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Abstract:	 In	 this	 study	 we	 describe	 the	 method	 of	 the	 fluoroalifatic	 sulfochloride	 derivatives
obtaining	 by	 a	 method	 of	 the	 photo-chemical	 sulfochlorination.	 Optimal	 conditions	 for	 synthesis
were	found	and	the	reaction	of	difluoromethane,	Cl2	and	SO2	was	studied.
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The	fluorinated	aliphatic	sulphoacids	and	their	derivatives	are	widely	used	in	the	synthesis	of
medicinal	substances,	pesticides,	as	acid	catalysts	of	various	organic	reactions,	as	biologically
active	substances	[1,2]	and,	also	 in	agriculture	[3].	However,	existing	now,	the	methods	of
synthesis	 of	 these	 compounds	 possess	 a	 number	 of	 essential	 lacks,	 such	 as,	 low	 yields,
synthesis	severe	conditions,	complexity	of	selection	that	causes	high	cost	of	the	products	in
the	world	market	 and	 considerably	 are	 limited	 by	 their	 production.	 For	 example,	 the	most
developed	method	of	obtaining	of	difluoromethanesulphoacids	is	sulphonation	of	Freon-22	by
sodium	 sulphite.	 Reaction	 is	 carried	 out	 in	 an	 autoclave	 within	 20h	 at	 temperatures	 120-
150°C	and	high	pressure	from	80	to	150	atm.,	provided	that	the	main	product	yields	 is	no
more	than	50	%	[2].

Therefore	 the	 research	 of	 essentially	 new	 synthesis	 route	 of	 the	 fluorinated	 aliphatic
sulphoacids	is	an	actual	scientific	and	technical	task.

We	were	first	carried	out	sulfochlorination	of	fluoroalifatic	hydrocarbons.

The	 purpose	 of	 this	work	 consisted	 in	 creation	 of	 a	 new	 synthesis	 route	 for	 fluoroalkane
sulphochlorides	obtaining	from	fluoroalkanes,	chlorine	and	sulfurous	anhydride.
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The	reaction	was	carried	out	 in	the	flowing	quartz	photochemical	reactor	equipped	with	a
jacket.	 The	 sulfochlorination	 reaction	 was	 carried	 out	 both	 in	 gas	 and	 liquid	 phase,	 carbon
tetrachloride	 used	 as	 a	 solvent.	 The	 temperature	 ranged	 from	 -20	 to	 +50°C.	 Under	 the
influence	of	UV	radiation,	the	radical	reaction	of	difluoromethane,	Cl2	and	SO2	take	place.	UV
lamps	(λ	=	254	nm,	λ	=	310	nm)	are	used	as	a	source	of	UV	radiation.

where	Rf	=	F,	CF3,	C2F5;	X	=	H,	F

The	experimental	results	of	obtaining	of	fluoroalkane	sulphochlorides	are	presented	in	Table
1.	

Table	1.	Conditions	and	yields	of	 the	 reaction	of	direct	photo-chemical	sulfochlorination	of
alifatic	hydrocarbons

#
Initial	fluoroalkane

The	 composition
of	 the	 reaction
mixture,	mole	to	1
mole	fluoroalkane T,	°C Yield,	%

Rf X Cl2 SO2

1 F F 0.5 1.5 25 46

2 F F 1 1.5 25 44

3 F F 1 2 25 40

4 F F 1 3 25 42

5 F F 1 1.5 0 36

6 F F 1 1.5 40 31

7 F H 1 1.5 25 60

8 CF3 F 1 1.5 25 43

9 CF3 H 1 1.5 25 51

10 CF3 H 0.75 2 25 55

11 CF3CF2 H 0.75 1.5 25 45



12 CF3CF2 H 1 1.5 25 43

13 CF3CF2CF2 H 1 1.5 25 30

14 CF3(CF2)6 H 1 1.5 25 24

As	 can	 be	 seen	 from	 the	 results	 shown	 in	 Table	 1	 the	 most	 effective	 carrying	 out	 the
reaction		is	at	room	temperature	and	the	ratio	of	reagents:	fluorohydrocarbons:	Cl2:	SO2	 =
1:1:1.5.

A	 new	 method	 of	 fluoroalkansulphochlorides	 synthesis	 is	 offered.	 The	 structures	 of	 all
obtained	 compounds	were	 proved	 by	 NMR	 spectroscopy	 1H	 and	 13C,	 IR	 spectroscopy	 and
mass	spectrometry.
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