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Experimental Procedure and Spectral data

General Considerations.

"H NMR spectra were recorded in CDCl; at 400 MHz and '*C NMR spectra were
recorded in CDCl; at 100 MHz respectively, and the chemical shifts (d) were
referenced to TMS. GC-MS was obtained using electron ionization . HRMS was
carried out on a MAT 95XP (Thermo). IR spectra were obtained as potassium
bromide pellets or as liquid films between two potassium bromide pellets with a
Brucker Vector 22 spectrometer. TLC was performed using commercially prepared

100-400 mesh silica gel plates (GF,s4), and visualization was effected at 254 nm.

Substrates.
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Substrates 1a, 1e and 1s were purchased from Aldrich.

Substrates 1i-In were synthesized through Stille reaction!'l: An oven-dried 10 mL
Schlenk flask under argon atmosphere was charged with Pd(dba), (34.5 mg, 0.060
mmol, 0.03 equiv), PCy; (33.7 mg, 0.12 mmol, 0.06 equiv), CsF (668 mg, 4.40 mmol,
2.2 equiv), aryl halide (2.00 mmol, 1 equiv), and a stir bar. Allyltributyltin (644 uL,
2.10 mmol, 1.05 equiv) and dioxane (2 mL, 1.0M) were added via syringe. The
mixture was stirred and heated to 80-100°C. Conversion was monitored by GC. When
complete consumption of aryl halide was observed (8-24 h), the reaction was cooled
to room temperature. The reaction mixture was diluted with saturated aqueous NH,4CI
(40 mL) and extracted with diethyl ether (2 x 40 mL). The combined organics were

dried over MgSO,. The mixture was filtered and concentrated for further purification.

Pd(dba)s
Cl o
R \ + ~~_SnBug PCys - R N
1 z . 1
= Dioxane =
80-100 °C

Other substrates were synthesized through Grignard reaction: The aryl bromide was
reacted with magnesium in THF using I, as initiator. After finishing the reaction, the
combined organics added to the THF solution of allyl bromide with magnetic stirring.
After 1 hour, NH4Cl (aq.) was added to the reaction mixture, washing with water and

then concentrated for further purification.

Z~_bBr
Mg ~ . P
R-Br — > R-MgBr » R
THF NH,Cl(aq.)
Synthesis of complex 6 [%1:
1. PA(TFA), (1 eq.) fraclz

©M dry Acetone, rt. 60min

2. BuyNClI (dry, 1.2 eq.) ©/\/
Bis[chloro(1,2,3-trihapto-allylbenzene)palladium(Il)], was synthesized using a
literature procedure!'! with 41% yield. The '"H NMR (400 MHz, CDCls) 6 7.50 (d, 2H),



7.27-7.34 (m, 3H), 5.78-5.86 (m, 1H), 4.67 (d,J= 11.2 Hz, 1H), 4.0 (d, J = 6.8 Hz,
1H), 3.05 (d, /= 12.0 Hz, 1H). Spectral data match those of the reported compound. [!!
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Reaction of complex 6 with NaN; in DMSO under nitrogen atmosphere.

PdCl/,
| nitrogen atmosphere

+ NaN
©/\/ ®  DMSO,100°C, 12 h

6

S
©/\/\N3

2a

yield : 58 %

The palladium complex 6 (0.25 mmol) in DMSO (1 mL) was added to a glass vial
which have DMSO (1 mL) and NaNj3 (0.75 mmol). The mixture was heated in an oil

bath (100 °C) under nitrogen atmosphere for 12 hours, After cooling down to room

temperature, 5 mL of ethyl acetate was added and removal of DMSO with brine, the

combined organics evaporated under reduced pressure and then concentrated for

further purification to afford the allylic azide 2a in 58 % isolated yield.

[1] A.J. Young, M. C. White, J. Am. Chem. Soc. 2008, 130, 14090.
[2] B. M. Trost, P. J. Metzner, J. Am. Chem. Soc., 1980, 102, 3572-3577.



Palladium-Catalyzed Regioselective Azidation of Allylic C-H Bond

Typical procedure for Pd-catalyzed allylic azidation of alkenes to form allylic

azides (Table 1):

Pd(OAc); (5% mol)
R/\? + NaN, R/\/\N
O, (1 atm) 8

2

1 DMSO, 100 °C, 24h

Pd(OAc); (0.025 mmol, 6 mg) was mixed with DMSO (2.5 mL) in a glass vial or
round-bottom flask equipped with a magnetic stirring bar. Then, alkene (0.5 mmol)
was added. The mixture was stirred under an dioxygen atmosphere (1 atm) at 100 °C
for 24 h. After cooling down to room temperature, 5 mL of ethyl acetate was added
and removal of the DMSO with brine, the residue was purified by flash
chromatography on silica gel to obtain the desired product 2a using light petroleum

ether/ethyl acetate(20:1, v/v) as eluent, which furnished the allylic azide.

Typical procedure for the one pot, two-step synthesis of triazoles from alkenes

(Table 2):
1. allylic azidation 2. cycloaddition
NN
R - - RN
Pd(OAc), (5 mol%) Cul (10 mol%) 3 \\\<
1 NaNj; (1.5 equiv.) =—R?(1.2 equiv.) R2
DMSO, O,, 100 °C, 24h No, rt, 2h

The crude allylic azide was prepared as described above. The residue was mixed Cul
(0.05 mmol, 9.5 mg) with alkyne (0.6 mmol), the mixture was stirred under an
nitrogen atmosphere at 80 °C for 2h. After cooling down to room temperature, 5 mL
of ethyl acetate was added and removal of the DMSO with brine, the residue was
purified by flash chromatography on silica gel to obtain the desired product 3a using
light petroleum ether/ethyl acetate(5:1, v/v) as eluent, which furnished the 1,2,3-

triazole.



Typical procedure for one pot, two-step synthesis of allylic amine 4a [Eq. (1)]:

_ 1.allylic azidation 2. reduction S
NH, (1)
Pd(OAc); (5 mol%) Fe powder (3 equiv.)
1a NaNj3 (1.5 equiv.) NH4CI (5 equiv.) 4
DMSO, O,, 100 °C, 24h CH3;COOC,H5/H,0, rt, 2h a

yield : 92 %

The crude allylic azide was prepared as described above. Then, removal of DMSO
with brine and concentrated. The residue was mixed Fe powder (3 equiv.), NH4CI (5
equiv.), with ethyl acetate/water(v/v = 2:1, 3 mL). The mixture was stirred at room
temperature for 2h. Then 5 mL of ethyl acetate was added, wash with Na,CO; (aq.)
and concentrated, the residue was purified by flash chromatography on silica gel to
obtain the desired products 4a using light petroleum ether/ethyl acetate (1:2, v/v) as

eluent.

Typical procedure for one pot, two-step synthesis of alkenyl nitrile 5a  [Eq.

2)]::

_ . allylic azidation 2. oxidation . _CN
(2)
0,
©/\/ Pd(OAC); (5 mol%) 140 °C, 6h (D/V
1 NaN3 (1.5 equiv.)
a DMSO, O,, 100°C, 24h 5a

yield : 55 %

Pd(OAc); (0.025 mmol, 6 mg) was mixed with DMSO (2.5 mL) in a glass vial or
round-bottom flask equipped with a magnetic stirring bar. Then, allylbenzene (0.5
mmol) was added. The mixture was stirred under an dioxygen atmosphere (1 atm) at
100 °C for 24 h. Then the mixture was stirred at 140 °C for 6 h. After cooling down to

room temperature, 5 mL of ethyl acetate was added and removal of the DMSO with



brine, the residue was purified by flash chromatography on silica gel to obtain the

alkenyl nitrile 5a using light petroleum ether/ethyl acetate(10:1, v/v) as eluent.

Characterization data for all prepared compounds:

N
©/\/\N3

2a

(E)-(3-Azidoprop-1-enyl)benzene (2a) 3!

IR (KBr, cm™):v 2098, 1446, 1239, cm'!; MS (EI) m/z: 159.08; 'H NMR (400 MHz,
CDCly): 8= 7.24-7.41 (m, SH), 6.64 (d, J=15.6 Hz, 1H), 6.21-6.27 (m, 1H), 3.93 (d,
J=6.4 Hz, 2H) ppm; 3C NMR (100 MHz, CDCls): 6=136.0, 134.6, 128.7, 128.2,

126.7, 122.4, 53.0 ppm.

N
O/\/\Ns
Me

2b

(E)- (3-Azidoprop-1-enyl)-4-methylbenzene (2b) 1!

IR (KBr, cm™):v 2100, 1512, 1239, cm!; MS (EI) m/z: 173.09; '"H NMR (400 MHz,
CDCly): = 7.21 (d, J=8.0 Hz, 2H), 7.11 (d, J=8.0 Hz, 2H), 6.53 (d, J=15.6 Hz, 1H),
6.06-6.14 (m, 1H), 3.84 (d, J=6.4 Hz, 2H), 3.26 (s, 3H) ppm; 3C NMR (100 MHz,
CDCly): 6=138.1, 134.6, 133.2, 129.4, 126.6, 121.3, 53.1, 21.2 ppm.

N
Sl
Me

2c

(E)- (3-Azidoprop-1-enyl)-2-methylbenzene (2¢)
IR (KBr, cm™):v 2105, 1515, 1240, 965, cm™'; MS (EI) m/z: 173.10; '"H NMR (400
MHz, CDCly): 6= 7.48 (t, 1H), 7.21-7.28 (m, 3H), 6.90 (d, J=15.6 Hz, 1H), 6.12-



6.19 (m, 1H), 3.99 (d, J=6.4 Hz, 2H), 2.41 (s, 3H) ppm; 3C NMR (100 MHz, CDCl;):
§=135.6, 135.3, 132.7, 130.4, 128.1, 126.2, 126.0, 123.7, 53.2, 19.8 ppm; HRMS EI

(m/z): calcd for C;yH1N3, 173.0953; found, 173.0947.

Me N

Me 2d

(E)- (3-Azidoprop-1-enyl)-3,5-dimethylbenzene (2d)

IR (KBr, cm™):v 2101, 1515, 1240, 965, 619cm’!; MS (EI) m/z: 187.10; '"H NMR
(400 MHz, CDCly): 6= 7.01 (s, 1H), 6.97 (s, 2H), 6.62 (d, J=15.6 Hz, 1H), 6.24-
6.29 (m, 1H), 3.96 (d, J=6.4 Hz, 2H), 2.36 (s, 6H) ppm; *C NMR (100 MHz, CDCI;):
0=138.2, 135.9, 134.9, 129.9, 124.6, 121.9, 53.1, 21.2 ppm; HRMS EI (m/z): calcd for
Cy1H3N5, 187.1109; found, 187.1106.

N
/©/\/\N3
MeO

2e

(E)- (3-Azidoprop-1-enyl)-4-methoxylbenzene (2¢) 14!

IR (KBr, cm): 2919, 2837, 1599, 1491, 1243, cm!; MS (EI) m/z: 189.09; 'H NMR
(400 MHz, CDCls): 8= 7.37 (d, J=8.8 Hz, 2H), 6.90 (d, J=8.8 Hz, 2H), 6.62 (d,
J=15.6 Hz, 1H), 6.11-6.17 (m, 1H), 3.94 (d, J=6.4 Hz, 2H), 384 (s, 3H) ppm; 1*C

NMR (100 MHz, CDCl;): 6=159.7, 134.2, 128.8, 127.9, 120.1, 114.1, 55.3, 53.2 ppm.

<Z:©MN3

2f

(E)-5-(3-Azidoprop-1-enyl)benzo|d][1,3]dioxole (2f)
IR (KBr, cm!): 2922, 2838, 1610, 1495, 1234, cm™!'; 'H NMR (400 MHz, CDCls): 6=

6.93 (s, 1H), 6.83 (d, J=8.0 Hz, 1H), 6.76 (d, J=8.0 Hz, 1H), 6.54 (d, J=15.6 Hz,



1H), 6.02-6.08 (m, 1H), 5.96 (s, 2H), 3.90 (d, J=6.4 Hz, 2H) ppm; '*C NMR (100
MHz, CDCLy): 6=148.1, 147.7, 134.2, 130.4, 121.5, 120.5, 108.3, 105.8, 101.2, 53.1

ppm; HRMS EI (m/z): calcd for C;yHgN30O,, 203.0695; found, 203.0693.

N\
O/\/\Ns
Cl

2g

(E)-(3-Azidoprop-1-enyl)-4-chlorobenzene (2g)

IR (KBr, cm!): 2919, 2837, 1599, 1491, 1243, cm™!'; 'H NMR (400 MHz, CDCls): 6=
7.28-7.34 (m, 4H), 6.59 (d, J=15.6 Hz, 1H), 6.17-6.25 (m, 1H), 3.94 (d, J=6.4 Hz,
2H), ppm; 3C NMR (100 MHz, CDCl;): 6=134.5, 133.9, 133.2, 128.9, 127.8, 123.2,

52.9 ppm. HRMS EI (m/z): calcd for CoHgCIN3, 193.0407; found, 193.0411.

N\
/©/\/\N3
F

2h

(E)-(3-Azidoprop-1-enyl)-4-fluorobenzene (2h) 1!

IR (KBr, cm™): 2919, 2837, 2099, 1446, 1239, 693, cm’!; MS (EI) m/z: 177.09; 'H
NMR (400 MHz, CDCLy): 8= 7.37 (t, 2H), 7.02 (t, 2H), 6.61 (d, J=15.6 Hz, 1H), 6.11-
6.19 (m, 1H), 3.93 (d, J=6.4 Hz, 2H), ppm; 3C NMR (100 MHz, CDCly): §=162.6 (d,
Jer = 246.4 Hz), 133.3, 132.2 (d, Joy = 3.3 Hz), 128.2(d, Joy = 8.1 Hz), 1222 (d, Jor

=2.1Hz), 115.6 (d, Jor = 21.6 Hz), 52.9 ppm.

N
N3
\/©M

2i

(E)-1-(3-azidoprop-1-enyl)-4-vinylbenzene (2i)



IR (KBr, cm!): 2913, 2847, 2012, 1446, 1240, cm'; 'H NMR (400 MHz, CDCls): 6=
7.38-7.43 (m, 4H), 6.74 (dd, J=17.6, 10.8 Hz, 1H), 6.66 (d, /=15.6 Hz, 1H), 6.23-
6.31 (m, 1H), 5.79 (d, J=17.6 Hz, 1H), 5.29 (d, J=10.8 Hz, 1H), 3.98 (d, J=6.4 Hz,
2H), ppm; 3C NMR (100 MHz, CDCl;): 6=137.5, 136.3, 135.5, 134.1, 126.8, 126.5,
122.3, 114.1, 53.1 ppm. HRMS EI (m/z): caled for C;1H;;N;, 185.0952; found,
185.0953.

S
O\ﬂNa
NC
2j

(E)-4-(3-azidoprop-1-enyl)benzonitrile (2j)

IR (KBr, cm™): 2925, 2833, 2532, 2010, 1442, 1240, 690, cm™'; '"H NMR (400 MHz,
CDCly): 5= 7.56 (d, J=8.0 Hz, 2H), 7.39 (d, J=8.0 Hz, 2H), 6.36 (d, J~15.6 Hz, 1H),
5.91-5.99 (m, 1H), 4.09 (d, J=6.4 Hz, 2H), ppm; 3C NMR (100 MHz, CDCls):
0=142.4, 132.3, 130.2, 129.8, 126.3, 119.1, 109.9, 53.8 ppm. HRMS EI (m/z): calcd
for C;oHgNy, 184.0745; found, 184.0749.

N
/©/\/\N3
MeOzC

2k

(E)-methyl 4-(3-azidoprop-1-enyl)benzoate (2k)

IR (KBr, cm™): 2919, 2837, 2099, 1446, 1239, 1185, 693, cm'!; 'H NMR (400 MHz,
CDCl): 6= 7.95 (d, J=8.0 Hz, 2H), 7.36 (d, J=8.0 Hz, 2H), 6.37 (d, J=15.6 Hz, 1H),
5.92-5.99 (m, 1H), 4.10 (d, J=5.2 Hz, 2H), 3.90 (s, 3H) ppm; *C NMR (100 MHz,
CDCl): 6=167.0, 142.4, 130.4, 129.9, 129.6, 128.8, 125.7, 53.9, 52.0 ppm. HRMS EI

(m/z): calcd for C;;H1N30,, 217.0847; found, 217.0851.

10



N
N3
Me\l/©/\/\
|
@) 2|

(E)-1-(4-(3-azidoprop-1-enyl)phenyl)ethanone (21)

IR (KBr, cm™): 2920, 2838, 2011, 1694, 1446, 1239, 690, cm'; '"H NMR (400 MHz,
CDCly): 6= 7.88 (d, J/=8.0 Hz, 2H), 7.39 (d, J/=8.0 Hz, 2H), 6.39 (d, /=15.6 Hz, 1H),
5.89-5.99 (m, 1H), 4.09 (d, J=6.4 Hz, 2H), 2.57 (s, 3H) ppm; 3C NMR (100 MHz,
CDCly): 6=197.6, 142.6, 135.4, 130.3, 129.1, 128.7, 125.8, 53.9, 26.5 ppm. HRMS EI
(m/z): calcd for C;H1N;30, 201.0899; found, 201.0902.

N\
/©/\/\N3
HoN

2m

(E)-4-(3-azidoprop-1-enyl)aniline (2m)

IR (KBr, cm'): 3405, 3350, 2919, 2837, 2010, 1436, 1223, 693, cm™!; '"H NMR (400
MHz, CDCl): 6= 7.50 (d, J=8.8 Hz, 2H), 6.38 (d, J/=15.6 Hz, 1H), 7.30 (d, J/=8.8 Hz,
2H), 5.97-6.04 (m, 1H), 3.91 (d, J=7.2 Hz, 2H), 3.52 (br, 2H) ppm; 3C NMR (100
MHz, CDCly): 6=146.4, 130.1, 129.4, 126.5, 122.4, 115.3, 54.1 ppm. HRMS EI (m/z):

calcd for CoH (N4, 174.0902; found, 174.0905.

N
/©/\/\N3
HN
Boc 2n

(E)-tert-butyl 4-(3-azidoprop-1-enyl)phenylcarbamate (2n)

IR (KBr, cm!): 3456, 2946, 2835, 2010, 1446, 1242, 691, cm';'H NMR (400 MHz,
CDCLy): 8= 7.74 (d, J=12 Hz, 2H), 7.47 (d, J=12 Hz, 2H), 6.62 (br, 1H), 6.36 (d,

J=15.6 Hz, 1H), 5.88-5.96 (m, 1H), 3.91 (d, J=6.4 Hz, 2H), 1.38 (s, 9H) ppm; '*C

11



NMR (100 MHz, CDCl;): 6=152.9, 137.5, 130.4, 128.9, 128.8, 119.7, 118.7, 60.3,

54.1, 28.3 ppm. HRMS EI (m/z): calcd for C;4HsN4O,, 274.1435; found, 274.1430.

N
N3

20

(E)-2-(3-Azidoprop-1-enyl)naphthalene (20)

IR (KBr, cm™):v 2938, 2840, 2098, 1446, 1239, cm™'; 'H NMR (400 MHz, CDCls):
o= 7.76-7.79 (m, 3H), 7.72 (s, 1H), 7.57 (d, 1H), 7.43-7.45 (m, 2H), 6.76 (d, J=15.6
Hz, 1H), 6.28-6.36 (m, 1H), 3.95 (d, J=6.4 Hz, 2H) ppm; *C NMR (100 MHz,
CDCl;): 6=134.6, 133.5, 133.4, 133.3, 128.4, 128.1, 127.7, 126.9, 126.4, 126.2, 123.5,

122.8 ppm; HRMS EI (m/z): caled for C3H;;N3, 209.2953; found, 209.2958.

N\
N N3
@O/\/\

2p

(E)-2-(3-Azidoprop-1-enyl)furan (2p)
IR (KBr, cm):v 2098, 1446, 1239, cm™'; 'TH NMR (400 MHz, CDCly): 8= 7.39 (s,
1H), 6.48 (d, J=15.6 Hz, 1H), 6.41 (t, J=3.2, 2.0 Hz, 1H), 6.32 (d, J=3.2 Hz, 2H),
6.16-6.23 (m, 1H), 3.94 (d, J=6.4 Hz, 2H) ppm; *C NMR (100 MHz, CDCl3):
o=151.6, 142.5, 122.4, 120.9, 111.4, 109.0, 52.7 ppm; HRMS EI (m/z): calcd for
C;H;N;0, 149.0589; found, 149.0581.

N
S N,
@S/\/\

2q

(E)-2-(3-Azidoprop-1-enyl)thiophene (2q)

12



IR (KBr, cm™):v 2099, 1442, 1240, cm™';'H NMR (400 MHz, CDCl5): 6=7.25 (s, 1H),
6.68-6.19 (m, 2H), 6.77 (d, J=15.6 Hz, 1H), 6.03-6.10 (m, 1H), 3.91 (d, J=6.4 Hz,
2H) ppm; 13C NMR (100 MHz, CDCls): 6=140.9, 127.5, 127.5, 126.6, 125.0, 121.9,

52.8 ppm; HRMS EI (m/z): calcd for C;H;N3S, 165.0361; found, 165.0360.

S
C Ns
S

2r

(E)-2-(3-Azidoprop-1-enyl)benzo[b]thiophene (2r)

IR (KBr, cm™):v 2098, 1444, 1239, cm™';'H NMR (400 MHz, CDCly): &= 7.85-7.91
(m, 2H), 7.47 (s, 1H), 7.35-7.44 (m, 2H), 6.91 (d, J=15.6 Hz, 1H), 6.27-6.34 (m,
1H), 4.01 (d, J=6.4 Hz, 2H) ppm; '*C NMR (100 MHz, CDCl;): 6=140.5, 137.5,
132.8, 126.8, 124.6, 124.4, 124.1, 123.2, 123.0, 121.9, 53.2 ppm; HRMS EI (m/z):

calcd for C;1HgN3S, 215.0517; found, 215.0513.

N N3
Me

2s

(E)-(3-azido-2-methylprop-1-enyl)benzene (2s)

IR (KBr, cm™):v 2010, 1446, 1240, cm'';'"H NMR (400 MHz, CDCls): 6= 7.11-7.28
(m, 5H), 6.45 (s, 1H), 3.80 (s, 2H), 1.87 (s, 3H) ppm; '3C NMR (100 MHz, CDCl3):
0=132.5, 129.1, 129.0, 128.5, 128.2, 126.9, 59.7, 16.3 ppm; HRMS EI (m/z): calcd for
Ci0H;1N3, 173.0953; found, 173.0947.

N
Shi
2t

((1E,3E)-5-azidopenta-1,3-dienyl)benzene (2t)

13



IR (KBr, cm!):v 2098, 1602, 1446, 1239, cm™';'H NMR (400 MHz, CDCls): 6= 7.24-
7.39 (m, 5H), 6.78 (dd, J=15.6, 10.4 Hz, 1H), 6.60 (d, J=15.6 Hz, 1H), 6.45 (dd,
J=14.8, 10.4 Hz, 1H), 5.79-5.87 (m, 1H), 3.86 (d, J=6.8 Hz, 2H) ppm; 13C NMR (100
MHz, CDCl;): 6=136.8, 134.9, 134.0, 128.7, 127.9, 127.4, 126.5, 126.0, 52.8 ppm;

HRMS EI (m/z): caled for C;;H N3, 185.0953; found, 185.0954.

N -N

1-cinnamyl-4-phenyl-1H-1,2,3-triazole (3a) 15!

IR (KBr, cm™):v 3451, 1642, 1103, 620; mp = 124.5-127.7 °C; MS (EI) m/z: 261.32;
'H NMR (400 MHz, CDCl3): 6= 7.81-7.84 (m, 3H), 7.28-7.42 (m, 8H), 6.68 (d, /=16
Hz, 1H), 6.33-6.41 (m, 1H), 5.16 (d, J=6.4 Hz, 2H) ppm; *C NMR (100 MHz,
CDCl;): 6=148.1, 135.5, 135.4, 130.6, 128.8, 128.8, 128.7, 128.2, 126.7, 125.7, 121.9,
119.4, 52.4 ppm;

N -N
oo

3a' n-hexyl

(E)-4-hexyl-1-(3-p-tolylallyl)-1H-1,2,3-triazole (3a')

IR (KBr, cm™):v 3455, 1654, 1121, 722; mp = 127.3-130.2 °C; MS (EI) m/z: 269.19;
'"H NMR (400 MHz, CDCl;): 6= 7.28-7.40 (m, 6H), 6.64 (d, /=16 Hz, 1H), 6.30-6.37
(m, 1H), 5.16 (dd, J=6.8, 1.2 Hz, 2H), 2.72 (t, J/=7.6, 7.6 Hz, 2H), 1.65-1.68 (m, 2H),
1.28-1.32 (m, 6H), 0.89 (t, J=6.8, 6.8 Hz, 3H) ppm; 13C NMR (100 MHz, CDCls):
0=148.8, 135.6, 135.0, 128.7, 128.5, 126.9, 122.3, 120.4, 52.2, 31.6, 29.4, 29.0, 25.7,

22.5, 14.1 ppm; HRMS EI (m/z): calcd for C{7H»3N3, 269.1892; found, 269.1890.
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N -N

3a" COOEt

Ethyl 1-cinnamyl-1H-1,2,3-triazole-4-carboxylate (3a'")

IR (KBr, cm™):v 3447, 2362, 2335, 1629, 1106, 620; MS (EI) m/z: 257.12; '"H NMR
(400 MHz, CDCl5): 6= 8.18 (s, 1H), 7.28-7.40 (m, 5H), 6.69 (d, /=16 Hz, 1H), 6.31-
6.36 (m, 1H), 5.18 (d, J/=6.4 Hz, 2H), 4.39 (q, 2H), 1.38 (t, J=7.2, 7.2 Hz,3H) ppm;
BC NMR (100 MHz, CDCl3): 8=160.5, 140.2, 136.0, 13.0, 128.6, 128.5, 127.1, 126.5,

120.8, 61.0, 52.3, 14.1 ppm; HRMS EI (m/z): calcd for C,4H;5N30,, 257.1164; found,
257.1161.

N -N
/©/\/\N "N
Me <
Ph
3b

(E)-4-phenyl-1-(3-p-tolylallyl)-1H-1,2,3-triazole (3b)

IR (KBr, cm™):v 3452, 2361, 1639, 1104, 621; mp = 128.6-138.4 °C; MS (EI) m/z:
275.14; '"H NMR (400 MHz, CDCl;): 6= 7.80-7.84 (m, 3H), 7.41 (d, 2H), 7.28-7.35
(m, 3H), 7.14 (d, 2H), 6.67 (d, J=15.6 Hz, 1H), 6.28-6.36 (m, 1H), 5.15 (d, J=6.0 Hz,
2H), 2.34 (s, 3H) ppm; 3C NMR (100 MHz, CDCl): 6=148.1, 138.6, 135.5, 132.7,
130.6, 129.5, 128.8, 128.2, 126.7, 125.7, 120.8, 119.4, 52.5, 21.3 ppm; HRMS EI
(m/z): calcd for CgH7N3, 275.1422; found, 275.1420.
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N N
Me Ph
3c

(E)-4-phenyl-1-(3-o-tolylallyl)-1H-1,2,3-triazole (3c)

IR (KBr, cm™):v 3450, 2361, 1640, 1107, 621; mp = 130.1-131.4 °C; MS (EI) m/z:
275.14; "H NMR (400 MHz, CDCl;): &= 7.81-7.84 (m, 3H), 7.16-7.44 (m, 8H), 6.95
(d, /=16 Hz, 1H), 6.24-6.32 (m, 1H), 5.20 (d, J=6.4 Hz, 2H), 2.37 (s, 3H) ppm; *C
NMR (100 MHz, CDCl;): 6=148.1, 135.8, 134.6, 133.4, 130.6, 130.5, 128.9, 128.5,
128.2, 126.3, 125.9, 125.7, 123.2, 119.3, 52.7, 19.8 ppm; HRMS EI (m/z): calcd for

CisH7N3, 275.1422; found, 275.1420.

Me N\ N
N7« N
Ph

Me 3d

(E)-1-(3-(3,5-dimethylphenyl)allyl)-4-phenyl-1H-1,2,3-triazole (3d)

IR (KBr, cm™):v 3448, 2362, 1640, 1103, 620; mp = 128.3-130.4 °C; MS (EI) m/z:
289.15; '"H NMR (400 MHz, CDCl3): 6= 7.83-7.87 (m, 3H), 7.33-7.46 (m, 3H), 7.05
(s, 2H), 6.97 (s, 1H), 6.68 (d, J/=15.6 Hz, 1H), 6.33-6.41 (m, 1H), 5.16 (d, J=6.4 Hz,
2H) , 2.34 (s, 6H) ppm; '3C NMR (100 MHz, CDCl3): 6=148.1, 138.3, 135.7, 135.4,
130.7, 130.3, 128.9, 128.1, 125.7, 124.7, 121.5, 119.4, 52.5, 21.2 ppm; HRMS EI

(m/z): calcd for C19H9N3, 289.1579; found, 289.1572.

S -N
/©/\/\N N
MeO <
Ph
3e
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(E)-1-(3-(4-methoxyphenyl)allyl)-4-phenyl-1H-1,2,3-triazole (3e)

IR (KBr, cm™):v 3450, 2361, 1641, 1105, 621; mp = 148.7-151.2 °C; MS (EI) m/z:
291.14; 'TH NMR (400 MHz, CDCl;): &= 7.79-7.83 (m, 3H), 7.30-7.42 (m, 5H), 6.85
(d, 2H), 6.63 (d, J=15.6 Hz, 1H), 6.18-6.25 (m, 1H), 5.11 (d, J=6.8 Hz, 2H), 3.79 (s
3H) ppm; 3C NMR (100 MHz, CDCls): 6=159.9, 148.0, 135.0, 130.6, 128.8, 128.2,
128.1, 128.0, 125.7, 119.5, 119.3, 114.1, 55.3, 52.5 ppm; HRMS EI (m/z): calcd for
Cy3H17N30, 291.1372; found, 291.1377.

o) A -N,
< :©/\/\N\~ N
0 \\<

3f Ph

(E)-1-(3-(benzo|d][1,3]dioxol-5-yl)allyl)-4-phenyl-1H-1,2,3-triazole (3f)

IR (KBr, cm™):v 3448, 2360, 1636, 1103, 619; mp = 143.1-144.3 °C; MS (EI) m/z:
305.11; '"H NMR (400 MHz, CDCLy): &= 7.72-7.76 (m, 3H), 7.25-7.36 (m, 3H), 6.85
(s, 1H), 6.76 (d, 1H), 6.69 (d, 1H), 6.54 (d, J=15.6 Hz, 1H), 6.11-6.17 (m, 1H), 5.89 (s,
2H), 5.07 (d, J=6.8 Hz, 2H) ppm; 3C NMR (100 MHz, CDCl;): 5=148.2, 148.1,
148.1, 135.2, 130.6, 129.9, 128.8, 128.2, 125.7, 121.8, 120.0, 119.3, 108.4, 105.8,

101.3, 52.5 ppm; HRMS EI (m/z): calcd for C;gH;5sN30,, 305.1164; found, 305.1165.

N _N
O/\/\N\\ N
Cl <
Ph
39

(E)-1-(3-(4-chlorophenyl)allyl)-4-phenyl-1H-1,2,3-triazole (3g)

IR (KBr, cm™):v 3450, 2361, 1640, 1103, 620; mp = 128.7-129.6 °C; MS (EI) m/z:
295.1; 'TH NMR (400 MHz, CDCls): 6= 7.80-7.84 (m, 3H), 7.30-7.43 (m, 7H), 6.62

(d, J=16 Hz, 1H), 6.32-6.39 (m, 1H), 5.16 (d, J=6.8 Hz, 2H) ppm; '*C NMR (100
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MHz, CDCl;): 6=148.2, 134.3, 134.0, 130.5, 129.0, 128.9, 128.2, 127.9, 125.7,
122.7, 119.4, 52.3 ppm; HRMS EI (m/z): calcd for C{;H4CIN3, 295.0876; found,
295.0871.

S -N
/©/\/\N N

: =~
3h Ph

(E)-1-(3-(4-fluorophenyl)allyl)-4-phenyl-1H-1,2,3-triazole (3h)

IR (KBr, cm™):v 3453, 2361, 1641, 1103, 622; mp = 124.5-126.7 °C; MS (EI) m/z:
279.1; "H NMR (400 MHz, CDCls): 6= 7.81-7.84 (m, 3H), 7.32-7.43 (m, 5H), 7.02 (t,
2H), 6.68 (d, J=15.6 Hz, 1H), 6.25-6.33 (m, 1H), 5.15 (d, J=6.4 Hz, 2H) ppm; *C
NMR (100 MHz, CDCls): 6=162.8 (d, Jcr = 247.0 Hz),148.1, 134.1, 131.7 (d, Jcr =
3.2 Hz), 130.6, 128.8, 128.4 (d, Jc.r = 8.1 Hz), 128.2, 125.7, 121.7 (d, Jcr = 2.1 Hz),
119.4, 115.7 (d, Jcg = 21.6 Hz), 52.3 ppm; HRMS EI (m/z): caled for C;7H4FN3,
279.1172; found, 279.1154.

N N,
N~ N
S \§<
Ph
3i

(E)-4-phenyl-1-(3-(4-vinylphenyl)allyl)-1H-1,2,3-triazole (3i)

IR (KBr, cm''):v 3447, 2362, 1103, 619; mp = 150.7-153.6 °C; MS (EI) m/z: 287.1;
'H NMR (400 MHz, CDCLy): 6= 7.81-7.92 (m, 3H), 7.32-7.41 (m, 7H), 6.69 (dd,
J=17.6, 10.8 Hz, 1H), 6.67 (d, J=15.6 Hz, 1H), 6.33-6.41 (m, 1H), 5.76 (d, J=17.6
Hz, 1H), 5.26 (d, J=10.8 Hz, 1H), 5.17 (dd, J=6.8, 1.0 Hz, 2H) ppm; '*C NMR (100
MHz, CDCl;): =148.1, 137.9, 136.2, 135.0, 134.9, 130.6, 128.9, 128.2, 126.9, 126.6,
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125.7,121.8, 119.4, 114.4, 52.5 ppm; HRMS EI (m/z): caled for C9H;7N3, 287.1420;

found, 287.1422.

N -N
/©/\/\N "N
NC (
Ph
3j

(E)-4-(3-(4-phenyl-1H-1,2,3-triazol-1-yl)prop-1-enyl)benzonitrile (3j)

IR (KBr, cm™):v 3450, 2363, 1629, 1101, 620; 'H NMR (400 MHz, CDCl;): 8= 7.79—
7.83 (m, 3H), 7.56 (d, J=18 Hz, 2H), 7.30-7.37 (m, 5H), 6.37 (d, J=15.6 Hz, 1H),
5.96-6.02 (m, 1H), 5.29 (d, J=6.8 Hz, 2H) ppm; '3C NMR (100 MHz, CDCl;):
5=148.2, 143.5, 132.8, 131.7, 131.2, 129.4, 128.8, 127.6, 126.4, 125.8, 120.3, 118.9,

109.7, 53.1 ppm; HRMS EI (m/z): calcd for C;gH 4Ny, 286.1215.; found, 286.1218.

N -N
/©/\/\N\~ N
MeOzC (
Ph
3k

(E)-methyl 4-(3-(4-phenyl-1H-1,2,3-triazol-1-yl)prop-1-enyl)benzoate (3k)

IR (KBr, cm™):v 3451, 2360, 1640, 1210, 1103, 618; 'H NMR (400 MHz, CDCl5): 6=
7.96 (d, 2H), 7.85-7.89 (m, 3H), 7.34-7.40 (m, SH), 6.44 (d, /=16 Hz, 1H), 6.01-6.04
(m, 1H), 5.36 (d, J=7.6 Hz, 2H), 3.90 (s, 3H) ppm; 3C NMR (100 MHz, CDCl3):
0=167.0, 148.5, 142.4, 130.9, 130.3, 129.9, 129.6, 128.7, 128.4, 128.3, 128.2, 125.7,
125.6, 52.9, 51.9 ppm; HRMS EI (m/z): calcd for Ci9H;7 N3O,, 319.1320; found,

319.1321.
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N _N
N N

Me \§<
Ph

O 3l

(E)-1-(4-(3-(4-phenyl-1H-1,2,3-triazol-1-yl)prop-1-enyl)phenyl)ethanone (31)

IR (KBr, cm™):v 3450, 2362, 1694, 1640, 1103, 620; 'H NMR (400 MHz, CDCl;): &=
7.77-7.86 (m, 5SH), 7.40-7.49 (m, 5H), 6.52 (d, J/=15.6 Hz, 1H), 5.97-6.04 (m, 1H),
5.24 (d, J=6.4 Hz, 2H), 2.62 (s, 3H) ppm; 3C NMR (100 MHz, CDCl;): 8=197.7,
148.3, 142.7, 135.4, 130.9, 130.3, 129.1, 128.6, 128.3, 128.1, 125.8, 125.6, 119.9,

53.3, 26.5 ppm; HRMS EI (m/z): calcd for C19H;7 N3O, 303.1375; found, 303.1372.

R _N
H,N X
2 Ph
3m

(E)-4-(3-(4-phenyl-1H-1,2,3-triazol-1-yl)prop-1-enyl)aniline (3m)

IR (KBr, cm™):v 3448, 3310, 2362, 1638, 1112, 619'H NMR (400 MHz, CDCl;): &=
7.70-7.73 (m, 3H), 7.30-7.51 (m, 5H), 6.31 (d, /=15.6 Hz, 1H), 6.30 (d, 2H) 6.08-
6.15 (m, 1H), 5.13 (d, J=6.4 Hz, 2H), 3.59 (br, 2H) ppm; *C NMR (100 MHz,
CDCly): 5=148.0, 146.5, 135.8, 130.5, 128.9, 128.8, 128.2, 127.0, 125.7, 122.7, 119.4,

116.5, 53.5 ppm; HRMS EI (m/z): calcd for C;7H 4Ny, 276.1371; found, 276.1375.

N -N
o
Boc 3n Ph

(E)-tert-butyl 4-(3-(4-phenyl-1H-1,2,3-triazol-1-yl)prop-1-enyl)phenylcarbamate

(3n)
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IR (KBr, cm™):v 3448, 2362, 1640, 1301, 1103, 620; 'H NMR (400 MHz, CDC]l5): 6=
7.71-7.80 (m, 5H), 7.28-7.43 (m, 5H), 6.63 (br, 1H), 6.52 (d, /=16 Hz, 1H), 5.97-
6.05 (m, 1H), 5.13 (d, J=6.4 Hz, 2H), 1.38 (s, 9H) ppm; 13C NMR (100 MHz, CDCl3):
0= 153.2, 148.1, 137.2, 130.6, 130.4, 128.8, 128.7, 128.6, 128.2, 125.7, 119.9, 119.5,
119.3, 60.4, 52.7, 29.2 ppm; HRMS EI (m/z): calcd for Cy,H,4N4O,, 376.1894; found,

376.1899.

N -N

(E)-1-(3-(naphthalen-2-yl)allyl)-4-phenyl-1H-1,2,3-triazole (30)

IR (KBr, cm-):v 3451, 2361, 1641, 1103, 620; mp = 128.6-130.8 °C; 'H NMR (400
MHz, CDCly): 8= 7.77-7.84 (m, 7H), 7.33-7.60 (m, 8H), 6.85 (d, J=15.6 Hz, 1H),
6.47-6.55 (m, 1H), 5.24 (d, J=6.4 Hz, 2H) ppm; 3C NMR (100 MHz, CDCl;):
§=148.2, 135.5, 133.4, 133.4, 132.9, 131.7, 130.6, 128.8, 128.5, 128.2, 128.1, 127.7,
127.2, 126.6, 126.4, 125.8, 123.3, 122.2, 52.5; HRMS EI (m/z): calcd for CoH,-Ns,

311.1422; found, 311.1429.

N _N
WN *N

0 \§<
3 Ph

(E)-1-(3-(furan-2-yl)allyl)-4-phenyl-1H-1,2,3-triazole (3p)

IR (KBr, cm!):v 3444, 2362, 1634, 1105, 620; mp = 107.6-108.5 °C; 'H NMR (400
MHz, CDCl;): 6= 7.82-7.84 (m, 3H), 7.32-7.44 (m, 4H), 6.47 (d, J=15.6 Hz, 1H),
6.40 (d, J=1.2 Hz, 1H), 6.29-6.39 (m, 2H), 5.16 (dd, J=6.4, 0.8 Hz, 2H) ppm; 3C
NMR (100 MHz, CDCly): 8=151.1, 148.1, 142.8, 130.6, 128.8, 128.2, 125.7, 123.3,
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120.2, 119.4, 111.5, 109.8, 52.1; HRMS EI (m/z): caled for C;sH3N;0, 251.1059;
found, 251.1050.

X N
N\ N~
N
Q/\A \§<
Ph

3q

(E)-4-phenyl-1-(3-(thiophen-2-yl)allyl)-1H-1,2,3-triazole (3q)

IR (KBr, cm):v 3450, 2361, 1641, 1104, 621; mp = 145.3-147.1 °C; '"H NMR (400
MHz, CDCl;): 6= 7.39-7.43 (m, 3H), 7.20-7.34 (m, 3H), 7.02 (d, 1H), 6.97-6.99 (m,
2H), 6.80 (d, J=15.6 Hz, 1H), 6.17-6.24 (m, 1H), 5.14 (dd, J=6.8, 1.2 Hz, 2H) ppm;
3C NMR (100 MHz, CDCls): 6=148.1, 140.3, 130.6, 128.8, 128.5, 128.2, 127.6,
127.2, 125.8, 125.6, 121.1, 119.4, 52.1; HRMS EI (m/z): calcd for C;sH;3N3S,
267.0830; found, 267.0818.

N -N
Swhl
S
Ph
3

r

(E)-1-(3-(benzo[b]thiophen-3-yl)allyl)-4-phenyl-1H-1,2,3-triazole (3r)

IR (KBr, cm™):v 3450, 2361, 1640, 1103, 620; mp = 152.3-154.4 °C; MS (EI) m/z:
289.15;'H NMR (400 MHz, CDCly): 6= 7.43-7.44 (m, 3H), 7.42 (s, 1H), 7.34-7.41
(m, 5H), 7.00 (d, /=16 Hz, 1H), 6.44-6.52 (m, 1H), 5.24 (dd, J=6.8, 1.2 Hz, 2H) ppm;
3C NMR (100 MHz, CDCls): 6=148.2, 140.5, 137.2, 132.2, 130.6, 128.9, 128.2,
127.7, 125.8, 124.8, 124.6, 124.0, 123.4, 123.0, 121.8, 119.3, 52.7 ppm; HRMS EI
(m/z): calcd for C;9HsN3S, 317.0987; found, 317.0983.
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-N
~N N~ '\ N
Me \§<

(E)-1-(2-methyl-3-phenylallyl)-4-phenyl-1H-1,2,3-triazole (3s)

IR (KBr, cm™):v 3449, 2361, 1640, 1103, 621; '"H NMR (400 MHz, CDCl;): 6= 7.83—
7.86 (m, 3H), 7.30-7.44 (m, 8H), 6.57 (s, 1H), 5.09 (s, 2H), 1.86 (s, 3H) ppm; 13C
NMR (100 MHz, CDCl5): 6=148.2, 136.3, 132.0, 130.2, 129.0, 128.9, 128.7, 128 .4,
128.2,127.3, 125.7, 58.9, 15.7 ppm. HRMS EI (m/z): caled for C;gH;7N3, 275.1422;

found, 275.1420.

N -N
3t Ph

4-phenyl-1-((2E,4E)-5-phenylpenta-2,4-dienyl)-1H-1,2,3-triazole (3t)

IR (KBr, cm):v 3451, 2363, 1636, 1103, 620; mp = 132.5-133.7 °C; 'H NMR (CDCls,
400 MHz) 8= 7.39-7.42 (m, 3H), 7.30-7.34 (m, 8H), 6.79 (dd, J=15.6, 10.4 Hz, 1H),
6.63 (d, J=15.6 Hz, 1H), 6.47 (dd, /=14.8, 10.4 Hz, 1H), 5.93-6.00 (m, 1H), 5.11 (d,
J=6.4 Hz, 2H); '*C NMR (CDCls, 100 MHz) 5[ 148.1, 136.6, 135.6, 134.9, 130.6,
128.8, 128.7, 128.2, 126.9, 126.6, 125.7, 125.3, 119.3, 52.2 ppm; HRMS EI (m/2):

calcd for CoH;{7N3, 287.1422; found, 287.1419.

N\

4a

(E)-3-Phenylprop-2-enamine (4a) 6
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'H NMR (CDCls, 400 MHz) 8= 7.19-7.37 (m, 5H), 6.50 (d, J = 16 Hz, 1H), 6.27-6.34
(m, 1H), 3.47 (d, J = 6.0 Hz, 1 H), 1.80 (br, 1H); *C NMR (CDCls, 100 MHz) =[]

137.2,131.0, 129.6, 128.6, 127.3, 126.2, 44.2 ppm.

©/§/CN

5a

(E)-3-Phenyl-2-propenenitrile (5a) ]
'H NMR (CDCls, 400 MHz) 8= 7.38-7.46 (m, 6H), 5.88 (d, J = 16.4 Hz ,1 H); 13C

NMR (CDCl;, 100 MHz) 811 150.6, 133.6, 131.2, 129.1, 127.4, 118.1, 96.4 ppm.

[3] M. Rueping, C. Vila, U. Uria, Org. Lett. 2012, 14, 7687.
[4] M. A. Ischay, Z. Lu, T. P. Yoon, J. Am. Chem. Soc. 2010, 132, 8572.
[5] B. Carboni, M. Vaultier, R. Carrié, Tetrahedron 1987, 43, 1799.

[6] McManus, S. P.; Pitman, C. U.; Fanta, P. E. J. Org. Chem. 1972, 37, 2353.

24



[7] C. Qin, N. Jiao, J. Am. Chem. Soc., 2010, 132, 15893.
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