Supporting Information

Visible light assisted photocatalytic [3+2] azide-alkyne “Click” reaction for
the synthesis of 1,4 substituted 1, 2, 3, triazoles using a novel bimetallic Ru-

Mn complex

Pawan Kumar®, Chetan Joshi®, Ambrish K. Srivastava®, Piyush Gupta®, Rabah Boukherroub?, and
Suman L. Jain™*

’Chemical Sciences Division,
CSIR-Indian Institute of Petroleum, Haridwar road, Mohkampur Dehradun-248005 India

bDepartment of Physics, University of Lucknow, University road, Lucknow, Uttar Pradesh
226007, India
Anaytical Sciences Division,
CSIR-Indian Institute of Petroleum, Haridwar road, Mohkampur, Dehradun-248005 India
nstitut d’Electronique, de Microélectronique et de Nanotechnologie (IEMN), UMR CNRS
8520, Avenue Poincaré — BP 60069, 59652 Villeneuve d’Ascq, France

Email: suman@iip.res.in

1. Synthesis of substituted azides [1]

Some of substituted azides was synthesized by reaction of Alkyl halide (10 mmol) and NaNjs (11
mmol) in DMF by irradiating the samples in microwave at 100 °C for 10-60 min. The progress of
reaction was monitored by TLC. After the completion of reaction, diethyl ether was added to
reaction mixture and washed with water, Brine and dried over Na,SO,. The solvent was removed
at room temperature and atmospheric pressure (Note: small azides are explosive and sensitive to
vacuum). The confirmation of synthesized azide was done with IR and 'H NMR Fig S10. Azides
gave strong peak due to -N=N=N stretch around 2080-2100 cm™ in IR spectra Fig S9.

2. Synthesis of 1-benzyl-4-phenyl-1H-1,2,3-triazole

N:N
O3 Q)

In a round bottom flask having 10 mL ethanol, Phenyl acetyne(1mmol), Benzyl azide(1.5 mmol),
Cu(IT)sulphate (0.5 mmol), triethyl amine (0.5 mL) and catalyst (5 mol%) was added. The RB
was sealed with a septum and irradiated with stirring in visible light by using a 20 Watt white

S1



cold LED (Model - HP-FL-20W-F-Hope LED Opto-Electric Co., Ltd) for desired time period.
After completion of reaction, monitored by TLC, the reaction mixture was filtered and product
was extracted using DCM and washed with water, brine and dried over Na,SO4. Solvent was
removed by rota-vapour and product having some catalyst was isolated. For purifying the
product was dissolved in minimum amount of DCM and hexane was added to precipitate the
catalyst. Filter the solution and dried over vacuum to getting crude product. Further purification
was done by using column chromatography on silica gel. The product was identified with FT-IR
Fig S9. '"H NMR (500 MHz, CDCl3): & = 5.50 (s, 2H), 7.20 — 7.50 (m, 8H), 7.65 (s, 1H), 7.80 (d,
2H) ppm. °C NMR (500 MHz, CDCls): & = 54.20, 119.53, 125.6, 127.4, 127.8, 128.5, 128.6,
128.8, 130.4, 134.6, 148.2 ppm, Fig. S9-Fig. S12.

3. Synthesis of 1-benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole

N<

"H NMR (500 MHz, CDCl3): § = 3.90 (s, 3H), 5.50 (s, 2H), 7.05-7.60 (m, 9H), 7.70 (s, 1H). *C
NMR (500 MHz, CDCls): § = 54.3, 55.2, 114.1, 123.2, 126.9, 128.0, 128.4, 128.7, 129.1, 134.7,
149.0, 159.0 ppm, Fig. S13-Fig. S15

4. Synthesis of 1-benzyl-4-(4-bromophenyl)-1H-1,2,3-triazole

Nz
'"H NMR (500 MHz, CDCl3): & = 5.50 (s, 2H), 7.25-7.55 (m, 7H), 7.60 (s, 1H), 7.75 (d, 2H)
ppm. °C NMR (500 MHz, CDCls): & = 53.3, 118.5, 125.8, 126.79, 127.7, 127.9, 128.1, 132.8,
133.4, 138.2, 146.1 ppm, Fig. S16-Fig. S18.
5. Synthesis of 1-benzyl-4-(4-chlorophenyl)-1H-1,2,3-triazole

N~

=N
O O

'H NMR (500 MHz, CDCls): & = 5.48 (s, 2H), 7.25-7.60 (m, 7H), 7.65 (s, 1H), 7.85 (d, 2H)
ppm. °C NMR (500 MHz, CDCLy): & = 53.4, 118.5, 125.9, 126.7, 127.8, 127.9, 128.1, 132.8,
133.4,138.2, 146.1 ppm, Fig. S19-Fig. S21.

6. Synthesis of 1-(4-methylbenzyl)-4-phenyl-1H-1,2,3-triazole
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'H NMR (500 MHz, CDCL): & = 2.36 (s, 3H), 5.53 (s, 2H), 7.19 — 7.39 (m, 7H), 7.63 (s, 1H),
7.78 (d, 2H) ppm. '*C NMR (500 MHz, CDCl): & = 21.1, 54.0, 119.3, 125.6, 128.1, 128.7,
129.8, 130.5, 131.6, 138.7, 148.1 ppm, Fig. S22-Fig. S24.

7. Synthesis of 4-(4-methoxyphenyl)-1-(4-methylbenzyl)-1H-1,2,3-triazole

N

'H NMR (500 MHz, CDCls): § = 2.30 (s, 3H), 3.80 (s, 3H), 5.48 (s, 2H), 6.9-7.20 (m, 6H), 7.40
(d, 2H), 7.52 (s, 1H) ppm. *C NMR (500 MHz, CDCl;): & = 21.1, 55.1, 60.3, 114.1, 123.2,
126.9, 128.0, 129.7, 131.7, 133.5, 138.5, 147.9, 159.8 ppm, Fig. S25-Fig. S26.

8. Synthesis of 4-(4-bromophenyl)-1-(4-methylbenzyl)-1H-1,2,3-triazole

N

'H NMR (500 MHz, CDCLs): & = 2.36 (s, 3H), 5.53 (s, 2H), 7.20 (s, 4H), 7.50 (d, 2H) 7.62 (s,
1H), 7.65 (d, 2H) ppm. '*C NMR (500 MHz, CDCly): & = 21.1, 54.1, 119.4, 121.9, 127.1, 128.2,
129.5, 129.8, 131.4, 131.9, 138.8, 147.1 ppm, Fig. S27-Fig. S29.

9. Synthesis of 4-(4-chlorophenyl)-1-(4-methylbenzyl)-1H-1,2,3-triazole

N
=N
O~

'H NMR (500 MHz, CDCls): & = 2.36 (s, 3H), 5.53 (s, 2H), 7.20 (s, 4H), 7.35 (d, 2H) 7.61 (s,
1H), 7.71(d, 2H) ppm. *C NMR (500 MHz, CDCls): & = 21.1, 54.1, 119.3, 126.9, 128.1, 128.9,
129.0, 129.8, 131.4, 133.8, 138.8, 147.1 ppm, Fig. S30-Fig. S32.

10. Synthesis of 1-(4-chlorobenzyl)-4-phenyl-1H-1,2,3-triazole

N:N Cl
'"H NMR (500 MHz, CDCls): 6 = 5.55 (s, 2H), 7.24-7.42 (m, 7H), 7.66 (s, 1H), 7.79 (d, 2H)

ppm. >C NMR (500 MHz, CDCly): § = 53.4, 119.4, 125.6, 128.2, 128.8, 129.3, 130.3, 133.1,
134.8, 148.4 ppm, Fig S33-Fig. S35.

11. Synthesis of 1-(4-chlorobenzyl)-4-(4-methoxyphenyl)-1H-1,2,3-triazole

N=
cho{ >_<\ Ev@u

'H NMR (500 MHz, CDCl3): & = 3.80 (s, 3H), 5.52 (s, 2H), 6.83-7.43 (m, 8H), 7.60 (s, 1H)
ppm. °C NMR (500 MHz, CDCls): 8 = 53.6, 56.1, 113.6, 121.4, 127.7, 128.2, 130.4, 131.2,
134.6, 147.9, 159.6 ppm, Fig. S36.
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12. Synthesis of 4-(4-bromophenyl)-1-(4-chlorobenzyl)-1H-1,2,3-triazole

N<

'H NMR (500 MHz, CDCl3): & = 5.55 (s, 2H), 7.20-7.55 (m, 6H), 7.67 (s, 1H), 7.70 (d, 2H)
ppm. >C NMR (500 MHz, CDCly): § = 53.2, 122.8, 126.9, 129.0, 129.1, 131.3, 131.7, 132.6,
133.2, 134.7, 147.1 ppm, Fig. S37-Fig. $38.

13. Synthesis of 1-(4-chlorobenzyl)-4-(4-chlorophenyl)-1H-1,2,3-triazole

N<
=N Cl
Clﬁﬁﬁ

'H NMR (500 MHz, CDCl3): & = 5.55 (s, 2H), 7.25-7.40 (m, 6H), 7.67 (s, 1H), 7.75 (d, 2H)
ppm. >C NMR (500 MHz, CDCly): § = 53.5, 119.4, 126.9, 128.4, 129.0, 129.4, 132.9, 134.0,
134.9, 147.3 ppm, Fig. S39-Fig. S40

14. Synthesis of (1-benzyl-1H-1,2,3-triazol-4-yl)methanol

|
HO/_Q\/N\/Q

'H NMR (500 MHz, CDCL): & = 3.71 (s, 1H), 4.79 (s, 2H), 5.50 (s, 2H), 7.25-7.39 (m, 5H),
7.55 (s, 1H) ppm. °C NMR (500 MHz, CDCLy): & = 54.1, 56.2, 121.9, 128.1, 128.8, 129.1,
134.4, 148.0 ppm, Fig. S41-Fig. S43.

15. Synthesis of (1-(4-chlorobenzyl)-1H-1,2,3-triazol-4-yl)methanol

HO \ NV©/

'H NMR (500 MHz, CDCls): & = 3.6 (s, IH —OH), 4.78 (s, 2H), 5.50 (s, 2H), 7.20~7.35 (m, 4H),
7.50 (s, 1H) ppm. °C NMR (500 MHz, CDCls): & = 53.4, 56.1, 121.7, 129.4, 132.9, 134.8, 148.3
ppm, Fig. S44-Fig. S45.
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1,2,3-triazole showing disappearance of azide peak
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Fig. S42 "H NMR of (1-benzyl-1H-1,2,3-triazol-4-yl)methanol
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Fig. S43 >C NMR of (1-benzyl-1H-1,2,3-triazol-4-yl)methanol
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Fig. S44 "H NMR of (1-(4-chlorobenzyl)-1H-1,2,3-triazol-4-yl)methanol
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Fig. S45 "H NMR of (1-(4-chlorobenzyl)-1H-1,2,3-triazol-4-yl)methanol
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