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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.

Acknowledgement. The authors thank Ministry of 
Education for financial support.

References

1. (a) H. A. Dieck and R. F. Heck, J. Org. Chem., 40, 1083 
(1975); (b) J. B. Melpolder and R. F. Heck, J. Org. Chem., 
41, 265 (1976); (c) C. B. Ziegler, Jr. and R. F. Heck, J. 
Org. Chem., 43, 2941 (1978); (d) J. I. Kim, B. A. Patel, 
and R. F. Heck, J. Org. Chem., 46, 1067 (1981).

2. (a) J. I. Kim and J. T. Lee, Bull. Korean Chem. Soc., 7, 
142 (1986); (b) J. I. Kim, J. T. Lee, and C. K. Choi, Bull. 
Korean Chem. Soc., 7, 235 (1986); (c) J. I. Kim and J. T. 
Lee, Bull. Korean Chem. Soc., 7, 472 (1986).

3. J. I. Kim and C. M. Ryu, Bull. Korean Chem. Soc., 8, 246 
(1987).

4. PPh3, CH3CN, and P(o-tol)3 were used as ligands, and their 
used amounts were equivalent to catalyst's.

5. R, F. Heck, Purt & Appl. Chem., 50, 691 (1978).

Carrier-Mediated Transport of Some Transition 
Metal Cations Through Bulk Liquid Membrane 
Containing Azacrown Ether

Ki Youn Nam, Dongwon Kim, and Young-Kook Shin*

Department of Chemistry, Chungbuk National University, 
Cheongju 360-763

Received March 5, 1992

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-
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Table 1. Variation of Transport Rate with Salt Concentration 
in Source Phase on N3O2 and PAC
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Figure 1. Plot of logjc vs. log Ca for ZnCl2 on N3O2. The other 
systems also showed similar results except NiCl2 and CoCl2 on 
PAC. Therefore, the other plots were omitted.

fore, the carrier-mediated transport rate of the transition 
metal cations was supposed to vary as more than square 
of the substrate concentration at least. Howerver, as shown 
in Table 1 and Figure 1 the plot of log jc vs. log Ca does 
not have slope of larger than two but one. It is not hard 
to expect that the slope of one does fit rather dissociative 
mechanism than associative mechanism10. A recent study on 
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the transport of potassium picrate through the chloroform 
membrane containing DBC as carrier revealed that the slope 
was about one4 in concentration region of less than 1X10-3 
M. It was understood in terms of incomplete ion-pair forma
tion in the membrane phase because of low salt concentra
tion and large size of the anion.

However, incomplete ion-pair formation in our study could 
not be possible, because the concentration was relatively 
high. The order of observed rates was Zn2+>Cu2+>C어*〉 

Ni2+ as shown in Table 1. The order could be correlated 
well neither to the natural order of stability of transition 
metal complexes nor to the association constants11 of the 
metal cations with the two respective carriers determined 
by extraction method12 in water-chloroform layers. The resu
lts also support that rate-determining step in the investigated 
systems is rather dissociative process of the complexed ion
pair than associative process. Although kinetic stabilities 
have been little studied, the dissociation rate ratios for some 
azacrown complexes of Cu(II) to Ni(II) were reported to be 
2—104:1 depending on the azacrowns13. The rate ratios dra
matically demonstrate the manner in which rate너etermining 
dissociative process can be applied to the transport behavior 
of the transition metal cations through the chloroform mem
brane. In conclusion, the dissociative process14 is rather im
portant than associative one in which concentration appears 
with first power in the rate equation. A more detailed de
scription of this study as well as other physical behaviors 
of the azacrown ethers will be described in the following 
paper.
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We have recently reported the utility of N-alkylsulfamides 
1 in the synthesis of heterocycles bearing sulfamide moiety1. 
Two general procedures have been introduced for the prepa
ration of 1; the monoalkylation of sulfamide itself with alkyl
amines in water2 and the successive reactions of chlorosulfo
nyl isocyanate with formic acid or benzyl alcohol followed 
by alkylamines3. We now wish to disclose a convenient new 
procedure for the synthesis of 1, which involves the acid 
cleavage reaction of N-(4-methoxybenzyl)- and N-(3,4-dime- 
thoxybenzyD-N'-alkylsulfamides 2.

Treatment of catechol sulfate 3 with 4-methoxybenzyl- 
amine or 3,4-dimethoxybenzylamine in DMF at 0°C for 1 
hr in the presence of triethylamine resulted in the formation 
of the sulfamate esters 4 in quantitative yields4. Reaction 
of these sulfamate ester옹 4 with various alkylamines in boil
ing dioxane afforded the unsymmetrical sulfamides 2 in 90-

Table 1. Synthesis of Sulfamate Esters 4, Unsymmetrical Sulfa
mides 2, and N-Alkylsulfamides 1

Com
pounds

Ar R Mp.
(°C)

Yield 
(%)

4a 4-methoxyphenyl 116-115 98
b 3,4-dimethoxyphenyl 79- 80 97
2aA 4-methoxyphenyl benzyl 115-116 91
aB 4-methoxyphenyl phenethyl 110-111 90
aC 4-methoxyphenyl 3-phenylpropyl 137-138 92
bA 3,4-dimethoxyphenyl benzyl 105-106 90
bB 3,4-dimethoxyphenyl phenethyl 76- 78 91
bC 3,4-dimethoxyphenyl 3-phenylpropyl 89- 90 90
1A benzyl 107-108 85
B5 phenethyl 68- 69 87
C 3-phenylpropyl 65- 66 88

c罗™n* o参

4 3
p*

RNHSOaNHCH^Ar ―TFA - RNHSO^NH2

2 1

92% yields (see Table 1). Treatment of these sulfamides 2 
with trifluoroacetic acid at rt for 3 hr and recrystallization 
of the resulting solid from water then produced N-alkylsulfa
mides 1 in 85-88% yields (see Table 1).

This cleavage reaction is believed to proceed by protona
tion at the nitrogen first, from which the stable 4-methoxy- 
benzyl or 3,4-dimethoxybenzyl cation is smoothly removed.
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For the last several years, the effect of hydrophobicity


