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Fig.1 Representative nonprecious metal complex catalysts used in dehydrogenation
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Table 1 Manganese or iron-catalyzed dehydrogenation of methanol

Entry Catalyst Conditions and Results

1 1 0.002 mol % Cat., MeOH/H,0 = 9:1, 92 C, 8 M KOH, TON = 54

2 1+ iPr,PNP (10 equiv) 0.002 mol % Cat., MeOH/H,0 = 9 : 1, 92 °C, 0.02 mol % PNP ligand, 8 M KOH,
TONmax > 20000 (> 30 d), > 30 days stable

3 7 0.002 mol % Cat., MeOH/H,0 = 9: 1, 92 C, 8 M KOH, TON = 65

4 8 0.002 mol % Cat., MeOH/H,0 = 9:1, 92 °C, 8 M KOH, TON = 41

5 9 0.002 mol % Cat., MeOH/H,0 = 9 : 1, 91 C, 8 M KOH, TONmax > 9800 (46 h) ,
up to 5 days stable

6 10 0.006 mol % Cat., MeOH/H,0 = 4 : 1, reflux (EtOAc), 10 mol % LiBF,, TONmax

> 51000 (96 h), > 4 days stable
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Fig.2 Dehydrogenative coupling reactions
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Fig.4 Synthesis of amide (and lactams) via dehydrogenative coupling
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Fig.5 Dehydrogenative condensation reactions

it il O A P 5 e JBE K 4 5 A I — R Ak &9,
XA SR ARG A R 46 e S S AR IS
N, 5 Kirchner 25 T ) FH 3 F ik i 3% ) NPP-
Mn BCEH) 15, AT DU A0 B i s oy A5 210 etk &
Y. FLAE 2012 4F Hanson 484" | 2013 4F Singh i#
R Y A R AR LA 4 5 UL KBRS B A9
16 fEALBE S AT R, I AR RN 1%
(BERE ST, R AR & (3% (/R A 4T E) )
H FTREAR. 2017 4, Milstein /N2 F T 49 (B8 /K
T3 BARAEIEF) 13, 135 C 2l T4 &9
SRER LSS & RN AR — RN O m G R A
Yy, XA E ORI B 42 A A ) S iy

R~ “OH
M]= Mn,Fe, Co
. [M] SR
-H,,-H,0
R, ONH,
N
X .
v I SR %" \‘§
= N, _N
NS HN N ONH (\IT/\ VARYORN
Bup— | P, @PrP— | __PaPr, CyP—(—PCy, SN
M \N|I“\ | / N N
N H (o]0} CH,SiMe, S =
oC co co e N
14 15 5 16
H
/
N
PN PN [M]= Mn xR Pr.P— | .
R~ CN + R,” OH R PLP~y (—PiPr,
_Hz’_Hzo CN OC\‘ H

13

6 Jd A A A IO 5 M

Fig.6 Synthesis of imines and olefins via dehydrogenative condensation
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Fig.7 Synthesis of N-heterocycles via dehydrogenative condensation
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Fig.9 N-alkylation of amines
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Abstract; With the sustainable use of global resources and the development of green chemistry, remarkable a-
chievements have been made in the field of nonprecious metal complex catalysts in recent years. This review will
highlight the latest advances in nonprecious metal-catalyzed dehydrogenation reactions using alcohols as coupling re-
agents and overview the successful application of manganese, cobalt and iron complexes.
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