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Summary: The crown ether rings in 4-nitrobenzo-15-crown-5 and -18-crown-6 

are cleaved by aqueous alkali affording long chain substituted pyrocatechols 

which proved to be good starting material for constructing crown ether rings 

other than the original one. 

During the course of our synthetic work aiming at developing new potassium 

ionophores of bis-crown ether type (,)lr2 we have investigated the role of 

the crown ether ring and the linkage as well in the selective complexation. 

Therefore we have synthesized the appropriate open chained derivatives (2) 

so that the effect of the linkage connecting the crown ether units could be 
3 studied separately . 
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The easiest way of approaching compounds 2 was to start from 4-nitroguaja- 

cole@,eq.l). 
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i: KOH, DMF, c1/cH2CH20/,CH2CH20Me 

ii: H2/Ra-Ni, Ac20 

iii: HNO3, KOH/EtOH 

iv: COC12 in xylene 

iz: K/CH20Ht2, Et2N catalyst 

2 

4 
The 4-nitro-quajacole is available by selective hydrolysis of 4-nitro.veratrole , 

The relatively easy nucleophilic replacement of the l-Me0 group in d-nitro- 

veratrole is due to the strong activation of the NO2 group in position 4. 

This reaction gave us the idea to bring about similar hydrolytic C-O bond 

fission in the crown ether rings activated by NO2 group, too' (eq.2). 
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Ve have observed much faster reaction with compounds 4a,b than that of -- 

P-nitroveratrole (6 mmol substrate, 

t Conversionlo 
12 mm01 KOH in lo cm3 water, 1ooOC). 

The enhanced rate of hydrolysis 
h Gnitro- 

veratrole 
4a of crown ethers can be understood - 

3 10% 388 
by assuming the increased electro- 

philic character of the aromatic 

6 20% 50% C-l carbon atom in the K+ complex 

, formed in the reaction. 



Although the site of the 

spectra of compounds 5a,b -- 

structure determination. 
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ring opening was anticipated the 
1 
H and 13C nmr 

did not give enough evidence for the exact 

The appearence of the acylation shifts of the H-6 

and C-6 signals in the spectra of 6a,b diacetyl derivatives, however, unambi- -- 

gously proved that our expectation concerning the place of the nucleophilic 

attack was correct. 

Solvent = CDCL? TMS = 0 ppm 

I Comp. 1 
H nmr 

13 
C nmr I D mm I 

* * * 

H-3 H-5 H-6 C-l c-2 c-3 c-4 c-5 C-6 H-6 C-6 

4a 1.63d 7.81dd 6.84d 154.2 107.7 - - - 148,l 140.7 117,5 110,8 

5a 7.67d 7.78dd 6,85d - 153.7 145.4 118,l 139,5 114.4 107,4 
-0.29 15,4 

6a 1,85d 7,8odd 1.14d - 145,o 150,5 108.7 145,7 116.3 122.8 

5b 7,66d 7.78dd 6,84d - 153?7 145,4 118,o 139,P 114.4 107.2 

0,3~~15,5 
6b 7,83d 7.8odd 7.15d 116.1 - 144,9 150,4 108,6 145.6 122.7 

Y 

'-Coupling constants of H-3 Jm = 2.5 Hz, H-6 Jo = lo Hz 

The structural assignement was supported by synthetic studies,too. Alkylating 

thedi-potassium salt of 5a with PleI in DMF resulted in 31 (the regioisomer - 

of 3) which was independently synthesized by the alkylation of 5-nitro- - 

guajacole 
7 
with l-chloro-3,6,9_trioxadecane according to equation 3 . 

(3) 

The ring opening of the 15-and IS-membered crown ethers may provide a novel 

important synthetic tool for the transformation of crowns of different size. 

Our preliminary results are promising because we succeeded in reclosing 5a to - 

s and to 4&,resmectively, usinu known methods (eg.4). 
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This method may have synthetic potential in the preparation of benzo-crown 

-crown ether not available by other routes owing to the very poor yields or 

expensive starting materials. Other nucleophiles (eg. amines, thio compounds, 

carbanions 
) 

are also expected to bring about ring cleavage(Preliminary studies with 

amineS suocortthis idea resulting in precursors with hetero atom, 
1 other than oxv- 

sen, near to the aromatic ring. The auxiliary nitro group if it is necessary 

can be eliminated by known methods or utilized for versatile functionalizations. 
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