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- USSR TRENDS IN WORK ON ORGANIC FLUORINE COMPOUNDS
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Fecent USSR publications indicate that there is a considerable interest
in that country in the technical application of fluoroearbons as heat-resist- !
ant and fire-resistant lubricants and as chemically inert plasties.(1) The

advisability of expanding research that will lead to the production of fivoro-

9rranic plasties has been mentioned in an address dealing with Ukrainian

chemical developments and given at the 3d Ukrainian SSR Conference on Organic
Chemistry.(2)

The most prominent USSR worker in the field of fluorocorganic compounds is !
I.L. Knunyants, who in cooperation with members of his group has worked on :
the polymerization of fluoroolefins.(3) Furthermore, Knunyarnts hLas carried out

extensive investigations on the interactions of aliphatic oxides with hydrogen N
fluoride.(4) 1In the course of this work he developed a method for the synthesis :

of ethylene fluorohydrin by reacting ethylene oxide with hydrogen fluoride in
ether containing 1.5-2% of water. The availability of ethylene fluorochydrin
and of its analogs prepared in the same manrer mage Possible the synthesis nf
rany other fluorcorganic compounds (3, 1, 5,) In the introduetion to an ~rticle
reviewing USSR and foreign work on the addition of hydrogen sulfide and
mercaptans to olefins, Knunyants indicates his Tange of interest in work of
this type and the standpoint from which the available information on the sub-
Ject has been Systematized by saying that research in this field leads to
physiologically active compounds (e.g., mercaptoamino acids, vitamins, and
antibiotics) and that it furthermore is of importance in connection with the
study of rubber vulcanization and the synthesis of technically valuable
elastomers.(6) One may conclude on the basis of this Statement that one of

the aims of an extensive series of investigations launched by Knunyants which

deal with the addition of alcchols and mercaptans to fluorcolefins (7, 8) is

Presumably the synthesis of technically useful macromolecular compounds
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containing fluoripe and sulfur, and

attention to
in the course of thisg work.

toxic properties on the basis
connection with his
with hydrogen
scme of them organophosphorus

irritant properties of the

the rhysiological activity of
Some of these '

of the constitution given by Knunyants. 1p lﬁ’
prior investigations on the interacticn of alkylene oxides
fluoride, Knunyants has synthesized toxic and irritant compounds ,
compounds containing fluorine.(S) In the pub- '
lished acecount of this work, Knunyants explicitly refers to the toxic angd
compounds in question.
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thet Knunyants furthermore must pay close Pl ]
the compounds Synthesized by him ! -

compounds may be assumed to have m

The assumption that Knunyants must be interested in Polymerizanle oleflins

that contain flueripe and sulfur and that
for the production of technically useful
by his experiments on the dehydrofluorination of corresponding saturated

compounds . (7)

Althoush Knunyants has investigateg the addition of
perfluorochlorovinyl (7), hiz wark hithertc has been mainly on aliphatic
L. M. Yagupol.t

Academy of Sciences Ukrainian SSR, have published a raper
that deseribes & nev method of synthesizing

fluorocompcunds.
Organis Chemistry,

benzene by introducing

Zroup, and then transforming the letter into a carboxyl group or

group.(9) A. 1. Titov
rarafluoroaniline by

fluoric acid.{10) Titov polnts out that prior to that the only known method

of introducing a fluorine atom

skiy and N.

may form a suitable slarting material ) a
macromolecular compounds is born out CX E ot

thiorhenol to

I. Man'ko of the Institute of

an amino

has been diazotization

of an aromatic amine foilowed vy decomposition of the diazemum fluoride or

diazonium borofluoride.

1t is known on the basis of work done in Germany that introductzon of a
nitro group into an aromatic compound
fiuorine atom makes the fluorine atom

Group in
of & mitro sroup,
the para position

in the ortho or rara positicon to g
rore mobile.(11) The affeet of the amino !

the compound synthesized by Titor will bretumably be opposite to that :
i.e., the mobility
Will be reduced.

by Titov's method will be s usefyl intemediate for

and reactivity of the

fluerine atom in !
In other words, ;

parafluorocaniline synthesized
the synthesis af compounds

containing parafluorophenyl Zroups .

On the
introduction

at least as far as aliphatic
is irradiated with ultraviolet

chloroformiate has been convert
into methyl Pluoroacetate, ethy.

2-dichloroethane inte 1-fluoro-
2-bromnethune, and dilsopropyl
(17, 23)
2-f1uorvethanel from ethylene o
et hanal by the reduction of me
(15, 13) Ina subsequent stage

hydride .(1k . 13)

basis of data publiched by a
of [luorine atcoms into organic compounds by the exchange reaction
of chloro derivatives ang bromo derivatives with
compounds are concerred, when the reaction mixtura
light.
ed into ethyl Tluoroformiate,
1 chloroacetate into ethyl fluoroacetate, 1,
2-chloroethane, 1, &dibromoethane into 1-fluoro-
chlorophosghate Luto
Furthermore, the Hungarian investigators
hlorohydrin.(15, 13) They also
thyl fluorcacetate vith lithium aiuminug hydride.
of the investigation, they prepared fluoromethanol
by 1educing ethyl Tluoroformiate

group of Hungarianp lnveﬁtlgatcrs,

potassium fluoride is effective,

With the use of this method, ethyl

methyl bromoscetate

diisopropyl Tluorophosphate.
brepared by this method

Except for the use of ultraviolet lipht, the preparation of 2-fluorcethanol

Trom

|

ethylene chlorohydrin is very similar to a procedure used earlier by
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Knunyants, who reacted ethylene chlorohydrin with anhydrous potassium fluoride !: ‘.-ll
under pressure and used the ethylepe fluorohydrin obtained in this manner to " : —
synthesize a great numher of other compounds, including the tris-(2-fluoroethyl) ’ o
ester of phospherous acid, the mono-(2—fluoroethyl) ester of dichlorophosphoric Iﬁ;
acld, and the tris-(2-fluorcethyl) ester of phosphoric acid.(5) Some of the g
other syntheses involving Teplacement of chlorine or broming with fluorine haaq ‘4 .
also been carried cut before with the use of pressure and ip some instences B
applied Industrially. Nevertheless, the new method of carrying out the re- R
ectiong at atmospherie bressure and at relativeiy low temperatures represents t ke
on improvement ., . :

Similarly to Knunyents and his collaborators, the Rungariens have synthesized |
compounds which are toxie o can be used as intermediates in the synihesis or [
toxic compounds. Their research on 1-fluoro-2-chloroethane and 1-fluero-2-vromo- i
ethan= 13 preliminary work leading to an investigation of the Poseilbilities of
producing freons with the use of the method proposed by them. They intend to
( continue prior work dealing with the addition of acig flusrides to carbonyl
&roups. The synthesis of fluoromethano: was carried cut by them Wwith the pur-
pose of developing a simple method for its preparation, o that it wiil be
rossible to use this compound in industrial fluoromethylations.(l3) The
Hungarian investigators have actually prepared benzyl fluoride by reacting i
benzene with Tluoromethanol . (1k) They furthermore Tluorcmethylated benzene |
with paraformaldchyds and hydrogen fluoride, but were urable to isolate benzyl !
fiuoride under the experimental conditions used, because cnly diphenyimethane
derivatives and Tesinous polymerization products had formed By condensing
monofluorobenzene with fﬂuoromethanol, they prepared p~flucrchenzyliflyoride,
) (16) On the besis of this deseription of the experimental work, one may assume
that the greats reactivity of the fluoromethyl 8YOup can possibly be ysed to
edvantege in preparing high polymers containing fluorinated aromitic nuclej.

While the research done by the Hungarisn Group, just as the work of
Knunyants which it parallels in meny respects, leads to both taxic and nontoxic
substances, a German investigation on trifluoromethyl arsinrs {17} denls with ¢
class of substances which are strictly toxic
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