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the monooxygen activation as a model of cytochrome P-450.

Acknowledgement. This investigation was supported 

by the Basic Science Research Institute Program, Ministry 

of Education, 1991.

References

1. Oritiz de Montellano, Cytochrome p-450\ Oritiz de Montel- 

lano ed.; Plenum Press: New York, 1986.

2. (a) Structure and Bonding} Spring Verlag: Berlin, p. 115, 

1987; (b) M. Momenteau, B. Loock, C. Huai, and J. M. 

Lhoste, J. Chem. Soc. Perkin I, 283 (1988); (c) A. R. Batter- 

sby, S. A. Bartholomew, and T. Nitta, J. Chem. Soc. Chem. 

Comm., 1291 (1983); (d) J. E. Baldwin, T. Klose, and M. 

Peters, J. Chem. Soc. Chem. Comm., 881 (1976); (e) M. 

Momenteau, J. Mispelter, B. Loock, and J. M. Lhoste, J. 

Chem. Soc. Perkin I, 61 (1985); (f) M. Momenteau, J. Mis- 

pelter, B. Loock, and J. M. Lhoste, J. Chem. Soc. Perkin 

I, 221 (1985); (g) A. R. Battersby, S. G. Hertley, and M. 

D. Turnbull, Tetrahedron Lett., 3169 (1978).

3. J. Almog, J. E. Baldwin, M. J. Crossley, J. F. Debernardis, 

R. L. Dyer, J. R. Huff, and M. K. Peter, Tetrahedron, 37, 

3589 (1981).

4. (a) R. W. Wagner, D. S. Lawrence, and J. S. Linsey, Tetra

hedron Let., 28, 3069 (1987); (b)】H・NMR (CDCI3, TMS) 

8 10.61 (2H, s, aldehyde Hs), 6.62 and 6.64 (4H, two st 

Ar-Hs, individual assignments are not made), 4.02 (4H, 

t, J~ 5.0 Hz, a-methylene), 2.54 and 2.33 (12H, two s, Ar- 

CH3, individual assignments are not made), 1.81 (4H, 

quint, J= 7.0 Hz, P-methylene), 1.45 (4H, quint, J— 7.0 Hz, 

y-methylene), 1.43-1.29 (12H, m, 8, e and |i-methylenes). 

MS (m/e) 467.3 (M+)； (c) HNMR (CDCk TMS), 8 10.31 

(2H, s, aldehyde Hs), 6.94 and 6.79 (4H, two s, Ar-Hs, 

individual assignments are not made), 2.36 and 2.59 (12H, 

two s, Ar-CH3, individual assignments are not made), 2.62 

(4H, t, J=7.5 Hz, P-methylene), 1.77 (4H, quint, /=7.5 

Hz, y-methylene), 1.43-1.30 (12H, m, 6, £ and |n-methyle- 

nes). MS (m/e) 494.6 (M+).

5. (a) J. S. Linsey, I. C. Schreiman, H. C. Hsu, P. C. Kearney, 

and A. M. Marguerettaz, J. Org. Chem., 52, 827 (1987); 

(b) The alkyl strap carbons are labeled a-|i,次so-phenyl 

Hs are labeled f-i and Ar-methyls are labeled A-E. 】H- 

NMR (CDCI3, 500 MHz, TMS assigned at 8 = 0.0 ppm) 

8 —2.46 (2H, s, pyrrolic NH), —1.62 (4H, quin., p-Hs),

— 1.02 (4H, quin, e-Hs). —0.34 (4H, quin., S-Hs), 0.70 (4H, 

quin., 8-Hs), 0.91 (4H, quin., P-Hs), 1.77 (6H, st Ar-CH3(A))r 

1.84 (6H, ss, Ar-CH3(B))( 1.88 (6H, s, Ar-CH3(C)), 2.63 (6H, 

s, Ar-CH3(D)), 2.64 (6H, s, Ar-CH3(E)), 3.89 (4H, quin., 

a-Hs), 6.97 and 7.03 (8H, s, Ar-Hs), 8.60 (8H, dd, 7=4.5 

Hz, p-pyrrolic Hs). UV/vis (CHC13)琴四(eXIO4 M^cmT) 

647 (2.9), 591 (5.6), 547 (5.6), 514 (16.2), 482 (3.6); (c) 8

— 2.54 (2H, s, pyrrolic NH), —2.13 (4H, quin, g-Hs)( —1.51 

(4H, quin., e-Hs), —0.79 (4H, quin., 8-Hs), 0.13 (4H, quin., 

Y-Hs), 1.70 (4H, quin., p-Hs), 1.59 (6H, s, Ar-CH3(A)). 1.78 

(6H, s, Ar-CH/B)), 1.87 (6H, s, Ar-CH3(C)), 2.62 (6H, s, 

Ar-CH3(D)), 2.65 (6H, s, Ar-CH3(E)), 7.25 and 7.27 (8H, 

s, Ar-Hs), 8.65 (8H, dd, /=4.7 Hz, P-pyrrolic Hs).

6. C. H. Lee, B. Garcia, and T. C. Bruice, J. Am. Chem. Soc., 

112, 6434 (1990).

7. B. Garcia, C. H. Lee, A. Blasko, and T. C. Bruice, J. Am. 

Chem. Soc.f 113, 8118 (1991).

Palladium*Catalyzed Carbonylative Vinylation 
of Arylmercuric Chlorides with Carbon Mono
xide and 이efins

Dong-Seong Ryu, Ki-Hyoung Song, Jong-Tae Lee', and 

Jin-11 Kim*

Department of Industrial Chemistry, Hanyang University,

Haengdang-Dong 17, Seoul, 133-791 Korea

& D Center, Hyundai Petrochemical Co., Daesan-Myun,

Chungnam 352-870

Received February 21, 1992

The palladium-catalyzed vinylation of vinyl halides with 

olefins provides a convenient method for the preparation of 

the corresponding conjugated dienes.1 We reported methods 

for the palladium-catalyzed vinylation of vinylmercuric chlo

rides with olefins under mild conditions, which afforded the 

conjugated dienes in good yields,2 and for the palladium-ca

talyzed cabonylative vinylation of aryl halides with olefins 

in the presence of carbon monoxide, which resulted in the 

formation of aryl vinyl ketones or aryl vinyl-a-diketones.3

We have now found that arylmercuric chlorides react un

der mild conditions with carbon monoxide and olefins in 

the presence of a palladium catalyst, a base, and CuCU to 

afford the corresponding aryl vinyl ketones in moderate to 

good yields.

垣山 + 八 +C°”g唯囂 3斗 冃◎응、人 

Q；H,Ph.COOMe.CONH> etc.

The results obtained are summarized in the Table 1. In 

a typical procedure (entry 1) a mixture of phenylmercuric 

chloride (1.57 g, 5 mm이), styrene (0.69 m/, 6 mmol), tri-w-

Table 1. Palladium-Catalyzed Carbonylative Vinylation of Aryl

mercuric Chlorides with Carbon Monoxide and Olefins0

Entry
Arylmercuric 

chloride
Olefin

Product

(% Yield')

1 ，더 （71）

2C （30）

3d 厂（35）

4 "^COjCHa 아明 (70)

5 애-^》대g z^co2ch3
어(81)

6 籍ig ^COjCHs ◎Lmc*(68)

"All reactions were carried out for 12 hours in the same manner 

as described in the text, unless otherwise noted. Disappearance 

of the startin홍 material was monitored by TLC. 6Yiels of isolated 

products. fPdCl2(CH3CN)2 was used as a catalyst. d Reacted under 

atmospheric pressure of CO. 
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butylamine (3.57 m/, 15 mmol), dichlorobis (triphenylphos

phine) palladium(II) (0.035 g, 0.05 mmol), and cupric chloride 

(134 g, 10 mmol) in acetonitrile (5 m/) was stirred under 

10 atm of CO at 80W for 12 hours. The reaction mixture 

was then diluted with aq. ammonium chloride, extracted with 

ether, washed several times with distilled water, dried over 

MgSO4, and evaporated. Chromatography of the residue (0.94 

g) on silica gel using hexane/ethyl acetate=3/1 as eluent 

gave 0.74 g (71%) of (E)-l,3-diphenyI-l-oxo-2-propene: IR 

(KBr) 1670 cm"1; 'H-NMRCCDCk) 87.31-7.82 (m, 10H), 7.92- 

8.18(m, 2H); mp. 59t; »心(M*) calcd for C15H12O 208.2592, 

found 208.2590.

Satisfactory results were obtained by using PdC12(PPh3)2 

as a catalyst. Triphenylphosphine was found to be a better 

ligand than others4 regarding the yields of aryl vinyl ketones 

(entries 1 and 2). And also, the increase of CO pressure 

enhanced the yields of the desired aryl vinyl ketones (entries 

1 and 3).

The mechanism of the present carbonylative vinylation of 

arylmercuric chlorides with CO and olefins involves (a) trans

metallation of the palladium(II) catalyst with the mercurial 

moiety to give arylpalladiumdl) complex,5 (b) CO insertion 

to give the aroylpalladium(II) complex, (c) reaction with ole

fins according to the Heck's vinylation mechanism to afford 

aryl vinyl ketones and Pd(O)lc, and (e) reoxidation of Pd(O) 

to Pd(II) with CaCl2.
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Studies were reported of the variation of cation transport 

rate through a bulk chloroform membrane containing a neu

tral macrocyclic carrier with cation (substrate) concentration 

in the source phase1,2. The transport rates 侦)for potassium 

salts (KC1, KI, KSCN and KNO3) were found to vary as the 

square of the cation activity in region of 1X10-2—1 M using 

dibenzo-18-crown-6(DBC) as membrane carrier. An associa

tive mechanism, carrier-mediated transport of complexed 

ion-pair was applied to explain the results3,4.

To better understand the relationship between carrier pro

perties and transport rates in connection with the above re

sults, extensive numerical simulations were proposed to de

scribe simply and quantitatively various transport mecha

nisms3,5. They are approaches with adaptation and extension 

of earlier developed kinetic treatments6,8. The first model 

was to depict the carrier-mediated transport of a single subs

trate species such as aminoacids through the liquid memb

rane. Depending on the substrate concentration (Ca) and ex

traction coefficient (k\ two kinds of regimes may be obser

ved: at kCcs«lf the transport rate is very low and first 

order with respect to the substrate concentration. At kCcs» 

1, the rate increases up to its maximum and become돊 in

dependent of Ccs and k. The second model was to describe 

substrate competition. Although the goal of the most trans

port experiments through liquid membrane is to achieve the 

selective removal of a given substrate, experimental results 

revealed that the selectivity for two substrates is not directly 

related to the relative transport rates of the two substrates 

measured in separate experiments5. The third one was to 

describe the facilitated transport of complexed ion-pair. This 

is the system most widely studied especially in relation to 

the transport of cation together with anions by neutral liga

nds like crown ethers and cryptands1,2,4,9,10. Due to simulta

neous extraction and transport of two species, concentration 

appears at the second power in the transport rate equation. 

It is the case described in the opening of this paper.

The principal aim of this paper is to report unusual car

rier-mediated transport phenomena of some transition metal 

cations (Co2+, Ni2+, Cu2+ and Zn2+, all chlorides) through 

bulk chloroform membrane containing azacrown ether. One 

of the azacrowns was l,12,15-triaza-3,4 : 9,10-dibenzo-5,8-dio- 

xocycloheptadecane (N3O2). The other was 6,9,12-triazabicy- 

clo[ 15,3,1] -heneicosa-1 (21), 17,18-triene-2,6-dione (PAC). The 

synthetic methods of the carriers and experimental proce

dures to obtain transport rates were just the same as descri

bed elsewhere1,4,911.

Since the membrane phase was stirred during the experi

ments, the rate was diffusion-limited and diffusion of the 

complexes through the membrane phase can not be rate-de

termining. The k values determined by extraction method12 

were larger than 1X102 for all the investigated systems and 

the first model could be excluded in the discussion. There-


