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Table 1 The ionic liquids were screened under the condition of fixed silver acetate component’

)§NH2+CO
2
Y

0
AgoAciLs o4

NH
40°C,12h /7«

0.1 MPa
la 2a
Entry Metal salt Tonic liquid Conversion®/% Selectivity"/% Yield*/%

1 / / 0 0 0
2 / [Ch][VB;] 0 0 0
3 AgOAc / 0 0 0
4 AgOAc [Ch][VB;] 65 97 63
5 AgOAc [Ch][VB] 55 95 52
6 AgOAc [Ch][VB,] 56 96 54
7 AgOAc [Ch],[VBs] 43 95 41
8 AgOAc [Ch][VB,] 60 97 58
9 AgOAc [Ch];[VB;] 0 0 0
10 AgOAc [Ch][VC] 6 87

a. Reaction conditions: 1a (2.5 mmol), AgOAc (0.25 mmol), Ionic liquids (1.25 mmol), CO, (0.1 MPa), 40 °C, 12 h;

b. The NMR yield was calculated by 'H NMR using 1,3,5-trimethoxybenzene as an internal standard.

B, HE—2 2588 T AN 2830 1) 4 J A Ak 7 e
T HAR N B R, B R A BESE (R 2).
SIS EE R, Ag(l) ERAEFIUION rh R AL
fiE. LA 2-F B -3-T HR-2-1% (1a) M IEY), [Ch][VB;]
SRy B VR AR R R, O 5 S R AR R S AR &
Fi: AgOAc. Ag,0 Fll Ag,CO; ¥ 3 3 i >50% 1)
PR (2 Entry 1-3), 1] AgX(X=Br, Cl, I)
% e D) W BB A1 (32 2 Entry 4-6). B, 36 % 4%

T Cu(D) fiEAL 7 (£ 2 Entry 7-9) AU R I, 451 W
N, R B B AL TS P, (HOR BERTAR
HE =Yt 2, 33055 WHE. 1LAh, Zn(OAc), Fil
Cs,CO; =ML T 30% (3 2 Entry 10-11),
T HAE Tz R, 25 LRk, Tt sL i s
e AgOAc A LI 4 & A Ak, AR 34 AT g Ui
TG BERY Lewis FRYE . BAF MV ARIE SR e LA
REFRE.
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Table 2 Metal component screening experiments after determining the optimal ionic liquid®

0
%NHZ + co, Metal/[Ch][VB,] oA
7

NH
O
oimpa  40°C12h /7&

la 2a
Entry Metal component Tonic liquid Conversion’/% Selectivity"/% Yield’/%
1 AgOAc [Ch][VB;] 64 98 63
2 Ag,0 [Ch][VB,] 57 96 55
3 Ag,CO, [Ch][VB;] 54 95 52
4 AgBr [Ch][VB;] 52 96 50
5 AgCl [Ch][VB;] 46 97 45
6 Agl [Ch][VB;] 43 97 42
7 CuOAc [Ch][VB;] 35 95 33
8 Cu,0 [Ch][VB;] 36 96 35
9 CuCl [Ch][VB] 48 96 46
10 Zn(OAc), [Ch][VB;] 22 94 21
11 Cs,CO; [Ch][VB;] 29 95 28

a. Reaction conditions: 1a (2.5 mmol), AgOAc (0.25 mmol), [Ch][VB,] (1.25 mmol), CO, (0.1 MPa), 40 °C, 12 h;
b. The NMR yield was calculated by 'H NMR using 1,3,5-trimethoxybenzene as an internal standard.

#iE AgOAc/[Ch][VB,] WitEffbikR)G, & BOCE TR (3% 3 Entry 1-4). B TR IEH EMILE
Gkl 1k — AR R RN AR (3R 3). IFIRE 7R, [Ch][VB;] 7E 7.5 mmol B 35 | i KR 84%
FESCIRFM, 20 h MdefE Wit E], K ZE 24 h & (58 3 Entry 5-8), i AgOAc FH & 2.5 mmol {55

% 3 AgOAC/[Ch][VB,] k% & BZ &Rt 4L"
Table 3 Optimization reaction conditions of AgOAc/[Ch][VB,] system®

o)
NH, AgOAC/[Ch][VB;] 0J{
+ co, ST NH
4 T,t %7&

0.1 MPa
1a 2a
Entry n(AgOAc)/mmol n[Ch][VB;]/mmol 7/°C t/h Conversion’/% Selectivity’/% Yield"/%
1 2.5 1.25 40 12 66 95 63
2 2.5 1.25 40 16 70 97 68
3 2.5 1.25 40 20 74 97 72
4 2.5 1.25 40 24 73 96 70
5 2.5 2.5 40 20 76 97 74
6 2.5 5.0 40 20 79 98 78
7 2.5 7.5 40 20 86 98 84
8 2.5 10 40 20 78 96 75
9 0.625 7.5 40 20 70 97 68
10 1.25 7.5 40 20 74 96 71
11 5.0 7.5 40 20 72 97 70
12 2.5 7.5 30 20 40 95 38
13 2.5 7.5 50 20 36 96 35
14 2.5 7.5 60 20 35 95 34

a. Reaction conditions: 1a (2.5 mmol), CO, (0.1 MPa);
b. The NMR yield was calculated by 'H NMR using 1,3,5-trimethoxybenzene as an internal standard.
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HedE Pk (3 3 Entry 9—11). Y5 BE RN AR 98 260, K
P ERAE 40 °C A B de R(E, B e 3R IR R
)2 S RA T M X g i T 30 C B}
BT RS B o v BR % 5T, 17 50~60 °C 23 53
R K AR 5% (55 3 Entry 12-14). 25 LT
iR, AgOAC/[Ch][VB;] ALK F 1 e L S I 45 24
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20 h, ZSAEAE DRAIE = 7 Ak 28 [R] A A8 i 1 Rl
S
22 RYIMEEEEE

BT BN S0, 558 T bR R Y iE
FHYL R (GE 4). 455 R M, o A BUR ARSI Y 3
PR S RO Y, T JC O 3R A B D G 1
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(1R T v e B [ L B A e = ) VA el
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N, 33X —SCI A5 SR SE o 57 2 (B RAN, X FAA eSS
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T R TEEWESE (36 4 Entry 4-8). 1c 1 1d., 1e, 1f
XIS B I AU IE R YA EE, i Tk T
B N PR s, 5 Tk co, A
EBF, & AT RN, 8RR B e 561 L 5
At H 5 T SO R R4 T HL B DA% e 7 24k 15
FEW, T 1e ToAH - SE A A5 B N e & A — IR
P N B S R e i U B A s i g e
Yy s 7 T AT AE B B 25 S 0 R AL, AT RE R A [R] R
PRILFE M T N e b U T R SR A2k, i S L
5 CO, MU XE 2 R EE R DA b SE o 45 SRR,
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Table 4 Investigation of the substrate scope”

0
R/ R, AgOAC/IChI[VB, 0K
/<N,R3 +co, = N-R,

O
Z 4 oimpa H0°CG20h R,
R,
1 2

Entry  Substrate  Substrate structure ~ Product  Product structure Conversion”/%  Selectivity’/%  Yield"/%

[0}
1 1a /QNHI 2a O’QNH 86 98 84
" 2K
£
(0]
2 1b 2 2b J fNH 81 97 79
z
£
3 Ie & NH, 2¢ 0 0 0 0
/\/NH
(0]
4 1d at 2d /o:/QN_ 79 98 78
(0]
5 Te z N 2e ok 84 97 82
P~
[0}
Z N O’QN
6 1f z N\ 2f /\,—2 81 98 80
0]
7 1g JO'*F 28 O'(N ? 0 0 0
///\INI FF 2\/ _FSEF
(0] (0]
8 1h Xk 2h oR _p 0 0 0
G
Z7y o IO )

a. Reaction conditions: 1a (2.5 mmol), AgOAc (0.25 mmol), [Ch][VB;] (7.5 mmol), CO, (0.1 MPa), 40 °C, 20 h;
b. The NMR yield was calculated by 'H NMR using 1,3,5-trimethoxybenzene as an internal standard.
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Fig.4 Exploration of active species of propargylic amines
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propargylic amines and CO, catalyzed by AgOAc
and [Ch][VB;]
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Catalytic Preparation of Oxazolidinone via a Silver
Salt/Ionic Liquid System

GUO Kaixuanl’Z#, WANG Chongliu#, WANG Chaonan3, CHAI Duozhenl’z, DUAN Kangl’z,
CAO Dongfeng'”, Francis VERPOORT', YUAN Ye"*’

(1. State Key Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of
Technology, Wuhan 430070, China; 2. School of Materials Science and Engineering, Wuhan University of
Technology, Wuhan 430070, China, 3. Department of Materials Science and Engineering,

Shanxi Institute of Technology, Yangquan 045000, China)

Abstract: Oxazolidinones, as crucial nitrogen-containing five-membered heterocyclic scaffolds, have garnered
significant attention due to their unique bioactivity and broad applications in pharmaceuticals and agrochemicals.
This study aimed to develop a green synthetic route for oxazolidinone derivatives under mild conditions using
CO, and propargylamine substrates. A series of catalytic systems combining choline-vitamin-based ionic liquids
with metallic components were systematically screened, leading to the identification of an optimal catalytic
system and reaction conditions. The system demonstrated favorable recycling stability and substrate adaptability
in extended experiments. Subsequently, a plausible reaction mechanism was proposed. Comprehensive studies
revealed that this catalytic system exhibits considerable application potential in CO, conversion, particularly
through enhanced catalytic efficiency and environmental compatibility. These findings provide new insights into
sustainable CO, utilization strategies for synthesizing high-value heterocyclic compounds.

Key words: oxazolone; propargylamine; silver acetate; ionic liquids; catalysis
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