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The Syntheses of Symmetric Ureas by Oxidative Carbonylation of
Amines over Resin Immobilized Gold

SHI Feng ~ DENG You- Quan®  GONG Cheng—Ke  SIMA Tian- Leng  YANG Heng — Zhou
( State Kex Laboratory for Oxo Svnthesis and Seloctive Ohidation , Lanzhou Institute of Chemical Physics ,

The Chinese Academy of Sctences , Lanzhow , T30000)

Abstract Symmetric ureas were synthesized with high efficiency and selectivity by oxidative carbonylation of
aromatic and aliphatic amines in the presence of resin immobilized gold, e. g. 1475 of TOF and 99% of selec-
tivity were achieved when using aniline as the substrate. No other organic solvent was used in the reactions and
highly pure products could be obtained due to the high selectivity and the easy separation of the catalyst from

the reaction system.
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BUNEFERE TR BN BT, BRI
FH RN T & A& WAL R BS
TR EHER HREEAER BIEEE#L
BORAMBK S B EES T E LR SRR
TR L, AR A T RE A0 KK LR

“HERANBERES T EEITNER.
RNI, + CO + 0, ——™" RNHC(0)NHR
R =Ph, R'CH;
1 SEEHsr
1.1 fEEFHE

Au—Resin- 1; B - T ENE FXHREIH
(MERCK , ionexchanger IV) , HiE B H HAL B0 BT,
BPER 0.004 ml/L B ERTER, THREELN
# Au— Resin-— 1.

Au- Resin - 2 B —F B E FRBAE
(MERCK , ionexchanger TV}, 48 0.004 mol /L &Y
FEMER, TR EEMAH Au— Resin - 2.

Au-Resin— 3 Al Au- Resin- 1 I &H % . H
INE-E-Rig R -k AR

Pd — Resin — 1: {a) Au - Resin — 1 il &%, {HLL

0.004 mol/L ERMILEE &R .
1.2 BAMERLBIE

f i VG ESC ALAB 210 #83% 1 . ARL 3520 ICT
BT B . D/max — RBX X 8F &40 X # 47
{4 ) 44

EEZPINARED 3 mL(E3 g), #E#o0.2
g AR EH N 5.0 MPa, p(0y) =1.0 MPa, p
(CO}=4.0 MPa, F175CRM 3 h. RN AR H#E
{8 Fi HP 6890/5973 GC/MS & 5 B F {¥ i 17 4 th 18
B R

2 #HREWE
2.1 fEAERSHRIE

B, R h AN ELASTT R
X FhedE UEREMNESEST, ERAE
1.RELEELZM, EEM A - Resin- 1 PR HE
EAaEN0.51 wi% IR REEFE S REE
BT 0.8 a%, XL & RNBEDPAERLNNE
T 5 Oh 5 i R O AR AT R, EE B Au 4772 A
ZEAPEEE Au- Resin— 1 # Au~ Resin -3 P&
KA M Au- Resin- 2 RIS RHFE.
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Table 1 The basic properties of the immabilized catalysts

Bunding energy
L Au V)

Catalyst BET (rd.g) Pore radis{ nm )

Av (4772 %) Ap (Pd) (wm%) Na(K)ls in at%

Resin
Au— Resin- 1
Av - Regin -2
Au - Resin -3
Pd - Resin - 1

2.82
1.46

4.64
6.01

0.76

B.36

84 .4
B5.6
84.3

0.8l
0.27
0.78

(.51
0.49
0.52
2.0

15.6

12.7

2.0 BRRERSH

BB LFERTEYHNERN TR 2. LK
hE M AERENREY, RN ALEEN, Au
—Resin- 1 EXNMUAHA EETELERVRAA
B, 5 R EIA, Y p(COY:p(0y) =4.0: 1.0 B3R
B CE A 2) KRR T 1475, B HEH
T 9% i TRITETEH BN MR Z6 —Hk
B 3E B 4 Ik P AY 45 R (TOF = 493) 19 363 — 541
BEEAHNSE BRI EHAERS, BEFEEs
FHRBH TR, BFKE p(CO):p(0,) =4.0:1.0 tLEE
gl

Wy Al — & ¢4 T {8 P R RE AT 4 M B AT R I
SW EERNE S FHEL HEEREEN T

R, P JL 068 PRI — 8 3 R R 1 O B B gy e W 2 A
BHWNB R NHTT, ERSNRNHRETIE
HR R (09% A 4,5).5xF W, & #ELH
HEGR YT FRAAERBEERESE FHERER
A4 TR B AT BB 2 5 1) B R R0 I F s B M TR 3L TR A
HAnER AP A EEERAEWE RSN
it SR EGEIEFrBERL TR KL
EHEREX RN, SEARSEELALEN
Au— Resin - 2 FTR E0H 2, LR B g E
£FREFERE 7). 44 E 1 PEER, TR E
FENSREARMSEHAED AN ST E
EURIETUEESBIBRITRENE. R
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REPEER T 2 8 TP AL H A # E7 Au - Resin
-3 BT TR (TH 8), £ RENES W ETRR
AHYWERT EEARMBEEERTERESE
fea it T A L ) Au — Resin — 1. X TR PATE(T B
EETHENREN, ANEERBEVHBRET
WAMER, REANIEEaZ—.

AT HETHE P RAERT /IBHEAN
Pd - Resin — 1 fEALF (T H 9) . BARSE A LR & R
HIE P E R RN —, BERTEWE
LA RN R EA B A R R B R F
WAHTENE.

AT HRERRERANERETERANE
K. ERPRE M Au - Resin — 1 #£47 T B By R

MEARAR BB (FE 10~ 12) &8
AR BHENERES TR TS EERM#LE, B
EHESEERE HIEERA-TRRMBIFED £
BEECTEPBEGOZ)MERT T XRK(14%),
METEEARNGT AT T EEER - TE
R@2e g ERAMBEELED(12%). BEB
— R, EERF ORI RN, KR
BESRIED T 3% 97%, HMEBLRERT
1560 R FTHA-THRMET BRWESR.

BZ . WEHESEARERET LIRS AEE
B A B LR SR A B B R AR
ERSIAHTHEIEN.ETHH . E-HEZ.HF
BARGFHRELRER.
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Talle 2  Results of the cxidative carbonylation of amines to @ ize ureas
Entry Subatrate Catalyst Solvent p(COY p{Oy)
1 @“Nﬂ‘ AuPolyrmer 1 — 4.5:0.5
2 @‘“H= AuPolymer 1 — 4.0:1.0
3 @‘N”= Au/Polymer | — 3.5:1.5
4 —@-NH; A/ Polymer 1 Benzene 4.001.0
5 -O-Q_NH’ Auw/Polymer 1 Benzene 4.0:1.0
T
6 ) AusPolymer 1 Benzepe 4.0:1.0
0,
7 @‘““: Au/Polymer 2 — 4.0:1.0
8 @‘””f Aw/Polymer 3 — 4.0:1.0
9 @‘”‘* Pd/Polymer 1 — 4.0:1.0
10 O‘“‘*’ Au/Palymer 1 — 4.0:1.0
AunPolymer 1 - 4.0:1.0

1 /v\{;\“”
R e

Au/Polymer 1

— 4.0:1.0
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Eniry Conversion (%) Selectivity (% ) TOr™ Products

1 17 % 358 @‘“““0'“"@
2 ) 99 1475 @‘N"C‘O’L‘“‘Q
3 b oD 1538 @m{cm;m—@
4 43 59 TR0 —@—NHC(U]NH —{ :}—
5 13 %0 540 —0—@—NHC10\1~1{-@—0—
NHC{OINH

6 -0 — —

A NO;
7 ~Q — — @Nﬂc.om—@
8 13 % 250 @‘ NHC‘O”‘“‘@
9 , _ _ &)oL
0 % o 1560 Omﬂ:mmﬂ-o

11 95 50 240 @NO‘O‘N\//\C
12 o7 41 1900 I
1) mol mbstratesmol Aurh,
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