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1.1 EZXFIFER
SBIRBTR TR LB X HIIR L X CHEIE LR

YRS EEA: 2011-0528; {EE AHA: 2011-07-11.
BEEWE: FREARBAAERESH (YI01156Z01).
EEBN: AF%, B, £F 1988 4, Witk

XPRUT FHEOR e R R S A4-R R P SRk
(DMAP) (Zr#frali, #8 KH Alfa aesar i5]) ; — 5
bt (2 EE 99. 99% ) ; £ i (K42 0. 071 ~ 0. 050
mm ) B A [ 4B sl

¥ ( AvanceTM T 400 MHz #8 5 #% ff ¥
10) « A AH - 3% Bk AY ( Agilent 6890N/
5973N).

1.2 EEFIH &

AL A BT BIRTR : 1-238-2-A H
FEARIEkme 5 3, 5- L AE S AL ANAE T
A BRI P A X6 R R - R s b el A1 RS, i
JETEZ IR AT 5 AN R B 0 15 21 AH B A =
ST (Scheme 1, 1-3) 7.

1.3 PRMESEREXUEVHIRLER

ST 1) TR 100 274 8 He S 48 BRI
NSRS 141.5 mg(0.5 mmol) , §F (1.0 mmol) ,
A5 9 (0.5 mmol) , #EALF (0. 005 mmol) , %
AN, N-ZH AL iz (DMF) (3.0 mL). FfiJ5 7%
PR A CO B fe i 48 B 4 — Ik, LA 2.0
MPa CO S {4k, W #$7E 110 C M 24 h, AEMR
KBS0 4 A1 S FFE R AH N 1 43 85 7 38 (U
B : AhEE(PE) : ZBRETR(EA) =50 1), #5
P AR RAE.

1.4 BEryiRi

TN ARUCKE X 8T 216. 0 mg(2. 0 mmol ) , 75

Fepdd (1.0 mmol ), 1L & 9 fi 4L 7] (0. 005
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2.0 MPa CO S fk, 28 7E 35 CRHifE24 h, ¥ (Weq. 1 JiR), Lh Na,CO, Ry .DMF G 7], &
3o B AR R R 9 6 JFTHRARNI A 73 57 S TR A W AR TR e b U R AL
R(YEWW: PE: EA =5: 1), ¥4 Wau  EWEREm R 1 FoR) . AR5 1RSIk T
FAE. BT RUT JEmT, LG PEARRT AR, AR5 T
‘s 48% W JERHE AL, TS FCAR_E O3 Sy B
HRETE *

2.1 SRIRFEFN PR LA AL BRAL R B
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B BUREERT, 435455 T 78% F1 76% 4B IR
PRI, gl TR Wb A e M4 I A iU 3
X IS BTG ERE A, KA LA BT ek

1 PRBMERTRBA S RBRNL G R E MR

Table 1 The effect of different conditions on the Carbonylation reaction of

1-bromo-2-iodobenzene and benzylamine

cat, base
24h 110 °C

| HoN
Cly ™ oo
Br

Ol ol

Entry Catalyst (1% ) Base Conversion "
1 Catl Na, CO, 76
2 Cat2 Na, CO, 78
3 Cat3 Na, CO, 48
4 Cat2 DMAP 83
5 Cat2 NaOH 62

a. Reaction conditions; 1-bromo-2-iodobenzene (0.5 mmol) ; benzyl amine (0.5 mmol) ; base (1.0 mmol) ;

DMF (2.0 mL); CO (2.0 MPa) ; temperature 110°C ;

24 h;

b conversion of 1-bromo-2-iodobenzene calculated by GC-MS.

PR, ATRER SRR 3 FE3R I 2 18 18 by It
AR WA A S 5%, AL 1 0 2
TEFE P RE B I (8] PR F5 AR

iR 2 i M dr AL G, RATTLE %S T
A [5) B B R A T R B R R, 4 R 3R WA B AR
DMAP RERSAFEIE = SN 1, 4 IR A 3 A
IRF 83% , X Al fESE i T DMAP g5 SOW AR &
Y M AR ELHC A 58 2 55 Bz e 5D i 5 1 ol

JHB: B 5 1) JC ML Bk S 4R Pk P 1 2 4 35 P AR
115 62% W JERHEEAL AR (entryS ) . EAPRATIE %K
TGRS SRR A, 28 P PR A R R S 0 7%
P22 (AL AN 22% ) Hy» W) 2%, X Al g2
TR AR Tz A SO AT, A B
BRSNS R AR ), %28 BB A i
WEZ&AE . Cat2 Sy AL, DMAP Jyfik, DMF S
#l, CO & 2.0 MPa, Jz iR 110 C, B [H]
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¥ 24 h.
FE_ERIB AT, FRATHE G %28 T &9 2

TE AL SRR AR 5 AN TR R A B v ) A, 2452
W2 PR, RN, e AR TR, R

5 2 R AL & A SR RS A R

Table 2 Reactions of 1-bromo-2-iodobenzene with different amines

(0]
| L {
cat, base
2 N—-R -
+ H,N-R + CO ; * @:‘;N R
@Br 24 h, 110 °C BrH {
4 5
- o Yield b
t
ntry mine 4 5
NH:
1 @J 67, 4a 16, 5a
2 @—NH: 75, 4b 13, 5b
3 @Nﬂl 74, 4c 7, 5¢
H:N
4 \/\© 36, 4d 56, 5d
5 NN 14, de 64, 5e
6 NN N NN NH: 21, 4f 58, 5f

a. Reaction conditions; 1-bromo-2-iodobenzene 0.5 mmol; aniline 0.5 mmol; base 1.0 mmol;

DMF 2.0 mL; catalyst 1 % ;

b. isolated yields
I PERE A e 45 51 88% ML LR, Hrp 4b
75% , FifiJa B AT X SR e gE A T BRSO, A3 2
T 74% 1) 4 T 7% ) Se. BIE RN EE T 5
TR RIS, 8 PR T e, 2R ALY Se 1 2355
64% , AR de 133 14% 1977 3. AT Y
PR 1Y T 58 g I AR A SE 35 2 58% 17 K,
4f A E 14% (4 entryS, 6). I BLFATRITE XS T 15
Wi AL 5 AR Tz AL B i i 47,
&, AT FEEE T AT IR 5 e 74 3 92% 1y 7™
A, Ho 5d i 56% (AN entry4) . LEIXAS RN
HHIRATRIREE E TIOR TRERY DY A i, i, FOnE
PR, BT, AR A R Y
AL AL G PR A BN A 3 PR
2.2 Rz ELHRE R

HRS T HA 5 BT 12, PR i A AR L RES T

g D 2 U P M T A R R T AL B R TR
Fiit FI i AR A 2R 7 20 5 % 110 T TR 8 A4 1 77

€O 2.0 MPa; 24 h;
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1% XU SEBCRAE I AR R 28 A AR 7], 75 35
C T AAIRAL AR ] w5 BRI R L BT T B i AL
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S LI S8 SR AR A R A B R T
(6a) AR S WA AL A B AR AT O . 3R
3 AP, LA ARER N AN, AR 2 RELH T A
X AT o, 1351 62% MBS IR, ThifiEfk
1A 3 BTSRRI, X UL AR B Y
BURE S HARAL TG VA AR W A0, kg
IR EE S SRR R AR pRAh, AR TR SN A
AFARE EZ R, HE A AL I CuCl,
K,S,04 MBI HEALRCRAR L H 22

VABCEH 2 9 fEAesn), g o S AL, FA]
BET AR P E AR S B PEBE, SR ANk 4
7. e 3k A R T 320 A IR Al SR G BEA T
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Table 3 Carbonylation of phenylacetylene under different conditions

. OMe
( > cat, oxide
= ¢ MeOH+ CO 24th 35°C g /._\ = \/\

6 O g2

Entry Catalyst Oxide Yield”
1 Catl Benzoquinone 46%
2 Cat2 Benzoquinone 62% c
3 Cal3 Benzoquinone 44.2%
4 Cat2 CuCl, -
5 Cat2 K,S,04 6%

a. Reaction conditions: phenylacetylene 1.0 mmol, oxide 2.0 mmol, methanol 4.0 mL;
catalyst 1% ; CO 2.0 MPa; temperature 35 C ; 24 h;
b. yields by GC-MS; c. isolated yields
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Table 4 Carbonylation of terminal alkynes under optimistic reaction condition
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a. Reaction condition: alkyne 1.0 mmol; oxide 2.0 mmol; methanol 6.0 mL; catalyst 1% ;

CO 2.0 MPa; temperature 35 °C ; 24 h;

b. isolated yields; c. GC-MS yields
FEME PR A GBS SO R SE IR B, FH (entry4 - 5)
WA 1 B0, W L~ B8 S AN, X7 g M P 1
B F IR R AGE 35% W53 B 7 AR, 24 3% A R R
LTRSS, RVALAS 2 24% 1) GC-MS 7= 3. [A]
B, FRATEFHLE T ZI PR SN 5200, & IR 2%
PR XT RBEASF], H (entry6) B RIS T 2-2 Kt
WE Y S H A IR 7 A G, T v O iR & 60
CHF, Y EBAS. B BT, Tk
=W e g AN oS - i D W Y S I &
- BE AT N 2 A HE AT S ASF).

FEYIEE RN 4l 22 NMR 2 8 0E, &85 B
R, 5a; '"H NMR (400 MHz, CDCL,) 87.85 (dd,
J =54,31Hz, IH), 7.71 (dd, J = 5.5, 3.0
Hz, 1H), 7.43 (d, J = 7.1 Hz, 1H), 7.36 ~
7.22 (m, 3H), 4.85 (s, 1H).

6b. 'H NMR (400 MHz, CDCl,) 8 7.48 (d, ]
=8.1Hz, 2H), 7.18 (d, J =7.9 Hz, 2H), 3. 84
(s, 3H), 2.39 (s, 3H); "C NMR (100 MHz,
CDCL,) & 154.8, 141.5, 133.2, 129.5, 116.6,
87.2, 80.2, 52.9, 21.9.
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Carbonylation with the New Nitrogen Bidentate Palladium Catalysts

SHI Li-jun, REN Ye-chao, XIA Chun-gu, LI Fu-wei"
(State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics ,
Chinese Academy of Sciences, Lanzhou, 73000, China)

Abstract: The palladium (II) complex (1 —3) with bidentate nitrogen ligand demonstrated high catalytic activities
in the carbonylation of 1-bromo-2-iodobenzene and amine to yield N-substituted phthalimides (5) with up to 88%
isolated yield at mild conditions. It was also active toward the oxidative carbonylation of aryl acetylene affording
methyl phenylpropiolate (6) with an isolated yield as high as 83% at room temperature and low CO pressure, but
to the heterocycle alkyne the catalyst indicated low activity. The present phosphine-free catalytic system provides an
ideal alternative for the direct synthesis of N-substituted phthalimides and methyl phenylpropiolate.

Key words: carbonylation; carbon monoxide; methyl 3-phenylpropiolate ; amide; nitrogen bidentate complex
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