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I. General Remarks

'H NMR and ¥C NMR spectra were recorded on a Bruker AV-400 or 500 MHz spectrometer.
Chemical shifts (8) are given in relative to tetramethylsilane (6 0.00 ppm) in CDCI3. Coupling
constants, J, were reported in hertz unit (Hz). High resolution mass spectra (HRMS) were
obtained on a Q-STAR Elite ESI-LC-MS/MS Spectrometer. Chemical names were generated
using Cambridge Soft. ChemDraw Ultra 16.0. Commercially obtained reagents were used without
further purification.

I1. Synthesis of Substrates

= E}n

o} DCC (1.0 equiv) o Br NaH (1.5 equiv) N_ _O
- s4 .
PhT<OH +  Bn—NH, ph——
s1 s2 DMAP (0.1 equiv), DCM NHBn DMF, 0 ~rt. 8 h ([l
0°C~rt,15h s3
10 mmol 10 mmol 1a Ph

Stir a solution of S-1 (1.46 g, 10 mmol, 1.0 equiv.), DCC (2.0 g, 10.0 mmol, 1.0 equiv.), DMAP
(0.122g, 0.1 equiv) in CH2Cl> (20mL) at 0 <C. Benzylamine (1.07 g, 10 mmol, 1.0 equiv.) was
added dropwise to the solution. Stir the reaction mixture at room temperature until full
consumption of the starting material as monitored by thin layer chromatography. After completion,
the reaction mixture was diluted in CH,Cl, and following organic content was washed 3 times by
0.5 M ag. HCI, dried over Na>SO4, and concentrated under reduced pressure. The crude residue
was purified by a silica gel column chromatography to give the corresponding desired S3 as white
solid.

NaH (560 mg, 60% in mineral oil, 14.0 mmol, 2.0 equiv) was added to a solution of S-3 (2.09 g,

7.0 mmol, 1.0 equiv) in DMF (20.0 mL) at 0 =C in portions. The above solution was stirred for 20
mins at 0 <C then 3-bromopropyne S-3(0.99 g, 8.4 mmol, 1.2 equiv) was added dropwise into the
flask. The reaction mixture was allowed to stirred at room temperature for another 8 h. After
completion, the reaction was quenched with water and extract with ethyl acetate three times. The
organic phase was dried over Na;SO4, and concentrated under reduced pressure. The crude residue
was purified by a silica gel column chromatography to give the corresponding desired la as
yellow oil.
"H NMR (400 MHz, CDCls, two rotamers) & 7.57 (d, J = 7.6 Hz, 1H), 7.51 (d, J = 7.6 Hz, 1H), 7.48-
7.14 (m, 8H), 5.00&4.80 (s, 2H), 4.34&4.19 (s, 2H), 2.41&2.31 (s, 1H). 3C NMR (100 MHz, CDCl;,
two rotamers) & 154.3, 154.2, 135.8, 135.6, 132.6, 132.5, 130.4, 129.0, 128.8, 128.64, 128.59, 128.2,
127.93, 127.89, 120.2, 120.1, 91.4, 91.1, 81.4, 81.0, 77.82, 77.78, 73.5, 72.8, 51.6, 46.8, 37.7, 32.6.
HRMS calcd for C19H16N4O*(M+H)", 274.1226, found 274.1224.

The propiolamides 1b~1ka were prepared according to similar procedure of 1a.

N-allyl-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1b)
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yellow oil; '"H NMR (400 MHz, CDCls, two rotamers) & 7.56-7.41 (m, 2H), 7.40 — 7.26 (m, 3H), 5.90-
5.62 (m, 1H), 5.36 — 5.08 (m, 2H), 4.36&4.21 (d, J = 2.0 Hz, 2H), 4.32&4.13 (d, J = 6.0 Hz, 2H),
2.35&2.24 (t, J = 2.4 Hz, 1H).!*C NMR (100 MHz, CDCls, two rotamers) & 154.1, 153.9, 132.5, 132.4,
132.1, 131.6, 130.31, 130.28, 128.6, 120.14, 120.11, 118.78, 118.75, 90.9, 90.5, 81.1, 81.0, 78.0, 77.9,
73.1,72.4,50.6, 46.3, 37.8, 32.9. HRMS calcd for CisHisNO*(M+H)*, 224.1070, found 224.1072

N-(4-methoxybutyl)-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1¢)

MeO\/\

N.__O

IH f

Ph

yellow oil; '"H NMR (400 MHz, CDCl;, two rotamers) & 7.62-7.54 (m, 2H), 7.47-7.40 (m, 1H), 7.40-
7.32 (m, 2H), 4.45&4.30 (d, J = 2.4 Hz, 2H), 3.90-3.64 (t, J = 7.2 Hz, 2H), 3.52-3.39 (m, 2H),
3.35&3.32(s, 3H), 2.35&2.26 (t, J = 2.4 Hz, 1H), 2.07 — 1.85 (m, 2H)."3*C NMR (100 MHz, CDCl;, two
rotamers) & 154.4, 154.3, 132.54, 132.51, 130.2, 128.5, 120.4, 120.3, 90.7, 90.4, 81.2, 78.3, 78.2, 72.9,
72.2, 70.1, 69.4, 58.7, 58.6, 46.0, 42.6, 39.2, 33.7, 28.6, 27.5. HRMS calcd for CisHsNO;" (M+H)",
256.1332, found 256.1331

N-(2-morpholinoethyl)-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1d)

b
LA
[

Ph

0]

yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) & 7.60 — 7.56 (m, 1H), 7.55 — 7.51 (m, 1H),
7.49-7.40 (m, 1H), 7.41-7.34 (m, 2H), 4.61&4.41 (d, J = 2.4 Hz, 2H), 3.90 (t, J = 6.4 Hz, 1H), 3.77-
3.57 (m, 5H), 2.67&2.61 (t, J = 6.4 Hz, 2H), 2.59-2.46 (m, 4H), 2.32 (t, J = 2.4 Hz, 1H)."*C NMR (100
MHz, CDCls, two rotamers) & 154.4, 154.2, 132.5, 132.3, 130.3, 128.7, 128.6, 120.3, 91.0, 90.3, 81.4,
81.1,78.3,78.2,73.1, 72.5, 67.03, 66.96, 57.1, 56.2, 53.9, 53.7, 45.1, 40.7, 39.5, 34.1. HRMS calcd for
CisH21N2O2f(M+H), 297.1598, found 297.1595

N-(2-(1H-pyrrol-1-yl)ethyl)-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1€)
O
— N.__O

IH I

Ph

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) § 7.63 — 7.54 (m, 2H), 7.51 — 7.36 (m, 3H), 6.74
—6.63 (m, 2H), 6.25 — 6.14 (m, 2H), 4.25&4.18 (t, J = 6.4 Hz, 2H), 4.13 — 4.04 (m, 2H), 391 (d, J =
2.4 Hz, 1H), 3.83 (t, J= 6.0 Hz, 1H), 2.34 — 2.28 (m, 1H)."3C NMR (100 MHz, CDCl;, two rotamers) &
154.3, 154.2, 132.6, 132.5, 130.5, 130.4, 128.7, 128.6, 120.74, 120.72, 120.0, 109.3, 109.1, 91.3, 90.7,
80.8, 80.7, 78.03, 77.98, 73.1, 72.9, 49.7, 48.3, 47.2, 46.6, 39.6, 34.2. HRMS calcd for
CisHi7N,O"(M+H)*, 277.1335, found 277.1336
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N-cyclopropyl-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1f)

Y

N.__O

Iﬁ I

Ph
yellow solid, melt point (78-81 °C) 'H NMR (400 MHz, CDCls, two rotamers) 8 7.60 — 7.53 (m, 2H),
7.48 — 7.34 (m, 3H), 4.39&4.23 (d, J = 2.4 Hz, 2H), 3.02 — 2.77 (m, 1H), 2.33&2.22 (t, J = 2.4 Hz,
1H), 1.05 — 0.83 (m, 4H).'3C NMR (100 MHz, CDCls, two rotamers) & 156.5, 132.53, 132.46, 130.24,
130.16, 128.6, 120.7, 91.5, 82.7, 78.8, 72.4, 71.4, 39.9, 35.7, 30.3, 28.5, 8.9, 7.1. HRMS calcd for
CisHisNO*(M+H)", 224.1070, found 224.1072

N-cyclobutyl-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1g)

N

N.__O

I

Ph
yellow solid, melt point (80-83 °C) 'H NMR (400 MHz, CDCls, two rotamers) & 7.55 (d, J = 6.8 Hz,
2H), 7.45 - 7.31 (m, 3H), 4.99 —4.75 (m, 1H), 4.41&4.27 (d, J = 2.4 Hz, 2H), 2.55-2.09(m, 5H), 1.84 —
1.62 (m, 2H)."*C NMR (100 MHz, CDCls, two rotamers) & 154.3, 153.8, 132.5, 132.4, 130.18, 130.15,
128.6, 128.5, 120.5, 120.4, 90.9, 90.3, 81.8, 81.6, 79.81, 79.78, 72.2, 71.0, 53.0, 49.3, 35.4, 30.5, 29.0,
28.5,15.3, 14.8. HRMS calcd for Ci¢H1sNO"(M+H)", 238.1226, found 238.1228

N-cyclopentyl-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1h)

Y

N.__O

IH I

Ph
yellow solid, melt point (83-85 °C) 'H NMR (400 MHz, CDCls, two rotamers) § 7.61 — 7.18 (m, 5H),

4.91-4.59 (m, J=24.9, 8.3 Hz, 1H), 4.28&4.08 (d, J = 2.4 Hz, 2H), 2.31&2.17 (t, J= 2.0 Hz, 1H), 2.04
— 1.85 (m, 2H), 1.81 — 1.49 (m, 6H)."*C NMR (100 MHz, CDCls, two rotamers) & 154.7, 154.3, 132.5,
132.3, 130.13, 130.09, 128.6, 128.5, 120.5, 120.4, 90.7, 90.3, 81.9, 81.5, 80.1, 79.9, 72.1, 70.9, 60.3,
55.5,35.2,30.4, 29.8, 28.9, 24.0, 23.8. HRMS calcd for Ci7H;sNO*(M+H)*, 252.1383, found 252.1382

N,3-diphenyl-N-(prop-2-yn-1-yl)propiolamide (1i)

¢

N.__O

8!

Ph
yellow solid, melt point (80-83 °C);'H NMR (400 MHz, CDCls, two rotamers) & 7.55 — 7.38 (m, 5H),
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7.36 — 7.30 (m, 1H), 7.28-7.18 (m, 2H), 7.18 — 7.05 (m, 2H), 4.60 (d, J = 2.8 Hz, 2H), 2.27 (t, J = 2.4
Hz, 1H).>C NMR (100 MHz, CDCl, two rotamers) 8 153.9, 141.1, 132.5, 130.2, 129.2, 128.7, 128.5,
128.4, 120.1, 91.8, 82.1, 78.3, 72.7, 37.8. HRMS caled for CisHsNO*(M+H)", 260.1070, found
260.1073

3-phenyl-N-(prop-2-yn-1-yl)-N-(o-tolyl)propiolamide (1j)

QL

N 0}

0T

Ph

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) 8§ 7.41 — 7.26 (m, 5H), 7.21 (t, J= 7.6 Hz, 2H),
7.10 — 7.02 (m, 2H), 4.76&4.73 (d, J = 2.4 Hz, 1H), 4.37&4.33 (d, J = 2.4 Hz, 1H), 2.36 (s, 3H), 2.24
(t, J = 2.4 Hz, 1H).1*C NMR (100 MHz, CDCl;, two rotamers) & 154.3, 139.8, 137.2, 132.7, 132.6,
131.0, 130.2, 129.7, 129.1, 128.7, 128.4, 126.9, 120.1, 90.6, 82.0.0, 77.9, 77.6, 77.2, 76.9, 72.8, 37.0,
17.8. HRMS calcd for Ci1oH;sNO*(M+H)", 274.1226, found 274.1225

3-phenyl-N-(prop-2-yn-1-yl)-N-(m-tolyl)propiolamide (1K)

<

N.__O

|ﬂ f

Ph
yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) § 7.40 — 7.21 (m, 7H), 7.19-7.11 (m, 2H), 4.60
(d, J = 2.4 Hz, 2H), 2.43 (s, 3H), 2.40&2.27 (t, J = 2.4 Hz, 1H).'*C NMR (100 MHz, CDCl;, two
rotamers) & 153.9, 141.0, 139.2, 132.5, 130.1, 129.3, 128.9, 128.8, 128.6, 128.4, 125.5, 120.3, 91.6,
82.2,78.4,72.5,37.8,21.3. HRMS calcd for Ci9HisNO*(M+H)*, 274.1226, found 274.1227

3-phenyl-N-(prop-2-yn-1-yl)-N-(p-tolyl)propiolamide (11)

N.__O

Iﬂ f

Ph

yellow oil;'H NMR (400 MHz, CDCls, two rotamers) & 7.49 — 7.20 (m, 7H), 7.19-7.03 (m, J = 7.5 Hz,
2H), 4.56 (d, J= 1.6 Hz, 2H), 2.54 — 2.18 (m, 4H)."*C NMR (100 MHz, CDCl;, two rotamers) & 154.0,
138.6, 138.5, 132.5, 130.1, 129.8, 128.4, 128.2, 120.3, 91.6, 82.3, 78.4, 72.6, 37.8, 21.3. HRMS calcd
for C1oHieNO*(M+H)", 274.1226, found 274.1227

N-(4-methoxyphenyl)-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1m)

S5



OMe

N.__O

Iﬂ f

Ph

yellow oil; '"H NMR (400 MHz, CDCls, two rotamers) § 7.42-7.31 (m, 3H), 7.29 — 7.22 (m, 2H), 7.22-
7.13 (m, 2H), 6.99 (d, J = 8.8 Hz, 2H), 4.57 (d, J = 2.4 Hz, 2H), 3.88 (s, 3H), 2.27 (t, J = 2.4 Hz,
1H).!3C NMR (100 MHz, CDCl;, two rotamers) & 159.6, 154.2, 133.9, 132.5, 130.1, 129.8, 128.4,
120.3, 114.3,91.8, 82.2, 78.4, 72.6, 55.6, 37.9. HRMS calcd for C19HsNO>"(M+H)*, 290.1176, found
290.1175

N-(4-chlorophenyl)-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (1m)
Cl

N._O

Ph
yellow oil; '"H NMR (400 MHz, CDCls, two rotamers) & 7.66 — 7.34 (m, 6H), 7.36-7.24 (m, J = 7.2 Hz,
1H), 7.18 (d, J = 7.6 Hz, 2H), 4.59 (s, 2H), 2.28 (s, 1H)."*C NMR (100 MHz, CDCls, two rotamers) &
153.6, 139.6, 134.5, 132.5, 130.4, 129.9, 129.4, 128.5, 119.9, 92.2, 81.9, 78.0, 73.0, 37.7. HRMS calcd

for C1sH;3CINO*(M+H)", 294.0680, found 294.0680

N-(naphthalen-2-yl)-3-phenyl-N-(prop-2-yn-1-yl)propiolamide (10)

N.__O

Iﬂ f

Ph
yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) & 8.02 — 7.88 (m, 4H), 7.67 — 7.51 (m, 3H), 7.26
(t, J=7.6 Hz, 1H), 7.14 (t, J= 7.6 Hz, 2H), 7.01 (d, /= 7.6 Hz, 2H), 4.71 (d, /= 2.4 Hz, 2H), 2.30 (t, J
= 2.4 Hz, 1H)."*C NMR (100 MHz, CDCl;, two rotamers) & 154.0, 138.4, 133.3, 132.9, 132.4, 130.1,
129.1, 128.3, 128.1, 127.8, 127.1, 127.0, 126.9, 126.0, 120.0, 92.0, 82.3, 78.3, 77.5, 72.8, 38.0. HRMS
caled for CoH i eNO*(M+H)", 310.1226, found 310.1222

3-phenyl-N-(prop-2-yn-1-yl)-N-(thiophen-3-yl)propiolamide (1p)
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S
v

N.__O

IH I

Ph

yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) 8 7.61 — 7.30 (m, 4H), 7.29-7.21 (m, 2H), 7.20
(d, J=4.8 Hz, 1H), 4.84&4.55 (d, J = 2.4 Hz, 2H), 2.43&2.29 (t, J = 2.4 Hz, 1H)."*C NMR (100 MHz,
CDCls, two rotamers) & 153.9, 139.2, 132.7, 130.6, 130.3, 128.7, 128.5, 126.6, 125.2, 124.6, 123.6,
122.4, 120.1, 116.2, 91.6, 81.9, 78.4, 73.6, 72.7, 41.8, 37.6. HRMS calcd for CisH;2NOS*(M+H)",
266.0634, found 266.0635

N-benzyl-N-(prop-2-yn-1-yl)-3-(o-tolyl)propiolamide (1q)

Bn
|

N._O

Iﬂ I

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) 8§ 7.63-7.46 (m, 1H), 7.46 — 7.30 (m, 6H), 7.29 —
7.10 (m, 2H), 5.06&4.83 (s, 2H), 4.38&4.23 (s, 2H), 2.53&2.42(s, 3H), 2.38&2.30 (s, 1H). '3C NMR
(100 MHz, CDCls, two rotamers) 6 154.4, 141.6, 141.5, 135.9, 135.6, 133.2, 133.1, 130.37, 130.35,
129.8, 128.9, 128.8, 128.7, 128.2, 127.9, 127.8, 125.9, 120.1, 90.5, 90.2, 85.0, 84.7, 77.85, 77.81, 73.3,
72.6, 51.5, 46.8, 37.6, 32.6, 20.8, 20.7. HRMS calcd for CoHi;sNO"(M+H)", 288.1383, found
288.1386.

N-benzyl-N-(prop-2-yn-1-yl)-3-(m-tolyl)propiolamide (1r)

Bn
|

N.__O

Iﬂ I

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) & 7.51 — 7.05 (m, 9H), 5.03&4.83(s, 2H),
4.36&4.21 (s, 2H), 2.48 — 2.12 (m, 4H). *C NMR (100 MHz, CDCls, two rotamers) & 154.4, 154.3,
138.4, 135.8, 135.6, 133.0, 131.3, 129.7, 129.0, 128.8, 128.6, 128.5, 128.2, 127.94, 127.90, 120.0, 91.7,
914, 81.0, 80.7, 77.82, 77.79, 73.3, 72.6, 51.6, 46.74, 37.66, 32.5, 21.22, 21.20. HRMS calcd for
CooH1sNO*(M+H)", 288.1383, found 288.1385.

N-benzyl-N-(prop-2-yn-1-yl)-3-(p-tolyl)propiolamide (1)
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yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) & 7.49 (d, J = 8.0 Hz, 1H), 7.43 (d, J = 8.0 Hz,
1H), 7.45 — 7.28 (m, 5H), 7.19 (t, J = 8.8 Hz, 2H), 5.03&4.82(s, 2H), 4.36&4.21 (d, J =2.4&2.8 Hz,
2H), 2.34 (s, 3H), 2.40-2.25(m, 1H). *C NMR (100 MHz, CDCls, two rotamers) & 154.5, 154.4, 140.9,
135.9, 135.7, 132.6, 132.5, 129.4, 128.0, 128.8, 128.6, 128.2, 127.9, 127.8, 117.08, 117.06, 91.9, 91.6,
81.0, 80.6, 77.9, 77.8, 73.4, 72.7, 51.6, 46.7, 37.7, 32.5, 21.7. HRMS caled for CH;sNO*(M+H)",
288.1383, found 288.1382.

N-benzyl-3-(4-methoxyphenyl)-N-(prop-2-yn-1-yl)propiolamide (1t)

EI’>n
N (0]

Iﬂ l

OMe
yellow oil; '"H NMR (400 MHz, CDCl;, two rotamers) 87.53(d, J = 8.8 Hz, 1H), 7.47 (d, J = 8.4 Hz,
1H), 7.42-7.25 (m, 5H), 6.88 (t, J = 9.2 Hz, 2H), 5.00&4.80(s, 2H), 4.27&4.19 (d, J = 2.0 Hz, 2H),
3.87-3.77 (m, 3H), 2.44-2.16 (m, 1H). '3C NMR (100 MHz, CDCl;, two rotamers) & 161.3, 154.6,
154.5, 135.9, 135.7, 134.4, 134.3, 128.9, 128.8, 128.6, 128.1, 127.9, 127.8, 114.3, 112.0, 111.9, 92.1,
91.8, 80.7, 80.3, 77.92, 77.88, 73.3, 72.6, 55.4, 51.6, 46.7, 37.7, 32.5. HRMS caled for
CooHisNO,"(M+H)*, 304.1332, found 304.1331.

N-benzyl-3-(4-fluorophenyl)-N-(prop-2-yn-1-yl)propiolamide (1u)

Bn
|

N.__O

Iﬂ I

F

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) § 7.61 — 7.45 (m, 2H), 7.42 — 7.26 (m, 5H), 7.12
—7.00 (m, 2H), 5.00&4.80 (s, J = 78.9 Hz, 2H), 4.27& 4.20(d, J =2.4 Hz, 2H), 2.39&2.29 (t, /J=2.4
Hz, 1H). *C NMR (100 MHz, CDCl;, two rotamers) & 163.7 (d, J =251.3 Hz), 154.2, 154.1, 135.7,
135.5, 134.77&134.73(d, J = 8.8 Hz), 129.0, 128.8, 128.6, 128.2, 127.9, 127.8, 116.33, 116.30, 116.26,
116.1 (d, J =22.2 Hz), 90.4, 90.1, 81.2, 80.8, 77.74, 77.69, 73.4, 72.4, 51.6, 46.8, 37.7, 32.6. HRMS
calced for C1oHsFNO*(M+H)*, 292.1132, found 292.1133.
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N-benzyl-3-(4-chlorophenyl)-N-(prop-2-yn-1-yl)propiolamide (1V)

Bn

N._O

Iﬂ I

Cl

yellow oil; '"H NMR (400 MHz, CDCls, two rotamers) 8 7.57 — 7.43 (m, 2H), 7.43 — 7.30 (m, 7H),
5.00&4.81 (s, 2H), 4.33&4.21 (d, J = 2.4 Hz, 2H), 2.38&2.28 (t, J =2.4 Hz, 1H). *C NMR (100 MHz,
CDCls, two rotamers) & 154.1, 154.0, 136.67, 135.65, 135.5, 133.8, 133.7, 129.1, 129.0, 128.8, 128.6,
128.2, 128.0, 127.8, 118.7, 118.6, 90.1, 89.8, 82.1, 81.7, 77.7,77.6,73.3, 72.6, 51.6, 46.8, 37.63, 32.61.
HRMS calcd for CoH;sCINO*(M+H)", 308.0837, found 308.0838.

N-benzyl-3-(4-bromophenyl)-N-(prop-2-yn-1-yl)propiolamide (1w)

Bn

N.__O

Iﬂ I

Br

yellow oil; '"H NMR (400 MHz, CDCls, two rotamers) § 7.58 — 7.47 (m, 2H), 7.47 — 7.30 (m, 7H),
5.00&4.81 (s, 2H), 4.33&4.20 (d, J = 2.4 Hz, 2H), 2.38&2.28 (t, J =2.4 Hz, 1H). *C NMR (100 MHz,
CDCls, two rotamers) & 154.1, 154.0, 135.6, 135.4, 133.9, 133.8, 132.0, 129.0, 128.8, 128.6, 128.3,
128.0, 127.8, 125.0, 119.12, 119.07, 90.2, 89.9, 82.2, 81.9, 77.7, 77.6, 73.4, 72.7, 51.6, 46.8, 37.7, 32.6.
HRMS calcd for C1oH;sBrINO*(M+H)*, 354.0311, found 354.0314.

methyl 4-(3-(benzyl(prop-2-yn-1-yl)amino)-3-oxoprop-1-yn-1-yl)benzoate (1X)

Bn
|

N.__O

Iﬂ I

COOMe

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) & 8.02 (t, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz,
1H), 7.57 (d, J = 8.4 Hz, 1H), 7.41 — 7.27 (m, 5H), 4.99&7.80 (s, 2H), 4.33&4.19 (d, J = 2.4 Hz, 2H),
3.96-3.80 (m, 3H), 2.40&2.30 (t, J = 2.4 Hz, 1H). 3C NMR (100 MHz, CDCl;, two rotamers) &
166.05, 166.03, 153.9, 153.8, 135.6, 135.4, 132.40, 132.37, 131.4, 129.6, 129.0, 128.8, 128.6, 128.3,
128.0, 127.8, 124.7, 124.6, 90.0, 89.7, 83.4, 83.0,77.60, 77.55, 73.5, 72.8, 52.4, 51.6, 46.9, 37.7, 32.7.
HRMS calcd for CoiHisNOs;"(M+H)*, 332.1281, found 332.1281.

N-benzyl-3-(3,5-dimethylphenyl)-N-(prop-2-yn-1-yl)propiolamide (1y)
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yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) 8§ 7.45 — 7.29 (m, 5H), 7.22 (s, 1H), 7.17 (s, 1H),
7.11-7.03 (m, 1H), 5.03&4.83 (s, 2H), 4.36&4.21 (d, J = 2.4 Hz, 2H), 2.51 — 2.19 (m, 7H). 3C NMR
(100 MHz, CDCls, two rotamers) & 154.5, 154.4, 138.3, 135.9, 135.7, 132.3, 130.2, 128.9, 128.8,
128.6, 128.2, 128.0, 127.9, 119.80, 119.77, 92.0, 91.7, 80.7, 80.4, 77.84, 77.82, 73.3, 72.6, 51.6, 46.7,
37.7,32.5,21.09, 21.07. HRMS calcd for C21H20NO*(M+H)", 302.1539, found 302.1538.

N-benzyl-3-(naphthalen-2-y1)-N-(prop-2-yn-1-yl)propiolamide (1z)

I|3n

N._O

Iﬂ I

yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) & 8.22-8.04 (m, 1H), 7.91-6.76 (m, 3H), 7.64 —
7.46 (m, 3H), 7.48 — 7.32 (m, 5H), 5.08&4.85 (s, 2H), 4.41&4.24 (d, J = 2.4 Hz, 2H), 2.40&2.30 (t, J =
2.4 Hz, 1H).3C NMR (100 MHz, CDCl;, two rotamers) & 154.4, 154.3, 135.8, 135.7, 133.7, 133.6,
132.7, 129.0, 128.8, 128.7, 128.4, 128.3, 128.13, 128.11, 128.09, 128.0, 127.94, 127.90, 127.8, 127.0,
117.39, 117.35, 91.9, 91.6, 81.5, 81.2, 77.9, 77.8, 73.4, 72.6, 51.8, 46.8, 37.7, 32.6. HRMS calcd for
CasHisNO*(M+H)", 324.1383, found 324.1384

N-benzyl-N-(prop-2-yn-1-yl)but-2-ynamide (1aa)

I?n
N__O

Iﬂ I

yellow oil; '"H NMR (400 MHz, CDCls, two rotamers) & 7.69 — 7.02 (m, 5H), 4.92&4.74 (s, 2H),
4.26&4.12 (s, 2H), 2.34&2.23 (s, 1H), 2.05&2.02 (s, 3H)."*C NMR (100 MHz, CDCl;, two rotamers) &
154.3, 135.9, 135.7, 128.9, 128.7, 128.5, 128.1, 127.8, 90.4, 90.1, 77.9, 77.8, 73.1, 72.8, 72.4, 51 .4,
46.4,37.5, 32.3, 4.1. HRMS calcd for C1sHi4NO*(M+H)", 212.1070, found 212.1070

N-benzyl-N-(prop-2-yn-1-yl)oct-2-ynamide (1ba)

I?n
N._O

Iﬂ I
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yellow oil; '"H NMR (400 MHz, CDCl;, two rotamers) § 7.44 — 7.25 (m, 5H), 4.91&4.73 (s, 2H),
4.25&4.12(d, J = 2.4 Hz, 2H), 2.43 — 2.33 (m, 2H), 2.33&2.23 (t, J= 2.4 Hz, 1H), 1.67 — 1.49 (m, 2H),
1.47 — 1.20 (m, 4H), 0.96-0.76 (m, 3H).!* C NMR (100 MHz, CDCl;, two rotamers) & 154.4, 135.9,
135.7, 128.8, 128.7, 128.5, 128.0, 127.8, 94.6, 94.3, 77.9, 73.8, 73.7, 73.0, 72.4, 51.4, 46.5, 37.5, 32.3,
31.01, 30.99, 27.39, 27.36, 22.11, 22.07, 18.94, 18.92, 13.90, 13.86. HRMS calcd for
CisHNO*(M+H)", 268.1696, found 268.1696

N-benzyl-5-(benzyloxy)-N-(prop-2-yn-1-yl)pent-2-ynamide (1ca)

I?n
N__O

Iﬂ I

yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) & 7.43 — 7.18 (m, 10H), 4.93&4.76 (s, 2H),
4.58&4.52 (s, 2H), 4.26&4.14(d, J = 2.4 Hz, 2H), 3.75-3.59 (m, 2H), 2.71 (q, J = 2.8 Hz, 2H),
2.33&2.25 (t,J = 2.0 Hz, 1H).!*C NMR (100 MHz, CDCl;, two rotamers) & 154.1, 137.8, 137.7, 135.8,
135.7, 128.9, 128.7, 128.6, 128.50, 128.46, 128.1, 127.9, 127.83, 127.80, 127.77, 127.7, 91.1, 90.9,
779, 71.8, 74.5, 7422, 73.16, 73.1, 72.4, 67.3, 51.4, 46.5, 37.5, 32.3, 20.6. HRMS calcd for
C2HoNO,"(M+H)*, 332.1645, found 332.1646

OBn

N-benzyl-6-(benzyloxy)-N-(prop-2-yn-1-yl)hex-2-ynamide (1da)

Bn
|

N._O

Iﬂ f

yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) & 7.47 — 7.13 (m, 10H), 4.90&4.75 (s, 2H),
4.54&4.46 (s, 2H), 4.15&4.14 (d, J = 2.4 Hz, 2H), 3.61&3.54 (t, J = 2.4 Hz, 2H), 2.60-2.46 (m, 2H),
2.32&2.25 (t,J=2.4 Hz, 1H), 2.01 — 1.80 (m, 2H)."*C NMR (100 MHz, CDCls, two rotamers) & 154.3,
138.2, 135.7, 128.9, 128.7, 128.6, 128.4, 128.1, 127.82, 127.75, 127.7, 127.6, 93.8, 93.5, 77.92, 77.86,
73.9, 73.7, 73.1, 73.0, 72.4, 68.44, 68.39, 51.4, 46.5, 37.5, 32.4, 28.03, 28.01, 16.00, 15.97. HRMS
caled for Co3H24NO> (M+H)™, 346.1802, found 346.1805

N-benzyl-3-cyclopropyl-N-(prop-2-yn-1-yl)propiolamide (1ea)

I?n

N.__O

Iﬂ I

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) § 7.40 — 7.16 (m, 5H), 4.84&4.68 (s, 2H),
4.18&4.06(d, J = 2.4 Hz, 2H), 2.33&2.22 (t, J = 2.4 Hz, 1H), 1.43 — 1.30 (m, 1H), 0.99 — 0.71 (m,
4H)."3C NMR (100 MHz, CDCl;, two rotamers) & 154.3, 154.2, 135.9, 135.8, 128.8, 128.7, 128.4,
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128.0, 127.7,97.9, 97.6, 77.9, 73.2, 72.5, 69.0, 68.7, 51.3, 46.5, 37.5, 32.3, 9.18, 9.15. HRMS calcd for
C16H1NO*(M+H)*, 238.1226, found 238.1227

N-benzyl-3-cyclohexyl-N-(prop-2-yn-1-yl)propiolamide (1fa)

Bn
|

N.__O

Iﬂ I

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) & 7.41— 7.20 (m, 5H), 4.90&4.72 (s, 2H),
4.24&4.11 (d, J=2.4 Hz, 2H), 2.62 — 2.50 (m, 1H), 2.33&2.23 (t, J=2.4 Hz, 1H), 1.88 — 1.75 (m, 2H),
1.74 — 1.59 (m, 2H), 1.59 — 1.23 (m, 6H)."*C NMR (100 MHz, CDCls, two rotamers) & 154.5, 154.4,
134.0, 135.8, 128.8, 128.7, 128.5, 128.0, 127.80, 127.75, 97.9, 97.5, 77.9, 73.8, 73.4, 73.0, 72.4, 51.4,
46.5, 37.6, 32.3, 31.6, 31.5, 29.1, 25.7, 25.6, 24.60, 24.56. HRMS calcd for CiyH,NO"(M+H)",
280.1696, found 280.1695

N-benzyl-3-phenyl-N-(3-phenylprop-2-yn-1-yl)propiolamide (1ga)

Bn
|

N._O

(.

Ph Ph

yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) 8 7.63 — 7.31 (m, 15H), 5.10&4.90 (s, 2H),
4.61-4.47 (s, 2H)."*C NMR (100 MHz, CDCl;, two rotamers) & 154.4, 154.3, 136.0, 135.8, 132.6,
132.5, 131.9, 131.8, 130.3, 129.0, 128.8, 128.7, 128.64, 128.60, 128.5, 128.4, 128.3, 128.2, 127.93,
127.86, 122.5, 122.3, 120.32, 120.25, 91.5, 91.0, 85.1, 84.4, 83.13, 83.08, 81.4, 81.2, 51.8, 47.1, 38.7,
33.5. HRMS calcd for CosHo0NO*(M+H)", 350.1539, found 350.1537

N-benzyl-N-(3-(4-methoxyphenyl)prop-2-yn-1-yl)-3-phenylpropiolamide (1ha)

I|3n

N.__O

[l

PMP Ph

yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) & 7.68-5.59 (m, 1H), 7.57 — 7.53 (m, 1H), 7.47
—7.33 (m, 9H), 6.93-6.82 (m, 2H), 5.10&4.90 (s, 2H), 4.60&4.46 (s, 2H), 3.82(s, 3H).'3C NMR (100
MHz, CDCls, two rotamers) & 159.9, 159.8, 154.3, 136.0, 135.9, 133.30, 133.25, 132.54, 132.51, 130.2,
128.9, 128.7, 128.62, 128.56, 128.1, 127.9, 127.8, 120.3, 114.6, 114.4, 114.0, 113.9, 91.4, 90.9, 85.0,
84.3, 81.62, 81.60, 81.5, 81.2, 55.3, 51.7, 47.0 38.8, 33.6. HRMS calcd for CsH»NO, (M+H)",
380.1645, found 380.1649

N-benzyl-3-phenyl-N-(3-(p-tolyl)prop-2-yn-1-yl)propiolamide (1ia)
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Bn

[l

Tol Ph

yellow oil; '"H NMR (400 MHz, CDCls, two rotamers) & 7.68-7.49 (m, 2H), 7.49 — 7.31 (m, 10H), 7.20
— 7.11 (m, 2H), 5.11&4.91 (s, 2H), 4.62&4.48 (s, 2H), 2.37 (s, 3H)."*C NMR (100 MHz, CDCl;, two
rotamers) 6 154.4, 154.3, 138.9, 138.7, 136.1, 135.9, 132.6, 132.5, 131.8, 131.7, 130.3, 129.2, 129.1,
129.0, 128.8, 128.6, 128.4, 128.1, 127.93, 127.86, 120.33, 120.25, 119.5, 119.3, 91.4, 91.0, 85.3, 84.6,
82.5, 824, 815, 81.3, 60.4, 51.8, 47.1, 38.8, 33.6, 21.5, 21.1, 14.3. HRMS caled for
CasHoNO (M+H)", 364.1696, found 364.1694

N-benzyl-N-(but-2-yn-1-yl)-3-phenylpropiolamide (1ja)

I?n

N.___O

(.

Ph

yellow oil; 'H NMR (400 MHz, CDCls, two rotamers) & 7.59 — 7.49 (m, 2H), 7.46 — 7.23 (m, 8H),
5.00&4.80 (s, 2H), 4.34 — 4.11 (m, 2H), 1.85&1.83 (t, J = 2.4 Hz, 3H).!3C NMR (100 MHz, CDCls,
two rotamers) 6 154.3, 154.2, 136.1, 136.0, 132.51, 132.48, 130.3, 130.2, 128.9, 128.7, 128.58, 128.56,
128.0, 127.83, 127.75, 120.4, 120.3, 91.1, 90.7, 81.6, 81.23, 81.17, 80.3, 73.1, 73.0, 51.6, 46.7, 38.2,
33.1, 3.6. HRMS calcd for C2oH1sNO*(M+H)*, 288.1383, found 288.1382

N-benzyl-N-(pent-2-yn-1-yl)-3-phenylpropiolamide (1ka)

Ph

yellow oil; 'H NMR (400 MHz, CDCl;, two rotamers) & 7.61 — 7.56 (m, 1H), 7.55 — 7.51 (m, 1H),
7.48 — 7.27 (m, 8H), 5.01&4.81 (s, 2H), 4.27 (t, J = 2.0 Hz, 2H), 2.30-2.14 (m, 2H), 1.22-1.06 (m,
3H)."3C NMR (100 MHz, CDCls, two rotamers) & 154.3, 154.2, 136.2, 136.0, 132.51, 132.49, 130.22,
130.20, 128.8, 128.7, 128.6, 128.0, 127.9, 127.7, 120.4, 120.3, 91.1, 90.7, 87.1, 86.3, 81.6, 81.2, 73.2,
73.1, 51.5, 46.7, 38.3, 33.1, 13.82, 13.81, 12.4. HRMS calcd for C, H2o0NO"(M+H)*, 302.1539, found
302.1537

I11. Procedure for the Tandem Azide-alkyne Cycloaddition/hydroamination
Reactions

General procedure for the synthesis of [1,2,3]|triazolo[1,5-a]pyrazin-4(5H)-ones

R R

N._O
( T NaN; (1.0 equiv) J:N:/(i

N—R!

‘ ‘ l l NaHCO3 (1.0 equiv) DMSO, 80 °C, 12 h 2 N _

2 1 R N=N
RZ R

1 4

A mixture of 1 (0.2 mmol, 1.0 equib), NaN3 (0.2 mmol, 13.6 mg, 1.0 equiv), NaHCOs3 (0.2 mmol,
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16.8 mg, 1.0 equiv) in DMSO (2 mL) was stirred in 80 °C for 12 hours under the atmosphere of argon.
After the reaction was complete (monitored by TLC), H>O (15.0 mL) and ethyl acetate (50.0 mL) were
added. The organic phase was separated, and the aqueous phase was extracted with ethyl acetate (10.0
mLX 3). The combined organic phase was washed with H,O (10.0 mLx 5) and brine, dried over
Na,SO4. The solvent was removed under reduced pressure, The residue was purified by flash

chromatography (ethyl acetate/petroleum ether = 1/4) to afford the desired products 4.

5-benzyl-7-methyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4a)

Ii%n

N O
x
e N \y—Ph

N=N
58.2 mg, 92%, white solid, melt point (120-125 °C); 'H NMR (400 MHz, CDCls)  8.39 (d, /= 7.2 Hz,
2H), 7.52 (t, J = 7.2 Hz, 2H), 7.44 (t, J = 7.2 Hz, 1H), 7.41 — 7.29 (m, 5H), 6.52 (s, 1H), 5.12 (s, 2H),
2.56 (s, 3H).3C NMR (100 MHz, CDCl3) & 154.8, 147.8, 135.7, 129.6, 129.3, 129.2, 129.1, 128.4,
128.3, 128.2, 123.2, 118.3, 117.0, 50.4, 13.6. HRMS calcd for C1oH17NsO"(M+H)", 317.1397, found
317.1394.

M

5-allyl-7-methyl-3-phenyl-[1,2,3]triazolo[1,5-a]pyrazin-4(5H)-one (4b)

=
N (0]
g
Me N~ Xy—Ph
N=N

43.0 mg, 81%, white solid, melt point (145-148 °C); *H NMR (400 MHz, CDCls) § 8.38 (t, J = 7.6 Hz,
2H), 7.51 (t, J = 7.2 Hz, 2H), 7.44 (t, J = 7.2 Hz, 1H), 6.53 (s, 1H), 6.12 — 5.84 (m, 1H), 5.40-5.24 (m,
2H), 4.58 (d, J = 5.6 Hz, 2H), 2.65 (s, 3H). 13C NMR (100 MHz, CDCls) & 154.5, 147.8, 131.8, 129.5,
129.2, 129.1, 128.3, 123.2, 119.4, 118.2, 116.9, 49.5, 13.6. HRMS calcd for CisHisN4sO*(M+H)*,
267.1240, found 267.1242.

5-(3-methoxypropyl)-7-methyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4¢)

MeO\/\

J:N o)
|
&” "N\ —Ph

N=N

M

56.0 mg, 94%, white solid, melt point (150-153 °C); *H NMR (400 MHz, CDCls) 6 8.37 (d, J = 7.2 Hz,
2H), 7.50 (t, J = 7.2 Hz, 2H), 7.43 (t, J = 7.2 Hz, 1H), 6.60 (s, 1H), 4.05 (t, J = 7.2 Hz, 2H), 3.44 (t,J =
5.6 Hz, 2H), 3.37 (s, 3H), 2.63 (s, 3H), 2.12 — 1.96 (m, 2H). ¥*C NMR (100 MHz, CDCls) & 154.7,
147.6, 129.6, 129.2, 129.1, 128.3, 123.3, 119.5, 116.4, 68.9, 58.7, 45.9, 28.6, 13.6. HRMS calcd for
C16H19N4O2*(M+H)*, 299.1503, found 299.1504.

7-methyl-5-(2-morpholinoethyl)-3-phenyl-[ 1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4d)
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e
e

59.4 mg, 89%, yellow solid, melt point (150-152 °C); *H NMR (400 MHz, CDCl3) & 8.35 (d, J = 7.6 Hz,
2H), 7.50 (t, J = 7.2 Hz, 2H), 7.43 (t, J = 7.2 Hz, 1H), 6.60 (s, 1H), 4.04 (t, J = 6.4 Hz, 2H), 3.70 (t, J =
4.4 Hz, 4H), 2.70 (t, J = 6.4 Hz, 2H), 2.62 (s, 3H), 2.53 (M, J = 4 Hz, 4H). 3C NMR (100 MHz, CDCls)
§ 154.7, 147.6, 129.6, 129.2, 129.1, 128.4, 123.1, 119.4, 116.2, 67.0, 57.0, 53.7, 44.9, 13.6. HRMS
calcd for CisH2oNsO,*(M+H)*, 340.1768, found 340.1763.

5-(2-(1H-pyrrol-1-yl)ethyl)-7-methyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4€)

O
/J:N 0
|
Me” “N"\—Ph
N=N

55.0 mg, 86%, yellow solid, melt point (158-160 °C); *H NMR (400 MHz, CDCl3) & 8.36 (d, J = 7.2
Hz, 2H), 7.53 (t, J = 7.2 Hz, 2H), 7.46 (t, J = 7.2 Hz, 1H), 6.59 (t, J = 1.6 Hz, 2H), 6.19 (t, J = 2.0 Hz,
2H), 5.71 (s, 1H), 4.36-4.14 (m, 4H), 2.45 (s, 3H). °C NMR (100 MHz, CDCls) & 154.6, 147.9, 129.4,
129.2, 129.2, 128.4, 122.8, 120.7, 118.7, 1165, 109.6, 50.3, 47.8, 13.3. HRMS calcd for
C1sH1sNsO*(M+H)*, 320.1506, found 320.1500.

5-cyclopropyl-7-methyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4f)

N (0]
x
Me N N\y—Ph
N=N

52.0 mg, 99%, yellow solid, melt point (155-158 °C); *H NMR (400 MHz, CDCl3) & 8.39 (d, J = 7.2
Hz, 2H), 7.61 — 7.45 (t, J = 8.0 Hz, 2H), 7.42 (t, J = 7.2 Hz, 1H), 6.60 (s, 1H), 3.27 — 3.14 (m, 1H),
2.59 (s, 3H), 1.23 — 1.09 (m, 2H), 1.02 — 0.82 (m, 2H). *C NMR (100 MHz, CDCls) & 156.0, 147.5,
129.6, 129.2, 129.1, 128.3, 123.2, 119.0, 116.2, 31.1, 13.6, 7.3. HRMS calcd for CisHisN4O*(M+H)*,
267.1240, found 267.1242.

5-cyclobutyl-7-methyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4g)

N 0}
A
Me l\{ N\y—Ph
N=

55.0 mg, 98%, white solid, melt point (160-163 °C); 'H NMR (400 MHz, CDCl3) & 8.35 (d, J = 7.2 Hz,
2H), 7.50 (t, J = 8.0 Hz, 2H), 7.43 (d, J = 7.2 Hz, 1H), 6.72 (s, 1H), 5.26 — 5.07 (m, 1H), 2.66 (s, 3H),
2.56-2.41 (m, 2H), 2.36 — 2.19 (m, 2H), 1.97 — 1.82 (m, 2H).23C NMR (100 MHz, CDCls) & 154.6,
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147.6, 129.7, 129.2, 129.0, 128.3, 123.1, 116.4, 114.9, 50.0, 29.7, 14.9, 13.8. HRMS calcd for
C16H17N4O*(M+H)*, 281.1397, found 281.1395.

5-cyclopentyl-7-methyl-3-phenyl-[1,2,3]triazolo[1,5-a]pyrazin-4(5H)-one (4h)

N.__O
x
Me N N\y—Ph
N=N

56.2 mg, 96%, white solid, melt point (150-153 °C); 'H NMR (400 MHz, CDCls) § 8.41 — 8.30 (m,
2H), 7.50 (t, J= 7.6 Hz, 2H), 7.42 (t, J = 7.2 Hz, 1H), 6.56 (s, 1H), 5.34 (p, J = 8.4 Hz, 1H), 2.65 (s,
3H), 2.26-2.10 (m, 2H), 1.96 — 1.85 (m, 2H), 1.81 — 1.66 (m, 4H). *C NMR (100 MHz, CDCl;) §
154.9, 147.6, 129.7, 129.3, 129.0, 128.3, 123.0, 117.0, 114.9, 55.1, 31.6, 24.5, 13.9. HRMS calcd for
Ci7H19N4O"(M+H)*, 295.1553, found 295.1550.

7-methyl-3,5-diphenyl-[1,2,3]triazolo[1,5-a]pyrazin-4(5H)-one (4i)

N.__O
x
Me N N\y—Ph
N=N

51.2 mg, 85%, white solid, melt point (125-130 °C); 'H NMR (400 MHz, CDCl;) 1H NMR (400 MHz,
CDCL:) 8 8.39 (d, J = 7.2 Hz, 2H), 7.54 (t, J = 7.2 Hz, 2H), 7.50-7.35 (m, 6H), 6.73 (s, 1H), 2.67 (s,
3H).3C NMR (100 MHz, CDCl3) § 154.5, 148.4, 139.1, 129.7, 129.4, 129.3, 129.2, 128.9, 128.3,
126.7,123.2, 119.6, 116.8, 13.6. HRMS calcd for C;sHsN4O"(M+H)*,303.1240, found 303.1247
7-methyl-3-phenyl-5-(o-tolyl)-[ 1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4j)

CL.

IN o
|
& NN, —Ph

N=N

M

50.1 mg, 79%, white solid, melt point (145-148 °C);*H NMR (400 MHz, CDClIs) & 8.47 — 8.40 (m, 2H),
7.51 — 7.33 (m, 6H), 7.30-7.22 (m, 1H), 6.58 (d, J = 1.2 Hz, 1H), 2.67 (d, J = 0.8 Hz, 3H), 2.24 (s,
3H).1*C NMR (100 MHz, CDCI3) & 154.2, 148.3, 138.2, 135.5, 131.4, 129.6, 129.4, 129.3, 129.2,
128.3, 127.5, 123.3, 119.5, 116.7, 17.8, 13.6. HRMS calcd for C19H17N:O*(M+H)*, 317.1397, found
317.1395.

7-methyl-3-phenyl-5-(m-tolyl)-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4K)
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¢

N.__O
x
e N \y—Ph

N=N

M

50.0 mg, 79%, yellow solid, melt point (135-138 °C); 'H NMR (400 MHz, CDCl;) & 8.72 (d, J =
7.6Hz, 2H), 7.84-7.66 (m, 4H), 7.64 — 7.47 (m, 3H), 7.04 (s, 1H), 2.99 (s, 3H), 2.76 (s, 3H). 1*C NMR
(100 MHz, CDCl3) & 154.8, 148.6, 140.0, 139.2, 129.8, 129.6, 129.5, 129.4, 128.6, 128.5, 127.5, 123.9,
123.5,119.9, 116.8, 21.5, 13.7. HRMS calcd for CioH7N4O"(M+H)", 317.1397, found 317.1398.

7-methyl-3-phenyl-5-(p-tolyl)-[ 1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (41)

N 0]
A
Me N \y—Ph
N=N

50.2 mg, 79%, white solid, melt point (146-149 °C);'H NMR (400 MHz, CDCI3) & 8.44 — 8.26 (m,
2H), 7.50 — 7.37 (m, 3H), 7.35 — 7.25 (m, 4H), 6.71 (s, 1H), 2.64 (s, 3H), 2.42 (s, 3H).'3C NMR (100
MHz, CDCI3) & 154.6, 148.4, 139.0, 136.5, 130.2, 129.4, 129.3, 129.2, 128.3, 126.4, 123.3, 119.8,
116.7,21.2, 13.6. HRMS caled for C1oHi7sN4O*(M+H)*, 317.1397, found 317.1398

5-(4-methoxyphenyl)-7-methyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4m)

OMe

N.__O
x
e l\{\ Ph

N=N

M

53.2mg, 80%, white solid, melt point (132-135 °C); 'H NMR (400 MHz, CDCl;) & 8.40 (d, J = 7.2 Hz,
2H), 7.51-7.37 (m, 3H), 7.33 (d, J = 8.8 Hz, 2H), 7.03 (t, J = 8.8 Hz, 2H), 6.69 (s, 1H), 3.86 (d, /= 9.8
Hz, 3H), 2.66 (s, 3H)."3C NMR (100 MHz, CDCls) & 159.8, 154.9, 148.4, 131.9, 129.5, 129.4, 129.2,
128.4, 127.9, 123.4, 120.0, 116.9, 114.9, 55.8, 13.6. HRMS calcd for Ci9H7N4O,"(M+H)*, 333.1346,
found 333.1347.

5-(4-chlorophenyl)-7-methyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4n)
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Cl

N.__O
A
e N\ Ph

N=N

M

56.1 mg, 83%, white solid, melt point (131-134 °C); *H NMR (400 MHz, CDCls) & 8.36 (d, J = 7.6 Hz,
2H), 7.64-7.31 (m, 7H), 6.67 (s, 1H), 2.67 (s, 3H). °C NMR (100 MHz, CDCls) & 154.4, 148.6, 137.5,
134.8, 129.8, 129.3, 129.3, 128.4, 128.1, 123.0, 119.0, 117.2, 100.0, 13.5. HRMS calcd for
C1sH1CIN,O*(M+H)*, 337.0851, found 337.0856.

7-methyl-5-(naphthalen-2-y1)-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (40)

N.__O
A
e l\{ Xy—Ph

N=N

M

62.1 mg, 88%, white solid, melt point (140-143 °C); *H NMR (400 MHz, CDCls) 5 8.44 — 8.35 (m, 2H),
7.99 (d, J = 8.8 Hz, 1H), 7.95 — 7.84 (m, 3H), 7.63 — 7.41 (m, 6H), 6.81 (s, 1H), 2.68 (s, 3H).13C NMR
(100 MHz, CDCls) 5 154.7, 148.5, 136.6, 133.3, 132.8, 129.6, 129.4, 129.3, 129.2, 128.4, 128.1, 127.9,
127.2,127.1, 125.3, 124.3, 123.2, 119.7, 116.9, 13.6. HRMS calcd for CooH17N4O*(M+H)*, 353.1397,
found 353.1393.

7-methyl-3-phenyl-5-(thiophen-3-yl)-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4p)

S
b

N 0]
x
e l\{ Xy—Ph

N=N

M
60.2 mg, 99%, yellow solid, melt point (160-163 °C); *H NMR (400 MHz, CDCls) § 8.37 (d, J=7.2
Hz, 2H), 7.55-7.31 (m, 5H), 7.27 (d, J = 5.2 Hz, 1H), 6.77 (s, 1H), 2.66 (s, 3H).*C NMR (100 MHz,
CDClz) 6 154.1, 148.6, 136.7, 129.3, 128.4, 126.1, 124.7, 123.1, 120.1, 119.3, 117.0, 13.6. HRMS
calcd for C16H13N4OS*(M+H)*, 309.0805, found 309.0807.

5-benzyl-7-methyl-3-(o-tolyl)-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4q)
x
N
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58.2 mg, 88%, white solid, melt point (128-131 °C); 'H NMR (400 MHz, CDCl3)  7.53 (d, J = 7.2 Hz,
1H), 7.42 — 7.29 (m, 8H), 6.54 (s, 1H), 5.10 (s, 2H), 2.62 (s, 3H), 2.40 (s, 3H). 3C NMR (100 MHz,
CDCls) § 154.4, 147.7, 137.8, 135.7, 131.3, 130.4, 129.2, 129.1, 128.8, 128.5, 128.3, 125.4, 124.1,
118.3, 116.9, 50.1, 20.4, 13.6. HRMS calcd for CaH 1oN4O*(M+H)*, 331.1553, found 331.1551.

5-benzyl-7-methyl-3-(m-tolyl)-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4r)

|
N
£
Me

N\

60.2 mg, 91%, white solid, melt point (128-131 °C); 'H NMR (400 MHz, CDCl;)8 8.23-8.13 (m, 2H),
7.46 — 731 (m, 6H), 7.29 — 7.24 (m, 1H), 6.52 (s, 1H), 5.15 (s, 2H), 2.58 (s, 3H), 2.48 (s, 3H). 1*C
NMR (100 MHz, CDCls) 6 154.8, 148.1, 138.0, 135.7, 130.0, 129.7, 129.4, 129.1, 128.4, 128.3, 128.2,
126.6, 123.1, 118.2, 117.0, 50.3, 21.6, 13.7. HRMS calcd for CyH;sN4O"(M+H)*, 331.1553, found
331.1551.

5-benzyl-7-methylene-3-(p-tolyl)-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4S)

N._O
x
Me N N
N=N

60.1 mg, 91%, white solid, melt point (128-130 °C); 'H NMR (400 MHz, CDCls) & 8.29 (d, J = 8.0 Hz,
2H), 7.46 — 7.28 (m, 7H), 6.51 (s, 1H), 5.11 (s, 2H), 2.55 (s, 3H), 2.43 (s, 3H). '*C NMR (100 MHz,
CDCl) 6 154.8, 147.8, 139.1, 135.8, 129.2, 129.10, 129.07, 128.4, 128.2, 126.7, 122.9, 118.3, 117.0,
50.3, 21.5, 13.6. HRMS caled for C2oH9N4O*(M+H)*, 331.1553, found 331.1555.

5-benzyl-3-(4-methoxyphenyl)-7-methyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one(4t)

1
N (0]
JI OMe
Me N N
N=N

62.2 mg, 90%, white solid, melt point (128-131 °C); 'H NMR (400 MHz, CDCl3)  8.37 (d, J = 8.4 Hz,
2H), 7.36 (m, 5H), 7.04 (d, J = 8.4 Hz, 2H), 6.50 (s, 1H), 5.13 (s, 2H), 3.88 (s, 3H), 2.56 (s, 3H)."313C
NMR (100 MHz, CDCIs) 6 160.4, 155.0, 147.8, 135.8, 130.7, 129.1, 128.4, 128.2, 122.6, 122.1, 118.1,
117.0, 113.8, 55.3, 50.3, 13.6. HRMS calcd for C20H1oN4O2"(M+H)*, 347.1503, found 347.1506.

5-benzy1-3 -(4-fluorophenyl)-7-methyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4u)

i@@

60.1 mg, 90%, white solid, melt point (128-131 °C); 'H NMR (400 MHz, CDCls) § 8.50-8.35 (m, 2H),
7.49 — 7.31 (m, 5H), 7.19 (t, J = 8.4 Hz, 2H), 6.54 (s, 1H), 5.14 (s, 2H), 2.58 (s, 3H). 1*C NMR (100
MHz, CDCl3) 6 164.4(d, J =247.3 Hz), 154.8, 147.0, 135.6, 131.2(d, J =8.8 Hz), 129.2, 128.5, 128.2,
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125.74, 125.71, 123.0, 118.3, 117.1, 115.4(d, J =21.5 Hz), 504, 13.6. HRMS calcd for
CioH1sFN4O*(M+H)", 335.1303, found 335.1303.

5-benzyl-3-(4-chlorophenyl)-7-methyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4V)

Fi’m
N O
JI Cl
Me l\{ N
N=N

64.2 mg, 91%, yellow solid, melt point (121-124 °C); 'H NMR (400 MHz, CDCl;) & 8.42 — 8.36 (m,
2H), 7.49 — 7.44 (m, 2H), 7.42 — 7.31 (m, 5H), 6.54 (d, /= 1.2 Hz, 1H), 5.13 (s, 2H), 2.57 (d, J=1.2
Hz, 3H). 3C NMR (100 MHz, CDCl3) 8 154.7, 146.7, 135.6, 135.2, 130.5, 129.2, 128.6, 128.5, 128.2,
128.1, 123.2, 1184, 117.1, 50.5, 13.6. HRMS calcd for C;oH;sCINsO*(M+H)", 351.1007, found
351.1009.

5-benzyl-3-(4-bromophenyl)-7-methyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4W)

?n
N O
JI Br
Me l\{ N
N=N

70.1 mg, 89%, white solid, melt point (123-126 °C); 'H NMR (400 MHz, CDCls) & 8.33 (d, J = 8.4 Hz,
2H), 7.63 (d, J = 8.4 Hz, 2H), 7.43 — 7.33 (m, 5H), 6.55 (s, 1H), 5.14 (s, 2H), 2.58 (s, 3H). '3C NMR
(100 MHz, CDCl3) 6 154.7, 146.8, 135.5, 131.6, 130.8, 129.2, 128.5, 128.2, 125.9, 123.6, 123.3, 118.4,
117.1, 50.5, 13.6. HRMS caled for Ci9H sBrN4sO*(M+H)", 397.0482, found 397.0481.

methyl 4-(5-benzyl-7-methyl-4-ox0-4,5-dihydro-[ 1,2,3]triazolo[ 1,5-a]pyrazin-3-yl)benzoate (4X)

I?n
N O
JI COOMe
Me N N
N=N

64.1 mg, 86%, yellow solid, melt point (128-131 °C);'H NMR (400 MHz, CDCls) § 8.53 (d, J = 8.4
Hz, 2H), 8.18 (d, J = 8.4 Hz, 2H), 7.43 — 7.31 (m, 5H), 6.57 (d, J= 1.2 Hz, 1H), 5.16 (s, 2H), 3.97 (s,
3H), 2.61 (d, J = 1.2 Hz, 3H). *C NMR (100 MHz, CDCl3) § 166.9, 154.6, 146.7, 135.5, 133.9, 130.3,
129.6, 129.2, 129.1, 128.5, 128.2, 123.7, 118.5, 117.1, 52.2, 50.5, 13.6. HRMS calcd for
C21Hi9N4Os*(M+H)", 375.1452, found 375.1459.

5-benzyl-3-(3,5-dimethylphenyl)-7-methyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4y)

N 0 Me
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60.0 mg, 87%, white solid, melt point (127-130 °C); 'H NMR (400 MHz, CDCls) & 7.9 (s, 2H), 7.43 —
7.32 (m, SH), 7.10 (s, 1H), 6.50 (s, 1H), 5.16 (s, 2H), 2.58 (s, 3H), 2.44 (s, 6H).*C NMR (100 MHz,
CDCly) & 154.8, 148.2, 137.8, 135.8, 130.9, 129.3, 129.1, 128.4, 128.2, 127.0, 123.0, 118.1, 117.0,
50.2,21.5, 13.7. HRMS caled for CaHy NsO*(M+H)*,345.1710, found 345.1715.

5-benzyl-7-methyl-3-(naphthalen-2-yl)-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4Z)

I?n
N O
x

Me N N Q

N=N
70.1 mg, 96%, white solid, melt point (129-132 °C); 'H NMR (400 MHz, CDCl;) & 9.01 (s, 1H), 8.52
(d, J=8.8 Hz, 1H), 8.06 — 8.00 (m, 1H), 7.98 (d, J= 8.8 Hz, 1H), 7.92 — 7.87 (m, 1H), 7.59 — 7.49 (m,
2H), 7.42 —7.31 (m, 5H), 6.51 (s, 1H), 5.15 (s, 2H), 2.58 (s, 3H). 3C NMR (100 MHz, CDCl5) § 154.8,
1479, 135.7, 133.6, 133.3, 129.13, 129.05, 128.9, 128.4, 128.2, 127.9, 127.6, 127.0, 126.7, 126.5,

126.1, 123.4, 118.3, 117.1, 50.4, 13.7. HRMS caled for Ca3H;oN4sO"(M+H)*, 367.1553, found
367.1554.

5-benzyl-3,7-dimethyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4aa)

I|3n
N._O
o
Me l\{ Ny—Me
N=N

42.3 mg, 83%, colourless oil;'H NMR (400 MHz, CDCl3) & 7.43 — 7.23 (m, 5H), 6.45 (s, 1H), 5.11 (s,
2H), 2.78 (s, 3H), 2.54 (s, 3H). '3C NMR (100 MHz, CDCl;) & 155.4, 145.4, 135.7, 129.1, 128.4,
128.1, 124.1, 118.0, 117.1, 49.9, 13.4, 11.4. HRMS caled for Ci4sHsNsO*(M+H)", 255.1240, found
255.1241.

5-benzyl-7-methyl-3-pentyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4ba)

I|3n
N 0}
JI :/g/&/
Me NN
l‘\l:N 3 Me

52.2 mg, 84%, colourless oil; 'H NMR (400 MHz, CDCls) & 7.44 — 7.31 (m, 5H), 6.44 (d, J = 0.8 Hz,
1H), 5.10 (s, 2H), 3.18 (t, J = 7.6 Hz, 2H), 2.53 (d, J = 0.8 Hz, 3H), 1.90 — 1.79 (m, 2H), 1.46 — 1.27
(m, 6H), 0.92 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCl;) § 155.2, 149.9, 135.8, 129.1, 128.4,
128.2, 123.7, 117.9, 117.0, 49.8, 31.5, 29.2, 257, 22.5, 14.0, 13.4. HRMS calcd for
CisHsN4O"(M+H)*,311.1866, found 311.1869.

5-benzyl-3-(2-(benzyloxy)ethyl)-7-methyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4ca)

I|3n
N__O
1 i/\/
M N
« N OBn
N=N

60.1 mg, 80%, colourless oil;'H NMR (400 MHz, CDCl3) & 7.44 — 7.26 (m, 10H), 6.45 (s, 1H), 5.08 (s,
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2H), 4.60 (s, 2H), 3.9 (t, J = 6.8 Hz, 2H), 3.53 (t, J = 6.8 Hz, 2H), 2.51 (s, 3H). 3C NMR (100 MHz,
CDCls) § 155.0, 146.4, 1384, 135.7, 129.1, 128.4, 128.3, 128.2, 127.7, 127.4, 124.4, 118.0, 117.0,
72.6, 68.9, 49.9, 26.4, 13.4. HRMS caled for C2HyN4O, (M+H)", 375.1816, found 375.1819.

5-benzyl-3,7-dimethyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4da)

I|3n
N (0]
x
Me N N
N=N OBn

63.2 mg, 81%, colourless oil;'H NMR (400 MHz, CDCI3) & 7.41 — 7.25 (m, 10H), 6.44 (s, 1H), 5.08 (s,
2H), 4.53 (s, 2H), 3.64 (t, J = 6.4 Hz, 2H), 3.30 (t, J = 7.6 Hz, 2H), 2.51 (s, 3H), 2.24 — 2.15 (m, 2H).
13C NMR (100 MHz, CDCl;) § 155.1, 149.2, 138.7, 135.8, 129.1, 128.4, 128.3, 128.2, 127.6, 127.4,
123.9, 118.0, 117.0, 72.8, 69.8, 49.9, 29.3, 22.7, 13.4. HRMS calcd for C23HasN4O,"(M+H)", 389.1972,
found 389.1977.

5-benzyl-3-cyclopropyl-7-methyl-[1,2,3]triazolo[1,5-a]pyrazin-4(5H)-one (4ea)

I|3n
N 0}
Iney
Me l\{ N
N=N

45.1 mg, 80%, colourless oil;'H NMR (400 MHz, CDCl3) § 7.44 — 7.29 (m, 5H), 6.42 (s, 1H), 5.10 (s,
2H), 2.83 — 2.67 (m, 1H), 2.49 (s, 3H), 1.34 — 1.19 (m, 2H), 1.17-1.05 (m, 2H). 3C NMR (100 MHz,
CDCls) 8 155.4, 151.5, 135.8, 129.1, 128.4, 128.1, 123.9, 117.8, 117.1, 49.8, 13.4, 9.6, 6.9. HRMS
caled for C1¢Hi7N4O*(M+H)", 281.1397, found 281.1399.

5-benzyl-3-cyclohexyl-7-methyl-[1,2,3]triazolo[1,5-a]pyrazin-4(5H)-one (4fa)

I?n
N O
LU0
Me N N
N=N

52.0 mg, 81%, colourless oil;'H NMR (400 MHz, CDCl3) & 7.41 — 7.27 (m, 5H), 6.46 (s, 1H), 5.09 (s,
2H), 3.58-3.36 (m, 1H), 2.51 (s, 3H), 2.09-1.93(m, 3H), 1.87 — 1.72 (m, 4H), 1.52 — 1.31 (m, 3H)."3C
NMR (100 MHz, CDCl3) & 155.2, 154.3, 135.8, 129.1, 128.4, 128.1, 122.9, 117.8, 117.0, 49.9, 35.4,
32.3,26.4,25.9, 13.5. HRMS calcd for C19H23N4O"(M+H)", 323.1866, found 323.1864.

5,7-dibenzyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4ga)

I?n

N.__O

|
Ph\):N \_ph

N=N
65.1 mg, 82%, yellow solid, melt point (153-156 °C); *H NMR (400 MHz, CDCls) *H NMR (400 MHz,
CDClz) 6 8.38 (d, J = 7.2 Hz, 2H), 7.51 (t, J = 7.2 Hz, 2H), 7.48 — 7.28 (m, 11H), 6.53 (s, 1H), 4.89 (s,
2H), 4.28 (s, 2H). 3C NMR (100 MHz, CDCl3) & 164.0, 162.3, 156.7, 148.3, 147.5, 135.6, 132.3, 129.4,
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129.1, 129.0, 128.36, 128.35, 128.22, 128.20, 127.1, 123.5, 122.8, 51.4, 49.4. HRMS calcd for
CosH21N4O*(M+H)*, 393.1710, found 393.1710.

5-benzyl-7-(4-methoxybenzyl)-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4ha)

Bn
|

N.__O

|
PMP\):N \_Ph

N=N
70.1 mg, 83%, yellow solid, melt point (156-158 °C); *H NMR (400 MHz, CDCl3) & 8.38 (d, J = 7.2
Hz, 2H), 7.55 — 7.36 (m, 10H), 6.88 (d, J = 8.8 Hz, 2H), 6.45 (s, 1H), 4.88 (s, 2H), 4.25 (s, 2H), 3.84 (s,
3H). 3C NMR (100 MHz, CDCls)  160.3, 156.8, 148.2, 135.6, 131.3, 129.4, 129.2, 129.08, 129.05,
128.3, 128.2, 1245, 123.8, 122.8, 122.7, 1215, 1138, 55.3, 51.8, 49.4. HRMS calcd for
CasH2sN40,* (M+H)*,423.1816, found 423.1812.

5-benzyl-7-(4-methylbenzyl)-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4ia)

Bn
|

N.__O

|

N=N
66.2 mg, 81%, yellow solid, melt point (150-152 °C); *H NMR (400 MHz, CDCl3) & 8.39 (d, J = 7.2
Hz, 2H), 7.51 (t, J = 7.2 Hz, 2H), 7.48 — 7.27 (m, 8H), 7.16 (d, J = 7.6 Hz, 2H), 6.48 (s, 1H), 4.88 (s,
2H), 4.25 (s, 2H), 2.37 (s, 3H).*C NMR (100 MHz, CDCl3) & 156.8, 148.2, 139.3, 135.6, 129.54,
129.45, 129.4, 129.3, 129.2, 129.09, 129.08, 129.06, 128.3, 128.2, 123.8, 122.9, 122.7, 51.5, 49.4, 21.4.
HRMS calcd for CasH2sN4O*(M+H)*, 407.1866, found 407.1866.

5-benzyl-7-ethyl-3-phenyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4ja)

Bn
|

N.__O

|
Me\):’\{ N Ph

N=N
35.1 mg, 53%, yellow solid, melt point (140-143 °C); 'H NMR (400 MHz, CDCl3) 5 8.38 (d, J = 7.6
Hz, 2H), 7.52 (t, J = 7.2 Hz, 2H), 7.44 (t, J = 7.2 Hz, 1H), 7.42 — 7.32 (m, 5H), 6.51 (s, 1H), 5.16 (s,
2H), 3.04 (q, J = 7.2 Hz, 2H), 1.39 (t, J = 7.6 Hz, 3H). 3C NMR (100 MHz, CDCls) & 154.8, 147.7,
135.7, 129.5, 129.2, 129.1, 128.40, 128.35, 128.1, 123.1, 122.5, 117.2, 50.5, 21.1, 11.3. HRMS calcd
for CaoH1sNO*(M+H)*, 331.1553, found 331.1550.

5-benzyl-3-phenyl-7-propyl-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (4ka)

I|3n

N.__O

I
LT,

N=N
38.1 mg, 55%, yellow solid, melt point (145-148 °C); 'H NMR (400 MHz, CDCls) & 8.38 (d, J = 7.6
Hz, 2H), 7.52 (t, J = 7.2 Hz, 2H), 7.44 (t, J = 7.2 Hz, 1H), 7.41 — 7.30 (m, 5H), 6.51 (s, 1H), 5.16 (s,
2H), 2.96 (t, J = 7.6 Hz, 2H), 1.93 — 1.78 (m, 2H), 1.04 (t, J = 7.2 Hz, 3H)."*C NMR (100 MHz,
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CDCl) 6 154.8, 140.4, 135.7, 129.6, 129.3, 129.1, 128.41, 128.36, 128.1, 125.1, 123.2, 120.9, 117.9,
50.5,29.6, 20.1, 13.6. HRMS calcd for C,H2iN4sO*(M+H)", 345.1710, found 345.1716.

General procedure for the synthesis of 6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazin-
4(5H)-one

Bn Bn
N._O
( T NaN; (1.0 equiv) AiN 0
z Ny—R!
I NaHCO; (1.0 equiv) DMSO, 80 °C, 2 h > N
R2 R' R?2 N=N
1 3

A mixture of 1 (0.2 mmol, 1.0 equib), NaN3 (0.2 mmol, 13.6 mg, 1.0 equiv), NaHCO; (0.2 mmol, 16.8
mg, 1.0 equiv) in DMSO (2 mL) was stirred in 80 °C for 2 hours under the atmosphere of argon. After
the reaction was complete (monitored by TLC), H,O (15.0 mL) and ethyl acetate (50.0 mL) were
added. The organic phase was separated, and the aqueous phase was extracted with ethyl acetate (10.0
mLX 3). The combined organic phase was washed with H,O (10.0 mLx 5) and brine, dried over
Na,SO4. The solvent was removed under reduced pressure, The residue was purified by flash
chromatography (ethyl acetate/petroleum ether = 1/4) to afford the desired products 3.
5-benzyl-7-methylene-3-phenyl-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3a)

I|3n

N.__O

e

N=N
40.1 mg, 63%, white solid, melt point (110-113 °C); 'H NMR (400 MHz, CDCI3) & 8.32 (d, J = 7.6 Hz,
2H), 7.57 — 7.15 (m, 8H), 6.12 (s, 1H), 5.15 (s, 1H), 4.82 (s, 2H), 4.31 (s, 2H).'3C NMR (100 MHz,
CDCI3) 6 156.1, 149.5, 135.4, 131.9, 129.5, 129.2, 129.1, 129.0, 128.3, 128.2, 128.2, 122.5, 103.0,
100.0, 49.3, 48.4. HRMS calcd for C19H7N4sO*(M+H)", 317.1397, found 317.1396.

5-benzyl-7-methylene-3-(m-tolyl)-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3b)

I?n

N 0 Me
e

N=N

45.1 mg, 68%, white solid, melt point (108-110 °C); *H NMR (400 MHz, CDCls) § 8.27 — 8.07 (m, 2H),
7.35 (d, J = 7.4 Hz, 7H), 6.09 (s, 1H), 5.13 (s, 1H), 4.81 (s, 2H), 4.29 (s, 2H), 2.47 (s, 3H).:*C NMR
(100 MHz, CDCls) § 156.1, 149.6, 137.9, 135.5, 131.9, 130.2, 129.6, 129.0, 128.2, 126.4, 122.5, 103.9,
49.2,48.4, 21.6. HRMS calcd for CyoH1oNsO*(M+H)*, 331.1553, found 331.1554.

5-benzyl-7-methylene-3-phenyl-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3¢)

;N\i@@m
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43.1 mg, 65%, white solid, melt point (108-110 °C); *H NMR (400 MHz, CDCls) § 8.22 (d, J = 8.0 Hz,
2H),7.55-7.24 (m, TH), 6.11 (s, 1H), 5.14 (s, 1H), 4.83 (s, 2H), 4.31 (s, 2H), 2.44 (s, 3H). 3C NMR
(100 MHz, CDCls) § 156.2, 149.7, 139.5, 135.5, 132.0, 129.0, 128.24, 128.20, 126.2, 122.2, 103.8,
49.3, 48.4, 21.5. HRMS calcd for CooHyoN.O*(M+H)*, 331.1553, found 331.1550.

5-benzyl-3-(4-fluorophenyl)-7-methylene-6,7-dihydro-[ 1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3d)

I?n
N (0]
A F
l\{ N
N=N

42.2 mg, 63%, white solid, melt point (108-110 °C); 'H NMR (400 MHz, CDCl;) & 8.47-8.25 (m, 2H),
7.48-7.28 (m, 5H), 7.19 (t, J = 8.4 Hz, 2H), 6.11 (s, 1H), 5.16 (s, 1H), 4.82 (s, 2H), 4.32 (s, 2H). 13°C
NMR (100 MHz, CDCl3) é 163.5(d, J = 248 Hz), 156.2, 148.6, 135.3, 131.8, 131.2, 131.1, 129.2,
128.3, 128.2, 125.3 (d, J = 3.2 Hz), 122.4, 115.3(d, J = 21.5 Hz), 104.1, 49.3, 48.4. HRMS calcd for
CioHi6FN4O"(M+H)*, 335.1303, found 335.1309.

5-benzyl-3-(4-bromophenyl)-7-methylene-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3€)

I|3n

N.__O

;N\i@@ )

N=N

51.1 mg, 65%, white solid, melt point (108-113 °C); *H NMR (400 MHz, CDCl3) & 8.26 (d, J = 8.4 Hz,
2H), 7.63 (d, J = 8.4 Hz, 2H), 7.44-7.31 (m, 5H), 6.11 (s, 1H), 5.17 (s, 1H), 4.81 (s, 2H), 4.31 (s,
2H).C NMR (100 MHz, CDCls) & 156.0, 148.4, 135.3, 131.8, 131.5, 130.7, 129.1, 128.3, 128.2, 128.1,
123.9, 122.7, 104.3, 49.4, 48.4. HRMS calcd for C1oH16BrN,O*(M+H)*, 397.0482, found 397.0483.

5-benzyl-3-methyl-7-methylene-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (6)

methyl 4-(5-benzyl-7-methylene-4-0x0-4,5,6,7-tetrahydro-[ 1,2,3]triazolo[ 1,5-a]pyrazin-3-yl)benzoate
a3hH

Bn
|

N.__O

; :E/O/C%Me
NN

N=N
48.2 mg, 64%, white solid, melt point (106-108 °C); 'H NMR (400 MHz, CDCl;) & 8.45 (d, J = 8.8 Hz,
2H), 8.17 (d, J = 8.8 Hz, 2H), 7.49-7.31 (m, 5H), 6.14 (d, J = 1.6 Hz, 1H), 5.19 (d, J = 1.6 Hz, 1H),
4.83 (s, 2H), 4.33 (s, 2H), 3.97 (s, 3H)."*C NMR (100 MHz, CDCl3) § 166.9, 155.9, 148.4, 135.2,
133.5,131.7, 130.6, 129.6, 129.10, 129.06, 128.31, 128.25, 123.2, 104.5, 52.2, 49.4, 48.4. HRMS calcd
for C2iH9N4O3"(M+H)", 375.1452, found 375.1459.
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5-benzyl-3-methyl-7-methylene-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3)

Bn
|

N.__O

PR

N=N
32.1 mg, 63%, colourless oil; 'H NMR (400 MHz, CDCls) & 7.48 — 7.30 (m, 5H), 6.02 (d, J = 1.6 Hz,
1H), 5.08 (d, J = 1.6 Hz, 1H), 4.77 (s, 2H), 4.26 (s, 2H), 2.68 (s, 3H).!*C NMR (100 MHz, CDCl;) §
156.7, 147.3, 135.4, 131.8, 129.0, 128.23, 128.20, 123.3, 103.2, 48.8, 48.9, 11.2. HRMS calcd for
Ci4HisN4O*(M+H)*, 255.1240, found 255.1240.

5-benzyl-7-methylene-3-pentyl-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3h)

n

B

N O
XN%

\ Me

N=N 3

40.2 mg, 65%, colourless oil; 'H NMR (400 MHz, CDCls) § 7.44-7.25 (m, 5H), 6.02 (s, 1H), 5.08 (d, J
= 1.2 Hz, 1H), 4.77 (s, 2H), 4.26 (s, 2H), 3.08 (t, J = 7.6 Hz, 2H), 1.89 — 1.63 (m, 3H), 1.45 — 1.37 (m,
4H), 0.97 — 0.86 (m, 4H)."*C NMR (100 MHz, CDCl;) § 156.6, 151.8, 135.5, 131.9, 129.0, 128.24,
128.19, 122.9, 103.1, 48.8, 48.6, 31.5, 28.8, 254, 224, 14.0. HRMS caled for
CisH2sN4O"(M+H)*,311.1866, found 311.1867.

5-benzyl-3-(2-(benzyloxy)ethyl)-7-methylene-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3i)

I?n

;N (0]
Nz/\/
l\\l:N OBn

49.1 mg, 65%, colourless oil; '"H NMR (400 MHz, CDCls) § 7.41 — 7.24 (m, 10H), 6.03 (s, 1H), 5.09
(s, 1H), 4.76 (s, 2H), 4.58 (s, 2H), 4.25 (s, 2H), 3.96 (t, J = 6.8 Hz, 2H), 3.44 (t, J = 6.8 Hz, 2H).!*C
NMR (100 MHz, CDCls) 6 156.4, 148.3, 138.4, 135.4, 131.8, 130.6, 129.0, 128.3, 128.2, 127.7, 127.5,
123.7, 103.3, 72.6, 68.5, 48.8, 48.6, 26.1. HRMS calcd for CzH3N4O,"(M+H)", 375.1816, found
375.1810.

5-benzyl-3-(3-(benzyloxy)propyl)-7-methylene-6,7-dihydro-[ 1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one
))

I?n
N O
N=N Bn

0]
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54.1 mg, 70%, colourless oil; 'H NMR (400 MHz, CDCls) § 7.48 — 7.18 (m, 10H), 6.03 (d, J = 1.2 Hz,
1H), 5.08 (d, J= 1.6 Hz, 1H), 4.76 (s, 2H), 4.54 (s, 2H), 4.22 (s, 2H), 3.64 (t, /= 6.4 Hz, 2H), 3.20 (t, J
=17.6 Hz , 2H), 2.33 — 2.11 (m, 2H). *C NMR (100 MHz, CDCls) & 156.5, 151.1, 138.7, 135.4, 131.8,
129.0, 128.3, 128.3, 128.2, 127.6, 127.4, 123.1, 103.2, 72.8, 69.8, 48.8, 48.6, 28.8, 22.4. HRMS calcd
for C23HasN4O,"(M+H)", 389.1972, found 389.1971.

5-benzyl-3-cyclopropyl-7-methylene-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3K)

I?n

N.__O
XN\&

N=N

38.1 mg, 68%, colourless oil;'H NMR (400 MHz, CDCls) § 7.45-7.28 (m, 5H), 5.98 (s, 1H), 5.07 (s,
1H), 4.78 (s, 2H), 4.24 (s, 2H), 2.76 — 2.61 (m, 1H), 1.33 — 1.16 (m, 2H), 1.16 — 1.04 (m, 2H). 3C
NMR (100 MHz, CDCls) § 156.9, 153.3, 135.5, 131.8, 129.0, 128.24, 128.17, 123.1, 102.9, 48.8, 48.6,
9.3, 6.6. HRMS calcd for C16H17N4O*(M+H)*, 281.1397, found 281.1393.

5-benzyl-3-cyclohexyl-7-methylene-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (31)

I|3n

N (0]
;g@

N=N

45.2 mg, 70%, colourless oi; 'H NMR (400 MHz, CDCls) § 7.43 — 7.27 (m, 5H), 6.01 (d, J = 1.2 Hz,
1H), 5.06 (d, J= 1.6 Hz, 1H), 4.77 (s, 2H), 4.25 (s, 2H), 3.47-3.33 (m, 1H), 2.03-1.92 (m, 2H), 1.91 —
1.84 (m, 2H), 1.82-1.75 (m, 2H), 1.53 — 1.31 (m, 4H). *C NMR (100 MHz, CDCl;) § 156.6, 156.1,
135.5, 131.9, 129.0, 128.20, 128.17, 122.0, 103.1, 48.8, 48.5, 34.9, 31.9, 26.4, 25.9. HRMS calcd for
CioH2sN4O"(M+H)*, 323.1866, found 323.1867.

(Z)-5-benzyl-7-ethylidene-3-phenyl-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3m)

Bn
|

N.__O

%N‘Ng@

24.1 mg, 36%, colourless oil; *H NMR (400 MHz, CDCl3) & 8.41 — 8.27 (m, 2H), 7.57 — 7.32 (m, 8H),
5.69 (q, J = 7.6 Hz, 1H), 4.80 (s, 2H), 4.15 (s, 2H), 2.22 (d, J = 7.2 Hz, 3H). 3C NMR (100 MHz,
CDClg) 6 156.6, 148.1, 135.7, 129.3, 129.13, 129.11, 129.0, 128.4, 128.3, 128.2, 128.1, 125.1, 119.7,
50.3, 49.2, 14.1. HRMS calcd for CzH19N4O*(M+H)*, 331.1553, found 331.1551.

(E)-5-benzyl-7-ethylidene-3-phenyl-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3m)
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Bn
I

N._O
JN\K/@

N=N
18.1 mg, 27%, colourless oil; H NMR (400 MHz, CDCls) & 8.02 (d, J = 7.2 Hz, 2H), 7.53 — 7.45 (m,
2H), 7.45 — 7.32 (m, 6H), 5.66 (q, J = 7.2 Hz, 1H), 4.81 (s, 2H), 3.71 (d, J = 7.6 Hz, 2H), 2.46 (s, 3H).
3C NMR (100 MHz, CDCls) & 159.6, 149.4, 139.7, 136.6, 129.8, 129.0, 128.9, 128.6, 128.5, 128.3,
128.1, 128.0, 116.7, 50.9, 42.0, 19.4. HRMS calcd for Ca0H19NsO*(M+H)*, 331.1553, found 331.1558.

(Z)-5-benzyl-7-ethylidene-3-phenyl-6,7-dihydro-[ 1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3n)

30.1 mg, 43%, colourless oil; *H NMR (400 MHz, CDCls) & 8.04 (d, J = 7.2 Hz, 2H), 7.55 — 7.32 (m,
8H), 5.61 (t, J = 7.2 Hz, 1H), 4.86 (s, 2H), 3.73 (d, J = 7.6 Hz, 2H), 2.90 (q, J = 7.2 Hz, 2H), 1.13 (¢, J
= 7.6 Hz, 3H).3C NMR (100 MHz, CDCls) 8 159.6, 145.1, 136.4, 129.7, 129.03, 128.96, 128.9, 128.6,
128.5, 128.4, 128.3, 128.2, 115.5, 100.0, 50.9, 42.0, 26.0, 11.4. HRMS calcd for CoiHaiN4O*(M+H)*,
345.1710, found 345.1716.

(E)-5-benzyl-3-phenyl-7-propylidene-6,7-dihydro-[ 1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (3n)
Bn
[

N.__O
A}N\z@

N=N
12.1 mg, 17%, colourless oil; 'H NMR (400 MHz, CDCls) & 8.33 (d, J = 7.6 Hz, 2H), 7.56 — 7.31 (m,
8H), 5.60 (t, J = 7.6 Hz, 1H), 4.82 (s, 2H), 4.15 (s, 2H), 2.73 (p, J = 7.6 Hz, 2H), 1.15 (t, J = 7.6 Hz,
3H).2*C NMR (100 MHz, CDCls) 8 156.7, 149.1, 135.7, 129.31, 129.28, 129.2, 129.1, 129.0, 128.3,
128.2 ,128.1, 126.8, 123.7, 100.5, 50.4, 49.3, 21.6, 13.7. HRMS calcd for Cz1H21N4O*(M+H)",

345.1710, found 345.1716.

(Z)-5-benzyl-7-(4-methoxybenzylidene)-3-phenyl-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one
30)

Bn
|

N.__O

NN
PMP N=N
42.1 mg, 50%, colourless oil; *H NMR (400 MHz, CDCls) & 8.37 (d, J = 7.6 Hz, 2H), 7.58 — 7.28 (m,
10H), 6.89 (d, J = 8.4 Hz, 2H), 6.29 (s, 1H), 5.09 (s, 2H), 4.26 (s, 2H), 3.83 (s, 3H).2*C NMR (100
MHz, CDCls) & 158.9, 152.4, 139.2, 130.52, 130.46, 129.23, 129.21, 129.15, 129.13, 129.06, 128.4,
128.1, 128.0, 126.9, 121.1, 119.0, 114.3, 553, 50.7, 32.8. HRMS caled for
Co6H23N4O2*(M+H)*,423.1816, found 423.1812.
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5-benzyl-3-cyclohexyl-7-methylene-6,7-dihydro-[1,2,3]triazolo[ 1,5-a]pyrazin-4(5H)-one (2a)

58.3 mg, 92%, colourless oil; 'H NMR (400 MHz, CDCl3) & 13.95 (s, 1H), 7.83 — 7.57 (m, 2H), 7.50 —
7.11 (m, 8H), 4.98&4.58(s, 2H), 4.32&4.02 (s, 2H), 2.31&2.20 (s, 1H).13C NMR (100 MHz, CDCls) &
164.8, 164.6, 143.2, 137.0, 136.9, 135.6, 135.0, 129.2, 128.9, 128.82, 128.77, 128.2, 128.1, 128.02,
127.96, 127.6, 127.5, 73.6, 72.7, 51.6, 47.8, 37.9, 33.6. HRMS calcd for C;oH;7N O (M+H)",
317.1397, found 317.1395.

IV. Synthetic Transformations

E‘Bn H
rr iNfi
Me NLF’“ Me r\:\‘:\ Ph
N=N N

0,
5, 75% 7,82%
T 2) Pd/C, H, 4) Pd/C, HzT

{ 1) NaN3 (1.0 equiv)

H
N._O

N0 NaHCO; (1.0 equiv) l 3) TfOH J:

\ﬂ I Ph4>Me N7\ —Ph
N=N

DMSO, 80°C, 12 h

1a 5 mmol scale 4a, 88% (1.4 g) 6,67%

Gram synthesis of 4a: A mixture of 1a (5 mmol, 1.37 g), NaN3 (5 mmol, 340 mg), NaHCOs3 (5
mmol, 420 mg) in DMSO (10 mL) was stirred in 80 °C for 12 hours under the atmosphere of
argon. After the reaction was complete (monitored by TLC), H,O (15.0 mL) and ethyl acetate
(50.0 mL) were added. The organic phase was separated, and the aqueous phase was extracted
with ethyl acetate (10.0 mLx 3). The combined organic phase was washed with H>O and brine,
dried over Na;SO4. The solvent was removed under reduced pressure. The residue was purified by
flash chromatography (ethyl acetate/petroleum ether = 1/4) to afford the desired products 4a in
88% yield. Notably, the above resulting crude product was able to be recrystallized from
petroleum ether and DCM to afford pure compound 4a as white solid (77% yield).

Synthesis of 5: A mixture of 4a (0.2 mmol, 63.2 mg), Pd/C(0.02 mmol, 2.1 mg, 10 mol%) in
EtOH (2 mL) was stirred in 70 °C for 12 hours under the hydrogen. After the reaction was
completed, the mixture was concentrated in vacuum and then loaded on silica column (ethyl
acetate/petroleum ether = 1:4) to afford the title compound 5 in 75% yield. Colourless oil; 'H NMR
(400 MHz, CDCls) 6 8.32 (d, J = 7.6 Hz, 2H), 7.53 — 7.46 (m, 2H), 7.47 — 7.32 (m, 6H), 4.94 — 4.69
(m, 3H), 3.78-3.69 (m, 1H), 3.57 — 3.38 (m, 1H), 1.63 (d, J = 6.4 Hz, 3H). *C NMR (100 MHz,
CDCl) 6 157.1, 149.2, 136.0, 129.6, 129.2, 129.02, 128.96, 128.5, 128.3, 128.2, 123.6, 52.1, 50.6,
49.5, 17.1. HRMS calcd for C1oH9N:O"(M+H)", 319.1553, found 319.1557.

Synthesis of 6: A mixture of 4a (0.2 mmol, 63.2 mg) in TfOH (2 mL) was stirred at 70 °C for 12
hours. After the reaction was completed, the mixture was concentrated in vacuum and then loaded on
silica column (ethyl acetate/petroleum ether = 1:2) to afford the title compound 6 in 67% yield. Yellow
solid, melt point (252-255 °C); '"H NMR (400 MHz, DMSO) & 11.49 (s, 1H), 8.32 (d, J = 7.2 Hz, 2H),
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7.50 (t, J = 7.2 Hz, 2H), 7.43 (t, J = 7.2 Hz, 1H), 6.98 (s, 1H), 2.51 (s, 3H). °C NMR (100 MHz,
DMSO0) § 155.6, 146.2, 130.2, 129.3, 129.1, 128.8, 124.1, 117.1, 116.0, 100.0, 97.5, 13.4. HRMS caled
for C1oHyN4O*(M+H)*, 227.0927, found 227.0923.

Synthesis of 7: A mixture of 6 (0.2 mmol, 45.2 mg), Pd/C (0.02 mmol, 2.1 mg, 10 mol%) in EtOH (2
mL) was stirred at 70 °C for 12 hours under the hydrogen. After the reaction was completed, the
mixture was concentrated in vacuum and then loaded on silica column (ethyl acetate/petroleum ether =
1:2) to afford the title compound 7 in 82% yield. White solid, melt point (253-258 °C); 'H NMR (400
MHz, CDCls) & 8.31 (d, J = 7.6 Hz, 2H), 7.54 — 7.39 (m, 3H), 6.56 (s, 1H), 4.96 — 4.81 (m, 1H), 3.90-
3.79 (m, J=12.8 Hz, 1H), 3.60 — 3.51 (m, 1H), 1.81 (d, J = 6.4 Hz, 3H). 3*C NMR (150 MHz, CDCl5)
§ 158.8, 149.3, 1294, 129.3, 128.8, 1283, 1233, 52.7, 459, 17.1. HRMS calcd for
Ci2H13N4O*(M+H)", 229.1089, found 229.1087

V. X-Ray Crystallographic Data 4i

X-Ray Crystallographic Data of 4i

Compounds 4i were collected at 100 K on a Rigaku Oxford Diffraction Supernova Dual Source,
Cu at Zero equipped with an AtlasS2 CCD using Cu Ka radiation. The data were collected and
processed using CrysAlisPro22.

Compound 4i was completely dissolved in ethyl acetate (0.3 mL). Hexanes (1.0 mL) was added
slowly to the solution at room temperature. The solvent diffused slowly, and the single crystal was
obtained after two days. The structure in Figure S1 showed the absolute configuration of 4i. The
CCDC number is 2299580. These details can be obtained free of charge via www.ccdc.com.ac.uk/
data_request/cif from the Cambridge Crystallo- graphic Data Centre.

Figure S1. Thermal Ellipsoid Plot for 4i (30% probability level)
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Crystal Data for 4i
Table 1 Crystal data and structure refinement for QKX-1020.

Identification code QKX-1020
Empirical formula C1sH14N4O
Formula weight 302.33
Temperature/K 169.99(10)
Crystal system orthorhombic
Space group P2:212;

alA 5.52660(10)

b/A 12.2496(3)

c/A 21.7057(5)

a/° 90

/e 90

v/° 90

Volume/A3 1469.45(6)

VA 4

pcalcg/Cl’n3 1.367

wmm'? 0.714

F(000) 632.0

Crystal size/mm? 0.14 %0.12 x<0.1
Radiation CuKo (A=1.54184)
20 range for data collection/® 8.146 to 147.544
Index ranges -3<h<6,-15<k<10,-22<1<26
Reflections collected 5181

Independent reflections 2873 [Rint = 0.0273, Rsigma = 0.0373]
Data/restraints/parameters ~ 2873/0/210

Goodness-of-fit on F? 1.032

Final R indexes [[>=20 (I)] R:=0.0318, wR> = 0.0810

Final R indexes [all data] R1=0.0341, wR2 = 0.0828

Largest diff. peak/hole / e A3 0.14/-0.14

Flack parameter 0.26(19)

VI. NMR Spectra
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