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SHORT COMMUNICATION 

Studies in Fluorinated l,%Diketonea and related compounds 

part XI’. - synthetic and spectral Studies ot Fluorinated 1,3- 

Oiketonatoeuropium chelatec 

KRISHNA C. JOSHI, UIJAI N. PATHAK and (Miss) VINEETA GROVER 

Department of Chemistry, University OP R&j as than, 
Jaipur-302004 (India) 

The chemistry ’ OP the fluorinated metal 1,3-diketonates has 

aroused much recent interest in laser devices [I], as N.M.R. 

shiPt reagents [23 and in analytical chemistry [3]. The quaai- 

aromaticity 0P traneition metal 1,3-diketonates ie well 

established [4], but the quasiaromatic nature OP the chelate 

ring8 OP lanthanide 1,3_diketonates is yet to receive prn;er 

attention. In thie paper, we report the quasiaromatic character 

oP some lanthanide 1,3=diketonates to selective electrophilic 

SUbetitutiOn reactions. Like transition metal 1,3-diketonates, 

the lanthanide 1,3-diketonato system uas also Pound to behave 

like a sensitive heterocycle porseasing some aromatic ChSraCter. 

All the synthesiz;; compounds have been characteriaed by their 

i.r., 1 H n.m.r., F n.m.r. epeotral studieb&J 

The methine proton at the central carbon atom oP the 

chelate ring has been subjected to nitration, chlorination and 

brominaticn according to the scheme. 

substitution in the phenyl rings is unlikely because of 

ring deactivation Prom electron release reaonanoe ePPect8. 

prominent absorption bands in the i-r. spectra occur at 
1630-1550 and 1530-1500 cd’ and are attributed to the C-0 and 

C-C etretching modes. The disappearance oP the C-H in-plane 

bending vibretion band (Cram region 1225-1180 cm-‘) provide8 

etrong evidence for halogen entering et tha central carbon 

* PreSented at IXth International Symposium on Fluorine 

Chef&try, Avignon, France, 1979. 
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atom of the ligand. In the i.r. spectra of the nitrated 1,5- 

diketonates, three additional bands appear in the regions 

1575-1552, 1362-1348 and 825-800 cm-1 attributed to 

asymmetric and symmetric NO2 stretching modes and to C-N or 

N-O vibrational modes respectively. 

The dieappearance OP the methine resonance signal from 

the region 8 6.2 ppm in the ’ H n.m.r. spectra gives strong 

evidence for electrophilic substitution at the central carbon 

atom. 

In the “F n.m.r. spectra, characteristic signals are 

observed in the regions - 73.5 to-’ 88.5 (-CF2-CF 3, - 118.5 to -3 
-128.5 (-C12’cF3), - 128.5 to - 38.5 (-co.C12.cF2-) aromatic 

fluorine is observed at -108.5 to- 118.5. All values are relative 

to CFC13’ 

EXPERIMENTAL 

I*r. spectra were recorded using a perkin-Elmer 337 

spectrometer; 1H n*m*r* spectra by a Perkin Elmer modal ~5-12 

(60 IlHr) in CCC13 solution with TPl5 as an internal standard. 
19 

F n.m.r. (56.4 FiHr) spectra were recorded in CHC13 solution 

and date are expressed relative to cfc13. Melting points are 

uncorrected. 
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materials -- 

4-Fluorobenzene, 4-methoxy-3-Pluorobsnzene [!i 1, 4-Pluoro- 

acatophenone and 4-methoxy-3-Pluoroacetophenone [61 were 

prepared by literature methods. The general method of the 

preparation of fluorinated 1,3-diketones and the fluorinated 

tria 1,3-diketonatea have already been reported by us [7, 61. 

titration of auropium 1,3-diketonatea 

The nitration of europium 1,3-diketonates uas carried out 

by direct nitration OP europium 1,3-dikotonates under mildly 

acidic condi ti ens. A cooled solution OP europium 1,3-diket onate 

40.001 mole) in aC8tfC anhydride (5 ml) was added dropvise, with 

constant stirring, to ground copper nitrate trihydrata (0.003 

mole) in acetic anhydride (5 ml) and kept at 0 to -5’C for 5 to 

15 hr8. The reaction mixture was treated with ice-cold uater 

and sodium aC8tete (0.1 mole) uhen a finely divided greenish 

precipitate separated. 

The compounds uere crystallized Cram a suitable solvent 

and gave single spots on t.1.c. plates in various solvent systems. 

Halogenation of europium 1,3-diketonatea 

To a solution of europium 1,3-diketonate (0.001 mole) 

in methanol was added N-ohlorosuccinimide/N-bromosuccinimido 

(0.003 mole) and the solution rePluxed Por 4-7 hrs. The solvent 

ua8 removed and the solid collected on a suction filter and uaahed 

several tin88 uith 95% ethanol (15 ml) followed by sodium 

hydrogen sulphita solution (10 ml), aqueous sodium hydroxide 

solution (15 ml), and finally uith uater (40 ml). The chlorinated/ 

bromineted 8urOpium 1,3=diketonatr8 usre recrystallitsd Prom 

benrens-hexane and found homogeneous 88 judged by single spot8 on 

t.1.0. 

The nitro and halo derivatives of 1,3-diketonatsa are 

recorded in table - 1 along uith their analytical data. 

We ars thankPu1 to University of RajaSthSn, Jaipur, for 

the auard OP University Research Fsllouship to One Of US (v.g). 
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