NiSiNa materials

Li,MnO, as Catalyst
for Bromination of Alkanes



Reported Examples NiSiNa materials

1) Photoreaction
heating & sunlight

NN+ B > Y\/\ +  byproduct ?

Br

Wanklyn; Erlenmeyer, J. Chem. Soc.
2 ) Thermal reaction

~~ + Bn > Y + N "Npr + Y
350 °C Br Br Br

. U.S. Pat. Appl. Publ. 2004006246.
3 ) Base-promoted reaction

‘BuONa (100 mol%) Br
O + Br2 '

Montoro, R; Wirth, T. Synthesis. 2005, 1473.

1863, /6, 234.

4) MnO,-promoted reaction

MnO, + HBr

Jiang, X.; Shen, M.; Tang, Y.; Li, C. Tetrahedron Lett. 2005, 46, 487.

MnO(OH)Br

MnO, (200 mol%) Br /
+ Br, +
80 °C, 10 min




Structure Change of MnO, NiSiNa materials

Structure change of MnO,
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Guideline for “Catalyst” NiSiNa materials

Mn oxide with high durability to HBr
J

Composite Mn oxide

| M,>MnO,4 |

» chemically stable (even in H,SO,)
- oxidation state of Mn is 4 (same as MnO,)

Promising catalyst



Li,MnO, NiSiNa materials

O, (1 atm)
Li2MﬂO3 (10 mol%) Br
+ Br2 '
hv, 80 °C, 10 min
(1 mmol)
(1 mL) @ 87%




Catalyst Recycling NiSiNa materials

O, (1 atm)
Li>MnO5 (10 mol%) Br
O + Bry - . > O/
(2 mmol) hv, 80 °C, 10 min
(20 equiv)
Yield / %
100 -
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60 -
a0 83 84 85 8l g
20 -
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cycle

Recyclable for 5 cycles.



XRD Patterns of Fresh & Used Catalysts NININERNEIEELS
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Crystal structure did not change before and after the reaction



Effect of Light: Action Spectra NiSiNa materials
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Interpretation of Action Spectra NiSiNa materials

Shorter wavelength sift

The adsorbed Br, absorbed light. /O 6‘
H

Ref. J. Am. Chem. Soc. 2003, 125, 12907.

Quantum efficiency exceeded “1”

Radical mediated reaction. Br, _—>



KIE Experiment NiSiNa materials

DD D D
D D D
DDA)QLD Br DA)QLBI'
D D + + Bry > + D D
< ° i N
D7Y D (0.5 mmol) 50 °C, 10 min D7Y D
D D (1 mL) D D

no catalyst with light  12% KIE = 3.03

LioMNnO3 (10 mol%) in dark  42% KIE = 3.05

accelerate
£l this step 2 °Br
H [ ]
O/ + oPBr <« > + H—Br




Reaction Scope NiSiNa materials

0O, (1 atm)
Lio,MnO3 (10 mol%)
R_H + Br2 > R_Br
(40 equiv) (0.5 mmol) hv
entry®  R-H temp/°C  time/h product yield
Br
1 O 25 0.2
2d quant
1d
Br
ol A~ 40 05 )\/\/ /Y\/
Br
Te 2e 59% 2¢" 23%
Br
Br
3lc] @ 100 24 @
1f 2f 42% 2f' 5%
B
4 ©/ 25 0.2 g r
1b 2b 93%
5 80 3
Br

19 2g 86%




