SUPPORTING INFORMATION

A layered double hydroxide, a synthetically useful heterogeneous
catalyst for azide—alkyne cycloadditions in a continuous-flow reactor

Sandor B. Otvos™, Adam Georgiades®, Ménika Adok-Sipiczki®?, Rebeka
Mészéaros™?, Istvan Palinké®, Pal Sipos®® and Ferenc Filop*™*

# Institute of Pharmaceutical Chemistry, University of Szeged, E6tvos u. 6, H-6720 Szeged, Hungary

® MTA-SZTE Stereochemistry Research Group, Hungarian Academy of Sciences, Etvos u. 6, H-6720 Szeged, Hungary

¢ Department of Organic Chemistry, University of Szeged, Dom tér 8, Szeged, H-6720 Hungary

9 Material and Solution Structure Research Group, Institute of Chemistry, University of Szeged, H-6720 Szeged, Hungary
¢ Department of Inorganic and Analytical Chemistry, University of Szeged, Dém tér 7, Szeged, H-6720 Hungary

* Corresponding author. Tel: +36 62545562, Fax: +36 62545705.
E-mail address: fulop@pharm.u-szeged.hu (F. Filop)



Table of Contents

Additional figures and tabIes ..o S2
Analytical data of the triazole Products............ccooeieiiiiiiiii s S4
Collection OFf NMR SPECIFA .......ccviiieiiecie ettt e e S10
Oxidative homocoupling of 4-ethynylanisole..........c..ccccccovveiiiiiiiciicc e S23
CUuAAC reactions with the individual LDH components ............ccccooevenenencnnnnnn S24
] (=] =] [0S USSR S25

S1



Layers:
[M", (M (OH), ]

Interlayer domains:
[A,/,nH,0]*

x/q

Fig. 1S Schematic structure of LDHs.
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Fig. 2S Experimental setup for the CF reactions.

(a) (b)
1352 E
I -
) 1423 | 512 1 3674 3557
| " 1409 ,, 1375
| 678 x 1
= [ sy S
2: 546 ! ‘ 1045 gesy (]' “ E.
. fI 3440 AL [
) [ | | =
= 1Y ! g T T
[} R ‘ ! A% Qo
3 ‘ 2043 | i 2 1
Z | 860 b |\
ey | / _
! AW [y
. ' ~_ jl f‘ 1539); b f 4
\1 ey TN 7 \ -J
] J.‘ 4
— T T T T T T T T —r 77
4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm'l) Wavenumber (cm'1)

Fig. 3S FT-IR spectra of the Cu(ll)Fe(l111)-LDH: as-prepared material (a), after the 10-hour long synthesis (b).
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Fig. 4S. Elemental map of the as-prepared Cu(Il)Fe(l11)-LDH.
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Fig. 5S TG/dTG curves of the as-prepared Cu(ll)Fe(l111)-LDH.
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Fig. 6S XPS spectra indicating the presence of only Cu(ll) ions for the as-prepared material (a) and as well as for
the LDH sample after the 10-hour long run.

Table 1S Elemental composition of the Cu(ll)Fe(l11)-LDH determined by ICP—AES.

Cu Fe
Sample Cu/Fe
wt% mmol/g wit% mmol/g
as-prepared 32.4510 5.107 16.2111 2.903 1.76
after the 10-hour long run  32.4422 5.105 16.2084 2.902 1.76
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1-Benzyl-4-phenyl-1H-1,2,3-triazole, 1:

N=N
N
Ph// \%Ph
White solid; mp: 121-124 °C (lit.®Y mp: 123-125 °C); NMR data is in agreement with the

literature reference.5¥ 'H NMR (400.1 MHz, CDCls) 6y: 5.60 (s, 2H, CH,), 7.31-7.38 (m,
3H, Ar-H), 7.38-7.47 (m, 5H, Ar-H), 7.70 (s, 1H, Ar-H), 7.80-7.88 (d, 2H, Ar-H, J=7.8 Hz).

1-(2-Fluorobenzyl)-4-phenyl-1H-1,2,3-triazole, 2:

White solid; mp: 87-91 °C (lit.5? mp: 89-92 °C); NMR data is in agreement with the
literature reference." 'H NMR (400.1 MHz, CDCl3) dy: 5.63 (s, 2H, CHy), 7.07-7.21 (m,
2H, Ar-H), 7.27-7.47 (m, 5H, Ar-H), 7.77 (s, 1H, Ar-H), 7.78-7.86 (d, 2H, Ar-H, J=7.8 Hz).

1-(4-Fluorobenzyl)-4-phenyl-1H-1,2,3-triazole, 3:

N=N

d“%%

.
White solid; mp: 130-133 °C (lit.®¥ mp: 129-131 °C); NMR data is in agreement with the
literature reference.5 ! 'H NMR (400.1 MHz, CDCl3) du: 5.52 (s, 2H, CH,), 6.98-7.11 (t,
2H, Ar-H, J=8.1 Hz), 7.23-7.35 (m, 3H, Ar-H), 7.36-7.45 (m, 2H, Ar-H), 7.67 (s, 1H, Ar-H),
7.74-7.85 (d, 2H, Ar-H, J=7.4 Hz).

1-(2,5-Difluorobenzyl)-4-phenyl-1H-1,2,3-triazole, 4:

White solid; mp: 100-103 °C (lit.5¥ mp: 98-102 °C); NMR data is in agreement with the
literature reference.? '"H NMR (400.1 MHz, CDCls) dy: 5.61 (s, 2H, CH,), 6.93-7.16 (m,
3H, Ar-H), 7.29-7.36 (m, 1H, Ar-H), 7.37-7.46 (m, 2H, Ar-H), 7.73-7.89 (m, 3H, Ar-H).
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1-(2-Chlorobenzyl)-4-phenyl-1H-1,2,3-triazole, 5:

N=N

N
\)\Ph
cl
White solid; mp: 80-83 °C (lit.5® mp: 79-81 °C); NMR data is in agreement with the

literature reference.®® *H NMR (400.1 MHz, CDCls) 6: 5.71 (s, 2H, CH,), 7.18-7.35 (m,
4H, Ar-H), 7.36-7.48 (m, 3H, Ar-H), 7.78 (s, 1H, Ar-H), 7.79-7.88 (d, 2H, Ar-H, J=7.8 Hz).

1-(4-Nitrobenzyl)-4-phenyl-1H-1,2,3-triazole, 6:

N=N

d“%%

O,N
Yellowish solid; mp: 156-159 °C (lit.*! mp: 158-159 °C); NMR data is in agreement with
the literature reference.5Y*H NMR (400.1 MHz, CDCl3) 81: 5.71 (s, 2H, CH,), 7.30-7.40 (t,
1H, Ar-H, J=7.9 Hz), 7.40-7.50 (m, 4H, Ar-H), 7.77 (s, 1H, Ar-H), 7.80-7.88 (d, 2H, Ar-H,
J=7.7 Hz), 8.20-8.31 (d, 2H, Ar-H, J=8.3 Hz).

1-(2-Methylbenzyl)-4-phenyl-1H-1,2,3-triazole, 7:

N=N

N

\)\Ph

Me
White solid; mp: 91-94 °C (1it.5® mp: 94-95 °C); NMR data is in agreement with the
literature reference.® 'H NMR (400.1 MHz, CDCls) dy: 2.32 (s, 3H, CH3), 5.56 (s, 2H,

CH,), 7.18-7.27 (m, 3H, Ar-H), 7.27-7.34 (m, 2H, Ar-H), 7.35-7.43 (t, 2H, Ar-H, J=7.3 Hz),
7.55 (s, 1H, Ar-H), 7.75-7.84 (d, 2H, Ar-H, J=7.3 Hz).

1-(4-Methylbenzyl)-4-phenyl-1H-1,2,3-triazole, 8:

N=N

gg”%ph

Me

White solid; mp: 92-94 °C (lit.5Y mp: 93-95 °C); NMR data is in agreement with the
literature reference.®™™ 'H NMR (400.1 MHz, CDCl3) dy: 2.36 (s, 3H, CHs), 5.52 (s, 2H,
CH,), 7.15-7.25 (m, 4H, Ar-H), 7.29-7.34 (m, 1H, Ar-H), 7.35-7.43 (m, 2H, Ar-H),7.65 (s,
1H, Ar-H), 7.75-7.83 (d, 2H, Ar-H, J=7.4 Hz).
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1-(Naphthalen-1-ylmethyl)-4-phenyl-1H-1,2,3-triazole, 9:

N=N

o

White solid; mp: 138-141 °C (Iit.5”) mp: 141-142 °C); NMR data is in agreement with the
literature reference.5” *H NMR (400.1 MHz, CDCls) 6y: 5.76 (s, 2H, CH,), 7.30-7.37 (m,
1H, Ar-H), 7.38-7.45 (m, 3H, Ar-H), 7.50-7.59 (m, 2H, Ar-H), 7.71 (s, 1H, Ar-H), 7.78-7.92
(m, 6H, Ar-H).

1-Phenethyl-4-phenyl-1H-1,2,3-triazole, 10:
N=N
o/ P
White solid; mp: 139-142 °C (Iit.5¥ mp: 141-142 °C); NMR data is in agreement with the
literature reference.’! 'H NMR (400.1 MHz, CDCl3) d4: 3.19-3.31 (t, 2H, CHy, J=7.2 Hz),

4.56-4.68 (t, 2H, CH,, J=7.2 Hz), 7.09-7.18 (d, 2H, Ar-H, J=7.3 Hz), 7.23-7.37 (m, 4H, Ar-
H), 7.37-7.46 (M, 2H, Ar-H), 7.49 (s, 1H, Ar-H), 7.73-7.83 (d, 2H, Ar-H, J=7.3 Hz).

1-Cyclohexyl-4-phenyl-1H-1,2,3-triazole, 11:

N=N
Sa -
White solid; mp: 106-109 °C (Iit.5¥ mp: 108-109 °C); NMR data is in agreement with the
literature reference.®*H NMR (400.1 MHz, CDCl3) dy: 1.20-1.37 (m, 1H, CH,), 1.38-1.56
(M, 2H, CHy), 1.69-1.86 (M, 3H, 2 CHy), 1.86-2.01 (M, 2H, CHy), 2.16-2.32 (M, 2H, CHy),
4.40-4.54 (m, 1H, CH), 7.28-7.35 (m, 1H, Ar-H), 7.36-7.46 (m, 2H, Ar-H), 7.70-7.90 (m,
3H, Ar-H),

3-(4-Phenyl-1H-1,2,3-triazol-1-yl)dihydrofuran-2(3H)-one, 12:

N=N
oQ/N\)\Ph
(e}
White solid; mp: 138-142 °C (Iit.5Y) mp: 140-141 °C); NMR data is in agreement with the
literature reference.®*H NMR (400.1 MHz, CDCls) dy: 2.98-3.20 (m, 2H, CH,), 4.46-4.62
(m, 1H, CH,), 4.62-4.79 (m, 1H, CH,), 5.30-5.46 (t, 1H, CH, J=9.1 Hz), 7.30-7.39 (m, 1H,

Ar-H), 7.39-7.49 (m, 2H, Ar-H), 7.77-7.90 (d, 2H, Ar-H, J=7.7 Hz), 8.05 (s, 1H, Ar-H).
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Ethyl 5-(4-phenyl-1H-1,2,3-triazol-1-yl)pentanoate, 13:

>]/\/\/ ,N:N
° N\/kph

=

White solid; mp: 50-53 °C (lit.*® mp: 50-53 °C); NMR data is in agreement with the
literature reference.’®'*H NMR (400.1 MHz, CDCls) dn: 1.17-1.29 (m, 3H, CH3), 1.61-1.74
(m, 2H, CH,), 1.92-2.05 (m, 2H, CHj), 2.23-2.40 (m, 2H, CH,), 4.03-4.17 (m, 2H, CH,),
4.33-4.45 (m, 2H, CH,), 7.28-7.35 (m, 1H, Ar-H), 7.36-7.45 (m, 2H, Ar-H), 7.72-7.86 (m,
3H, Ar-H).

1-Butyl-4-phenyl-1H-1,2,3-triazole, 14:
\/\/N/Tj\

Ph
White solid; mp: 46-49 °C (1it.5¥ mp: 46-47 °C); NMR data is in agreement with the
literature reference.’ 'H NMR (400.1 MHz, CDCl3) d1: 0.92-1.04 (t, 3H, CHs, J=7.4 Hz),
1.36-1.46 (m, 2H, CH,), 1.88-1.99 (m, 2H, CH,), 4.35-4.44 (t, 2H, CH,, J=7.3 Hz), 7.30—

7.37 (m, 1H, Ar-H), 7.38-7.46 (m, 2H, Ar-H), 7.75 (s, 1H, Ar-H), 7.79-7.88 (d, 2H, Ar-H,
J=7.5 Hz).

1-(But-3-en-1-yl)-4-phenyl-1H-1,2,3-triazole, 15:
RN,&

Ph
Brownish solid, mp: 40-43 °C (1it.5¥ mp: 42-44 °C); NMR data is in agreement with the
literature reference.**H NMR (400.1 MHz, CDCls) 6: 2.63-2.76 (m, 2H, CH,), 4.38-4.53
(t, 2H, CHy, J=7.2 Hz), 5.03-5.19 (d, 2H, CH,, J=12.7 Hz), 5.71-5.87 (m, 1H, CH), 7.29—

7.36 (m, 1H, Ar-H), 7.37-7.46 (m, 2H, Ar-H), 7.75 (s, 1H, Ar-H), 7.78-7.87 (d, 2H, Ar-H,
J=7.4 Hz).

1-(3-Chloro-2-methylpropyl)-4-phenyl-1H-1,2,3-triazole, 16:
m% Nen
N
\%Ph
White solid; mp: 48-50 °C (Iit.*® mp: 50-51 °C); NMR data is in agreement with the
literature reference.’*® 'H NMR (400.1 MHz, CDCl3) 6y: 1.06-1.15 (d, 3H, CHs, J=6.7 Hz),

2.51-2.64 (m, 1H, CH), ), 3.40-3.52 (M, 2H, CH,), 4.28-4.52 (m, 2H, CH;), 7.28-7.37 (m,
1H, Ar-H), 7.38-7.47 (m, 2H, Ar-H), 7.75-7.89 (m, 3H, Ar-H).
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1-benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole, 17:

White solid; mp: 140-143 °C (lit.®Y) mp: 143-145 °C); NMR data is in agreement with the
literature reference.® 'H NMR (400.1 MHz, CDCls) du: 3.81 (s, 3H, CH3), 5.53 (s, 2H,
CH,), 6.88-6.97 (d, 2H, Ar-H, J=8.5 Hz), 7.27-7.41 (m, 5H, Ar-H), 7.59 (s, 1H, Ar-H), 7.69—
7.76 (d, 2H, Ar-H, J=8.6 Hz).

1-Benzyl-4-propyl-1H-1,2,3-triazole, 18:

N=N
Ph//N\)\/\
Brownish oil; NMR data is in agreement with the literature reference.’™! *H NMR (400.1
MHz, CDCl3) : 0.93-1.01 (t, 3H, CHs, J=7.2 Hz), 1.64-1.76 (m, 2H, CH.,), 2.65-2.76 (t,
2H, CHy, J=7.6 Hz), 5.52 (s, 2H, CHy), 7.25-7.30 (m, 2H, Ar-H), 7.32-7.45 (m, 4H, Ar-H).

Ethyl 1-benzyl-1H-1,2,3-triazole-4-carboxylate, 19:

N=N
N
Ph// \Aﬂ/OEt
o}
Yellowish solid; mp: 79-82 °C (lit. ™ mp: 82-83 °C); NMR data is in agreement with the
literature reference.5 'H NMR (400.1 MHz, CDCl3) 64: 1.30-1.46 (t, 3H, CH3 J=7.2 Hz),

4.32-4.46 (4, 2H, CH,, J=7.1 Hz), 5.59 (s, 2H, CH,), 7.24-7.35 (m, 2H, Ar-H), 7.35-7.46 (m,
3H, Ar-H), 8.02 (s, 1H, Ar-H).

(1-Benzyl-1H-1,2,3-triazol-4-yl)methyl acetate, 20:

N=N
o PO
0
Yellowish solid; mp: 55-58 °C (lit.*®) mp: 55-56 °C); NMR data is in agreement with the
literature reference.®® 'H NMR (400.1 MHz, CDCls) di: 2.05 (s, 3H, CHs), 5.20 (s, 2H,
CH.,), 5.52 (s, 2H, CH,), 7.23-7.31 (m, 2H, Ar-H), 7.34-7.41 (m, 3H, Ar-H), 7.57 (s, 1H, Ar-
H).

4-(1-Benzyl-1H-1,2,3-triazol-4-yl)butanenitrile, 21:

N=N
N A ~_cN
o
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White solid; mp: 61-64 °C (lit.5®¥ mp: 64-66 °C); NMR data is in agreement with the
literature reference.®!*H NMR (400.1 MHz, CDCls) dy: 2.05-2.14 (m, 2H, CHj), 2.40-2.47
(t, 2H, CH,, J=7.0 Hz), 2.83-2.91 (t, 2H, CH,, J=7.20 Hz), 553 (s, 2H, CH,), 7.27-7.32 (m,
3H, Ar-H), 7.36-7.45 (m, 3H, Ar-H),

N-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)benzamide, 22:
N=N
N e~
Phﬁ \)\/N\H/Ph
o}

White solid; mp: 125-128 °C (lit.5*% mp: 126-128 °C); NMR data is in agreement with the
literature reference.>*1*H NMR (400.1 MHz, CDCl3) dy: 4.69-4.75 (d, 2H, CH,, J=5.6 Hz),
5.55 (s, 2H, CH,), 6.86 (m, 1H, NH), 7.31-7.34 (m, 1H, Ar-H), 7.37-7.50 (m, 5H, Ar-H),
7.51-7.58 (M, 2H, Ar-H), 7.77-7.84 (m, 2H, Ar-H).

1-Benzyl-4-ferrocenyl-1H-1,2,3-triazole, 23:

N=N
N =
Ph// —
Fe
<D

Golden yellow solid; mp: 147-150 °C (lit. ®*! mp: 145-147 °C); NMR data is in agreement
with the literature reference.’)*H NMR (400.1 MHz, CDCls) 6y: 4.08 (s, 5H, Ar-H), 4.27—
4.32 (m, 2H, Ar-H), 4.68-4.75 (m, 2H, Ar-H), 5.58 (s, 2H, CHy), 7.31-7.34 (m, 2H, Ar-H),
7.35-7.45 (m, 4H, Ar-H).

Diethyl 1-benzyl-1H-1,2,3-triazole-4,5-dicarboxylate, 24:
N=N

Phﬁ’\f\ﬂ/OEt

B0, ©
Colorless oil; NMR data is in agreement with the literature reference.** *H NMR (400.1
MHz, CDCls) oy: 1.26-1.33 (t, 3H, CH3 J=7.3 Hz), 1.39-1.44 (t, 3H, CH3 J=7.3 Hz), 4.31-
4.40 (q, 2H, CHy, J=7.3 Hz), 4.41-4.50 (q, 2H, CH,, J=7.3 Hz), 5.85 (5, 2H, CHy), 7.26-7.31
(m, 3H, Ar-H), 7.33-7.38 (m, 2H, Ar-H).
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1-Benzyl-4-phenyl-1H-1,2,3-triazole, 1, *H NMR in CDCls:

N=N
N
Ph// \%Ph
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1-(2-Fluorobenzyl)-4-phenyl-1H-1,2,3-triazole, 2, 'H NMR in CDCls:
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1-(4-Fluorobenzyl)-4-phenyl-1H-1,2,3-triazole, 3, *"H NMR in CDCl5:

N=N

d”\%ph
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1-(2,5-Difluorobenzyl)-4-phenyl-1H-1,2,3-triazole, 4, 'H NMR in CDClj:
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1-(2-Chlorobenzyl)-4-phenyl-1H-1,2,3-triazole, 5, *H NMR in CDCls:
N=N

et 4

. W
T T T T T T T T T T T T T T T T T T T ]
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
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1-(4-Nitrobenzyl)-4-phenyl-1H-1,2,3-triazole, 6, *"H NMR in CDCl3:

N=N (
r

f N\)\Ph 1
|

O,N

I
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1-(2-Methylbenzyl)-4-phenyl-1H-1,2,3-triazole, 7, *"H NMR in CDCl5:
N=N f

dM \%Ph t

x

L |
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1-(4-Methylbenzyl)-4-phenyl-1H-1,2,3-triazole, 8, *H NMR in CDCl5:
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1-(Naphthalen-1-ylmethyl)-4-phenyl-1H-1,2 3-triazole, 9, *H NMR in CDCls:
,N:N (
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1-Phenethyl-4-phenyl-1H-1,2,3-triazole, 10, *H NMR in CDCl5:
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1-Cyclohexyl-4-phenyl-1H-1,2,3-triazole, 11, *H NMR in CDCls:
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N=N

O,
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3-(4-Phenyl-1H-1,2,3-triazol-1-yl)dihydrofuran-2(3H)-one, 12, *H NMR in CDCls:
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Ethyl 5-(4-phenyl-1H-1,2,3-triazol-1-yl)pentanoate, 13, *H NMR in CDCl5:
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1-Butyl-4-phenyl-1H-1,2,3-triazole, 14, "H NMR in CDCl5:
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1-(But-3-en-1-yl)-4-phenyl-1H-1,2,3-triazole, 15, *H NMR in CDCls:

\/\/N’N:N ] [
\)\Ph |

R ¥

T T T T T T T T T T T T T T T T T T T 1
95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
DL o) )\
elgele 5 |5 ¢ i
NN o Nl e o~

1-(3-Chloro-2-methylpropyl)-4-phenyl-1H-1,2 3-triazole, 16, *H NMR in CDCls:
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1-benzyl-4-(4-methoxyphenyl)-1H-1,2 3-triazole, 17, *H NMR in CDCl5:
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1-Benzyl-4-propyl-1H-1,2,3-triazole, 18, *H NMR in CDCl3:
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Ethyl 1-benzyl-1H-1,2,3-triazole-4-carboxylate, 19, *H NMR in CDCl5:
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(1-Benzyl-1H-1,2,3-triazol-4-yl)methyl acetate, 20, *H NMR in CDCl5:
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4-(1-Benzyl-1H-1,2,3-triazol-4-yl)butanenitrile, 21, *H NMR in CDCl5:
N=N ‘
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N-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)benzamide, 22, *H NMR in CDCl;
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1-Benzyl-4-ferrocenyl-1H-1,2,3-triazole, 23, *H NMR in CDCls:
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Diethyl 1-benzyl-1H-1,2,3-triazole-4,5-dicarboxylate, 24, *H NMR in CDCls:
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The test reactions to check the efficacy of the individual LDH components (Cu(NOs3),-3H,0

and Fe(NO3)3-9H,0) were carried out as follows.

The benzyl azide—phenylacetylene model reaction (1 equiv. azide, 1.5 equiv. alkyne,
Cazide=0.085 M) was repeated in a flask with 10 mol% of Cu(NOs3),-3H,0 and then with 10
mol% of Fe(NOs)3;-9H,0 in 5 mL acetonitrile as solvent (the metal salts were not soluble in
CH,Cl,). After 6 hours of stirring at reflux temperature, the mixture was concentrated under
vacuum and was worked up with aqueous NaCl solution and CH,Cl,. The combined organic
layers were dried over Na,SO, and concentrated under reduced pressure. No traces of triazole

products was found according to *H NMR measurements with either of the metal salts.
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Continuous-flow oxidative homocoupling of 4-ethynylanisole (in CH,CIl, as solvent)
mediated by the Cu(Il)Fe(111)-LDH (1 g loaded into the catalyst bed, unused portion), and the
'H NMR spectra of the crude product in CDCl; with signal assignments.!>™!
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The test reactions to check the efficacy of the individual LDH components (Cu(NOs3),-3H,0

and Fe(NO3)3-9H,0) were carried out as follows.

The benzyl azide—phenylacetylene model reaction (1 equiv. azide, 1.5 equiv. alkyne,
Cazide=0.085 M) was repeated in a flask with 10 mol% of Cu(NOs3),-3H,0 and then with 10
mol% of Fe(NOs)3-9H,0 in 5 mL acetonitrile as solvent (the metal salts were not soluble in
CH,Cl,). After 6 hours of stirring at reflux temperature, the mixture was concentrated under
vacuum and was worked up with aqueous NaCl solution and CH,Cl,. The combined organic
layers were dried over Na,SO,4 and concentrated under reduced pressure. No traces of triazole

products was found according to *H NMR measurements with either of the metal salts.

S24



References

[S1] C. Shao, X. Wang, Q. Zhang, S. Luo, J. Zhao, Y. Hu, J. Org. Chem., 76 (2011) 6832.
[S2] S.B. Otvos, .M. Mandity, L. Kiss, F. Filop, Chem. Asian J., 8 (2013) 800.
[S3] F. Li, T. S. A. Hor, Chem. Eur. J., 15 (2009) 10585.

[S4] L. S. Campbell-Verduyn, L. Mirfeizi, R. A. Dierckx, P. H. Elsinga, B. L. Feringa, Chem.
Commun., (2009) 2139.

[S5] X. Meng, X. Xu, T. Gao, B. Chen, Eur. J. Org. Chem., (2010) 5409.

[S6] Z.-X. Wang, Z.-G. Zhao, J. Heterocyclic Chem., 44 (2007) 89.

[S7] Y. M. A. Yamada, S. M. Sarkar, Y. Uozumi, J. Am. Chem. Soc., 134 (2012) 9285.
[S8] S. Kovacs, K. Zih-Perényi, A. Révész, Z. Novak, Synthesis, 44 (2012) 3722.

[S9] Z. Gonda, Z. Novék, Dalton Trans., 39 (2010) 726.

[S10] S. B. Otvds, G. Hatoss, A Georgiades, S. Kovacs, I. M. Mandity, Z. Novak, F. Fulop,
RSC Adv., 4 (2014) 46666.

[S10] R. B. Nasir Baig, R. S. Varma, Green Chem., 14 (2012) 625.

[11] S. Chassaing, A. S. S. Sido, A. Alix, M. Kumarraja, P. Pale, J. Sommer, Chem. Eur. J.,
14 (2008) 6713.

[S12] B. S. Lee, M. Yi, S. Y. Chu, J. Y. Lee, H. R. Kwon, K. R. Lee, D. Kang, W. S. Kim, H.
B. Lim, J. Lee, H.-J. Youn, D. Y. Chi, N. H. Hur, Chem. Commun., 46 (2010) 3935.

[S13] D. Wang, N. Li, M. Zhao, W. Shi, C. Ma, B. Chen, Green Chem., 12 (2010) 2120.

[S14] P. Shanmugavelan, S. Nagarajan, M. Sathishkumar, A. Ponnuswamy, P. Yogeeswari, D.
Sriram, Bioorg. Med. Chem. Lett., 21 (2011) 7273.

[S15] K. Kamata, S. Yamaguchi, M. Kotani, K. Yamaguchi, N. Mizuno, Angew. Chem. Int.
Ed., 47 (2008) 2407.

S25



