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		Abstract

The	analysis	of	obtaining	methods	for	 low-fluorinated	derivatives	of	aromatic	row
including	 processes	 of	 transformation	 of	 polyfluoroaromatic	 compounds	 had	 been
carried	 out:	 using	 reducing	 hydrogenolysis	 of	 C-F,	 C-Cl	 bonds	 ,	 electrochemical
transformation	 and	 protodehalogenation	 by	 the	 influence	 of	 zinc,	 copper,	 nickel	 in
different	 media.	 Here	 the	 examples	 on	 using	 that	 processes	 with	 the	 yield	 of
significant	semi-products	and	materials	are	given.
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Reductive	hydrodechlorination	of	 chloroaromatic	 compounds	 is	 commonly	held	 in
proton	 solvents	 or	 in	 their	 mixtures	 with	 aprotonic	 solvents	 at	 medium
temperatures	 (25-100	 oC).	 The	 methods	 of	 conducting	 such	 reactions	 are
determined	 by	 both	 used	 transition	 metals	 or	 their	 compounds	 and	 methods
generating	 transition	 metals	 at	 low	 oxidation	 rates.	 At	 that	 we	 can	 notice	 the
connection	 between	 the	 process	 conducting	 conditions,	 their	 selectivity,	 yields	 of
end	 products	 and	 combination	 of	 some	 factors,	 among	which	 are	 the	 natures	 of
transition	 metal,	 reducing	 agent,	 solvent	 and	 additives	 of	 different	 salts.	 Due	 to
that,	while	considering	 the	 reagent	of	 reducing	system	 it	 is	necessary	 to	 take	 into
account	the	combination	of	factors,	but	not	only	the	solvent	itself.

3.1.	The	Effect	of	Copper	and	Its	Compounds



For	 the	 first	 time	the	reducing	process	has	been	carried	out	by	copper	 influence
on	chloropolyfluorobenzenes	over	water	in	autoclave	at	heating	up	to	300	oC	 [49].
Thus,	 pentafluorobenzene	was	 obtained	 out	 of	 pentachlorobenzene	with	 the	 yield
equal	to	87	%	[49].	The	method	was	also	spread	onto	dichlorotetrafluorobenzenes,
1,	3,	5-trichlorotrifluorobenzene	and	-	and	-chloroheptafluoronaphtalenes	[49].

The	method	is	universal	and	the	presence	of	electron-acceptor	groups	in	benzene
ring	does	not	hamper	the	process	of	hydrogenolysis	of	C-Cl	bond.	Thus,	2,6-dichloro-
3,5-difluoronitrobenzene	 selectively	 reduces	 over	 the	 benzoic	 acid	 forming	 3,5-
difluoronitrobenzene	[50].

The	reduction	of	brominepolyfluorobenzenes	goes	much	easier.	For	example,	the
reduction	 of	 bromopentafluorobenzene	 and	 1,4-dibromotetrafluorobenzene	 using
copper	 oxide	 (I)	 over	 acetic	 anhydride	 in	 dimethylformamide	 goes	 during	 boiling
forming	pentafluorobenzene	and	1,2,4,5-tetrafluorobenzene	with	 the	 yield	 of	 73%
and	 70%	 respectively	 [51].	 For	 reference	 the	 yield	 of	 pentafluorobenzene	 during
reduction	 of	 bromopentafluorobenzene	 in	 dimethoxyethane	 (85	 oC,	 24	 h)	 is	 only
20%	[52].	Hydrodebromination	of	polyfluorobenzenes	containing	the	bromine	atom
goes	 under	 the	 influence	 of	 copper	 oxide	 in	 dimethylformamide	 solutions,	 acetic
anhydride	or	in	water	[51].



Other	 copper	 compounds,	 for	example	copper	 chloride	 (CuCl),	 are	 less	effective
for	 that	 process,	 which	 can	 be	 seen	 by	 a	 low	 reduction	 products	 (4-15	 %).	 The
reduction	 of	 iodopentafluorobenzene	 in	 dimetoxyethane	 using	 copper	 goes	 very
quickly	forming	pentafluorobenzene	(yield	equals	98	%)	[53].

3.2.	The	Action	of	Zinc	in	Different	Media

Using	 of	 zinc	 in	 proton	 donor	 media	 is	 a	 convenient	 and	 simple	 way	 of
hydrodehalogenation	of	polyfluoroarenes,	which	goes	with	high	regioselectivity.	This
to	a	significant	extent	 is	 caused	by	 the	 fact,	 that	 zinc	has	a	 rather	high	 reductive
activity	and	reacts	quite	slowly	to	both	subalkali	and	subacid	media	[54].

3.2.1.	The	Action	of	Zinc	in	the	Medium	of	Acids	and	Bases

The	 boiling	 of	 pentafluorobrominebenzene	 together	 with	 zinc	 in	 acetic	 acid
produces	 pentafluorobenzene	with	 the	 yield	 equal	 to	 89%,	 while	 under	 the	 same
conditions	chloropentafluorobenzene	stays	the	same	[55].

In	case	of	hydrodebrominization	of	dibromotetrafluorobenzenes	using	zinc	in	acetic
acid	the	rate	of	reaction	depends	on	the	disposition	of	bromine	atoms	-	the	highest
rate	can	be	seen	for	para-dibromotetrafluorobenzene,	at	that	one	or	two	bonds	of
C-Br	are	involved	[55].

ortho	 -dibromotetrafluorobenzene,	 substitution	 of	 one	 Br	 atom	 86%,	 two	 Br
atoms	-14%
meta	-dibromotetrafluorobenzene,	substitution	of	one	Br	atom	47%,	two	Br	-53%
para-dibromotetrafluorobenzene,	substitution	of	one	Br	atom	10%,	two	Br	atoms	-
90%

The	 mixture	 of	 isomeric	 bromotetrafluorophenoles	 is	 reduced	 by	 zinc	 in
hydrochloric	acid	up	to	tetrafluorophenoles	[56].

The	derivatives	of	pentafluorobenzoic	acid	can	be	reduced	by	zinc	[57-66].	Thus,
hydrodefluorination	of	pentafluorobenzoic	acid	by	zinc	in	1	M	alkali	solution	(KOH	or
NaOH)	 at	 20-100	 oC	 leads	 to	 forming	 of	 2,3,5,6-tetrafluorobenzoic	 acid	 with	 the



yield	 of	 81.6%	 [57,67],	 and	 pentafluorobenzonitrile	 produces	 2,3,5,6-
tetrafluorobenzonitrile	 in	 water	 or	 aqueous	 acid	 with	 practically	 quantitive	 yield
[58,59].	The	influence	of	zinc	on	tetrafluoronitrile	in	diluted	sulphuric	acid	at	100	oC
[60],	 its	 influence	 on	 tetrafluorophtalic	 acid,	 its	 anhydride	 [61]	 or	 3,4,5,6-
tetrafluoro-N-methylphtalimide	 [62]	 in	 aqueous	 alkali	 at	 20-160	 oC	 with	 further
hydrolysis	in	cases	of	nitrile	and	imide	results	in	forming	of	3,4,6-trifluorophtalic	acid
with	the	yield	up	to	89%.

At	reduction	of	3,5-dichloro-2,4,6-trifluorobenzoic	acid	using	zinc	 in	aqueous	KOH
at	60	oC	during	52	hours	we	can	observe	the	forming	of	2,4,6-trifluorobenzoic	acid
(concentration	in	the	mixture	is	90.5%)	[66,68].	Thus	we	can	conduct	the	selective
substitution	only	of	chlorine	atoms	for	hydrocarbon	not	involving	the	fluorine	atoms
of	benzene	ring.

3.2.2.	The	Influence	of	Zinc	in	the	Medium	of	Aqueous	Ammonia

The	most	 simple	modification	 of	 reduction	 system	 is	 zinc	 in	 aqueous	 solution	 of
ammonia,	 which	 was	 used	 as	 a	 reagent	 for	 a	 wide	 range	 of	 polyfluorinated
derivatives	 of	 benzene	 [69],	 their	 functional	 derivatives	 [70],	 polyfluoronaphtalene
[69]	 and	 pentafluoropyridine	 [4,71].	 Such	 factors	 as	 ammonia	 concentration,	 the
presence	of	NH4Cl	 or	 organic	 solvent	 influence	 the	 rate	 of	 dehalogenation.	 At	 the
same	 time	 the	 process	 doesn't	 go	 always	 with	 stereoselectivety.	 Thus,
hexafluorobenzene	under	the	influence	of	zinc	in	aqueous	solution	of	ammonia	over
NH4Cl	 or	 tetrahydrofurane	 produces	 the	 mixture	 of	 partly	 fluorinated	 benzenes
[69].	 The	 situation	 like	 that	 can	 happen	 for	 octafluoronaphtalene	 and
decafluorodiphenyl.	 The	 reduction	 of	 octafluoronaphtalene	 using	 zinc	 in	 aqueous
solution	of	ammonia	mainly	produces	the	substitution	product	 for	hydrogen	of	 two
fluorine	atoms	out	of	two	rings	-	1,2,4,5,6,8-hexafluoronaphtalene.	The	presence	of
substituent	 different	 from	 fluorine	 in	 benzene	 ring	 doesn't	 hamper	 the
dehalogenation	 process.	 For	 example,	 octafluorotoluene	 produces	 the	 substitution
product	of	 fluorine	atom	with	high	yield,	which	 is	 in	para-position	 towards	 the	CF3
group,	for	hydrogen	atom	[69].



The	 authors	 [72]	 used	 zinc	 in	 20-30%	 aqueous	 solution	 for	 reductive
defluorinating	of	perfluorinated	carboxylic	acids.	It	was	stated,	that	the	process	was
passing	 regioselectively	 and	 pentafluorobenzoic	 acid	 transformed	 into	 2,3,5,6-
tetrafluorobenzoic	acid,	heptafluoro-2-naphtoic	acid	producing	3,4,5,7,8-hexafluoro-
2-naphtoic	 acid	 were	 introduced	 into	 it.	 Hydrodefluorination	 of	 2,3,4,5-
tetrafluorobenzoic	 acid	 using	 zinc	 in	 aqueous	 solution	 of	 ammonia	 (20-30%)	 at
room	 temperature	 results	 in	 forming	 of	 2,3,5-trifluorobenzoic	 acid	 [70],	 and
heptafluoro-2-naphtoic	acid	produces	1,3,4,5,7,8-hexafluoro-2-naphtoic	acid	 in	two
hours	time	under	these	conditions	[70].

In	case	of	hydrodefluorination	of	pentafluorobenzoic	acid	amide	using	zinc	in	20%
aqueous	ammonia	2,3,5,6-tetrafluorobenzoic	acid	amide	is	formed	with	the	yield	of
98%.	 During	 hydrodefluorination	 using	 zinc	 in	 aqueous	 ammonia	 of	 N-
acetylpentafluoroaniline	 the	 authors	 of	 work	 [73]	 have	 discovered	 selective
substitution	 for	 fluorine	 hydrogen	 in	 ortho-position.	 They	 have	 suggested	 the



following	scheme	of	transformations.

In	 the	work	 [74]	 it	 is	 stated,	 that	 the	additive	of	 copper	 salt	 increases	 the	 rate
and	depth	of	pentafluoroacetaniline	hydrodefluorination	by	zinc	in	aqueous	ammonia
producing	isomeric	trifluoroacetanilides.

Analogously	hydrodefluorination	of	perfluoro-4-acetamidediphenyl	is	carried	out.

On	 a	 common	 scale	 the	 additive	 of	 copper	 salt	 allows	 expanding	 of	 application
range	 of	 zinc-ammonia	 reducing	 system	 for	 the	 synthesis	 of	 hard-to-reach
fluorinated	arylamines.

Sodium	 in	 liquid	 ammonia	 can	 be	 used	 as	 reducing	 system	 [72].	 For	 example,
2,3,5,6-tetrafluorobenzoic	acid	is	formed	during	the	interaction	of	pentafluorbenzoic
acid	and	three	equivalents	of	active	zinc	in	liquid	ammonia	at	-50		-	45	oC	in	3.5	h,
which	justifies	the	preference	of	defluorination	out	of	para-position	compare	to	other



positions.	 However,	 as	 a	 rule	 under	 such	 circumstances	 the	 mixture	 of	 benzoic
acids	with	different	 fluorine	atoms	 is	 formed.	Solvated	electron	generated	by	alkali
metal	 in	 liquid	ammonia	may	be	suggested	responsible	 for	reducing.	Anion-radicals
of	 fluorocontaining	benzoic	 acids	were	 registered	by	EPR	 [75].	 It	 should	be	noted,
that	really	in	such	system	the	reduction	of	the	fluorine	containing	benzoic	acid	itself
doesn't	 take	 place,	 but	 the	 ammonium	 benzoate	 instead,	 which	 forms	 under	 the
ammonia	 influencing	 the	 acid.	 Due	 to	 that	 three	 equivalents	 of	 alkali	 metal	 are
required:	one	for	the	reaction	 involving	the	ammonia	 ion	and	two	for	the	reductive
decomposition	of	C-F	bond	with	further	forming	of	ion	fluoride	and	aryl	anion.

The	common	preference	of	C-F	bond	decomposition	in	ortho-	and	para-	 positions
towards	metha-position	regarding	COOH	group	is	observed	here	[72].

3.2.3.	Hydrogenolysis	of	C-F	Bond	on	Polyfluoroaromatic	Row	Under	the	Influence
of	Zinc-Copper	Pair	in	Aqueous	Dimethylformamide.

It	 has	been	proved,	 that	 in	 the	 row	of	 polyfluorochlorobenzenes	only	C-Cl	 bonds
undergo	hydrogenolysis	by	zinc-copper	pair,	while	the	C-F	bonds	are	not	involved	at
that	 [76-78].	 Chloropentafluorobenzene,	 bromopentafluorobenzene,	 isomeric
dichlorotetrafluorobenzenes	 and	 1,3,5-trichlorotrifluorobenzene	 at	 70	 oC	 easily
replace	 chlorine	 and	 bromine	 atoms	 under	 the	 influence	 of	 zinc-copper	 pair	 in
aqueous	dimethylformamide	[77].



In	case	of	3-chlorotetrafluoropyridine	 the	 influence	of	zinc-copper	pair	 in	aqueous
dimethylformamide	 results	 in	 forming	 of	 two	 reduction	 products	 -	 2,3,5,6-
tetrafluoropyridine	 and	 3-chlorine-2,5,6-trifluoropyridine	 [76,77].	 The	 rate	 of
products	depends	on	the	water	content	in	the	system.	Thus,	using	the	example	of
fluorochloropyridine	 we	 have	 demonstrated	 the	 opportunity	 of	 replacement	 of
chlorine	atom	for	hydrogen	 in	position	3	and	of	 fluorine	atom	 in	position	4	keeping
the	chlorine	atom	in	position	3.

%	of	aqua	(mol) 4-H 3-H

27

50

100
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44

67

81

56

33

The	authors	of	works	 [76-78]	have	demonstrated,	 that	 the	 reductive	system	of
zinc-copper	 pair	 in	 aqueous	 dimethylformamide	 is	 effective	 for	 implementing	 the
process	 of	 polyfluoroarenes'	 hydrofluorination.	 The	 role	 of	 water	 is	 both	 in	 the
accelerating	 of	 reductive	 process	 and	 in	 the	 influence	 of	 reaction	 direction.	 The
system	 is	 a	 rather	 high	 selective	 one	and	 it	 can	be	used	 for	 solving	 the	 synthetic
problems	 regarding	 hydrodefluorination	 and	 hydrodechklorination	 of
polyfluoroaromatic	 substrates.	 It	 is	 proved,	 that	 its	 effectiveness	 depends	 on	 the
structure	of	polyfluoroarene	being	used.	Thus,	the	reductive	influence	of	the	Zn(Cu)-
DMF-H2O	system	on	hexafluorobenzene	goes	very	slowly	(at	70	oC,	10	h	the	yield
of	pentafluorobenzene	 is	 1%	 [27])	 and	 slightly	 (up	 to	12	%)	will	 go	up,	 if	we	add
sodium	 chloride	 to	 the	 system.	 The	 effect	 of	 electrolytes	 allows	 involving	 a	 wider
range	of	polyfluoroaromatic	compounds	into	this	process.



However,	 only	 the	 application	 of	 fine-dispersed	 powders	 of	 zinc	 and	 copper
produces	a	good	yield	of	target	product,	which	has	been	demonstrated	at	a	number
of	 examples:	 pentafluoropyridine,	 decafluorodiphenyl,	 octafluoronaphtalene,
perfluoroindan	and	perfluorobenzocyclobutene	[76,	77].

Electron-p-type	 substituents	 in	 benzene	 ring	 fosters	 the	 process	 of
hydrofluorination	 [76,77,79-82].	 In	 all	 the	 cases	 the	 fluorine	 atom	 is	 involved,
located	 in	 para-position	 towards	 the	 substituent	 [82].	 At	 the	 same	 time	 the
introduction	of	electron-donor	substituents,	 for	example,	alkoxi-group	hampers	the
reductive	 process	 [10,11].	 In	 perfluor-4-tert-butylbenzene	 the	 fluorine	 atoms	 are
replaced	 in	positions	2	and	4,	the	rate	of	dimethylformamide	and	water	 influences
the	regioselectivity	of	the	process.

The	 presence	 of	 several	 electron-	 p-type	 substituents	 leads	 to	 selective
substitution	 of	 fluorine	 atom	 in	 para-position	 towards	 substituent	 as	 well.	 It	 has
been	 demonstrated	 using	 the	 example	 of	 hydrodefluorination	 of	 perfluoro-ortho-
xylene	and	perfluoro-metha-xylene	[77,78].	In	case	of	perfluoro-4-tert-butyltolyol	C-
F	 bond	 undergoes	 hydrodefluorination,	 which	 is	 situated	 in	 ortho-position	 towards
perfluoro-tert-butyl	group	[83].

These	 examples	 demonstrate	 high	 selectivity	 of	 hydrodefluorination	 in	 para-
position	of	benzene	ring,	and	in	case	of	the	presence	of	volume	perfluoroalkyl	group



the	substitution	for	hydrogen	of	ortho-located	.	The	pattern	of	hydrogenolysis	of	C-F
bonds	 in	polyfluorinated	benzene	 ring	may	 include	 the	electron's	 transfer	 from	 the
surface	of	zinc	towards	the	polyfluorarene	molecule,	which	 leads	to	the	forming	of
anion-radical.	The	further	decomposition	of	anion-radical	determines	the	direction	of
hydrodefluorination	reaction	[80,84,85].

3.2.4.	 Defluorination	 of	 Polyfluoroarenes	 Using	 Zinc	 Over	 The	 Nickel	 Salts	 And
Transition	Metals	Complexes

The	sharp	 increase	of	hydrodefluorinating	capacity	 is	observed	 for	 the	system	of
zinc-aqueous	 dimethylformamide	 in	 combination	 with	 nickel	 salts.	 The	 authors	 of
works	 [86-88]	 have	 proved,	 that	 hydrogenolysis	 of	 C-F	 aromatic	 bond	 in
polyfluoroaromatic	 compounds	 is	 activated	 by	 the	 NiCl2-2,2'-dipyridine	 and	 1,10-
phenantrolin-zinc	 system	 in	 the	 medium	 of	 dimethylformamide	 or
dimethylacetamide	 over	 the	 water	 or	 ammonium	 chloride.	 Along	 with	 that	 a
complicated	 mixture	 made	 of	 fluorobenzenes	 of	 different	 number	 and	 fluorine
atoms	position	forms	out	of	hexafluorobenzene.

The	presence	of	zinc	increases	the	conversion	of	hexafluorobenzene	up	to	100%
(in	 4	 hours),	 and	 the	 proportion	 of	 products	 amounts	 to:	 45,	 11,	 18	 and	 15%.
Adding	 of	 complexes	 of	 titan,	 zirconium	 and	 rhodium	 to	 that	 system	 results	 in
forming	 of	 only	 1,2,4,5-tetrafluorobenzene.	 Octafluoronaphtalene	 and
pentafluoropyridine	are	introduced	into	the	present	process	of	hydrodefluorination.



It	 has	 been	 found	 [86,88,89],	 that	 polyfluorochloroaromatic	 compounds	 are
transformed	 into	 corresponding	 polyfluoroarenes	 under	 the	 influence	 of	 reductive
system	generated	 from	 zinc	 and	 catalytic	 quantities	 of	 NiCl2	 and	 2,2'-dipyridyl	 (or
1,10-phenantroline)	in	aqueous	dimethylformamide.

The	 presence	 of	 protons	 source	 is	 necessary	 for	 suppressing	 the	 reaction	 of
reductive	combination	with	forming	of	symmetrical	diphenyls	(optimal	rate	of	DMF:
water	 is	4	 :	1,	 temperature	80	oC).	The	presence	of	complex	compound	of	nickel
and	2,2-bipyridyl	is	a	decisive	factor	which	determines	the	reaction	pattern.

At	 hydrodehalogenation	 of	 polyfluorochlorobenzoic	 acids	 using	 zinc	 over	 the
metals	complexes	a	selective	ortho-position	fluorine	atom	substitution	for	hydrogen
atom	takes	place,	which	 is	used	 to	obtain	2,3,45-tetrafluorobenzoic	acid.	Thus,	at
Zn	 influence	 on	 pentafluorobenzoic	 acid	 over	 the	 NiCl2	 (2,2'-dipyridine	 or	 1,10-
phenantrolin)	in	DMF-H2O	(or	NH4Cl)	2,3,4,5-tetrafluorobenzoic	acid	of	high	yield	 is
formed	 [90].	 The	 depth	 of	 transformation	 depends	 on	 the	 quantity	 of	 catalytic
system	used.



Regioselective	 defluorination	 of	 penatfluorbenzene	 has	 been	 conducted	 using
complex	 of	 YbCp2(dme)	 in	 tetrahydrofurane	 over	MgI2	 at	 room	 temperature,	 the
yield	of	2,3,4,5-	tetrafluorobenzoic	acid	amounted	to	91	%	[91,92].

It	 is	 supposed,	 that	 the	 process	 goes	 through	 intramolecular	 transfer	 of	 ortho-
located	fluorine	atom	into	coordination	sphere	of	rare	earth	element.

Richmond	and	his	 co-workers	 [93]	had	demonstrated	an	opportunity	of	 carrying
out	the	hydrogenolysis	of	aromatically	bound	C-F	bond	by	metallocenes	of	elements
of	 IVB	 group	 (Cp2ZrCl2)	 over	 mercuric	 hydrochloride	 and	 metallic	 magnesium	 at
room	 temperature	 Thus,	 they	 had	 obtained	 either	 mixture	 of	 products	 of
1,3,4,5,6,7,8-heptafluoronaphtalene	and	1,3,4,5,7,8-hexafluoronaphtalene	[93,94]
in	 two	 hours	 or	 only	 1,3,4,5,7,8-hexafluoronaphtalene	 [93],	 both	 products	 were
obtained	 out	 of	 octafluoronaphtalene	 and	 showed	 high	 yield.	 Thus,	 the	 reaction
period	is	a	decisive	factor	of	hydrogenolysis	of	a	number	of	C-F	bonds.



The	 same	 system	 was	 used	 for	 obtaining	 the	 pentafluorobenzene	 (yield	 was
93%)	 out	 of	 hexafluorobenzene	 [94].	 In	 case	 of	 using	 the	 zirconium	 hydride
(Cp2ZrH2)2	the	necessity	of	adding	of	mercuric	dichloride	and	magnesium	dichloride
secedes.	 For	 example	 the	 influence	 of	 this	 compound	 on	 hexafluorobenzene	 in
tetrahydrofurane	 results	 in	 forming	 of	 pentafluorobenzene	 [95,	 96].	 The	 authors
suppose,	 that	 the	 reaction	 goes	 with	 forming	 of	 the	 intermediate	 compound	 of
Cp2Zr(C6F5)F,	in	which	the	C-F	bond	is	activated.

In	 the	 work	 [97]	 we	 have	 demonstrated	 the	 opportunity	 of	 carrying	 out	 the
hydrodefluorination	 of	 fluorinated	 pyridines	 using	 the	 influence	 of	 Cp'2ZrF2	 and
diisobutylammoniumhydride	i-Bu2AlH.



The	 (MeC5H4)3U(But)	 complex	 was	 used	 as	 well	 for	 conducting
hexafluorobenzene	 hydrodefluorination.	 Thus,	 the	 carrying	 out	 the
hexafluorobenzene	 and	 (MeC5H4)3U(But)	 complex	 reaction	 in	 toluene	 at	 room
temperature	results	in	forming	of	pentafluorobenzene	as	a	main	product	along	with
C6F5But,	 iso-butane	 and	 isobutene	 [98,99].	 It	 is	 proved,	 that	 increasing	 of
pentafluorobenzene	yield	 in	regard	to	tert-butylpentafluorobenzene	can	be	reached
by	increasing	the	reaction	temperature.

Rhodium	complexes	of	[Rh(m-Cl)(COEt)2]2,	(Me3P)3RhC6F5	and	(Me3P)4RhH	over
silicon	 hydrides	 [Et3SiH,	 (EtO)3SiH]	 are	 able	 to	 transform	 hexafluorobenzene	 into
pentafluorobenzene	 [10].	 It	 should	 be	 noted,	 that	 in	 pentafluorobenzene	 the	 C-F
bond	 located	 at	 para-position	 of	 benzene	 ring	 is	 activated	 regioselectively,	 which
leads	to	forming	of	1,2,4,5,-tetrafluorobenzene.
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