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theirmer 1,3-diketonates and Spectral Studies _- 
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It is well recognised that fluorinated 1,3-diketones 

serve as versatile intermediates for the synthesis of a large 

number of heterocyclic compounds such as pyratoles [I], 

flavones [2], isoxazoles [3] and diazepines [4] in addition to 

forming metal 1,3_diketonates c5]. At present, fluorinated 1,3- 

diketones are indespensable reagents in synthetic organic/ 

analytical chemistry and have found novel analytical uses like 

analysing lunar samples [6], cobalt in vitamin El2 [7] and in 

detection of trace elements in blood, serum and other essential 

biological materials [S] . 

In this communication, the synthesis and characterization 

of six new polyfluorinated 1,3-diketones; R.CQ.Cii2.C0.Rt (where, 

R = polyfluoroaryl and R’ = perfluoroalkyl) and their copper 

chelates are reported. Spectral studies have clearly shown the 

existence of intramolecular hydrogen bonding [g, IO] (i.r. at 

3000-2500 wb cm -1). 0th er prominent absorption bands are at 

1620-1600 cm-l (C-y 0 stretching mode) and 1510-1500 cm” 

& _z C stretching mode). The absence of absorption bandsin the 

region 1750-1725 cm -1 excludes the possibility of the existence of 

1,3-diketones in a typical diketo form. A number yi strong 

absorption bands are observed between 1330-1000 cm which era due 

to C-F or CF3 stretching modes while CF3 deformation modes are 

observed at 900-700 cm -1 . The following changes were noticed after 

the formation of copper 1,3-diketonates. Firstly, the intramolecular 

a part IX. K.C. Joshi, V.N. pathak and V. Grover, J. Fluorine 

Chem., 13 (1979) 261. - 
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(O-H ---II absorption band disappeared from the region 3000-2500 cm"1 

sacondly the C-H stretching band of the chelated ring hydrogen 

shifted to higher frequencies, and finally perturbed double bond 

character was observed for the C_Z 0 group. 

In the lti n.m.r. spectra, of all compounds, a sharp 

signal is observed at S (6.2 - 6.8) ppm which is assigned to 

methine protons (=CJ-) present at the o( -position. The appearance 

of enolic O-H protons at very low applied fields indicates the 

presanca of intramolecular hydrogen oonding in these compounds[ll, 

12-J. The absence of methylane signals again disproves the 

existence of these compounds in the diketo form. Of the two 

0(-hydrogen atoms, one is always associated with an enolic 

hydroxyl group (-CH=C-) resulting in lOO$ enolization of the 

1,3-diketones. bH 

The '9 F n.m.r. spectra are recorded in table - 1. 

In the mass spactra, the molecular ion peaks were 

observed for all species except for 4,4,4-trifluoro-1(2,4,6- 

tri?luorophenyl)butane-1,3-dione. Some of the general 

characteristics observed during mass degradation are: (i) 

elimination of water; [ii) stepwise decomposition of perfluoro- 

alkyl groups; (iii) presance of Hr.CEO+ groups; (iv) 

characteristic fragmentation of fluoroalkyl groups; (v) 

elimination of aromatic fluorine in the form of neutral H-F; 

ahd (vi) rearrangement leading to formation of tropylium cations 

Experimental Section - 

1.r. spectra were recorded using a Perkin-Elmer-337 

spectrometer; 
1 
H n.m.r. spectra by a Perkin Elmer model 551-12 

(60 MHz) in ccl4 solution with TN5 as an internal standard. 
19 

F n.m.r, (56.4 MHz) spectra were recorded in Ccl4 solution and 

data are expressed relative to CFf.13. Melting/boiling points are 

uncorrected. 

Materials 

4-Fluorobenzene p3], 4-fluoroacetophenone[l4], ethyl 

trifluoroacetate fi51, and ethyl pentafluoropropionate [16] 

were prepared by literature methods. 
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Preparation of 3,4-difluoroacetophenone 

In a three necked flask (500 ml) fitted with a dropping 

funnel, mercury sealed stirrer and a reflux condenser, was taken 

a mixture of 1,2-difluorobenzene (25 g, 0.22 mole) and anhydrous 

aluminium chloride (61.2 g, 0.46 mole). Acetyl chloride (15.6 g, 

0.22 mole) was gradually added with stirring. The reaction 

mixture was refluxed for 10 hrs. The residue was decomposed 

with ice cold hydrochloric acid (150 ml) and extracted with 

ether (3 x 50 ml). The solvent was removed and 3,4-difluoro- 

acetophenone was dried over magnesium sulphate and distilled. 

B.P. 170' C, yield 20 g (80%). Found: F, 24.4$, Required: 24.4%. 

The ketone and 2,4_dinitrophenylhydraline were dissolved 

in ethanol and refluxed with a few drops of cone. hydrochloric 

acid. The precipitate was recrystallized from ethanol to give 

the corresponding 2,4-dinitrophenyl hydrazone. M.P. 136’ C. 

Elemental analysis: Found: C, 49.9; H, 3.0; F, 11 .3$,. 

Required: C, 50.0; H, 2.9; F, 11 .3$. 

_Preparat.ion of 2,4,6-trifluoroacetophenone 

2,4,6-Trifluoroacet ophenone was prepared in a similar 

manner. 6.P. 190°C, Yield (60$). Found: C, 55.2; H, 2.9; 

F, 32.8%; Required: C, 55.2; H, 2.9; F, 32.8%. 

Synthesis of polyfluorinated 1,3-diketones -- 

Polyfluorinated 1,3-diketones were prepared by reacting a 

polyfluoroacetophenone and a polyfluorinated ester p7]in the 

presence of sodamide. 

anthesis of 4,4,4-trifluoro-l-(2,3,4,5,6-pentafluorophenyl 

butane-1,3-dione 

previously reported by Chappelow and Engel 031 (U.S. pat 

3, 742, 062) without details of the synthetic procedure and 

physical data. This compound exists in lOO?L enolic form and 

shows =Cj at & 6.6 ppm and (-C=C-) at 6 13.0 ppm. 

bH 

Sodium hydride (1 g, 0.4 mole) was placed in a 100 ml 

three necked flask, fitted with a reflux condenser attached to 

a drying tube, a dropping funnel and a therrnometor. The flask 

was cooled in an ice bath and 20 ml of dimethyl sulfoxide was 
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added. The cooling bath was removed and the mixture was 

stirred with a magnetic stirrer for an hour. The tamperature 

was then lowered to 15'C and ethyl trifluoroacetate (2.S4 g, 

0.2 mole) was added at the same temperature. The temperature 

was then lowered to S°C and 2,3,4,5,6-pentafluoroacetophenone 

(2.1 g, 0.01 mole) was added very slouly during an hour. The 

temperature was then raised to 35'C and the mixture was stirred 

for 40 hrs. The dark reaction mixture was poured into crushed 

ice (50 g) containing 1 ml of 85% Phosphoric acid with stirring. 

The organic layer was extracted with ether (3 x 50 ml) and the 

ether layer was washed with bromine water to remove free sulphur 

and sulphur compounds, followed by several washings with water. 

The extract was filtered and the crude solid was crystallized 

from petroleum ether-benzene mixture. 

Analytical data of all polyfluorinated 1,3-diketones and 

their copper 1,3-diketonates are given in Table 2 and 3, 

respectively. 
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