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Recently, much attention has been paid to the 

selective separation of alkali metal, alkaline earth 

metal, and heavy metal ions from industrial waste. 

,J Especially, investigations of metal ion complexa- 

tion with potential neutral chelating functions in 

the side arms have been well studied/ Many natu

ral ionophores such as valinomycin for potassium 

ion,1 monensin for sodium ion,5 nonactin for am

monium ion" and calcimycin for calcium ion1 have 

been well known. Potentiometric selectivities of 

solvent polymeric membrane electrodes containing 

structural derivatives of dibenzo^l6-crown-5-oxy- 

acetamides for sodium ion have been determined?

Previously, we prepared lipophilic acyclic polye

ther bearing amide end-groups (1 and 2) and repor

ted that complexation abilities of the ligand by ISE 

(Ion Selective Electrode) system are found to show 

an excellent s이activity for Pb2 over CtF ? Espe

cially, the value of log for compound 1

was —4.0 which is the best value so far reported 

with respect to the potentiometric selectivity of 

Pb2 over Cu2 To further probe the selectivity 

of Pb ion complexation selectivity and efficiency 

over other heavy metal ions based upon the struc

tural variations such as alkyl chain length, the le

ngth of ethereal linkage and lipophilic chains of 

A〃V-dialkyl group, syntheses of new ionophores 

5~18 have been proposed. In these viewpoints, 

now, we report that synthetic procedures for a se

ries of novel fourteen lipophilic acyclic polyether
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diamides such as l,2-bis[2-(2,-N,A^-dialkylcarba- 

moylmethoxy)phenoxy]ethane 5~8, l,2~bis[2-(2,- 

M dialky lcarbamoylpentadecyloxy)phenoxy j 

ethane 9— 12, 1.5-bis[2-(2,-?/,N-dialkylcarbamoyl 

methoxy)phenoxy]-3-oxapentane 13— 15, 1,5-bis 

[2 clialkylcarbam()ylpentadecyloxy)phc-

noxy] -3-oxapentane 16~ 18.

RESULTS AND DISCUSSION

It was reported that reaction of -(hydroxy) 

(propyl)dibenz()16-crown- 5 with potassium hyd

ride in tetrahydrofuran then with N,Ar-dipentyl-2- 

chloroacetamide as an alkylating agent gave a 

s^m-(propyl)dibenzo-16-crown-5-oxyacetamide 

with a quantitative yield.1" However, a number of 

attempts for syntheses of acyclic polyether diami

des by reported procedures111 including the syn

thetic procedures for reaction of l,5-bis(2-hydrox- 

yphenoxy)-3-oxapentane with TVJV-dipentyl-2~ch- 

loroacetamide as a direct coupling method9 were 

fo나nd to be unsuccessful. Also, several attempts 

by modified procedures for synthesis of compound 

5 in which ethylene glycol ethereal group connects 

two benzene rings- reaction of 1,2-(2-hydroxy- 

phenoxy)ethane with MAr-dialkyl-2^chloroaceta- 

mide in the presence of potassium hydride as a 

base- are found to be unsuccessful. On the other 

hand, we have found that a chlorination of dicar

boxylic acid 3 with oxalyl chloride in the presence 

of catalytic amount of pyridine followed by treat

ment with diethylamine provided the non-ioniz- 

able polyether diamide 5 with a quantitative yield.

For structural variation focused on the length 

of ethereal linkage as well as on the lipophilicity 

of alkyl chains on the nitrogen atoms, reactions 

of acyclic polyether dicarboxylic acids with oxalyl 

chloride in the presence of catalytic amount of py

ridine were found to give a quantitative yield as 

depicted in Scheme 1. No reaction undergoes wi

thout catalytic amount of pyridine and with other 

base such as triethylamine. Without any further 

purification, reaction of acid chlorides with N,N~ 

diethyl, N시-dipropyl, NA」dib냐tyl, N,N~dipentyl 

amine in the presence of triethylamine as a base 

followed by filtration through column chromatog-

Oxalyl chloride 

cat. Pyridine 

Benzene

/V,MDialkylamine

Et3N, Benzene

O°C

Scheme 1.

Compound n R K
5 0 H Ethyl

6 0 H Propyl

7 0 H Butyl

8 0 H Pentyl

9 0 G4H29 Ethyl

10 0 C14H29 Propyl

11 0 C14H29 Butyl

12 0 CI4H29 Pentyl

13 1 H Ethyl

14 1 H Propyl

15 1 H Butyl

16 1 C 14^29 Ethyl

17 1 C14H29 Propyl

18 1 C14너 29 Butyl

raphy provided the desired products with excel

lent yields (see Table 1).

Synthetic ro나te for precursors 3 and 4 is descri

bed in Scheme 2. The starting material, l,2-(2-hy- 

droxyphenoxy)ethane, was synthesized by three 

steps from catechol.11 Subsequently, coupling reac

tions of l,2-(2-hydroxyphenoxy)ethane with bro

moacetic acid or 2~bromohexadecanoic acid in the 

presence of sodium hydride as a base 앙ave a white 

solid with a quantitative yield in both cases (com

pound 3 and 4). In similar manner to reported 

procedures,12 when l,2-(2-hydroxyphenoxy)ethane 

reacts with bromoacetic acid to make compound 

3, the reaction mixture stirred for 10 hours at 

room temperature. However, for compound 4, no 

reaction underwent without heating at reflux tem

perature. It is probably attributed to a steric hind

rance when phenoxide ion as a nucleophile attacks 

the secondary carbon at which bulky tetradecyl 

group is substituted.

In conclusion, syntheses of a series of novel ac

yclic polyethers bearing amide end-groups were

1996, Vol. 40, No. 11
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Scheme 2.

successfully accomplished with quantitative yields. 

To further investigate the influence of number and 

positioning of polyether oxygen with lipophilic ac

yclic polyether diamides, syntheses of those in 

which both lipophilic alkyl chain and the rmmber 

of ethylene glycol units are varied and their comp- 

lexation studies with transition metal ions are in 

progress and the results will be reported.

EXPERIMENTAL

Melting points were taken by the use of a Mel- 

Temp of Fisher-Johns melting point apparatus wi

thout any correction. IR spectra were obtained 

with a Perkin-Elmer 1600 Series FT-IR on potas

sium bromide pellet and are recorded in reciprocal 

centimeters. *H NMR spectra were recorded with 

an AF 300 spectrometer with the chemical shifts 

(8) reported downfield from the internal standard, 

tetramethylsilane. Elemental analysis was perfor

med by Vario EL of Elemental Analyzer in Korea 

Basic Science Institute in Seoul, Korea.

Unless specified otherwise, reagent grade reac

tants and solvents were obtained from chemical 

suppliers and used as received. Dry solvents were 

prepared as follows: tetrahydrofuran was freshly 

distilled from sodium metal ribbon or chunks; be

nzene and pentane were stored over sodium rib

bon, respectively; dichloromethane was freshly di

stilled from lithium aluminum hydride. 1,5-Bis[2- 

(carboxymethyloxy)phenoxy]-3-oxapentane (3)t3 is 

known compound. The synthetic reagents l,2-(2- 

hydroxyphenoxy)ethanen and l,5-bis(2-hydroxy~ 

phenoxy)-3-oxapentane1213 were prepared by the 

reported methods.

General procedure for the reaction of acyclic po

lyether dicarboxylic acid with oxalyl chloride follo

wed by reaction with /V,/V-dialkylamine (Compou

nds 5 〜18). All of these reactions were carried 

out under nitrogen atmosphere. A solution of 4.90 

mmole of diacid, 49.0 mmole of oxalyl chloride, 

and 1 drop of pyridine in 100 mL of dry benzene 

was refluxed for 10 hours. The solvent and excess 

oxalyl chloride were removed in vacuo. To this 

crude product was added 5() mL of dichlorome

thane and 50 mL of water. Organic layer was sepa

rated, washed with 1 N hydrochloric acid solution 

(2X50 mL) followed by drying over anhydrous 

magnesium sulfate. Removal of the solvent in va

cuo gave corresponding acyclic polyether dicarbox

ylic acid chlorides in quantitative yield as a yello

wish oil. With structural identification of spectros

copic evidences the obtained product was used in 

next reaction step without any further purification. 

Under nitrogen, to a turbid solution of this acid 

chloride and 11.3 mmole of triethylamine in 50 

mL of dry benzene was added dropwise 11.3 

mmole of MV-dialkylamine during a period of 30 

min at 10 C. Upon the complete addition, the reac

tion mixture was stirred for additional 3 hours 

at room temperature. Stirring for 1 hour at room 

temperature gave a transparent brown solution. 

Water (100 mL) was poured and organic layer was 

separated. The benzene layer was dried over anh

ydrous magnesium sulfate followed by filtration 

through column chromatography of the residue on 

silica gel with ethyl acetate as an eluent provided 

NJV-dialkyl acyclic polyether diamides 5~ 18 as 

a colorless oil. (see detail yield, spectral data, and 

combustion analysis in Table 1).

l,2-Bis[2-(2,-carboxypentadecyloxy)phenoxy] 

ethane (4). After removal of the protecting mine

ral oil from sodium hydride (50% dispersion in 

mineral oil, 6.00 g, 0.34 mole) by washing with 

n-pentane under nitrogen, a solution of l,2-(2-hy- 

droxyphenoxy)ethane (10.0 g, 45.0 mmole) in 150 

mL of dry tetrahydrofuran was added. The mix

ture was stirred for 2 hours at room temperature. 

To this reaction mixture was added dropwise 2- 

bromohexadecanoic acid (12.6 g, 90.0 mmole) in 

20 mL of dry tetrahydrofuran at room temperature 

during a period of 2 hours. Upon the complete 

addition, the reaction mixture was refhixed for 10 

1996, Vol. 40, No. 11
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hours. In the case for synthesis of compound 3 

for which reaction of diphenol with bromoacetic 

acid is curried out. reflux was not necessary to 

compl니i he reaction. After careful addition of 

water to ibu 't^iciion mixture in an ice bath to 

destrox I he 니mm'ted excess sodium hydride, 

which ；! homogeneous solution, tetrahydrof니- 

ran was removcc； in vacuo leaving an aqueous mi

xture. T()this basic ;iq니ecus layer was caref니ly 

added cone, hydrochloric acid for aqueous solution 

t(» be pH 1. Crude product was extracted by use 

of methylene chloride (3X50 mL). The organic la- 

\ er was washed with brine (3X50 mL), dried over 

anhydrous magnesium sulfate, and evaporated in 

vacuo to give a crude solid. Recrystallization from 

10() mL of diethyl ether provided a white solid, 

28.() g (85以)，mp 108-110 C; IR (KBr pellet): 

3445 (O-H); 1703 (C「())cm 'H NMR (CDCQ: 

8 0.77-1.00 (t. 6H): 1.10-2.00 (br s, 48H); 4.36 

(s, 4H): 4.57 (t, 2H). 6.87^7.07 (in, 8H). Anal, ca- 

Icd. for(%H기Q、: C, 72.88; H. 10.24. Found: C, 

72.67; H, 10.21.
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