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Recently the introduction of difluoromethylene function- It is also noteworthy that the reaction showed the highest
ality into organic compounds has attracted much attentioryield when the functional R was n-butyl as shown in Table 1.
because compounds containing difluoromethylene-unit such We have used either absolute ethanol or dry THF as the
asa,a-difluoroketones and,a-difluorinated alcohols could reaction solvent, In case of THF, yield was increased by 5-
be the inhibitors of various enzymatic reactions and als®%. In fact, the produc®were unexpected derivatives and
metabolized into more active substantésias been argued it is interesting thaty-iodide or y-bromide of originally
that the difluoromethylene group could be regarded as aaxpected condensation products (not depicted) was reduced
isopolar-isosteric replacement for oxygeBspeciallya,a- into hydrogen atom under the reaction condition. But trace
difluoro-B-hydroxy carbonyl compounds are gaining amount of non-reduced condensation products was detected
increased interest, because they are successfully applied @ GC-Mass of crude products. The proddcteere identi-
the synthesis of fluorine-containing analogues of the biologfied by 1H NMR, 13C NMR, 1°F NMR, and Mass Spectra.
ically important compounds such as sugars, amino acidgwo groups of chemical shifts and coupling patterns of fluo-
fatty acid, and nucleosidéddowever there are few reports rine atoms were it’F NMR spectra. One is far-fluorines
toward the synthesis afi,a-difluoro-B-hydroxy carbonyl and other fory-fluorine. Two fluorines ofy-carbon were
compounds, because only limited methods have been avaieminally coupled to ABq type each other at -54 ppm,
able for the synthesis of,a-difluorocarbonyl compounds.  showing coupling constant 6f.rgem>280 Hz and each peak
Reformatsky reaction have been used to preparadiflu- was splitted to doubletIfger=54 Hz) by coupling with
orof-hydroxy carbonyl compounds from the reaction of hydrogen of 6.39 ppm. Also two fluorinesafcarbon were
aldehydedes witlm-chloro-a,a-difluoromethylketon€sand  coupled to ABqQ type, representing coupling constant of
a-bromo#a,a-difluoroacetate8.Recently Huet al. reported  Je.rger™280 Hz at -40 ppm.

a synthetic method of introducing &B¥, into a,3-unsatur- In summary, thea,a,yy-tetrafluorof-hydroxyketones
ated ester such ethyl acrylate using bimetal redox systemwere efficiently obtained frora-iodo- ora-bromoe,a-dif-
such as the catalytic systems composed of catalytic amouniisoromethyl ketones with the bimetal redox system com-
of chromium(lll)chloride hexahydrate and iron powder, or posed of catalytic amounts of chromium(lll)chloride hexa-
Co(lll) and Zn powdef. Herein, we wish to report that hydrate and iron powdeta aldol-type self condensatiéf.
a,a,y,y-tetrafluorof-hydroxy ketones can be efficiently

synthesized from the aldol type self-condensaticm-bélo- Experimental Section
a,a-difluoromethylketonesvia the above Hu groups redox
system, which is shown below (Scheme 1). IH NMR, 13C NMR and®*F NMR were recorded by a

As starting materialgy-bromo ora-iodo-0,a-difluorome-  Varian unity plus 300 (300 MHz) spectrometer. All samples
thyl ketones %) were prepared frora-chloro-a,a-difluoro- were taken in CDGlsolvent and all chemical shifts were
acetic acid 1) according to the known methotlsThe  recorded in parts per million downfield (positive) from the
reactiof of ketone 2) with 2.0 equiv. of iron powder and standard!®F NMR spectra are referenced against internal
0.15 equiv of chromium(lll) chloride hexahydrate in THF CFCk. All the mass spectra analyses were performed at 70
afforded desired,a,y,y-tetrafluorof-hydroxy ketoneg) in eV in the electron impact mode. The IR spectra were
moderate yields as shown in Scheme 1. These results are
summarized in Table 1.

o-lodo-a,a-difluoromethyl ketones such &ac 2adand  Table 1 Synthesis ofr,a,y,y-tetrafluorof-hydroxy-ketones
2ae gave slightly higher yields than the corresponding entry Substrate X R Product  Yield (%)
bromo+«,a-difluoromethyl ketones. No condensation prod-

. . 1 2ac | Phenyl 3c 65

uct was observed with-chloro-a,a-difluoromethyl ketone. y
2 2bc Br Phenyl 3c 58
o o 0 oH 3 2ad | n-Hexyl 3d 70
CICF,COH ——» XCFZg—R % R*C‘CFz‘*(‘?*CFzH 4 2bc Br n-Hexyl 3d 63
) (2) 3R 5 2ae I n-Butyl 3e 77

X :a=l,b=Br

R :c =Phenyl, d = n-hexl ,e = n-buthyl 6 2be Br n-Buytl 3e 67

Scheme 1 3 solated yield.
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obtained by a Perkin EImé#-PC spectrometer with CClI
solutions.

General synthesis ofa,a,y,y-tetrafluoro- B-hydroxyke-
tones.A heterogeneous solution efiodo ora-bromo«,a-
difluoromethyl ketone derivative2 (3.0 mmol), chro-

mium(lll) chloride hexahydrate (0.45 mmol), iron powder

Notes

29.8(s), 29.7 (s), 28.4 (s), 23.0 (), 22.5 (s), 22.4 (8), 22.3 (S),
21.0 (s), 16.0 (s), 13.9 (s); MS m/z (relative intensity) 328
(M+, 0.01), 277 (0.3), 131 (0.7), 113 (100), 95 (3), 55 (10);
IR 3484 (m, -OH), 2930 (m), 1742 (s, C=0), 1464 (m), 1080
(s).
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8,8-Difluoro-9-difluoromethyl-9-hydroxy-7-pentade-
canone (3e).1% NMR (300 MHz, CDQ): 5 -38.9 (d,
Jrrgenm282.3 Hz, 1F), -41.1 (dFFgenrm282.3 Hz, 1F), -53.0
(dd, Jergenrm289.9 Hz, Jurgenr=54.9 Hz, 1F), -54.8 (dd,
Jrrgenr=289.9 Hz Jn rgen=54.9 Hz, 1F)IH NMR (CDCL):
5.9 (t, Jurgen=54.7 Hz, 1H), 3.6 (s, -OH), 2.7 (7.0 Hz
2H), 1.8 (t,J=8.1 Hz 2H), 1.6-1.1 (m, 22H)C NMR (300
MHz, CDCk): 6 188.6 (t,Jc=24.2 Hz), 114.8 (t)c =248.6

Hz), 113.5 (t.Jo=262.3 Hz), 45.9 (m), 38.0 (s), 31.5 (s),

the yield was not affected by increased amount of chro-
mium chloride or iron powder.

10. The reaction mechanism of these aldol-type self conden-
sation using Cr(lll)/Fe bimetal system was not clarified in
this study. But it is expected that the rxn presumably
involves the formation of radical species froiodo or
a-bromo4a,a-difluoromethyl ketone2 by Cr(lll)/Fe and
the radicals attack another ketone to give an addition prod-
uct which is followed byin situ dehalogenation of the
addition product.




