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General Information:

All reactions were carried under a nitrogen atmosphere. Chemicals were obtained from commercial
suppliers and used without purification unless otherwise is noted. Anhydrous DMF was obtained
from EMD. 'H-NMR and "C-NMR spectra were recorded on a Bruker AMX-400 or AMX-500
spectrometer. Chemical shifts () are given in ppm relative to the solvent residual peak (CHCls;
7.26 ppm for 'H and 77.2 for "*C and DMSO; 2.50 ppm for 'H and 39.5 for >C). The following
abbreviations are used for multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet,
qui=quintet, sex=sextet, and m=multiplet. Purification by flash chromatography was performed
using Silica Gel 60 (particle size 40-63 um, EMD) and technical grade solvents. Melting points
were measured on a Bamstead Electrothermal 9300 apparatus and are uncorrected. Microwave
irradiation was carried out in a Personal Chemistry Smith Synthesizer apparatus.

(Cp”‘RuCl?A;2 was prepared in two steps from commercial available RuCls-H,0O as previously
described.”

(Cp*RuCl)4 catalyzed cycloaddition — Typical procedure.

N=N
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1,5-Diphenyl-1H-[1,2,3]-triazole (4):

To a solution of phenylazide (131 mg, 1.10 mmol) and phenylacetylene (102 mg, 1.0 mmol) in
DMF (6 mL) was added [Cp*RuCl]4 (27 mg, 0.1 mmol). The reaction tube was flushed with
nitrogen, capped and heated to 110 °C for 20 minutes. To the reaction mixture were added ethyl
acetate (20 mL) and water (20 mL). Phases were separated and the aqueous phase was extracted
with ethyl acetate (2 x 20 mL). The combined organic phases were washed with brine (2 x 20 mL),
dried over MgSO, and concentrated in vacuo.

Flash chromatography (ethyl acetate/hexane 1/6) yielded 87% of 4 as a brown solid.

"H NMR (500 MHz, CDCls) § 7.22 (dd, J,=7.7 Hz, J,=1.1 Hz, 2H), 7.32-7.37 (m, 5H), 7.43 (m
3H), 7.86 (s, 1H)

3C NMR (500 MHz, CDCl3) & 123.2, 125.4, 127.0 128.8, 129.0, 129.4, 129.5, 133.6, 136.8, 137.9.
MS (ESI-TOF): calcd for C14HpN3* (MH™) 222.1026 found 222.1025.

Mp.: 113-114 °C (lit.> 113-112 °C)
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1-(4-Iodophenyl)-5-phenyl-1H-[1,2,3]-triazole (3):

Flash chromatography (ethyl acetate/hexane 1/9) yielded 72% of 3 as a brown solid.

"H NMR (500 MHz, CDCl3) & 7.09 (d, J=8.4 Hz, 2H) 7.19-7.21 (m, 2H) 7.32-7.39 (m, 3H), 7.72
(d, J=8.4 Hz, 2H), 7.81 (s, 1H).

3C NMR (500 MHz, CDCl3) & 94.8, 126.5, 126.7, 128.7, 129.1, 129.5, 133.7, 136.3, 137.7, 138.6.



MS (ESI-TOF): calcd for C14H;NI;" (MH") 347.9992 found 347.9993.
Mp.: 114-116 °C (lit.* 112-114 °C).

5-Phenyl-1-p-tolyl-1H-[1,2,3]-triazole (5):

Flash chromatography (ethyl acetate/hexane 1/9) yielded 51% of § as a light brown solid.

"H NMR (500 MHz, Dg-DMSO) & 2.36 (s, 3H) 7.27-7.39 (m, 9H), 8.11 (s, 1H)

13C NMR (500 MHz, D¢-DMSO) & 20.7, 125.4, 126.4, 128.4, 128.8, 129.1, 129.9, 133.0, 133.8,
137.5, 139.2.

MS (ESI-TOF): calcd for C;sH4N;* (MH") 236.1186 found 236.1182.

Mp.: 141-142 °C.
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1-(4-Methoxyphenyl)-5-phenyl-1H-[1,2,3]-triazole (6):

Flash chromatography (ethyl acetate/hexane 1/5) yielded 69% of 6 as a light brown solid.

"H NMR (500 MHz, CDCl3) & 3.91 (s, 3H), 7.00 (d, J=8.8 Hz, 2H) 7.30 (dd, J,=7.3 Hz, J,=1.5 Hz,
2H), 7.34 (d, J=8.8 Hz, 2H), 7.39-7.44 (m, 3H), 7.92 (s, 1H).

3C NMR (500 MHz, CDCl3) & 55.7, 114.7, 126.8, 127.0, 128.7, 129.0, 129.3, 129.8, 133.3, 137.9,
160.2.

MS (ESI-TOF): calcd for C;sH;4N;0" (MH") 252.1131 found 252.1133.

Mp.: 84-85 °C (lit.* 83-84 °C).
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1-(4-Chlorophenyl)-5-phenyl-1H-[1,2,3]-triazole (7):

Flash chromatography (ethyl acetate/hexane 1/6) yielded 71% of 7 as a light brown solid.

"H NMR (500 MHz, CDCls) & 7.21 (dd, J,=7.7 Hz, J,=1.1 Hz, 2H) 7.29 (dt, J,=6.6 Hz, J,=2.6 Hz,
2H), 7.33-7.39 (m, 6H), 7.82 (s, 1H).

3C NMR (500 MHz, CDCl3) § 126.4, 126.5, 128.7, 129.1, 129.6, 129.7, 133.6, 135.17, 135.25,
137.8.

MS (ESI-TOF): calcd for C4H;;NI;" (MH") 256.0636 found 256.0640.

Mp.: 88-89 °C.



5-Phenyl-1-o-tolyl-1H-[1,2,3]-triazole (8):

Flash chromatography (ethyl acetate/hexane 1/6) yielded 43% of 8 as a brown solid.

"H NMR (500 MHz, CDCl3) § 2.01 (s, 3H) 7.24 (dd, J,=7.7 Hz, J,=1.5 Hz, 2H), 7.33-7.39 (m, 6H),
7.47 (dt, J,=7.3 Hz, J,=1.8 Hz, 1H), 8.00 (s, 1H).

13C NMR (500 MHz, CDCl3) § 17.6, 126.7, 127.1, 127.69, 127.73, 129.0, 129.2, 130.3, 131.4,
132.4, 135.3, 136.0, 138.7.

MS (ESI-TOF): calcd for C4H;NI;* (MH") 236.1182 found 236.1186.

Mp.: 82 °C.
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5-(Methoxymethyl)-1-phenyl-1H-[1,2,3]-triazole (1 1):5

Flash chromatography (ethyl acetate/hexane 1/3) yielded 78% of 11 as a yellow oil.

"H NMR (500 MHz, CDCl3) & 3.34 (s, 3H), 4.43 (s, 2H), 7.26-7.51 (m, 3H), 7.59 (d, J,=7.0 Hz,
J>=1.8 Hz, 2H), 7.78 (s, 1H).

B3C NMR (500 MHz, CDCl3) § 58.5, 62.6, 124.9, 129.90, 129.92, 134.0, 135.4, 136.6.

MS (ESI-TOF): calcd for C1oH;,N;0" (MH") 190.0975 found 190.0982.

2-(1-Phenyl-1H-[1,2,3]-triazol-5-yl)ethanol (12):

Flash chromatography (ethyl acetate/hexane 3/1) yielded 73% of 12 as a brown oil.

"H NMR (400 MHz, CDCl;) § 2.91 (m, 2H), 3.84 (t, J=6.5 Hz, 2H), 7.44-7.52 (m, 5H), 7.62 (s, 1H)
3C NMR (400 MHz, CDCls) § 27.0, 60.5, 125.6, 129.5, 129.7, 132.8, 135.6, 136.1.

MS (ESI-TOF): calcd for C;oH;,N30" (MH") 190.0975 found 190.0978.
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1-(1-Phenyl-1H-[1,2,3]-triazol-5-yl)cyclohexanol (13):

Flash chromatography (ethyl acetate/hexane 1/2) yielded 72% of 13 as a off white solid.

"H NMR (500 MHz, CDCl3) & 1.19-1.25 (m, 1H), 1.39-1.44 (m, 2H), 1.49-1.63 (m, 3H), 1.70-1.80
(m, 4H), 2.65 (sb, 1H), 7.47-7.52 (m, SH), 7.55 (s, 1H).




3C NMR (500 MHz, CDCl3) & 21.8, 25.2, 37.4, 68.9, 127.5, 129.1, 130.0, 131.8, 138.2, 144.4.
MS (ESI-TOF): calcd for C14H;sN;O" (MH") 244.1444 found 244.1447.
Mp.: 144-145 °C.
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1-(4-Chlorophenyl)-4-((1-phenyl-1H-[1,2,3]-triazol-5-yl)methyl)piperazine (14):

Flash chromatography (ethyl acetate/hexane 2/3) yielded 92% of 14 as a brown solid.

"H NMR (500 MHz, CDCl3) & 2.60 (t, J=5.2 Hz, 4H), 3.12 (t, J=4.8 Hz, 4H), 3.58 (s, 1H), 6.81 (dd,
Ji=7.0 Hz, J,=2.2 Hz, 2H), 7.19 (dd, J,=7.0 Hz, J,=2.2 Hz, 2H) 7.50-7.55 (m, 3H) 7.71 (dd J;=8.1
Hz, J,=1.5 Hz, 2H), 7.72 (s, 1H).

13C NMR (500 MHz, CDCl3) § 49.3, 50.6, 52.7, 117.5, 125.0, 125.2, 129.2, 129.5, 129.6, 134.1,
135.1, 136.8, 149.9.

Mp.: 152-153 °C.

MS (ESI-TOF): calcd for C;oHCINs™ (MH") 354.1480 found 354.1479.

Dimethyl 2-((1-phenyl-1H-[1,2,3]-triazol-5-yl)methyl)malonate (15):

Flash chromatography (ethyl acetate/hexane 1/2) yielded 49% of 15 as a brown oil.

"H NMR (500 MHz, CDCl3) & 3.26 (d, J=7.7 Hz, 2H), 3.63 (t, J=8.1 Hz, 1H), 3.67 (s,1H), 7.43 (dd,
J;=8.1 Hz, J,=1.8 Hz, 2H), 7.51-7.56 (m, 4H).

B3C NMR (500 MHz, CDCl3) & 23.1, 50.4, 53.1, 125.6, 129.8, 130.0, 132.7, 134.4, 136.0, 168.2.
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5-(4-Bromophenyl)-1-phenyl-1H-[1,2,3]-triazole (16):

Flash chromatography (ethyl acetate/hexane 1/7) yielded 79% of 16 as a yellow solid.

"H NMR (500 MHz, CDCl3) & 7.08 (dd, J;=6.6 Hz, J;=1.8 Hz, 2H), 7.34 (m, 2H), 7.44-7.48 (m,
5H), 7.86 (s, 1H).

3C NMR (500 MHz, CDCl3) & 123.9, 125.4, 125.9, 129.6, 129.7, 130.2, 132.4, 133.6, 136.5, 136.9.
MS (ESI-TOF): calcd for C4H;;BrN;* (MH") 300.0131 found 300.0133.

Mp.: 151-152 °C.
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5-Isopropyl-1-phenyl-1H-[1,2,3]-triazole (17):

Flash chromatography (ethyl acetate/hexane 1/6) yielded 83% of 17 as a brown oil.

"H NMR (400 MHz, CDCl3) & 1.20 (d, J=7.0 Hz, 6H), 3.04 (hept, J=6.7 Hz, 1H), 7.39-7.46 (m,
2H), 7.52-7.54 (m, 3H), 7.59 (s, 1H).

3C NMR (400 MHz, CDCl3) § 22.4, 23.9, 125.6, 129.5, 129.6, 130.5, 136.6, 144.4.

MS (ESI-TOF): calcd for C;H4N;* (MH") 188.1182 found 188.1187.

2-(2-(1-Phenyl-1H-[1,2,3]-triazol-5-yl)ethyl)isoindoline-1,3-dione (18):

Flash chromatography (ethyl acetate/hexane 1/2) yielded 55% of 18 as a brown solid.

"H NMR (500 MHz, CDCl3) & 3.13 (t, J=7.0 Hz, 2H), 3.87 (t, J=7.0 Hz, 2H), 7.46-7.52 (m, 5H),
7.63 (s, 1H), 7.70-7.71 (m, 2H), 7.78-7.80 (m, 2H).

3C NMR (500 MHz, CDCl3) & 22.9, 36.4, 123.6, 125.6, 129.8, 129.9, 131.9, 133.3, 134.3, 134.4,
136.2, 168.0.

MS (ESI-TOF): calcd for CgH;sN,O," (MH") 319.1189 found 319.1187.
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Methyl 4-(1-phenyl-1H-[1,2,3]-triazol-5-yl)butanoate (19):

Flash chromatography (ethyl acetate/hexane 1/2) yielded 74% of 19 as a brown oil.

"H NMR (500 MHz, CDCls) & 1.91 (pent, J=7.0 Hz, 1H), 2.31 (t, J=7.0 Hz, 2H), 2.72 (t, J=7.7 Hz,
2H), 3.61 (s, 3H), 7.42-7.44 (m, 2H), 7.49-7.52 (m, 3H), 7.53 (s, 1H).

13C NMR (500 MHz, CDCl3) § 23.2, 23.6, 33.1, 51.8, 125.5, 129.7, 129.8, 132.7, 136.5, 137.3,
173.1.

MS (ESI-TOF): calcd for C13H;5N30," (MH") 246.1237 found 246.1241.




4-((1-Phenyl-1H-[1,2,3]-triazol-5-yl)methoxy)benzonitrile (20):

Flash chromatography (ethyl acetate/hexane 2/3) yielded 56% of 20 as a off white solid.

"H NMR (500 MHz, CDCl3) § 5.12 (s, 2H), 6.95 (d, J=8.8 Hz, 2H), 7.52-7.54 (m, 5H), 7.60 (d,
J=8.8 Hz, 2H), 7.92 (s, 1H).

13C NMR (500 MHz, CDCl3) & 58.8, 105.8, 115.6, 118.9, 125.0, 130.0, 130.3, 132.1, 134.4, 135.4,
136.0, 160.7.

MS (ESI-TOF): calcd for C1¢H;3N,O" (MH") 277.1084 found 277.1088.

Mp.: 140-141 °C.

2-(1-Phenyl-1H-[1,2,3]-triazol-5-yl)pyridine (21):

Flash chromatography (ethyl acetate/hexane 1/2) yielded 56% of 21 as a brown oil.

"H NMR (500 MHz, CDCl3) & 7.20 (d, J=7.7 Hz, 1H), 7.23-7.26 (m, 1H), 7.38-7.45 (m, 5H), 7.62-
7.65 (m, 1H), 8.09 (s, 1H), 8.57 (d, J/=7.7 Hz, 1H).

3C NMR (500 MHz, CDCl3) & 123.5, 123.7, 125.6, 129.4, 129.5, 134.6, 136.8, 137.1, 137.4, 146.8,
150.3.

MS (ESI-TOF): calcd for C3H;1N," (MH") 223.0978 found 223.098]1.

Mp.: 76-78 °C (lit.* 76-78 °C).

2

4-(1-Phenyl-1H-[1,2,3]-triazol-5-yl)benzonitrile (22):

Flash chromatography (ethyl acetate/hexane 1/3) yielded 74% of 22 as a brown solid.

"H NMR (500 MHz, CDCl3) & 7.33-7.35 (m, 4H), 7.47-7.51 (m, 3H), 7.64 (d, J=6.6 Hz, 2H), 7.95
(s, 1H).

3C NMR (500 MHz, CDCl3) & 113.3, 118.2, 125.5, 129.2, 129.9, 131.5, 132.8, 134.2, 136.2, 136.3.
MS (ESI-TOF): calcd for CysH;Ns* (MH") 247.0978 found 247.0975.

Mp.: 147-148 °C.
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