 (d, J = 7.8 Hz, 1H), 7.79 (t, J = 7.5 Hz, 1H), 7.35-7.26 (m,
5H), 6.54 (d, J=9.3 Hz, 1H), 5.19-5.00 (m, 3H), 2.10-1.95 (m, 1H), 1.65-152 (m, 1H), 1.22-1.10
(m, 1H), 0.94-0.85 (m, 6H). °C NMR (CDCls, 75 MHz) § 174.2, 162.6, 156.4, 155.9, 149.2,
146.7, 137.8, 136.4, 128.4, 128.0, 124.8, 122.2, 66.9, 53.9, 39.4, 25.0, 15.4, 11.4. Anal. Calcd.
for Cy0H23Ns0, (365.43): C, 65.73; H, 6.34; N, 19.16. Found: C, 65.74; H, 6.38; N, 19.14.

(S)-Benzyl (2-(1H-indol-3-yl)-1-(5-(pyridin-2-yl)-1H-1,2,4-triazol-3-yl)ethyl)carbamate
(8¢). White microcrystals (72%); mp 88.0-90.0 °C. "H NMR (DMSO-ds, 300 MHz) 6 13.42 (br
s, IH), 8.45 (s, 2H), 8.03 (d, J = 7.8 Hz,1H), 7.61 (t, J= 7.5 Hz, 1H), 7.38 (d, J= 7.5 Hz, 1H),
7.28-6.78 (m, 9H), 6.58 (s, 1H), 6.36 (d, /= 7.2 Hz , 1H), 5.50-5.30 (m, 1H), 5.03 (d, J = 12.0
Hz, 1H), 4.94 (d, J = 12.0 Hz, 1H), 3.50-3.20 (m, 2H). C NMR (CDCl;, 75 MHz) § 162.5,
156.4, 156.3, 149.4, 147.1, 137.5, 136.5, 136.0, 128.5, 128.1, 127.8, 124.7, 123.5, 122.1, 121.7,
119.3, 118.6, 111.2, 110.2, 66.9, 50.3, 30.8. Anal. Caled. for CysH2:N¢O,./5H,0 (438.49): C,
67.55; H, 5.14; N, 18.91. Found: C, 67.81; H, 5.08; N, 18.38.

(S)-Benzyl 1-(3-(pyridin-2-yl)-1H-1,2,4-triazol-5-yl)ethylcarbamate (80). White
microcrystals (86%); mp 156.0-158.0 °C. 'H NMR (DMSO-ds, 300 MHz) 6 14.53 (br s, 1H),
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8.68 (d, J=4.2 Hz, 1H), 8.04 (d, J=7.8 Hz, 1H), 7.96 (t, J= 7.5 Hz, 1H), 7.82 (br s, 1H), 7.49
(t, J=5.7 Hz, 1H), 7.42-7.22 (m, 5H), 5.04 (s, 2H), 4.85 (quin, J= 7.2 Hz, 1H), 1.47 (d, J=7.2
Hz, 3H). °C NMR (DMSO-ds, 75 MHz) 6 155.6, 149.5, 137.6, 137.1, 128.3, 127.7, 124.6,
121.2, 65.3, 44.8, 20.1. Anal. Calcd. for C;7H7NsO, (323.36): C, 63.15; H, 5.30; N, 21.66.
Found: C, 63.10; H, 5.32; N, 21.82.

Benzyl (1-(5-(pyridin-2-yl)-1H-1,2 ,4-triazol-3-yl)ethyl)carbamate (81"). White
microcrystals (85%); mp 160.0—-162.0 °C. "H NMR (DMSO-ds, 300 MHz) ¢ 8.65 (d, J = 4.5 Hz,
1H), 8.10-8.00 (m, 2H), 7.91 (t, J = 6.9 Hz, 1H), 7.50-7.20 (m, 7H), 5.15-4.98 (m, 2H), 4.87
(quint, J= 7.5 Hz, 1H), 1.46 (d, J = 6.9 Hz, 3H). ?C NMR (DMSO-ds, 75 MHz) ¢ 156.9, 149.5,
147.2, 143.9, 142.6, 139.4, 137.4, 137.4, 135.4, 133.2, 129.5, 128.9, 127.7, 127.3, 124.5, 124.3,
123.9, 122.2,121.4, 121.2, 121.2, 120.7, 120.0, 109.8, 47.2, 46.0, 24.3, 22.7, 22.2, 21.8. Anal.
Calcd. for C17H;7N50; (323.36): C, 63.15; H, 5.30; N, 21.66. Found: C, 63.50; H, 5.28; N, 21.84.

(S)-(9H-Fluoren-9-yl)methyl (2-methyl-1-(5-(pyridin-2-yl)-1H-1,2 ,4-triazol-3-
yl)propyl)carbamate (8g). White microcrystals (90%); mp 169.0-171.0 °C. "H NMR (DMSO-
ds, 300 MHz) 6 14.23 (br s, 1H), 8.69 (d, J=4.2 Hz, 1H), 8.05 (d, /= 7.8 Hz, 1H), 7.96 (t, J =
7.8 Hz, 1H), 7.87 (d, J= 7.7 Hz, 3H), 7.75 (t, J = 8.7 Hz, 2H), 7.49 (t, J= 5.7 Hz, 1H), 7.45-7.35
(m, 2H), 7.33-7.25 (m, 2H), 4.54 (t, J = 8.1 Hz, 1H), 4.33-4.15 (m, 3H), 2.23 (sextet, J = 7.2 Hz,
1H), 0.97 (d, J = 6.6 Hz, 3H), 0.82 (d, J = 6.6 Hz, 3H).">C NMR (DMSO-ds, 75 MHz) J 156.9,
146.5, 147.2, 143.9, 124.6, 139.4, 137.4, 137.4, 125.4, 133.2, 129.5, 128.9, 127.7, 124.5, 124.3,
123.9, 122.2, 121.4, 121.2, 121.2, 120.7, 120.0, 109.8, 47.2, 46.0, 24.3, 22.7, 22.2, 21.8. Anal.
Calcd. for C6H2sNs0; (439.52): C, 71.05; H, 5.73; N, 15.93. Found: C, 70.73; H, 5.70; N, 15.64.

(9H-Fluoren-9-yl)methyl (3-(pyridin-2-yl)-1H-1,2,4-triazol-5-yl)methylcarbamate (8h).
White microcrystals (89%); mp 203.0-205.0 °C. 'H NMR (DMSO-ds, 300 MHz) 6 14.56 (br s,
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1H), 8.69 (d, /= 4.2 Hz, 1H), 8.05 (d, J = 7.8 Hz, 1H), 8.00-7.91 (m, 2H), 7.88 (d, J = 7.5 Hz,
2H), 7.74 (d, J = 7.2 Hz, 2H), 7.50 (t, J = 5.7 Hz, 1H), 7.40 (t, /= 7.2 Hz, 2H), 731 (t, J=7.2
Hz, 2H), 4.44-4.19 (m, 5H). >C NMR (DMSO-dq, 75 MHz) 6 161.9, 156.3, 154.1, 149.5, 146.2,
143.9, 140.7, 137.8, 127.6, 127.1, 125.3, 125.0, 121.2, 120.1, 65.7, 46.7, 38.4. Anal. Calcd. for
C23H19N50, (397.44): C, 69.51; H, 4.82; N, 17.62. Found: C, 69.20; H, 4.65; N, 17.62.

(S)-(9H-Fluoren-9-yl)methyl (3-methyl-1-(5-(pyridin-2-yl)-1H-1,2,4-triazol-3-
yDbutyl)carbamate (8i). White microcrystals (80%); mp 109.0-111.0 °C. '"H NMR (DMSO-d,
300 MHz) 6 9.97 (br s, 1H), 8.58 (br s, 1H), 8.07 (t, /= 7.8 Hz, 1H), 7.88-7.25 (m, 9H), 6.76 (s,
1H), 6.69 (s, 1H), 5.18-5.00 (m, 1H), 4.38-4.10 (m, 3H), 1.82-1.40 (m, 3H), 1.00-0.80 (m, 6H).
PC NMR (DMSO-ds, 75 MHz) J 155.8, 149.5, 143.9, 140.7, 127.6, 127.0, 125.3, 121.2, 120.1,
65.5, 46.7,24.2,22.8, 21.7. Anal. Calcd. for C,;H27N50; (439.52): C, 71.50; H, 6.00; N, 15.44.
Found: C, 71.13; H, 6.23; N, 15.32.

(R)-(9H-Fluoren-9-yl)methyl (2-(tert-butoxy)-1-(5-(pyridin-2-yl)-1H-1,2,4-triazol-3-
yDethyl)carbamate (8j). White microcrystals (84%); mp 108.0-111.0 °C. '"H NMR (DMSO-ds,
300 MHz) ¢ 8.72 (s, 1H), 8.19 (d, /= 7.5 Hz, 1H), 7.81 (t, /= 7.5 Hz, 1H), 7.73 (d, /= 7.5 Hz,
2H), 7.60 (t, J=7.5 Hz, 2H, 7.41-7.22 (m, 6H), 6.27 (d, J = 6.6 Hz, 1H), 5.30-5.20 (m, 1H), 4.49
(d, J=6.6 Hz, 2H), 4.23 (t, J = 6.6 Hz, 1H), 3.98-3.88 (m, 1H), 3.83-3.77 (m, 1H), 1.13 (s, 9H).
BC NMR (DMSO-ds, 75 MHz) J 156.4, 147.3, 144.0, 141.4, 137.4, 127.8, 127.2, 125.3, 124.8,
121.8, 120.1, 73.9, 67.3, 63.4, 50.3, 47.4, 27.6. Anal. Calcd. for C,sH29NsO3 (483.58): C, 69.55;
H, 6.04; N, 14.48. Found: C, 69.38; H, 6.26; N, 14.02.

(S)-(9H-Fluoren-9-yl)methyl (2-phenyl-1-(5-(pyridin-2-yl)-1H-1,2 4-triazol-3-
yDethyl)carbamate (8k). White microcrystals (90%); mp 178.0—180.0 °C. '"H NMR (DMSO-d,
300 MHz) 6 14.55 (br s, 1H), 8.72 (s, 1H), 8.08 (d, /= 7.2 Hz, 1H), 8.00 (t, /= 7.8 Hz, 1.5H),
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7.88 (d, J=7.5 Hz, 2H), 7.67 (d, J = 7.2 Hz, 2H), 7.54 (t, J= 5.1 Hz, 1H), 7.43-7.17 (m, 9.5H),
7.32-7.15 (m, 7H), 5.05-4.90 (m, 1H), 4.30-4.10 (m, 3H), 3.39-3.05 (m, 2H). °C NMR (DMSO-
ds, 75 MHz) 0 155.6, 149.5, 143.8, 140.6, 137.6, 129.2, 128.1, 127.6, 127.0, 126.2, 125.3, 121.2,
120.0, 65.6, 46.6. Anal. Calcd. For C30H25NsO, (487.57): C, 73.90; H, 5.28; N, 14.36. Found: C,
73.58; H, 5.28; N, 14.15.

(S)-(9H-Fluoren-9-yl)methyl (2-(1H-indol-3-yl)-1-(3-(pyridin-2-yl)-1H-1,2 4-triazol-5-
yDethyl)carbamate hydrate (81). White microcrystals (81%); mp 133.0-135.0 °C. '"H NMR
(DMSO-ds, 300 MHz): 0 10.83 (s, 1H), 8.69 (d, J=4.5 Hz, 1H), 8.09 (d, J = 4.8 Hz, 1H), 8.04-
7.92 (m, 2H), 7.87 (d, J = 7.5 Hz, 2H), 7.69 (d, J = 7.8 Hz, 2H), 7.61 (d, J = 7.5 Hz, 1H), 7.46-
7.22 (m, 5H), 7.10 (d, /= 2.1 Hz, 1H), 7.05 (t, J=7.2 Hz, 1H), 6.96 (t, J = 7.5 Hz, 1H), 5.03 (q,
J=28.4 Hz, 1H), 4.25-4.04 (m, 3H), 3.40 (dd, J = 14.7, 6.3 Hz, 1H), 3.24 (dd, J = 14.7 Hz, 6.3
Hz, 1H). °C NMR (CDCls, 75 MHz) 6 162.5, 156.6, 156.3, 149.3, 147.0, 144.0, 143.8, 141.3,
137.7, 136.0, 127.7, 127.1, 125.2, 124.8, 123.5, 122.1, 121.9, 120.0, 119.5, 118.6, 11.3, 110.3,
67.1, 50.3, 47.2, 30.7. Anal. Calcd. for Cs,H26NsO2.H,O (544.62): C, 70.57; H, 5.18; N, 15.43.
Found: C, 70.20; H, 5.29; N, 15.71.

t-Butyl ((5-(pyridin-2-yl)-1H-1,2,4-triazol-3-yl)methyl)carbamate (8m). White
microcrystals (79%); mp 194.0-196.0 °C. '"H NMR (DMSO-ds, 300 MHz): 6 14.31 (br s, 1H),
8.67 (d, J=4.5 Hz, 1H), 8.04 (d, /= 7.2 Hz, 1H), 8.00 (t, /= 7.8 Hz, 1H), 7.48 (t, J/ = 6.0 Hz,
1H), 7.34 (t, J = 5.7 Hz, 1H), 4.24 (d, J = 5.7 Hz, 2H), 1.39 (s, 9H). °*C NMR (DMSO-dg, 75
MHz) 0 170.2, 165.0, 155.8, 150.5, 150.3, 148.0, 147.9, 146.7, 142.6, 136.8, 124.6, 124.4, 120.4,
120.1, 78.0, 77.8, 42.4, 41.5, 28.2. Anal. Calcd. for C;3H;7Ns0O, (275.31): C, 56.72; H, 6.22; N,

25.44. Found: C, 56.59; H, 6.33; N, 24.27.
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(S)-z-Butyl  (1-(5-(pyridin-2-yl)-1H-1,2,4-triazol-3-yl)ethyl)carbamate = (8n). = White
microcrystals. (83%), mp 162.0.-164.0 °C. '"H NMR (DMSO-d;, 300 MHz) § 8.74 (d, J = 3.9
Hz, 1H), 8.20 (d, J = 8.1 Hz, 1H), 7.86 (t, J= 7.5 Hz, 1H), 7.39 (t, /= 6.9 Hz, 1H), 5.60 (d, J =
7.5 Hz, 1H), 5.09 (br s, 1H), 1.62 (d, J = 6.9 Hz, 3H), 1.45 (s, 9H). °C NMR (DMSO-ds, 75
MHz) ¢ 155.5, 149.6, 137.6, 124.8, 122.0, 44.9, 28.5, 21.4. HRMS Calcd. for C;3H;7Ns0,
[M+H]": 290.1612. Found [M+H]": 290.1604

N-((3-(Pyridin-2-yl)-1H-1,2 ,4-triazol-5-yl)methyl)acetamide (80). White solid (91%);
mp178.0-180.0 °C. '"H NMR (DMSO-ds, 300 MHz) § 14.65-14.20 (m, 1H), 8.66 (s, 1H), 8.43
(br s, 1H), 8.04 (d, J = 7.8 Hz, 1H), 7.95 (s, 1H), 7.47 (s, 1H), 4.38 (s, 2H), 1.88 (s, 3H). °C
NMR (DMSO-ds, 75 MHz) 6 169.2, 161.7, 154.2, 149.5, 146.0, 137.8, 125.0, 121.2, 36.5, 22.6.
Anal. Calcd. for CoH11NsO (217.23): C, 51.06; H, 4.71; N, 29.77. Found: C, 51.01; H, 4.62; N,
29.50.

(S)-N-(1-(3-(Pyridin-2-yl)-1H-1,2 4-triazol-5-yl)ethyl)acetamide (8p). White solid (90%);
mp 195.0-196.0 °C. "H NMR (DMSO-ds, 300 MHz) ¢ 8.67 (dd, J= 3.9, 0.9 Hz, 1H), 8.37 (d, J
= 8.1 Hz, 1H), 8.05 (d, J = 8.1 Hz, 1H), 7.94 (t, J = 7.5 Hz, 1H), 7.47 (d, 6.3 Hz, 1H), 5.08
(quint, J = 7.2 Hz, 1H), 1.86 (s, 3H), 1.44 (d, J = 7.2 Hz, 3H). °C NMR (DMSO-ds, 75 MHz) ¢
168.6, 149.5, 137.5, 127.6, 121.2, 42.4, 22.6, 20.2. Anal. Calcd. for C;;H;3NsO (231.26): C,
57.06; H, 5.67; N, 30.28. Found: C, 57.06; H, 5.67; N, 30.25.

General Procedure for the Synthesis of Amino acyl hydrazide 9a-g, 9a', 9f": Hydrazine
hydrate (1.0 mmol) was added to a solution of N-protected amino acylbenzotriazole 5 (1.0 mmol)
in THF (10 mL). The solution was stirred for 15 min at room temperature. The solvent was
removed under reduced pressure and the resulting crude mixture was dissolved in ethyl acetate

and washed with water (20 mL x 2). The organic layer was dried over anhydrous sodium sulfate
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and was dried under reduced pressure. The resulting solid was suspended in ether and the
insoluble solid was collected on a Buchner funnel to afford the desired product as white
microcrystals.

(S)-Benzyl (1-hydrazinyl-3-methyl-1-oxobutan-2-yl)carbamate (9a). White microcrystals
(86%); mp 163.0-165.0 °C (Lit. mp 178.0 °C)*. '"H NMR (CDCls;, 300 MHz) 6 7 7.79 (br s,
1H), 7.34-7.26 (m, 5H), 5.56 (d, J = 9.0 Hz, 1H), 5.15-5.05 (m, 2H), 3.94 (dd, J = 9.0, 7.2 Hz,
1H), 2.13-2.04 (m, 1H), 0.95-0.92 (m, 6H). °C NMR (CDCl;, 75 MHz) § 172.2, 156.1, 136.1,
128.7, 128.4, 128.2, 64.3, 59.5, 31.0, 19.3, 18.2. Anal. Calcd. for C;3H;9N303 (265.31): C, 58.85;
H, 7.22; N, 15.84. Found: C, 59.00; H, 7.47; N, 15.64.

Benzyl (1-hydrazinyl-3-methyl-1-oxobutan-2-yl)carbamate (1:1) (9a'). White microcrystals
(78%); mp 126.0-128.0 °C. "H NMR (CDCls, 300 MHz) 6 8.40-8.20 (br s, 1H), 7.40-7.26 (m,
5H), 5.84 (d,/=9.0 Hz, 1H), 5.11 (d, /= 12.0 Hz, 1H), 5.04 (d, /= 12.3 Hz, 1H), 4.15-3.85 (m,
3H), 2.05 (sextet, J = 6.0 Hz, 1H), 0.91 (d, J= 6.6 Hz, 6H). °C NMR (CDCls, 75 MHz) § 172.3,
156.7, 136.2, 128.6, 128.3, 128.1, 67.2, 59.4, 31.0, 19.3, 18.2. Anal. Calcd. for C;3H9N303
(265.31): C, 58.85; H, 7.22; N, 15.84. Found: C, 58.61; H, 6.97; N, 16.01.

(S)-Benzyl (1-hydrazinyl-1-oxo-3-phenylpropan-2-yl)carbamate (9b). White microcrystals
(94%); mp 153.0-155.0 °C (Lit. mp 164.0-165.0 °C)*. "H NMR (DMSO-ds, 300 MHz) 6 9.27
(s, 1H), 7.56 (d, J = 8.7 Hz, 1H), 7.36-7.10 (m, 10H), 4.94 (s, 2H), 4.30-4.18 (m, 3H), 2.97-2.75
(m, 2H). °C NMR (DMSO-ds, 75 MHz) 6 170.8, 155.7, 138.1, 137.0, 129.2, 128.3, 128.1,
127.7, 127.5, 126.3, 65.2, 55.0, 37.8. Anal. Calcd. for C;oH;3N303 (313.36): C, 65.16; H, 6.11;
N, 13.41. Found: C, 64.88; H, 6.12; N, 13.32.

Benzyl (2-hydrazinyl-2-oxoethyl)carbamate (9c¢). White microcrystals (86%); mp 163.0—
165.0 °C (Lit. mp 115.0 °C)*®. "H NMR (DMSO-de, 300 MHz) & 9.07 (s, 1H), 7.45 (t, J = 6.3
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Hz, 1H), 7.37-7.28 (m, 5H), 5.02 (s, 2H), 4.20 (s, 2H), 3.58 (d, J = 6.3 Hz, 2H). °C NMR
(DMSO-ds, 75 MHz) 6 168.5, 156.4, 137.0, 128.3, 127.7, 65.5, 42.3. Anal. Calcd. for
Ci0H13N305 (313.36): C, 53.81; H, 5.87; N, 18.82. Found: C, 53.52; H, 5.77; N, 18.68.

(S)-Benzyl (1-hydrazinyl-4-methyl-1-oxopentan-2-yl)carbamate (9d). White microcrystals
(87%); mp 159.0-161.0 °C. '"H NMR (CDCls, 300 MHz) 6 7.85 (br s, 1H), 7.40-7.26 (m, 5H),
5.58 (d, J = 8.7 Hz, 1H), 5.14-5.03 (m, 2H), 3.99 (dd, J=9.0, 7.2 Hz, 1H), 1.82-1.78 (m, 1H),
1.60-1.45 (m, 1H), 1.16-1.06 (m, 1H), 0.92-0.85 (m, 6H). °C NMR (CDCl;, 75 MHz) ¢ 172.2,
156.5, 136.2, 128.7, 128.4, 128.2, 67.3, 58.6, 37.2, 24.9, 15.6, 11.3. Anal. Calcd. for C;4H»;N303
(279.34): C, 60.20; H, 7.58; N, 15.04. Found: C, 60.37; H, 7.90; N, 14.89.

(S)-Benzyl (1-hydrazinyl-3-(1H-indol-3-yl)-1-oxopropan-2-yl)carbamate (9¢). White
microcrystals (90%); mp 163.0-165.0 °C. 'H NMR (DMSO-ds, 300 MHz) 6 10.81 (br s, 1H),
9.26 (brs, 1H), 7.62 (d, J= 7.5 Hz, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.34-7.24 (m, 6H), 7.14 (d, J =
1.5 Hz, 1H), 7.06 (t, J = 7.2 Hz, 1H), 6.97 (t, J = 7.2 Hz, 1H), 5.00-4.89 (m, 2H), 4.25-4.21 (m,
3H), 3.04 (dd, J = 14.4, 5.1 Hz, 1H), 2.91 (dd, J = 14.6, 9.5 Hz, 2H). °C NMR (DMSO-ds, 75
MHz) 6 171.1, 155.7, 137.0, 136.0, 128.3, 127.7, 127.5, 127.2, 123.8, 120.8, 118.5, 118.2, 111.3,
110.1, 65.2, 54.2, 28.1. Anal. Calcd. for Ci9H20N4O3 (352.40): C, 64.76; H, 5.72; N, 15.90.
Found: C, 64.94; H, 5.89; N, 15.95.

(S)-Benzyl (1-hydrazinyl-1-oxopropan-2-yl)carbamate (9f). White microcrystals (78%); mp
111.0-113.0 °C (Lit. mp 138.5 °C)*. '"H NMR (DMSO-ds, 300 MHz) 6 7.79 (br s, 1H), 7.40-
7.20 (m, 5H), 5.43 (d, J= 7.2 Hz, 1H), 5.15-5.04 (m, 2H), 4.30-4.15 (m, 1H), 1.38 (d, /J=7.2 Hz,
3H). *C NMR (DMSO-ds, 75 MHz) 6 173.1, 156.1, 136.1, 128.7, 128.4, 128.3, 67.4, 49.4, 18.5.
Anal. Calcd. for C4H,1N305 (237.26): C, 55.69; H, 6.37; N, 17.71. Found: C, 56.01; H, 6.38; N,

17.90.
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(R and S)-Benzyl (1-hydrazinyl-1-oxopropan-2-yl)carbamate (1:1) (9f°). White
microcrystals (75%); mp 116.0-118.0 °C (Lit. mp 119.0-120.0 °C)*. '"H NMR (DMSO-ds, 300
MHz) 6 9.08 (s, 1H), 7.44-7.30 (m, 6H), 5.00 (s, 2H), 4.19 (s, 2H), 4.00 (quint, J = 7.5 Hz, 1H),
1.18 (d, J = 7.2 Hz, 3H). >C NMR (DMSO-ds, 75 MHz): ¢ 171.8, 155.5, 137.0, 128.3, 127.7,
65.3, 48.8, 18.4. Anal. Calcd. for C14H,1N30; (237.26): C, 55.69; H, 6.37; N, 17.71. Found: C,
55.83; H, 6.51; N, 17.65.

(8)-(9H-Fluoren-9-yl)methyl (1-hydrazinyl-4-methyl-1-oxopentan-2-yl)carbamate (9g).
White microcrystals (75%); mp 165.0-167.0 °C. '"H NMR (DMSO-ds, 300 MHz) 6 9.13 (br s,
1H), 7.87 (d, J = 7.5 Hz, 2H), 7.71 (d, J = 7.5 Hz, 2H), 7.50-7.27 (m, 5H), 4.28-4.15 (m, 5H),
4.03-3.95 (m, 1H), 1.57-1.30 (m, 3H), 1.00-0.75 (m, 6H). °C NMR (DMSO-ds, 75 MHz): &
171.5, 155.8, 143.9, 143.8, 140.7, 127.6, 127.0, 125.3, 120.1, 65.5, 51.7, 46.7, 41.0, 24.2, 22.9,
21.6. Anal. Calcd. for Cy;HasN30; (367.45): C, 68.64; H, 6.86; N, 11.44. Found: C, 68.94; H,
7.10; N, 11.62.

General Procedure for the Synthesis of 3,6-Disubstituted-1,2,4-triazine 11:

Method A: N-Cbz-aminoacylhydrazide 9 (2.0 mmol) was heated in a mixture of ethanol (2.00
mL) and glacial AcOH (0.50 mL) at 60 °C, until a clear solution resulted. a-bromo ketones 10
(1.0 mmol) was then added to the solution which was irradiated by puwave (50 W, 95 °C) for 1 h.
NaOAc (2.0 mmol) was added to the brownish solution which was irradiated under the same
conditions for 1h. The solution was dried and the crude solid was dissolved in DCM (20 mL),
and was washed with brine (2 x 20 mL), sat. Na,CO; (3 x 20 mL) and water (20 mL). The
elution was dried over anhydrous Na,SO, and was evaporated under reduced pressure. The
resulting solid was purified using column chromatography (hexanes: ethyl acetate, 3:1) to afford
the title product 11.
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Method B: N-Cbz-aminoacylhydrazide 9 (2.0 mmol) was heated in a mixture of ethanol (3.00
mL) and glacial AcOH (1.00 mL) at 60 °C, until a clear solution resulted. NaOAc (1.1 mmol)
and a-bromo ketones 10 (1.0 mmol) were added, and the mixture was heated under reflux for 7
h. The solution was poured onto ice/H,O and neutralized with NaHCO;. The solution was
extracted with DCM (3 x 20 mL), the organic layer dried over anhydrous Na,SO, and the solvent
evaporated under reduced pressure. The resulting crude solid was purified using column
chromatography (hexanes: ethyl acetate, 3:1) to afford the title product 11.

(S)-Benzyl (1-(6-(4-bromophenyl)-1,2,4-triazin-3-yl)ethyl)carbamate (11a). Yellow
microcrystals (61%); mp 96.0-98.0 °C. '"H NMR (DMSO-ds, 300 MHz) 6 9.43 (s, 1H), 8.18 (d, J
=17.5 Hz, 2H), 8.04 (d, /= 8.4 Hz, 1H), 7.82 (d, J = 8.1 Hz, 2H), 7.44-7.26 (m, 5H), 5.05 (d, J =
12.3 Hz, 1H), 4.99 (d, J=12.6 Hz, 1H), 4.76 (t, J = 7.5 Hz, 1H), 2.35-2.18 (m, 1H), 0.99 (d, J =
6.3 Hz, 3H), 0.81 (d, J = 6.3 Hz, 3H). °C NMR (DMSO-ds, 75 MHz): J 167.6, 156.3, 154.5,
147.7, 137.0, 132.3, 132.2, 128.9, 128.3, 127.8, 127.7, 124.8, 65.4, 61.6, 31.8, 19.4, 18.7. Anal.
Calcd. for CyH21BrN4O, (441.33): C, 57.15; H, 4.80; N, 12.70. Found: C, 57.44; H, 4.76; N,
12.15.

(S)-Benzyl (1-(6-(4-bromophenyl)-1,2,4-triazin-3-yl)-2-phenylethyl)carbamate hydrate
(11b). Yellow microcrystals (40%); mp 141.0-143.0 °C. "H NMR (CDCl3, 300 MHz) d 8.90 (s,
1H), 7.96 (d, J = 8.7 Hz, 2H), 7.70 (d, J = 8.7 Hz, 2H), 7.40-7.14 (m, 8H), 7.01 (br s, 2H), 5.96
(br, 1H), 5.88 (d, J= 8.1 Hz, 1H), 5.65-5.50 (m, 1H), 5.12 (d, J=12.3 Hz, 1H), 5.06 (d, J=12.6
Hz, 1H), 3.42 (dd, J = 13.7, 5.9 Hz, 1H), 3.30 (dd, J = 13.7, 6.8 Hz, 1H). *C NMR (CDCls, 75
MHz): 6 166.9, 155.9, 155.2, 146.2, 136.2, 136.1, 132.9, 131.9, 128.7, 128.5, 128.3, 127.1,
126.3, 67.2, 56.5, 41.5. Anal. Calcd. for CysH,1BrN4O,.H,O (507.39): C, 59.18; H, 4.57; N,

11.04. Found: C, 59.34; H, 4.03; N, 11.01.
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Benzyl (6-(4-bromophenyl)-1,2,4-triazin-3-yl)methylcarbamate (11¢). White microcrystals
(43%); mp 132.0~134.0 °C. "H NMR (CDCl3, 300 MHz) J 8.95 (s, 1H), 7.95 (d, J = 8.4 Hz, 2H),
7.70 (d, J = 8.4 Hz, 2H), 7.50-7.26 (m, 5H), 5.96 (br, 1H), 5.17 (s, 2H), 4.89 (d, J= 5.7 Hz, 2H).
BC NMR (CDCls;, 75 MHz) ¢ 164.4, 156.7, 155.5, 146.6, 136.5, 132.9, 131.9, 128.7, 128.4,
128.3, 126.2, 67.3, 45.4. Anal. Calcd. for C;sH;sBrN4O, (399.25): C, 54.15; H, 3.79; N, 14.03.
Found: C, 54.23; H, 3.69; N, 13.96.

(S)-Benzyl (1-(6-(4-bromophenyl)-1,2,4-triazin-3-yl)ethyl)carbamate (11d). Yellow
microcrystals (28%); mp 139.0-140.0 °C. "H NMR (CDCls;, 300 MHz) § 8.94 (s, 1H), 7.96 (dt, J
= 8.7, 2.1 Hz, 2H), 7.70 (dt, J = 8.7, 2.1 Hz, 2H), 7.45-7.25 (m, 5H), 5.99 (d, J = 4.8 Hz, 1H),
5.33 (quint, J= 7.2 Hz, 1H), 5.16 (d, J=12.3 Hz, 1H), 5.09 (d, J=12.3 Hz, 1H), 1.65 (d, J="7.5
Hz, 3H). °C NMR (CDCls, 75 MHz) 6 168.2, 155.4, 155.3, 146.6, 136.5, 132.8, 132.0, 128.6,
128.4,128.2, 126.1, 67.0, 51.7, 21.9. Anal. Calcd. for C;9H;7BrN4O; (413.28): C, 52.22; H, 4.15;
N, 13.56. Found: C, 55.20; H, 4.06; N, 13.16.

Benzyl  (1-(6-(4-bromophenyl)-1,2,4-triazin-3-yl)ethyl)carbamate  (11d").  Yellow
microcrystals (30%); mp 57.0-59.0 °C. '"H NMR (CDCls, 300 MHz) d 8.95 (s, 1H), 7.86 (d, J =
8.4 Hz, 2H), 7.71 (d, J = 8.4 Hz, 2H), 7.40-7.26 (m, 5H), 5.94 (d, J= 7.5 Hz, 1H), 5.33 (quint, J
=7.2 Hz, 1H), 5.13 (dd, J = 19.8, 12.3 Hz, 2H), 1.65 (d, J = 6.9 Hz, 3H). °C NMR (CDCl;, 75
MHz) ¢ 168.2, 155.3, 146.6, 136.5, 132.8, 132.0, 128.6, 128.4, 128.3, 126.1, 67.1, 51.7, 22.0.
Anal. Calcd. for C;9H;7BrN4O; (413.28): C, 55.22; H, 4.15; N, 13.56. Found: C, 55.30; H, 4.03;
N, 13.40.

General Procedure for the Synthesis of 3,5,6-Trisubstituted-1,2,4-triazine 13: A solution
of  N-Cbz-aminoacylhydrazide 9 (1.0 mmol), acenaphthenequinone 12 (1.0 mmol), and

ammonium acetate (2.0 mmol) was subjected to microwave irradiation of 100 W at 180 °C for
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10 min. The black solution was poured onto ice/water and the aqueous solution was washed with
DCM (20 mL x 3). The organic layer was dried over sodium sulfate (anhyd.) and was evaporated
under reduced pressure. The resulting crude solid was purified using column chromatography
(hexanes: ethyl acetate; 3:1) to afford the desired product.

(S)-Benzyl (1-(acenaphthol1,2-¢][1,2,4|triazin-9-yl)-2-methylpropyl)carbamate (13a).
Orange microcrystals (68%); mp 108.0-110.0 °C. "H NMR (CDCls, 300 MHz) 6 8.43 (d, J= 6.9
Hz, 1H), 8.39 (d, /= 7.2 Hz, 1H), 8.19 (d, /= 8.1 Hz, 1H), 8.11 (d, /= 8.4 Hz, 1H), 7.83 (dt, J =
8.1, 1.2 Hz, 2H), 7.42-7.26 (m, 5H), 6.17 (d, /=9.3 Hz, 1H), 5.25 (dd, J=9.0, 5.4 Hz, 1H), 5.17
(s, 2H), 1.05 (d, J = 6.6 Hz, 3H), 0.98 (d, J = 6.6 Hz, 3H).”C NMR (CDCl;, 75 MHz) ¢ 165.4,
157.4, 156.6, 155.7, 136.7, 134.3, 132.6, 130.5, 130.0, 129.6, 128.9, 128.7, 128.3, 125.5, 123.9,
67.1, 61.1, 34.2, 19.8, 17.7. Anal. Calcd. for C,sH2oN4O; (410.48): C, 73.15; H, 5.40; N, 13.65.
Found: C, 73.46; H, 5.38; N, 13.52.

Benzyl (1-(acenaphtho|1,2-¢][1,2,4]triazin-9-yl)-2-methylpropyl)carbamate (13a'). Orange
0il (64%). '"H NMR (CDCls, 300 MHz) 6 8.45 (d, J= 7.2 Hz, 1H), 8.41 (d, J= 6.9 Hz, 1H), 8.21
(d,/J=8.4 Hz, 1H), 8.13 (d, J=8.1 Hz, 1H), 7.84 (t, /= 7.5 Hz, H), 7.42-7.26 (m, 5H), 6.16 (d, J
=9.3 Hz, 1H), 5.25 (dd, J=9.3, 5.7 Hz, 1H), 5.17 (s, 2H), 2.44 (sextet, J = 6.6 Hz, 1H), 1.05 (d,
J = 6.6 Hz, 3H), 0.99 (d, J = 6.9 Hz, 3H). °C NMR (CDCl;, 75 MHz) § 165.4, 157.4, 156.5,
155.7, 136.7, 134.3, 132.5, 130.4, 130.0, 129.6, 129.1, 128.9, 128.6, 128.3, 125.5, 123.9, 67.0,
61.1,34.2,19.7, 17.7. Anal. Calcd. for C,5sH»,N4O, (410.48): C, 73.15; H, 5.40; N, 13.65. Found:
C, 73.32; H, 5.44; N, 13.52.

(S)-Benzyl (1-(acenaphthol[1,2-e][1,2,4]triazin-9-yl)-2-phenylethyl)carbamate  (13b).
Orange microcrystals (61%); mp 112.0-114.0 °C. "H NMR (CDCls, 300 MHz) 6 88.49 (d, J =
4.2 Hz, 1H), 8.42 (d, /= 6.9 Hz, 1H), 8.24 (d, /= 8.4 Hz, 1H), 8.16 (d, J= 8.1 Hz, 1H), 7.87 (4,
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J =172 Hz, 2H), 7.42-7.00 (m, 10 H), 6.14 (d, J = 8.4 Hz, 1H), 5.67 (q, J = 7.5 Hz, 1H), 5.19-
5.08 (m, 2H), 3.50 (dd, J = 13.9, 5.9 Hz, 1H), 3.38 (dd, J = 13.7, 6.8 Hz, 1H). °C NMR (CDCl,
75 MHz) d 165.1, 157.5, 156.0, 155.8, 136.5, 134.4, 132.7, 130.5, 130.0, 129.7, 128.7, 129.5,
129.2, 129.1, 129.0, 128.6, 128.5, 1282, 126.8, 125.7, 124.1, 109.8, 66.9, 57.0, 41.7. Anal.

Calcd. for CyoH2oN40; (458.52): C, 75.97; H, 4.84; N, 12.22. Found: C, 75.57; H, 4.78; N, 12.12.
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HPLC Chromatogram of 8f.
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HPLC Chromatogram of 11d.

5
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