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PLUORO-SUBSTITUTED BlKZO-CROIM POLY'EX'RSRS 
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Abstract 3*,4~,5~,6~-Tetrafluorobenzo-l5-crcwn-5 (A) and 3',4*,5',6*-tetrafluorobenzo- 
a-6 (j&) are readily prepared by reaction of hexafluorcbenzene with tetra- and 
pentaethylene glycol, respectively, and show markedly reduoed salt-extraction capability 
compared to hydrocarbon analogues. 

Controlled mcdlfication of the oatlon oomplexlng properties of benzo-crown poly- 

ethers should be possible by introduction of substltuents into the benzene ring. 

Neasurements of complexatlon constants have lndioated there 1s often an inverse relatlon- 

ship between electron mthdrawing power of substltuents and the oomulexing power of the 

ether,lW4 but exoeptions have been noted. S-4 Substituent effeots can also play an impor- 

tant part m influencing the ability of benzo-crown polyethers to extract metal salts 

from aqueous to organic medla.5 Despite this interest, relatively few halogen substituted 

compounds of this type have been reported. This note describes the facile preparation of 

3',4*,5',6'-tetrafluorc derlvatlves of benzo-15-crown-5 and benzo-18-crown-6, and extrao- 

tion data obtained with them for the methylene chloride-water-metal plcrxte system.6 

Addition of sodium hydride (40 til), to a stirred solution of hexafluorcbenzene 

(20 mM) and tetraethylene glyool (20 &I) in 1,2-dlmethoxyethane at room temperature gave 

one maJor product, which was conveniently isolated by p.1.c. in 3% yield7 as an 011, and 

identified as 3',4',5',6*-tetrafluorobenzo-15-crown-5 (l), !Z+ 340.0910 (oalo. 340.0934); 

6, 3.66 (s, -CH,CH,O-), 3.84 (t, J 5Kz, ArOCH2CH20-), 4.24 (t, 5Hz, ArOCI-I,CIr,O-); 

6, 70.17, 70.61, 70.95, 74.51 (CH2) and 138.01, 138.26, 142.53 (Ar-C shoHnng C to F 

coupling); 6, 158.4 and 165.3 (AA'XX' pattern). A minor component forming w of the 

crude product was the dl-ether 5 . 

Similar reaction of hexafl<orobenzene with pentaethylene glycol gave, after purl- 

fication by p.l.c., 3',4',5',6'-tetrafluorobenzo-U-crown-6 (1) as an 011 In 49 yield, 

M+ 384.1226 (oalo. 384.1196); 5, 3.64, 3.68 (2xs, -OCH+CH20CH2CH20-), 3.84 (t, J 5Hz, 

ArOCH2CH,0-), 4.26 (t, J 5Hz, ArOz2C?120-); 6, 70.12, 70.66, 70.76, 74.36 (CH2) and 

&#H2CH20]~R (5)n=4,R=C6F5 

(6)%=3,R=~ 
205 

(4) 
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137.53, 137.70, 142.01 (Ar-C showing C to F counling); 6, 158.4 and 165.2 (42'YY' pattern). 

1lthou,-h 3',4',5',6'-tetr-fluorobenzo-6-crown-2 (5.6,7,8-tetmfluoro-2,3-dlhydro- 

1,4-bcnzodloxln) has Seen prepared', ?ttemoted form.ation of the tetmfluoro-derlvatlve of 

benzo-12-crown-4 from hcxafluorobenzene, triethylene ,clycol, and either sodium hydride or 

n-butyl lithium u-s unsuccessful; in the first case polymeric material, and in the 

second o-se the mono-ether $ ~8 the maln nroduct. 

Chloroform containin; either &or & dissolved potassium permangannte. Data for the 

extraction of alkali metal picrates from water into dlohloromethane eolutlons ofh, 2, 

benzo-15-oroun-5 (3) and dlbenzo-l8-crown-6 (i), are recorded in the Table. 

Table 7 Alkali Metal Picrate Extracted from Aqueous Solution into Dichloromethane 
Contunm~ 2 li~ncrocvcllc Polyether." 

Polyether 

2 3 2 1 

rc+ plcrnteb 4 11 45 78d 

Wa+ *Icrate' (1 2 26 7d 

a) Concentration of nolyethera7xlO -4 11. b) Orqlnnl aqueous solution 7.5~10'~ 11 in K+ 
picrrte, 0.1 17 in KOI!. c) Orielnwl a&eous oolutlon 8.1~10'5 M In Ka+ picrate,-0.1 M in 
U-OR. d) Reported7: I? picrate, 75y; Na+ picrate, 5:. 

The strength of complex formation is one factor governing this type of extraotion 

equilibrium, 9 the others being the magnitude of the partition coefficient of the poly- 

ether znd of the complexed salt between the aqueous and organic phases. The poor ex- 

tr-.ction properties of 1 and 2 compared to 3 and 4, respectively, most probably result 

from the strong inductive effects of the fluorine substltuents, which lower the basicity 

of the %romttic ether oxygen ntoms; the strength of alknll ion interactions with ethers 

is known to denend on the basiclty of ether oxygen. 
10 

The method of prepnrntion of 1 nnd$ suggested thzt the crude renctlon mixture 

might be I. convenient source of "naked fluoride", 
11 

but the mixture was unable to bring 

about the re?ltcement of chloride in 2,&dinitrochlorobenzene by fluoride, even when 

potnssium t_butoxlde was used In place of sodium hydride. 
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