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Introduction

Glycerol, a colorless and odorless liquid, is readily avail-
able as an inevitable by-product in the process of biodiesel
production by transesterification of vegetable oils and can
also be potentially obtained from more sustainable sourc-
es such as microalgae or cellulose.' It is widely used
in pharmaceutical formulations because of its low price,
low toxicity, and special physicochemical properties, in-
cluding water solubility and hygroscopicity.>

Abstracts

Glycerol and some of its derivatives are already used in
the chemical industry as precursors to produce various
more valuable products such as hydroxyacetone,’ acrole-
in,* lactic acid,’ and 1, 3-propanediol.® Besides, glycerol
is also widely used in organic synthesis because it dis-
solves inorganic salts, acids, bases, many transition-metal
complexes, and enzymes.’ It is also used in other fields,
such as protein crystallization,® cosmetics, pharmaceuti-
cal formulations, and foodstuffs.’

(A) Dihydroxyacetone was selectively obtained from cationic palla-
dium catalyzed glycerol oxidation using benzoquinone or oxygen as
the terminal oxidant. This protocol is especially suitable for sub-
strates containing vicinal diol groups. The mechanism involves re-
versible palladium alkoxide formation with the oxidation of
palladium as the turnover-limiting step.'°

OH 1 (5 mol%)
benzoquinone (3 equiv)
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DMSO or MeCN, r.t.  92% yield
>95% selectivity

(B) A regio- and chemoselective reduction of nitroarenes and car-
bonyl compounds over recyclable magnetic ferrite nickel nanoparti-
cles (Fe;0,-Ni) was achieved by using glycerol as the hydrogen
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. . : - 98% yield
source. The catalyst was reused eight times without any significant glycerol ve
loss in catalytic activity and selectivity.'! ©)‘\H KOH, 80 °C ©/\OH
94% yield
(C) Shi and co-workers used glycerol as the hydrogen source in a Ny -Ph
Au/Ag-Mo-nanorods catalyzed tandem reaction of alcohols and ni- AWAg-Mo-NR /©/
trobenzenes, which generated N-alkyl amines and imines. The reac- K2COs (10 mol%)

tion involved reduction of nitrobenzene, amine—aldehyde coupling,
and imine reduction.'?
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glycerol

Ar, toluene, 120 °C 98% yield

H
Au/Ag-Mo-NR
9 N__-Ph
K2COj3 (10 mol%)
Ar, xylene, 150 °C
85% yield
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(D) Aryloxypropanediols with pharmacological properties (for ex-
ample guaifenesin) are widely found in nature and are also important
intermediates for the synthesis of other drugs such as methocarba-
mol or chlorphenesin carbamate. Glycerol was selectively converted
into aryloxypropanediols under solvent-free conditions in a one-pot

reaction through in situ formed glycerol carbonate.'?
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(3 equiv) + (1 equiv)

o
: < EOH
)I\ KoCO3 (0.1 equiv) OH

EtO” TOEt 105-110 °C CO,
(1.4 equiv) 99% conversion
82% yield
(E) Glycerol was converted into acrylonitrile in a solvent-free micro- OH V-Sb-O
wave-activated process using an alumina-supported V-Sb-O cata- NMV(\;H
4

lyst. The mild reaction conditions reported required only a short

M N >80% selectivity

H20, 47% conversion

reaction time, making it a highly efficient new process for the valo- OH - OH
rization of glycerol.'*
(F) Wever and co-workers reported a one-pot four-enzyme cascade oH EtCHO (100 mM) OH O
reaction for the synthesis of enantio- and diastereomerically pure o )\/OH glycerol (500 mM), ppi (250 mM) /‘\KUVOH
carbohydrate analogues from glycerol and a variety of aldehydes ™~ TAMA (6 U/mL), PhoN-Sf (3 U/mL) Et
without protection—deprotection steps. This protocol was success- GPO (50 l;ﬂ“é)é%aﬁg'azeh“ou’m” oH
fully applied to the total synthesis of the naturally occurring azasug- ' ' 100% conversion
ar D-fagomine.'?
OH
OH O H
N HOW A
OH  Hy, Pd/C
N HO
ppi (250 mM) MeOH ~a
TAMA (6 UmL)  C° OH N
PhoN-Sf (3 U/mL) ! .
GPO (50 U/mL) o-fagomine
catalase (10 U/mL) 69% overall yield
pH 6,20 °C, 12 h dr=11:1
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