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Use of Vitamin B;; as a Nontoxic and Natural Catalyst for the
Synthesis of Benzoxazoles via Catechols and Primary Amines in
Water under Aerobic Oxidation

Hashem Sharghi,® Mina Aali Hosseini, Jasem Aboonajmi, and Mahdi Aberi
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ABSTRACT: We report an efficient and environmentally fiendly Q

proach for the synthesis of benzoxarales in water using witamin j‘- j;-
By, (2 mal %) as a nontoxic and matural catalyst under ambient air o84 i
as the oxidant. To achieve this goal, berzoxazoles were prepared in DE\;E(_ Ry Q @ wﬂ\l’l\a_"'
relatively high yields by the reaction of catechols with amines under L o x>
air at 50 °C in the presence of vitamin By,. This work is the first @ =
report on the incorporation of a natural cobalt complex as a redeox
catalyst for the oxidation of catechols. Also, we applied gabapentin e B an grman wolvant
and tranexamic acid, with an amine funcional group, known as to i s oockdant Short reaction bma
have anticomvukant and analgesic activity and to prevent heawy High yielda High aiwarsity
bleeding, for the synthesis of benzoxmales with good results. The e i Bacyiubliity of the cetatyes
significant features of this procedure for the preparation of
benzoxaales inchude the use of water as a green and attractive solvent in an organic reaction, the use of ambient air as a benign
sole oxidant due to its abundance, low cost, mild conditions, environmentally friendly, the use of a biodegradable catalyst, no
maisture sensitivity, simple warkup procedure, and simple recovery and recyclability of the catalyst without a significant decrease in
activity, which all together make this approach in line with the 12 prindples of green chemistry. These aforementioned features make
the cumrent approach attractive for academic research as well as industrial applications.
EEYWORDS: witantin By, as a natural atalyst, heterocyclic compounds, benzoxazoles, green chemistry, aerobic oxidation, high diversity,
racyclab ity of the catalyst
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Syvnthesis of novel benzimidazoles and benzothiazoles wvia
furan-Z2-carboxaldehyvdes, o-phenvlienediamines, and
Z-aminothiophenol using Cu(IIl) Schiff-base@Si0O, as a
nanocatalyst

Hashem Sharghi® ] Elahe Mashhadi® I Mahdi Aberi™™ | Jasem Aboonajri®
*Drepartme nt of Chemistry. College of ) S
Scietces, Shiras Un hrersity. Sh s, Tran 2-(S-Substitured phenylifuran-2-carboxaldehyde derivatives were preparsd by

*Diepartme ot of Chemical and Materials
Ergines ring. Faculty of Shahid Rajase.
Shiras Branch. Technical amd Vocational
riversi ty CTVIT), Shira=, Tran

Corresponde nce
Flashem Sharghil, Department of
Chemistry, College of Sciences., Shirmaz
University, Shiraz 7194684795, mn.
Erna il s s e mesc ac ir:

Penste s b gl g e il oo

Funding bnfermmation
Research Coumncil of Unhersity of Shimz

using an efficient copper(Il) complex of teradentate Schiff base ligamd
immobilized ontoe silica as a heterogeneocus nanocatabyst [Cu(Il) Schiff base @
SHO:] (5.0 molw) uvsing anilines, sodiwm nitrite, and furan-2-carboxaldehyde .
Furthermore, attractive di-hetercarnyl benzo fused systems such as bemne imid-
azcle and benzothiazole derivatives were symthesized using this nanocatalyst
(S0 mol) via the reaction of o-phenylensediamines amnd 2-am inoth iopie mol
with 2-{S substituted phenyl furan-2-carboxaldehydes in BEvOF. The catalyst
was characterized by Fourier transform infrared (FT-TR), field emission scan-
ning electron microscope (FESEM). energy-dispersive X-ray spectroscopy
(EDX), X-ray powder diffraction (XRID), and inductively coupled plasma (ICP)
technigues. The advantages of the present catalytic system are short reaction
times, mild conditions, good to excellent yields, and low amount of
nanocatalyst. Moreower, to the best of our knowledge, this is the first time of
using the same catalyst in wo steps including synthesis of 24{S-substitueed
phenyl ¥uran -2 -carboxaldehyde and benzimidazole or benzothiazole deriva-
tives. Tm addition, the synthesized camlyst was recycled wvery well amnd reused
sewveral times without significant loss of its catalytic activity.

1l



3 s (S
sl C\:Sé‘
Do sl sl

MJJa;

SR

il 3 om0 Slosint o333
R (o & paih S Sl IS
3 g

fiifl
f
1 \»H\“H‘
{a i
(2 PareH SN

Jl




s 5l SIS 33 AU 15 35 50

i

'Y



/)u& P om0 oy lod 3k
O gad &b Lo pde 57 (BT
&l 4 o 9 8 ol 3
b

\ )

/
M p yixn o3 lod w350

A

N

Q}hé&’bbbflcj{féé@-"
oIl Sl 8 > g 28 olKhils

4

V¥



a

p 5o oukylod g3l
3230079 gl BabT 39 b

N

R3990 (g0 Mo W5 (SBT
\ uo)léé' 4595‘5@0@1:}'/

A



