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Classification: C 07 c. COMPLETE SPECIFICATION A New Halohydrocarbon and
Methods of Making the Same. We,  IMPERIAL  CHEMICAL  INDUSTRIES  or
supplemented by, for example, concurrent 45 LIMITED, Imperial Chemical
House, Millbank,  administration of barbiturates. London, S.W.1, a British
Company, do hereby    It has now been found that 1:1: 1-trifluoro- declare
the invention, for which we pray that  2-bromo-2-chloroethane is a
particularly useful 5 a patent may be granted to us, and the method
non-explosive inhalation anasthetic capable of by which it is to be
performed, to be particu-  producing full surgical anasthesia over pro- 50
larly described in and by the following state-  longed periods. ment: -
In an article in the Journal of Pharmacology This invention provides a new
halohydro-  and Experirrental Therapeutics, 1946, Vol. 86, 10   carbon,
useful as an inhalation anesthetic and  p.197, Robbins described an
investigation of methods of making the same. The compound  the anesthetic
activity of a group of fluorinated  55 in  question  is  1:1:1
-trifluoro-2-bromo-2-  hydrocarbons, including a number of fluoro-
chloroethane of the formula CF[err]-CHBrCl.  ethanes,  fluoropropanes  and
fluorobutanes It is a colourless liquid of b.p. 50.2[err]C. at  showing
some points of chemical relationship 15 760 mm. refractive index at
20[err]C. [err] =   with the compound the subject of the present 1.3700 and
density 1.86 g/ml at 22[err]C. It is  invention. He concluded that the
compounds 60 stable to light when stored in amber coloured  became more
potent and less likely to produce bottles and its mixtures with oxygen in
pro-  convulsions as the boiling point increased, that portions ranging
from  2 volumes to 200  further substitution  by chlorine  or, more 20
volumes of oxygen per volume of trifluoro-  markedly, by bromine
considerably increased bromochloroethane are non-inflammable when  their
potency, that the dibromo and dichloro  65 tested  under  conditions
similar to  those  substituted fluorohydrocarbons are more potent described
in Report R.I. 3648 published by the  than their monosubstituted homologues
and United States Bureau of Mines in June 1942  that only the
bromofluorohydrocarbons have 25 and entitled " Limits of Inflammability and
margins of safety greater than ether or chloro- Ignition Temperature of
Ethyl Mercaptan in  form. As a result of a more detailed study of 70 Air."
The compound is also stable in contact  eighteen selected compounds, he
concluded with soda-lime and so can be used in closed  that four, namely
[err], [err]- circuit or to-and-fro anasthetic apparatus.  [err], [err] and
[err] 30   No  satisfactory  inhalation  anasthetic  is  [err], were the
most promising and merited available that will give full surgical
anesthesia.  further investigation as potential inhalation. 75 Of those
currently in use chloroform is ob-  anesthetics. solescent because it can
give rise to permanent    Of these four compounds, the third and damage of
the liver and heart; ether divinyl  fourth are difficult to prepare on a
commercial 35 ether, ethylene and cyclopropane have the  scale, while
further investigation of the first serious defect of forming explosive
mixtures  and second shows, in our experience, that 80 with oxygen,
trichloroethylene is more pro-  neither is likely to be a successful
anesthetic perly regarded as an analgesic rather than an  because in tests
with rabbits [err] anesthetic; and nitrous oxide, which must be  produces
serious cardiac irregularities, while 40 administered in very high
concentration does  [err] produces an excessive fall in blood not give
sufficient depth of anaesthesia for most  pressure.
85 operations and consequently is seldom used for    On the other hand, in
preliminary studies operations lasting much longer than 1[err] minutes  in
rabbits, dogs and monkeys, we have found except in combination with, for
example, ether,  that  1:1: 1-trifluoro-2-bromo-2-chloroethane    2
767,779 gives an exceptionally smooth and rapid induc-  not, however,
predict that it would show the tion to full surgical anaesthesia which can
be  advantageous margin of safety, smooth and maintained by inhalation of a
relatively small  rapid induction, ease of control and freedom
concentration of vapour in air, for example,  from side reactions that our
preliminary studies 5 a concentration of 0.4 %-0.8% by volume,  have so far
revealed.                              70 the depth of anaesthesia being
readily con-    A  further feature of the invention is the trolled. The
concentrations of chloroform   preparation of the compound by either of two



(1.5% - 2%) and of ether (3%-3.5 %) needed   alternative methods now to be
described. for the maintenance of anaesthesia are con-    According to the
first method the compound siderably higher. Recovery from  anaesthesia  is
made by direct bromination  of 1:1: 1- 75 with our new compound is rapid
and smooth,  trifluoro-2-chloroethane.   This  latter  com- no undesirable
sequelee have been observed in,  pound can itself be made, as is already
known, for example, kidney and liver functions after  by the action of
hydrogen fluoride in the anaesthesia for as much as 5 hours, and there
presence of antimony pentachloride on asym- 15 is a total absence of
cardiac irregularities as  metrical tetrachloroethane, which in turn is 80
displayed by the electrocardiogram. Damage   conveniently made either by
the action of to kidney and liver is apparent after only 1-2   hydrogen
chloride on trichloroethylene or by hours inhalation of chloroform. After
inhala-  direct chlorination of asymmetrical dichloro- tion by rabbits of
the compound of our inven-  ethylene.  Another method of making the 20
tion during one hour in concentration above  intermediate  1: 1:
1-trifluoro-2-chloroethane  85 that necessary to induce anaesthesia in less
than  is to chlorinate  1: I : 1-trifluoroethane, itself 5 minutes. namelv
2.5%-3.5%, the blood   obtained by fluorination of 1: 1: 1-trichloro-
pressure fell to 50-70% of the normal value  ehane with hydrogen fluoride
in presence of but returned to its original value shortly after  antimony
pentachloride.  The bromination of 25  the vapour concentration was
decreased or its  1:1:1-trifluoro-2-chloroethane  is preferably  90
administration discontinued.  Very little de-  conducted in the gaseous
phase at elevated pression of the blood pressure was observed  temperature
and is conveniently carried out by during the inhalation of maintenance
concen-  passing  a mixture  of this compound  and trations of our new
compound. After inhala-  bromine through a silica tube at elevated tern- 30
tion for one hour of merely maintenance con-  perature.  Efficient
conversions  have  been  95 centrations  of the compound  [err]
attained at temperatures in the range of 425[err]- the blood pressure fell
to 50-70% of the  4750 C. with a molar ratio of the trifluoro- normal value
and with equiactive concentra-  chloroethane to bromine in the range of
1.5:1 tions of the compound [err] it fell to  to 2:1.  The reaction will
proceed at tem- 35  25-30% of the normal value.  Moreover,  peratures as
low as 350[err] C. but the degree of 100 with these compounds. as with
chloroform and   conversion is then iow, much of the trifluoro-
cyclopronane. cardiac irregularities are visibly  chloroethane remaining
unchanged.  Higher displayed on the electrocardiogram.
temperatures, e.g. of the order of 600[err] C. The margin of safety of 1:
1: i-trifluoro-2-  should be avoided as they lead to the formation 40
bromo-2-chloroethane measured in mice by the  of more highly brominated
compounds and 105 LC50/AC50 ratio (LC50 being the minimum   compounds in
which chlorine has been replaced concentration by volume, of vapour needed
to  by bromine. Increase of the ratio of trifluoro- kill 50% of test mice
in 30 minutes and AC50   chloroethane to bromine has an effect similar
being the minimum  concentration by volume   to that produced by lowering
the temperature; 45 needed to produce full anaesthesia in 50% of
diminishing the ratio, if carried too far, leads 110 the test mice in the
same time) is 3.5. Under  to overbromination and replacement of chlorine
the same conditions the LC50/AC50 ratio of  by bromine. ether is 1.77, that
of chloroform is 1.75, that    An  alternative  method  of making  the of
the compound CF CHBrCH[err] is 3.3 and   1:1:
1-trifluoro-2-bromo-2-chloroethane is to 50 that of the compound [err] is
2.5. The   chlorinate    1 :1: 1-trifluoro-2-bromo-ethane, 115 margin of
safety is also evident from estima-  which compound is itself conveniently
obtained tions of the concentration of the compound in  by the action of
hydrogen fluoride in the the blood of test animals. At light anaesthesia
presence of antimony pentachloride on 1: 1- the concentration is 5.0-7.0
mg. per cent; at  dichloro-1:2-dibromoethane, which in turn is 55 deep
surgical anaesthesia it is 18-25 mg. per  made by direct bromination of
asymmetrical 120 cent; at respiratory arrest it is as high as
dichloroethylene.  Alternatively the  1: 1: 1- 35-45 mg. per cent.
trifluoro-2-bromoethane  can  be  made  by From  a consideration of the
physical and   bromination  of 1:1: 1-trifluoroethane, itself chemical
properties of some already known   obtained, as indicated above, by
fluorination of 60 compounds  closely  chemically  related  to
1:1:1-trichloroethane.  The chlorination of 125 1: 1:
1-trifluoro-2-bromo-2-chloroethane,  the 1:1: 1-trifluoro-2-bromoethane is
prefer- coupled with the observations of Robbins, one  ably conducted in
the gaseous phase at elevated could perhaps predict that this latter
compound  temperature and is conveniently carried out by would function in
some degree as a non-   passing  a mixture of this compound  and 65
explosive inhalation anaesthetic.  One could  chlorine through a silica
rube heated to 3800 C. 130    767,779
3 Reactions carried out at higher temperatures  operated  so that hydrogen
bromide passed gave larger proportions of the dichloro corn-  away at the
head of the still, while unchanged pound and led to some replacement of
bromine  bromine, unchanged trifluoro-chloroethane and 



by chlorine. Lower temperatures gave lower  the organic reaction products
collected in the 5  yields and less complete conversion. The tem-  boiler
which was held at 22' C. The boiler  70 peratures should advisedly be in
the range  contents continuously overflowed and were led 300'-475' C.,
preferably 350-400[err] C. and  at the appropriate level into a second
continu- the molar ratio of trifluoro-bromoethane to  cus still operated so
that unchanged trifluoro- chlorine in the range of 5: 1 to 1: 1, preferably
chloroethane was stripped out.  The organic 10 in the range 3: 1 to 2: 1.
reaction  products  and  unchanged  bromine  75 The manufacture of the new
compound is  were then continuously withdrawn from  the illustrated by the
following Examples which,   second still boiler (held at 54[err]-55[err]
C.) and however, must not be regarded as in any way  passed to continuous
washing and separating limiting the invention.
devices where they were washed first with 15                 EXAMPLE I
aqueous 10% sodium  hydroxide solution and  80 The apparatus used consisted
of a 2" x 24"  then with water.  Finally the product was silica tube packed
with silica chips and enclosed   dried  and distilled, the fraction boiling
at in a vertical electric furnace. 1: 1: 1-trifluoro-  50.2' C. at 760 mm.
being collected. 2-chloroethane as vapour and bromine as liquid    During a
run of 17 hours 50 minutes 5560 20 were introduced into a narrow  tube
passing  g. of bromine and 8050 g. of trifluoro-chloro-  85 down the inside
of the reaction tube.  The  ethane were introduced into the system. 5250
mixed reactants then passed up through the  g. of crude
1:1:1-trifluoro-2-bromo-2-chloro- reaction tube which was maintained at a
tem-  ethane wcre obtained and 4670 g. of trifluoro- perature  of about
465[err]C.  The  reaction   chloroethane were recovered unchanged. Frac- 25
products were passed through a water-cooled  tionation of the crude product
gave 4120 g. of  90 condenser  which  condensed  out  most  of  pure
1:1:1-trifluoro-2-bromo-2-chloroethane, the desired 1: 1:
1-trifluoro-2-bromo-2-chloro-  which represents a yield of 73.2% based on
ethane along with any high boiling by-products  the trifluoro-chloroethane
consumed. and unchanged bromine. This condensate was
EXAMPLE III 30 washed with dilute caustic soda solution and
1:1:1-trifluoro-2-bromoethane  (3  molar 95 dried over calcium  chloride.
The exit gases  proportions) and chlorine (1 molar proportion) from this
condenser were scrubbed with water  were passed in the gasous state through
a silica and dilute caustic soda solution, dried and  tube heated to
380[err] C., the "contact time" passed to a condenser cooled with a mixture
(i.e. the ratio of the volume of the heated zone 35 of solid carbon dioxide
and trichloroerhylene  to the rate of flow of the gas mixture measured 100
which caused the unchanged 1: 1: 1 -trifluoro-2-  in volumes per second)
being IS seconds. The chloroethane to condense.  This second con-  reaction
products were condensed in a vessel densate was then combined with the
first and   cooled with a mixture of solid carbon dioxide the mixture was
fractionally distilled.         and trichloroethylene. The liquid was
washed 40    During a run of 2 hours 620 g. of 1:1:1-  first with aqueous
100% sodium  hydroxide 105 trifluoro-2-chloroethane and 630 g. of bromine
solution, then with water, dried and fraction- were fed to the reactor and
the product was  ated. 1 :1: 1-trifluoro-2-bromo-2-chloroethane worked up
as described above. On fractional  of b.p. 50-50.5[err] C. and refractive
index distillation there was obtained a first cut up to  [err]  1.3700 was
obtained in a yield corres- 45  50' C. consisting substantially of
unchanged   ponding to 54% of the trifluoro-bromoethane 110 1: 1:
1-trifluoro-2-chloroethane, then a middle  consumed. The proportion of this
latter com- cut between. 50[err] C. and 52[err] C. consisting of  pound
converted to the chloro derivative in a substantially pure 1: 1:
1-trifluoro-2-bromo-2-  single passage through the heating zone was
chloroethane and a higher boiling residue that  26%. 50  contained a
further quantity of the desired       Similar reactions carried out at
higher tem- 115. product together with some 1: 1: 1 -trifluoro-2:
peratures gave larger proportions of over- 2-dibromo-2-chloroethane.  On
re-distillation   chlorinated compounds and compounds where- of the middle
fraction pure 1 : 1: 1-trifluoro-2-  in the bromine was replaced by
chlorine. Lower bromo-2-chloroethane was obtained with b.p.  temperatures
gave lower yields and also lower 55  50[err]-50.5[err] C.
conversion rates.                              120 EXAMPLE II
Increase in the ratio of chlorine to the Bromine was vaporised and passed
upwards  organic starting material gave higher conver- at the rate of 311
g. per hour, together with  sion rates but lower yields owing to over- 1
:1: 1-trifluoro-chloroethane at the rate of 451   chlorination and some
replacement of bromine 60 g. per hour, through a furnace consisting of  by
chloride.                                     125 a silica rube 2" in
diameter and 6' long, 3' of    What we claim is:- which was packed with
silica chips and heated      1. The new  chemical compound  1:1:1- to 427
C. The mixed vapours from the head    trifluoro-2-bromo-2-chloroethane. of
the furnace were introduced at the appro-      2. Process for the
manufacture of the new 65 priate level in a continuous still designed and
compound1 :1 :1-trifiuoro-2-bromo-2-chloro- 130    



767.779                                            '3 Reactions carried out
at higher temperatures  operated so that hydrogen bromide passed gave
larger proportions of the dichloro com-  away at the head of the still,
while unchanged pound and led to some replacement of bromine  bromine,
unchanged trifluoro-chloroethane and by chlorine.  Lower temperatures gave
lower  the organic reaction products collected in the 5 yields and less
complete conversion. The tem-  boiler which was held at 22[err] C. The
boiler 70 peratures should advisedly be in the range  contents continuously
overflowed and were led 300[err]-475[err] C., preferably 350 -400 [err]C.
and  at the appropriate level into a second continu- the molar ratio of
trifluoro-bromoethane to  ous still operated so that unchanged trifluoro-
chlorine in the range of 5: 1 to 1: 1, preferably  chloroethane was
stripped out.  The organic 10 in the range 3: 1 to 2:1.
reaction  products  and  unchanged  bromine  75 The manufacture of the new
compound is  were then continuously withdrawn from  the illustrated by the
following Examples which   second still boiler (held at 54[err]-55[err]q
C.) and however, must not be regarded as in any way  passed to continuous
washing and separating limiting the invention.
devices where they were washed first with 15                 EXAMPLE I
aqueous 10% sodium  hydroxide solution and  80 The apparatus used consisted
of a 2"  24"  then with water.  Finally the product was silica tube packed
with silica chips and enclosed   dried  and distilled, the fraction boiling
at in a vertical electric furnace. 1: 1: 1-trifluoro-  50.2[err] C. at 760
mm. being collected. 2-chloroethane as vapour and bromine as liquid
During a run of 17 hours 50 minutes 5560 20  were introduced into a narrow
tube passing  g. of bromine and 8050 g. of trifluoro-chloro-  85 down the
inside of the reaction tube.  The    ethane were introduced into the
system. 5250 mixed reactants then passed up through the  g. of crude 1:1
1-trifluoro-2-bromo-2-chloro- reaction tube which was maintained at a tem-
change were obtained and 4670 g. of trifluoro- perature  of about 465[err]
C.  The  reaction   chloroethane were recovered unchanged. Frac- 25
products were passed through a water-cooled  tionation of the crude product
gave 4120 g. of 90 condenser  which  condensed  out most of  pure
1:1:1-trifluoro-2-bromo-2-chloroethane, the desired 1:1 :
1-trifluoro-2-bromo-2-chloro-  which represents a yield of 73.2% based on
ethane along with any high boiling by-products  the trifluoro-chloroethane
consumed. and uncharged bromine. This condensate was
EXAMPLE III 30 washed with dilute caustic soda solution and      1:1: 1
-trifluoro-2-bromoethane  (3  molar 95 dried over calcium  chloride.  The
exit gases  proportions) and chlorine (1 molar proportion) from this
condenser were scrubbed with water  were passed in the gasous state through
a silica and dilute caustic soda solution, dried and  tube heated to
380[err] C., the " contact time " passed to a condenser cooled with a
mixture  (i.e. the ratio of the volume of the heated zone 35 of solid
carbon dioxide and trichloroethylene  to the rate of flow of the gas
mixture measured 100 which caused the unchanged 1:1 :1 -trifluoro-2-  in
volumes per second) being 18 seconds. The chloroethane to condense.  This
second con-  reaction products were condensed in a vessel densate was then
combined with the first and  cooled with a mixture of solid carbon dioxide
the mixture was fractionally distilled.        and trichloroethylene. The
liquid was washed 40    During a run of 2 hours 620 g. of 1:1: 1-  first
with aqueous 10% sodium  hydroxide 105 trifluoro-2-chloroethane and 630 g.
of bromine  solution then with water, dried and fraction- were fed to the
reactor and the product was  ated. 1:1: 1-trifluoro-2-bromo-2-chloroethane
worked up as described above.  On fractional  of b.p. 50-50.5[err] C. and
refractive index distillation there was obtained a first cut up to   [err]
1.3700 was obtained in a yield corres- 45 50[err] C. consisting
substantially of unchanged   ponding to 54% of the trifluoro-bromoethane 1
1:1 : 1-trifuoro-2-chloroethane, then a middle  consumed. The proportion of
this latter com- cut between 50[err] C. and 52[err] C. consisting of  pound
converted to the chloro derivative in a substantially pure 1: 1:
1-trifluoro-2-bromo-2-  single passage through the heating zone was
chloroethane and a higher boiling residue that  26%. 50 contained a further
quantity of the desired       Similar reactions carried out at higher
tem-11 product together with some 1: 1: 1-trifluoro-2:   peratures gave
larger proportions of over- 2-dibromo-2-chloroethane.  On re-distillation
chlorinated compounds and compounds where- of the middle fraction pure 1:1:
1-trifluoro-2-  in the bromine was replaced by chlorine. Lower
bromo-2-chloroethane was obtained with b.p.  temperatures gave lower yields
and also lower 55  50[err]-50.5[err] C.
conversion rates. EXAMPLE II                        Increase in the ratio
of chlorine to the Bromine was vaporised and passed upwards  organic
starting material gave higher conver- at the rate of 311 g. per hour,
together with  sion rates but lower yields owing to over- 1:1:
1-trifluoro-chloroethane at the rate of 451   chlorination and some
replacement of bromine 60 g. per hour, through a furnace consisting of  by
chloride. a silica tube 2" in diameter and 6' long, 3' of    What we claim
is: - which was packed with silica chips and heated   1. The new  chemical
compound  1:1:1 - to 427[err] C. The mixed vapours from the head
trifluoro-2-bromo-2-chloroethane. of the furnace were introduced at the
appro-    2. Process for the manufacture of the new 



65 priate level in a continuous still designed and   compound
1:1:1-trifluoro-2-bromo-2-chloro-    4
767,779 ethane which comprises brominating 1:1:1-  the chlorination of
1:1:1-trifluoro-2-bromo-  15 trifluoro-2-chloroethane or chlorinating
1:1:1-  ethane is carried out in the gaseous phase at a
trifluoro-2-bromoethane.                      temperature in the range
300-475[err] C., pre- 3. Process as claimed in Claim 2 wherein  ferably
350[err]-400[err] C. and with a molar ratio 5 the bromination of 1: 1:
1-trifluoro-2-chloro-  of 1 :1: 1-trifluoro-2-bromoethane to chlorine
ethane is carried out in the gaseous phase at  in the range of 5: 1 to 1:1,
preferably in the 20 a temperature in the range 350[err]-600[err] C.,
range 3: 1 to 2: 1. preferably 425[err] -475[err] C.
6. Process for the manufacture of 1:1: 1- 4. Process as claimed in Claim  3
wherein  trifluoro-2-bromo-2-chloroethane  substantially 10 the temperature
is in the range 425[err] -475[err] C.  as described with reference to each
of the fore- and  the molar ratio of 1:1: 1-trifluoro-2-  going Examples.
25 chloroethane to bromine is in the range of 1.5:1 to 2:1.
ALFRED  O. BALL, 5. Process as claimed in Claim  2 wherein
Agent for the Applicants. PROVISIONAL SPECIFICATION A New Halohydrocarbon
and Methods of Making the Same. WE  IMPERIAL  CHEMICAL  INDUSTRIES  their
potency, that the dibromo and dichloro LIMITED OF Imperial Chmical House.
Mill-  substituted fluorhydrocarbons are more potent bank. London, S.W.1. a
British Company, do  than their monosubstituted homologues and hereby
declare this invention to be described  that only the
bromofluorohydrocarbons have  75 30 in the following statement:-
margins of safety greater than ether or chloro- This invention provides a
new halohydro-  form. As a result of a more detailed study of carbon,
useful as an inhalation anaesthetic and  eighteen selected compounds, he
concluded that methods of making the same. The compound  four, namely
[err], [err], in  question  is  1: 1: 1-trifluoro-2-bromo-2-  [err] and
[err]                 80 35 chloroethane of the formula [err]   were the
most promising and merited further It is a colourless liquid of b.p.
50-50.5 C.,  investigation as potential inhalation anaesthe- refractive
index at 20[err] C. 1.3691 and density  tics. at 22.5 C. 1.72.
Of these four compounds, the third and No  satisfactory  non-explosive
inhalation  fourth are difficult to prepare on a commercial 85 40
anaesthetic is available that will give full sur-  scale, while further
investigation of the first gical anaesthesia.  Of those currently in use,
and the second shows, in our experience, that chloroform  is obsolescent
because it can give  neither is likely to be a successful anaesthetic rise
to permanent damage of the liver and   because in tests with rabbits [err]
heart ether divinyl ether. ethylene and cyclo-  produces serious cardiac
irregularities, while    90 45 propane have the serious defect of forming
[err] produces an excessive fall in blood explosive  mixtures with  oxygen,
trichloro-  pressure. ethylene is more properly regarded  as an       On
the other hand, in preliminary studies analgesic rather than an anaeshetic
and nitrous  in rabbits, we have found that 1:1: 1-trifluoro- oxide which
must be administered in very high  2 -bromo-2-chloroethane gives an
exception- 95 50 concentration, cannot be used for operations  ally  smooth
and  rapid  induction  to  full lasting much longer than [err] minutes
unless  surgical anesthesia  which  can  be  main- supplemented by
concurrent administration of  tained  by inhalation  of a relatively small
barbiturates.                                 concentration of vapour in
air, for example, It has now been found that 1:1:1-trifluoro-  a
concentration of 0.3-0.5%. by volume, 100 55 2-bromo-2-chloroethane is a
particularly useful  the depth of anesthesia being readily con-
non-explosive inhalation anaesthetic capable of  trolled. Recovery is rapid
and smooth and producing full surgical anaesthesia over pro-  no
undesirable sequelae have been observed and longed periods.
there is a total absence of cardiac irregularities. In an article in the
Journal of Pharmacology  After inhalation by rabbits of the compound 105 60
and Experimental Therapeutics, 1946, Vol. 86.  of our invention during one
hour in concen- p.197, Robbins described an investigation of  tration above
that necessary to induce anaes- the anaesthetic activity of a group of
fluorin-  thesia in less than 5 minutes the blood pressure ated
hydrocarbons, including a number of  fell to 50-70%. of the normal value
but fluoroethanes, fluoropropanes and fluorobutanes  returned to its
original value shortly after the 110 65 showing some points of chemical
relationship  vapour concentration was decreased or its with the compound
the subject of the present  administration discontinued. Very little
depres- invention. He concluded that the compounds  sion of the blood
pressure was observed during became more potent and less likely to produce
the inhalation of maintenance concentrations convulsions as the boiling
point increased, that  of this compound.  After inhalation for one 115 



70 further substitution  by  chlorine  or, more  hour of maintenance
concentrations of the com- markedly, by bromine considerably increased
pound [err], the blood pressure fell    767,779
5 to 50-70%   of the normal value and with  tained by the action of
hydrogen fluoride in equiactive concentrations of the compound  the
presence of antimony pentachloride on [err] it fell to 25-30% of the normal
1:1-dichloro-1 :2-dibromoethane,  which  in value.
turn is made by direct bromination of asym- 55 5   The margin of safety of
1:1: 1-trifluoro-2-  metrical dichloroethylene. bromo-2-chloroethane
measured in mice by the   The following Example illustrates a con-
LC50/AC50 ratio (LC50 being the minimum   venient way of carrying out the
preparation concentration, by volume, of vapour needed  according to the
first method. to kill 50% of test mice in 30 minutes and
EXAMPLE                      60 10 AC50 being the minimum  concentration by
The apparatus used consisted of a 2" x 24" volume needed to produce full
anaesthesia in  silica tube packed with silica chips and enclosed 50% of
the test mice in the same time) is 3.5.  in a vertical electric furnace.
1:1: 1-trifluoro- Under the same conditions the LC50/AC50  2-chloroethane
as vapour and bromine as liquid ratio of ether is 1.77, that of chloroform
is  were introduced into a narrow tube passing 65 15 1.75, that of the
compound [err], is  down the inside of the reaction tube.  The .3.3 and
that of the compound [err] is  mixed reactants then passed up through the
2.5.                                         reaction tube which was
maintained at a tem- From  a consideration of the physical and  perature of
about 465[err] C.  The reaction chemical properties of some already known
products were passed through a water-cooled  70 20 compounds  closely
chemically  related  to  condenser which  condensed  out most of 1: 1
1-trifluoro - 2 - bromo - 2 - chloroethane,  the desired 1: 1:
1-trifluoro-2-bromo-2-chloro- coupled with the observations of Robbins, one
ethane along with any high boiling by-products could perhaps predict that
this latter compound  and unchanged bromine. This condensate was would
function in some degree as a non-  washed with dilute caustic soda solution
and  75 25 explosive inhalation anaesthetic.  One could  dried over calcium
chloride.  The exit gases not, however, predict that it would show the
from this condenser were scrubbed with water advantageous margin of safety,
smooth and  and dilute caustic soda solution, dried and rapid induction,
ease of control and freedom   passed to a condenser cooled with a mixture
from side reactions that our preliminary studies  of solid carbon dioxide
and trichloroethylene 80 30 have so far revealed.
which caused the unchanged 1:1 1-trifluoro- A further feature of the
invention is the  2-chloroethane to condense. This second con- preparation
of the compound by either of two  densate was then combined with the first
and alternative methods now to be described.     the mixture was
fractionally distilled. According to the first method the compound   During
a run of 2 hours 620 g. of 1: 1: 1- 85 35 is made by direct brominatior. at
elevated tem-  trifluoro-2-chloroethane and 630 g. of bromine perature  of
1:1 : 1-trifluoro-2-chloroethane   were fed to the reactor and the product
was which can itself be made, as is already known.  worked up as described
above. On fractional by the action of hydrogen fluoride in the
distillation there was obtained a first cut up presence of antimony
pentachloride on asym-  to 50[err] C. consisting substantially of unchanged
90 40 metrical tetrachloroethane, which in turn is  1:1 :1
-trifluoro-2-chloroethane, then a middle conveniently made either by the
action of  cut between 50[err]C. and 52[err]C. consisting of hydrogen
chloride on trichloroethylene or by  substantially pure 1:1:1
-trifluoro-2-bromo-2- direct chlorination of asymmetrical dichloro-
chloroethane and a higher boiling residue that ethylene. The bromination of
1: 1: 1-trifluoro-  contained a further quantity of the desired  95 45
2-chloroethane is conveniently carried out by  product together with some
1: 1: 1-trifluoro-2: passing a mixture of this compound and
2-dibromo-2-chloroethane.  On re-distillation bromine through a silica tube
at 460[err] C.-  of the middle fraction pure 1: 1: 1-trifluoro-2- 470[err]
C.                                      bromo-2-chloroethane was obtained
with b.p. An alternative method of making the 1:1: 1-  50[err]-50.5[err]C.
100 50 trifluoro-2-bromo-2-chloroethane is to chlorin-          ALFRED O.
BALL, ate 1: 1: 1-trifluoro-2-bromoethane, itself ob-       Agent for the
Applicants. Hastings: Printed for Her Majesty's Stationery Office, by F. J.
Parsons, Ltd., 1957. Published at The Patent Office, 25, Southampton
Buildings, London, W.C.2. from which copies may be obtained    


