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e, Hor, B AR A R AOR AR A AR B A AR
IR, 155 90% I BURAIL =1, 10% i RS AL
774 (Tablel , entry 1). i & LAY 42 @ A AL )
41 PAd(PhCN),Cl,, Pd(Phen),Cl,, Pd(PPh;),CL,,
Pd/C Fl (m3-C5Hy) PACL, BUBRAL 7= ) 1) 18 328 i
K 10% ~23% , Hpefb ™Yy #avE B F 10% ~
23% (Table 1, entries 2 ~7). 7E4JE REAWMECE
PrAbsR AR 1 (Cat. 1) B RUHAL SN 1 1E
PR EAT , AU P B 2 67% , Hipiil ™

R 1 AR TR &AL R B R 2200

Table 1 Effects of the different catalyst on the double carbonylation of iodobenzene. *

Selectivity/%"

Ent C 1 Pd/PPh, C A%
iy omplex 3 onv.rv Double Single
1 NanoPd, 4 100 90 10
2 Pd(CH3;CN),Cl 4 100 79 21
3 Pd(PhCN),Cl, 4 100 77 23
4 Pd(Phen)Cl, 4 100 77 23
5 Pd(PPh;),Cl, 2 100 78 22
6 Pd/C 4 100 80 20
7 (m3-C3H;5)PdCl 4 100 63 37
8 Cat.1 4 85 67 18
9 Cat.2 4 100 67 33
10 Cat.3 4 37 32 5.0
11 Cat.4 4 54 46 8.0
12 Cat.5 4 56 46 10
/ - \
Me ~N YN “n-Bu —— /:\
I A NN 7\
/7 \ I/Pd \I Me ~N YN “n-Bu Me ~ Y “n-Bu Me -N N ~n-Bu
NN~ ) N
Me \( Pd C1—Pd -Cl Br—Pd -Br —Pd -1
— . 1§
I le I Me ~N .n-Bu n-Bu< N,Me n-Bu \N N,Me n-Bu < N Me
PPh 3 \__/ \__/ \_/ \—/
Cat. 1 Cat.2 Cat.3 Cat.4 Cat.5

a. Reaction conditions; iodobenzene (1.0 mmol) , diethylamine (20.0 mmol) ; Pd catalyst (0.01 mmol) ; PPh,;(0.04 mmol) ,
[BMIM][PF,] (2.0 mL), P.,(2.0 MPa), 100 C for 24 h; b. GC yield



314 4 F O &

28 %

I —
+ HN
N

1 2

Nano Pd. PPh;,base
co

o (0]
N
N
. ;+©)LN
o L
3 4

Pl 1 R IR 5 — Z e BUBAL S0 5 =X

Scheme 1 Pd catalyzed the double carbonylation of iodobenzene

PP J2 18% 5 (HAALR] (Cat. 2) MYFEfLF
BAK, BORAC e et — i, Hp AR i e 45
PEERA AR FEEE ) TR (Table 1, entries 8 ~12).
PR B IR R B 25 F T B IR 45 1Y
YRAT I Foe i G U T B 1) A 5.
2.2 [kt RE

Al S 25, FRATTIRA A £ P 8 - A ]
R AARIERERS AR R 8 W - BRME . o T
JRIRH R TE P, FATHE N B & i — ke Fi

ARSI A T e, BT RO
= 2T Z C M3 AL 7 %2 (Table 2, 3a-
3c). BEEFRATN & FPBACHOR IR YT T R
R BB L b5 4 v ik T A R RO A
P AE R, RIS AT P 25 T X7 _E 3 1
(Table 2, 3d-3f). 54 55 Wy P ) S AR
ARS8 A A IR (Table 2, 3h). 7E4RAL
AT, 2-ZREILS e B SR A S0 A R HUTS AL
-y re28 (Table 2, 3i).

R 2 FRIBAREBA T IR Z RBRE WL = &

Table 2 The synthesis of a-keto amide from the different iodobenzenes and amines. **°

(0] R’
AN I N/
L _R Nanno Pd, PPh, 7 \Rz
RO + HNS > R T
= R = [0}
1 2 3
o)
o o /
/_/ N
N v "
o) o o
3a 83% 3b 70% 3¢75%

32 69%

3h 50%

3i52%

a. Reaction conditions: iodobenzene (1.0 mmol), diethylamine (20.0 mmol); Nano Pd catalyst (2. 0 mL); PPh, (0. 04

mmol) , P,(2.0 MPa), 100 °C for 24 h; b. Isolated yield
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IL-Based Nanoparticles Palladium: A Highly Efficient
Catalyst for Double Carbonylation Reaction to the
Preparation of a-Keto Amide

ZHANG Xin', YANG Cai-ling’, SONG Wei-wei', ZHANG Yuan-li',
LIU Jian-ming' * , ZHUO Ke-lei'*
(1. Key Laboratory of Green Chemical Media and Reactions, Ministry of Education, College of Chemistry and
Chemical Engineering, Henan Normal University , Xinxiang 453007, China;
2. China and the Frist Affilicated Hospital of Xinxiang Medical University, Xinxiang 453100, China)

Abstract: Ionic liquids (ILs) may take for excellent media and mobile supports for ligand-stabilized nanocatalysts
with potential advantages. The double carbonylation reaction of aryl iodides were catalyzed by phenanthroline-stabi-
lized nanoparticles palladium, successfully achieving the corresponding a-keto amide with up to 83% of yield under
mild conditions in ionic liquids. The results indicate that the ligand protected palladium nanoparticles in the IL are
very active and selective for the double carbonylation reaction of aryl iodides. The substrate scope of tolerance has
been investigated. This study effectively enriched a-keto amide synthesis methods.

Key words: ionic liquids; nanoparticles Pd; double carbonylation reaction; a-keto amide
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