An efficient, metal- and solvent-free catalytic system was
developed for the conversion of CO2 and epoxides to the
corresponding cyclic carbonates under mild conditions (T = 25—
45 °C, 1 atm COz2) in high-to-excellent yields. The catalyst could
be easily recycled, providing a more sustainable process for the
chemical fixation of COe..
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The increasing emission of carbon dioxide (COz2) into the Earth's
atmosphere has raised several concerns about the
environmental impact of this greenhouse gas, thus
necessitating the need for mitigating CO2 emission. However,
the development of efficient catalysts for CO2 activation and
fixation is hindered by its inherent thermodynamic stability and
kinetic inertness.

O
&\ ' @ 25-45 °C GJLD
: (1 atm) \_<

Yield: 85-97% R

2-pyndinemethanol/nBugNI

R: alkvl, aryl
yh dty Solvent-free
Metal-free

Recyclable
Operationally simple

Herein, we report a new, metal- and solvent-free, binary
catalyst system consisting of commercially available
pyridinemethanol as the HBD (methanol) containing an
organonitrogen component (pyridine) and nBuaNI as the co-
catalyst for the cycloaddition of epoxides to ambient CO2, a
ffording fivemembered cyclic carbonates under ambient
conditions.
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“ Reaction conditions: epichlorohydrin ‘!E: mmol), catalyst (0.3 mmol,
5 mol%), CO, (99.999%, balloon), 24 h. ® Isolated yield.

Epichlorohydrin gave the best result because of the electron-
withdrawing effect of the substituent, favouring the
nucleophilic attack at the epoxide ring carbon atom, and the
functional group was stable in the reaction, indicating the
excellent efficiency of the catalytic system. However, because
of the higher steric hindrance of the epoxides than the other
epoxides, a slightly higher reaction temperature (45 °C) was
required for higher product yields.

Table 3 Cycloaddition of CO; to various epoxides catalyzed by 2-pyri-
dinemethanol/nBusNI?

L1
3 £-pyridinemathanolinBu,MN| /lj\
P = 1 b GOy = )
P 200, Solvem-lree

F
1b - 10b

0

i.j CJAD Q JIf:u
L R R ©

-
-

1b 86" 2b 65" 89 3b 87° ab 97"
__i_""" o - o o
o 0 o\{“a—f c:n’u\‘r:: DJLD
\_(t”‘}ﬁ CLV""""‘-.‘*@ \_K_—(DHPH B
5b E2S 6b B8 7b 91° 8b 73" 85°
"""""""""':cji“'"“""""‘ﬁ""""“"""""""
o oA
-] . ] 0
c:->= (- "L_.-'r 5
Ph = U N—=Ph

(R)}-8b 85"
(94% ee)

(R)-10b 87"
(98% ee)

cis-9b 15°

“ Reaction conditions: epoxide (6 I"I"II"I"I{]'I]‘; binary catalyst (8 mol%), CO,

The reaction of epichlorohydrin with CO2 was used as the
model reaction to study the effect of various parameters on

the reaction outcome.

Under the optimal reaction conditions, various epoxides were
investigated in the presence of 2-pyridinemethanol/ nBu4NiI
After the extraction of cyclic carbonate with diethyl ether, the
catalysts were dried in vacuo and used under the same

reaction conditions for investigating the reusability and stability.

Results and Discussion

At atmospheric pressure of COz2, when only pyridine was used
as the catalyst, the corresponding cyclic carbonate was
obtained. The result indicates that pyridinecanactivate CO:2
inthisreaction and indicate that the OH group of 2-

initiating the epoxide ring-opening reaction. The results of the
binary catalytic system (entries 6-8, Table 1) show that the yield
increased in the order: CI— < Br— < |—
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pyridinemethanol plays a crucial role in promoting the reaction.:

(99.999%, balloon), reaction time 20 h, ” T"= 25 2C, isolated yield, “ T =
45 °C, isolated yield.

In the experiment for the reusability and stability, there's no
significant loss of activity after six catalytic cycles, indicating
that the organocatalytic system is very stable.

conclusions

A simple and efficient binary organocatalytic system was

developed for the synthesis of cyclic carbonates from epoxides
and CO2 under metal- and solvent-free conditions.

2-Pyridinemethanol/nBusNI is one of the few metal-free
systems for the synthesis of cyclic carbonates from epoxides.

Diverse epoxides were transformed into the corresponding

cyclic carbonates in high-to-excellent yields under almost
ambient conditions.

Optically pure epoxides were converted to the corresponding
cyclic carbonates with minimal loss in the ee values.(2,6-
pyridinedimethanol/nBuaNI is recyclable at least six times
without any significant loss of activity)
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