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Preparation of Bronofl uoronethane This.invention relates totéiﬁ%édkﬁéﬁilii- i

process and nore particularly to a nmethod for the preparation 5 of

~ bronof | uor onet hane. Bronofl uoronmethane is an inportant reagent in the ..
manuf acture of internedi ates; " pharnmaceuticals and other chenmicals. This
conpound has hitherto been prepared 10 by,three basic nethods. In one

nmet hod, bronofl uoronethane is prepared fromsalts of fluoroacetic acid
usi ng a Hunsdi ecker type of reaction as described by Haszeldine in qt

Chem Soc., 1952, 4259-4268 and USP 2716668. In anot her nethod, .

br onof | uor onet hane 15 i s pPegpardtiponcdi Bromoflugranatiane by reducti ve
debrom nation with a Swarts reagent as described in the early literature by
Swarts et al., Bull.,Acad. Rovy..Belg.,1910, 113, 23. .Qher ods prepare
br onof | uor onet hane f a‘%ﬁ?%%t%ﬁ%@?eio“f 8 C&Mag r?é‘{sﬁ‘%/ esge brom de,
by an hal ogen ast momge paxdri¢wlanly f tonaameshodeificandhef @r epanat ion

br ononet hage Q&1355H6¥336F§¥§t$yh9r0n1nation or fluorination over a
catal yst slUch as alum na. These earlier nethods have generally resulted 25

in poor yields or iRzmeilueronekhane ifganodapestantaweaggiierth et al

in Journal of i@ gHE GrdA\eFd &t ive 18631 n¥03méad atals,h PrETr My cRtiddls No
supporting data,,describe the incidental preparation of brono- 30
fIuoronethaneqﬂfzféh?ﬁyéh%&??% ttion of tribromo- fluoronethane using
tri-n-butyltin hydriThls Hompeundthasr batheortoc dedint ipprepagesdri bed in this

paper arejguch, hal, & tﬁ%@%@%ﬁ&ﬁ%gﬁg?ﬁm&h@a%ﬁ;‘ﬂéd, Wéfﬂoié}ﬁeﬂ%“ |

wi |l contain m'xtures o uor onet hane “and ] ;
di br onof | uor orkt IRARParRg ffrem 2alhs of| §dvgseasatd ARIbMSIng still ati ol

~ a Hunsdiecker type of reaction as described. by
Haszeldine in J. Chem. Soc., 1952, 4259-4268 and
USP 2716668. In another method, bromofluoromethane

15 1is prepared from dibromofluoromethane by reductive

debromination with a Swarts reagent as described
in the early literature by Swarts et al., Bull.
Acad. Roy. Belg. 1210, 113, 23. ‘Other methods
prepare bromofluoromethane from a dihalomethane,

20 for example methylene bromide, by an halogen exchange
reaction or from a halomethane, for example bromomethane
or fluoromethane, by bromination or fluorination

. over a catalvst such as alumina. '

W '~ These earlier methods have generally resulted

25 in poor yields or involved the use of dangerous
materials.

Séyferth et al. in Journal of Organic Chemistry
1963, 703-706, although presenting no'suppOtting
data, describe the incidental preparation of bromo- -

30 fluoromethane bv a step-wise reduction of tribromo-
fluoromethane uéing tri-n-butyltin hydride. However,
the reaction conditions Z2escribeé in this paper
are such that either no bromofluoromethane will
result or the product will contain mixtures of

35 both bromofluoromethane and d&ibromofluoromethane.
Seyferth et al. also use a conventional distillation



52--systen1under:reduced pressure and t.his we believe will result in | ow
yi el ds of btonofl uoronet hane since despite obtaining a 69%theoretical
{¥ield of di bronof | uoronet hane fromtri bronofl uoronethane 5 Seyferth et al.

ailed to obtain appreci abl e amounts of bronofl uoronet hane. Furthernore
Seyferth et al. while giving no supporting ekperinmental data specifically
for reduction of tribronof| uoronethane indicate that 10 0.02 nples of the
hydri de reagent fvstem ander \Feduqed PLRFSIF ©fand s R kebiev®es

i ncl udi tribr orinfllmarefsmmame 1 if&lds f@f anudsmuietmﬁél stirring
at thatngénperatgg nyt,es r,oom t atur for a
further ten 15 m n%[ irgtfesocbe‘i%ﬁfn%}é rr}éed%f?gjh f%

anbi guous_in truﬂoﬁIﬂ;thmekﬁonDM§thaﬁeLﬁrqmmxtmbmpm@fEMQ%@m#thmmm t he
reactant ratiGs wuydb pqasta) Aé déﬂ@ Lo o5eaiv saprEcidBie

bronnfluoronethane was SO forne ove di screpancy t roms oubt 20
on the accuracy &f thﬁQPQﬁkﬁQﬁﬁHﬁt ﬂﬂe-homever initially fornmed"’

di br onof | uor onet hane vahﬁgnggﬁbgéugéyfef@wu@@daip &ﬁﬂm@féy@{@@Ethane even
when usi ng the above apparently n1|d co gét %ns t here £5-8, 1 | i cation
that it would be T URRIEEIRS AFRRFITental dFta  epecL PRRILRAEOT cohni que

starting wth di lrestmft ion abtteiter dmofil et onetbane tndicate thati ne at om

to gi.ve usefli yldeoqifﬁ%[ fétpé)r ;{n&g ﬁg&@r%?rgtrg‘la Lgus do not

suggest that "organ redu 1'on of:. ronD uor one ane woul d 30
be a better routaith meﬂe#Q)n%f heaeiops nhalemethanegeineiudingc| osed

above. tribromofluoromethane, at 0°C for about 1 hour,
\;f with stirring at that temperature for 10 minutes
and then at room tempefature for a further ten
15 minutes. The description of the reaction products
is ambiguous in that the yield of dibromofluoromethane
is greater than the reactant ratios would suggest.
Although it is indicated that some bromofluoromethane
was also formed, the above discrepancy throws doubt
20 on the accuracy of this statement. If, however,
initially formed dibromofluoromethane was indeed
further reduced to bromofluoromethane even when
using the above apparently mild conditions there
is an implication that it would be difficult if
25 not impossible to use the same techniqne starting
'with dibromofluoromethane to displace only a single
bromine atom to give usefﬁl yvields of bromofluoromethane.
Seyferth et al. thus do not suggest that organotin
hydride reduction of dibromofluoromethane would
30 be a better route to bromofluoromethane than the
other methods disclosed above. .
‘'We have now found that bromofluoromethane
of good auality and purity can be prepared in good
vield and more efficiently from dibromofluoromethane
35 by the reductive debromination of substantiallv
. pure dibromofluoromethane using an organotin hydride
such as tri-n-butyltin hydride. '



We have now found that bronofluoronethane of good quality and purity can ‘be |
prepared in good yield and nore efficiently from di bronofl uoromet hane 35 by
t he reductive debrom nation of substantially pure di bronofl uoronet hane
fsing an organotin hydride such as tri-n-butyltin hydride. -3- According

o the present invention therefore we provide a process for the production

of bronofluoro- nethane in which substagtially pure di bronofluoromnmethane is
subj ected to reduction with an organotin hydride. 5 W have .

surpr|S|ng:yhffundhééwidiﬁ@ tondhﬂcyredeﬁcrlhﬁdnbioﬁezﬁegéhoeb al . sﬁf
certain pol yhal onmet hanes t [ ent so as
to yield dod%?yPﬂ%%gﬁ%g%héf%ﬁg%§oﬁé§t§L§a9”8§“8§§§80§£ § °@§?%P3?8ch0|ce of
reaction cormbthm in whichssebsyantilallvi pure QQDGOpQMuotomeUhaee t he
preferred r stan IgﬁgattB”EeaﬂétﬂbﬁrﬁfPﬁlHHVB?EEﬁBEQn”ﬁ¥d?QdEeaCted with-

at least a equal nolar_quantit hydride reagent so as
to enSLweﬁsubstaanﬁlh?V%oﬁﬂFgfﬁsiéﬂé Sﬁ“&ﬁdtﬁPﬁlﬁpge en4eBR¥ani nati on

wnthtU?rgactaﬁbffﬁ%é%nsynséyfeathtIbealfr6t"aeafhshapbugghlfﬁauahnealar
quantity" is_ inten over l.0S, O a eto
dibronnfluor%ﬂefﬁ%ﬁg Bee mgﬁﬁ Uiég sggh 2. gyg Q§8r396¥8P r&y 0,.9:1 to
1.3:1. 20 ~as toThéeydodoykaddahdlpgenayedfprbéuctacmavnbnay be enhanced
py use of 2 &Lt dmEOBY°8aPEruE: hoRcEObE }baa%&oar cURbadigpadenser, during

t he reducti o returnh unre uor onet hane t e reaction
vessel ; Whergoaagater viehdeashighly pugeoprodycs. na?“gércGﬁﬁected to one or

more col d t rppéferred reaction conditions the dibromofluoromethane -

may be reacted with at least a substantially ecual \o/
molar quantity of the hydride reagent so as to
ensure substantially complete reaction and minimise

15 contam1nation with unreacted starting material.
The term "a substantially equal molar quantity"”
is intended to cover ratios of organotin hydride
'to dibromofluoromethane between 0.8:1 and 1.5:1,
more preferably 0.9:1 to 1l.3:1. _

20 The good yield and puriﬁy of the reaction
may be énhanced by use of a reflux condenser, e.q.
a cold finger or wéter condenser, during the reduction
to return unreacted dibromofluoromethane to the
reaction vessel; where a water . condenser is used

25 this may be connected to one or more coléd trabs
capabie:of_condensing bromofluorométhane. e.g.
a cold finger at -196° to -40°C. This system will
permit some vapourised bromofluoromethane to distill
over during the reduction, thereby removing it

30 from the reaction system. BHowever, we have found
that bromofluoromethane which vapourises during
the reduction carries with it even at 0°C to 5°C
some dibromofluoromethane reactant. Consequently,
where é water condenser is used in this way a further

35 cold finger trap, e.q..at -35°C to +10°C, is desirably
provided before the -196° to -40°C trap to condense
and remove any vapourised dibromofluoromethane.



‘capabl e of cendensing bronofl uoromethane, e.g. a cold finger at [err] to
Terr]. This systemw tl permt sonme vapourised bronofl uoronethane to
dIStl|| over during the.reduction, thereby renoving it 30 fromthe

T eaction system = However, we have found that bronofl uoronet hane which
vapouri ses during the reduction carries witlf it even at 0OCto [err], sone

di br onof | uor onet hane r actant I

used in this way a fur Rgle ?5 35&3"% %ung’eqetr %irgglq{e?e&%fé?erri to [err] :

deS|rabI¥aprOV|d¢Q ués¢dé1tﬂ@rpesrﬁh@orednsﬁnqnyt afe any
e

vapourised di br ogpf liaQr %”%Té%i@ﬁ: condefis 10N ad rhstcﬁﬂh Cffu&_iézow ng
bronof | uor onet hane to distil duri n% t he reduct i on lc# ng/a% blft) eferable to
use a reflux con@én@@FhS&@Weésté MRATALYGLRfy © | oWer~ tenpler at ur es,

e.g. [err] tos]erid ,reﬁ:urtnoUoﬁﬂurdiﬂmdbﬁmtﬂmmé&me)rmd]abmmﬂuoro-

br onof | uor o- neth a d 4 [ | St ' y when
reduction is: con‘& gt%eaéﬁ N t I%S%éggfel:ic?ﬂ 'ﬂ? Ilﬁtg %%?ifft?#g%igﬂ:%l early
have to be renovenhly when gefuatiomtiscompleted. IRthis £3%hr i s

preferably effectgf %ﬁlﬂ%ﬁtc%lta fﬁ{dé’r a4 {'DB NEEE A £1 Pr RS04l €0 e I el ati vel y
| ow tenperatures, for exanple o) eferably [err]. Such
distillation is ARVED lqiaﬁnﬂ qiﬂﬁ{i} éiﬁ *over a period of 0.5 to 15
hours, prefendbly 2- 12ﬁﬁhﬁtikatidnnis»@mgfe!&vaheﬁfect¢ésabaﬂyb$tantof'an
oSt 20, Sl L P 0, ANy LEBMLLONY Sy efblbures
col l ection of bnﬁnﬁl&ﬂﬁmpkgrﬂumio Qd@vd@%?f??é?lﬁn2°”45 C. Such
U : distillation is slow,: fqr example taking place
over a period of 0.5 to 15 hours, preferably 2-12
15 hours, for example 2-6 hours.

A steady flow of an inert gas such as nitrogen
purg1ng through the reaction mixture during distillation
is pa:ticularly advantageous to increase the rate
of collection of bromofluoromethane. During distillation

20 a series of cold finger traps are advantageously
provided whereby unreacted dibromofluoromethane
is collected in a first trap for example at -35°
to +10°C, e.g. .an ice/salt trap, and the desired
bromofludromethane in a second trap or traps at

25 much lower temperatures, e.g. at -196° to -40°C.

N : ' Cold finger traps which can be used are dry

jce (solid carbon dioxide)/acetone (ca. =78°C),
dry ice/carbon tetrachloride (ca. -20°C), dry ice/-
methanol (ca. -70°C) or liQUid nitrogen (ca. -

30 196°C). Dry‘ice/acetone (ca. -78°C) is preferred.

Thus, in general dibromofluoromethane may
be contacted with the tri-n-butyltin hydride at
a temperature in the range of -20°C to +30°C, preferably
-5°C to + 10°C. The tri-n-butyl tin hydride is

35 preferably added slowly, e.g. over a period of
0.5 to 10 hours. The reaction vessel is advantageously
fitted with either a water condenser (5°C to 50°C)



20 a series of cold finger traps are advantageously provi ded® whereby
unreact ed di bronofl uoronethane is collected in a first- trap for exanple at
[err] to [err], e.g. an ice/salt trap, and the desired bronofluoronethane
in a second trap or traps at 25 much |ower tenperatures, 'e.g. at [err] to
ferr] Cold finger traps which can be used are dry ice (solid carbon

di oxi de)/ acet one (ca. -78C3 dry i ce/ caPbon tetrachl oride (ca. [err]), dry

i ce/ - met hanol (ca. éerr BU|d nitrogen (ca. - 30 [err]).

i ce/ acet one P€a2 fel ]fingeﬁréfé £E8. tPhBS )lnsgsﬁ@ﬂélnGﬁbﬁ@ﬁﬁﬁluongnethane

may be ?oFtacted Wrhé EE&cEibnnoEUEﬁbtBﬂb&?ﬁbﬁdﬁo&bm@thﬁﬁﬁ?ratUrg {nltPe
range of [err ery err o,+ [err e tri-n-buty in
hydride is 3glb$eF%?aBL§'§a§8§Y$ 5 ide dge xgtbéFﬁgﬁ .5 to 10
hours. The reeoling tssasbaliyadeeatssgeguﬂwnﬂaitminmtﬂi& eletdmncm wat er -
condenserg finger .6-1 . expl ai ned
above. The réé%?égﬁéggltﬁg gegﬁeggﬁﬁﬁggoge %ﬁé%&ﬁF%&‘% a% n-butyl tin
hydride is ex®tfertPc+ifid °Eeol Weghayey found, thade e prte@emawt ain the

reaction 5 tSEPSV EEUéerabibﬁﬁp‘ihétt‘ifa%%r' BUchE a¥f ¥, €A AN~ { O
[err]. W& hav nd,t ha sence of a free radical_initiator such as
§t§§£e APt FHE

[err]-azoi soB er?ﬁ en @ cﬁnﬂﬁﬁﬂ@ﬂ°ﬁ%ﬁﬁﬁ%¥ﬂﬂﬂ“4ﬁ¥95ﬂ nati on,
for exanple fbeneﬁaﬁpmeSEeambul ltunwmu h@cﬂ&@t@dﬂﬂhel@xdﬁﬁeﬁﬁhc

mixture 5ot PERER of Sibhis 25t radlonl AR ardt, FHre Bor onot i voro-
met hane, preénampll§'0be ini:%:ldyd/vdrngmhe Aeaertizodimiixturef athe tri-n-butyl
tin hydride, 5 1evel of up to 5% by weight. relative to the dibromofluoro*h)
methane, preferably 0.1 - 1% by weight.
After addition of the tri-n-butyl tin hydride,
15 the mixture is=advantageously further stirred at
-20°C to +30°C, preferably -5°C to +10°C, for 0.1
to 10 hours to ensure completion of the reaction.
For distillation, the reflux cold finger
 if used is removed. and the mixture is warmed to
20 between 0°C and 100°C and stirred for a further
0.5 to 15 hours with a steady flow of nitrbqen
purging through the reaction flask and trap(s),
advantageously at a rate of 5-500 ml per minute.
During the distillation period bromofluoromethane
25 may be collected in a cold finger trap at -40°C
to -196°C. An additional ¢nld finger trap at -
35°C to +10°C can be inserted between the reaction
flask and the -40°C to -196°C trap to reduce the
amount of dibromofluoromethane condensing in the
30 second trap. ' '
- The invention is illustrated by the following
examples. Dibromofluoromethane was obtained from
Fluorochem Ltd., bf-016~Glossop, Derbyshire, England
and tri-n-butyltin hydride from Aldrich,IGillingham}
35 Dorset, England.



“5 <the mixture is advant ageously further stirred at [err] to [err],
‘preferably [err] to [eFr], for 0.1 to 10 hours to ensure conpletion of the
yeaction. For distillation, the reflux cold finger if used is renoved and
the mixture is warmed to 20 between [err] and [err] and stirred for a
further 0.5 to 15 hours with a steady flow & =mitrogen purging through t he
reaction flask and trap(s), advantageously at a rate of 5-500 m per
mnute. During t EEampde X 5t on period bronofl uor omet hane 25 nay be
coIIectegvln a cold flnger trap at [err] to [err]. An addi tional cold
finger trap at -P35 err n be ( h

and the -40C to r TotT -5 A ot ofretiTe
condensi ng i n t hasi®gs dxdrth 1 e b eon is |IIustrated by the

foll owi ng exagpl es. Di bronofl uor omet hane was obt ai ned from Fl uorochem Ltd. ,
of Ad (Hossop, Derbyshlre England and tr|-n butyltin hydride from
Al drich, GIlingffh-nzd n hydnidel (25 Bt cadded FEeMd on of
gromof Ibuor?met hﬁrﬁd‘ﬂ A zlfqrrmaﬁ) Id#%prmtﬂm Wed NEo1d i tsﬁcwtditwmdsmz %ﬁl@-S

ri-n-butyltin ri s a r nn ver ours
to cold [err] %ﬁﬁm O‘Elcf’g WEB d"( rfﬁ?ﬂecgif{utg g‘?(?ltted
with a nit rogen iniltdogerd imlet (hnﬂitaarcahl Iwate:nndef\hex dondensert ur n
vapouri sed di [ ture was
warmed to bet]'\t/z\)r/ee%5%(}!‘8%;3 %ltafnsdé épﬁdo J&F én£|3<?r£]oillée(n

reaction. The reaction mixture was warmed to between
25°C and 30°C and with a steady flow of nitrogen
N\ purging throuqh the reaction flask and traps the

reaction mixture was stirred for a further 2.5

15 hours. During the add1tion and warming up periods
bromcfluoromethane (8;7,9) was taken off from the
nrefluk condenser and collected in a dry ice/acetone
cold finger trap (ca. -78°C). An ice/salt cold
finger trap (-10°C).was present between the reaction

20 flask and the -78°C trap to reduce the amount of
dibromofluoromethane condensing in the second trap.
The product was identified by its boiling point '

17°C) and n.m.r. spectrum (10% v/v CDClg. delta =6.1,
‘doublet). G.l.c. showed 11% impurities (8% dibromo-

25 fluoromethane) giving a corrected theoretical yield

of 79.8%. |

Exaﬁgle 2_

30 Preparation of bromofluoromethane from dibromofluoro-
methane using tri-n-butyltin hvdride

Tri-n-butyltin hydride (181.8 g, 1.2 equivalents)
was added from a dropping funnel over 1 hour to

_ 35. cold (5°C) dibromofluoromethéne (100 g) in a reaction
flask fitted with a nitrogen inlet and a dry ice/acetone
' cold finger reflux condenser (ca. -78°C) to return



purgi ng through the reaction flask and traps the reaction m Xture was
stirred for a further 2.5 15 hours. During the addition and warm ng up
periods bronofl uoronmethane (8.7 g) was taken off fromthe reflux condenser «
land collected in a dry ice/acetone cold finger trap (ca. [err]). An

ice/salt cold finger trap (-10C) was present between the reaction 20 flask
and the -78C trap to reduce the anount of dibronofl uoronethane condensi ng

in the seconda{abamsIaeb%ﬂémho%ﬁ.etﬁ%@ fan@d d%ﬂdm%ﬂ@dﬂombwd@ (170
and n.mr. ectrum (10% v/ v elta 1, .doublet). Gl.c. shaited 11%

i mpurities ( 9beBréﬁBFt§9“?IEgPoﬁﬁpﬂ&ﬁéftgl ng & 2&rdd t heor et cal
yield of 79. B&/e/aEéeanbecalaofiﬂgewalt&hporr-ofsmormi‘ﬂ eelemtRialane from

dib fl hydri.de /[T t | t hydrid
(18178, "5 SoLFEFURPR, BE) ok iR dmesiahely (e chperatline, 7 YUE {5
35 col'd Pervasdmpioteingdr betweene 0(°§0@ng1) 5% surdng ithe fadddikifdan.t ed with
a nitrogen iphgty iﬁ@uged&!és' ‘f%’x%%‘r%%i‘i X0, ff‘d?:‘-?’?h Hole héﬁ: @denser (ca.

[err]) to return vapour | sed bronofluoronmet hane a
di br onof | uor AebGme Thet BEYr dgevagetonge cadsh&ingen aafilr to a dry

Lce/agftone eehaehbaeﬁhabr&ambwam e MMHUKR w&¥deﬁ$ﬂdﬂluﬁc |
or oot vor oTek NS e 0o SheMBE! Futhe cb R e REWERRAPT) 219 5O
[err]. The dethei eebae&bantlaelkdahmgﬂrapse,f Itme aaatdtnicay niastumsoved, the
mxture varngdgt gehetels 20¢ W EhARAnRC I MJUAY! Opdl i dHe PUrgi ng through

"warming up and stirring neriods bromofluoromethane \/

(51 g) was collected in the dry 1ce/acetone cold

finger trap. The ‘product was 1dentified by its

15 boiling point (17°C) and n.m. r. spectrum (10% v/v

CDC1l,, delta = 6.1, doublet).. G.l.c. showed 5.7%

impurities (0.8% dibromofluoromethane) giving a

corrected theoretical yield of 81. 8%.

20 Example 3

Preparation of bromofluoromethane from dibromofluoro-
methane using tri-n-butyltin hvdride

25 fTri-n-butyltin hydride (1.89 kg, 1.2 equivalents) -\
was added from a dropping funnel over 1 hour 15
min to cold (5 °C) dibromofluoromethane (1.04 Kg)
in a reaction flask fitted with a'nitrogen inlet
and a dry ice/acetone cold finger reflux condenser

30 (ca -78 °C) to return vapourised bromofluoromethane
and dibromofluoromethane to the reaction, the éondenser
leading to a dry ice/acetone cold finger trap '
(-78 °C) for eventual collection of hromofluoromethane.
The temperature was maintained between 0 °C and

35 5 °C during the addition. The mixture was further
stirred for 1 hour at 0 °C to.5 °C. The dry ice/acetone
cold finger reflux condenser was removed, the mixture



10 *the reactior flask and traps, the reaction nixture was stirred for a
further 5 hours. During the warming up and stirring periods

prondfl uoronmet hane* (51 g) was collected in the dry ice/acetone cold finger
trap. The product was identified by its 15 boiling point [err] and n.mr.
spectrum (10%v/v [err], delta = 6.1, doub+e$)- Gl.c. showed 5. 7%

I mpurities (O. 8@6d|bronnfluoronethane) I Vi ng corrected theoretical yield
of 81.8% 20 Exdfined 'F!Peﬂhraft‘mifldn%iloamﬂmmélmneffnbmogen

di br omof{ uor o- rrqslhegnn,gxsmgoﬁqn -théutgaétiohye1asR 2ra tEaps; behel tin
hydride (1.89 kg; ui val ents funnel over 1

hour 15 min tO(uﬁ?FTEﬁéb Tﬁ%ﬁ?ﬁﬁﬁ??ﬁw%ﬁi&?ﬁﬂeégg]%4 Rﬁ?ﬁlnga RQUES+t on
flask fitted vmtrWherreacgﬁnn|mdxtunmdwasdtbenceéamedohe EOIﬂcfanger refl ux

condenser 30 C r € e fl and
di br orr;fl uor oréat ?\%}%%Et%é}%%eér e%&{ n%xeg'?ﬁ%é'zoﬂdgé\'ggg Q‘é?g‘g& gﬂg dry
i ce/ acet one col d YaFwing tuaparp@rstfnrmnq;vmtimas cbrmgfluqrgmethane

br onof | uor onet hangsy g hey t S d r nd 35 5
C during the addi F?onhf) 5@f#é§%§€?§g81ﬂ3£?%2?92t???%ﬁ@?@oﬁ& é%t? at [err]

he
to [err]. The dr *%%?%c%ﬁ%ﬁmac%ﬂ?l?F?@Hﬁtr%ﬁ?uideﬁﬁéﬁﬁgérbﬂaétﬁennved t he
m xture - 8- wabotling peint 61 €Y hand shmadypéeerumf (D0$regen purging

& further s ol <oher AShERon 61 b peoBLeETherlar REEVES F’a??fifaﬁéregtﬁﬁén
stirred for a furthe?% odhoxonof oy ogethanehr aivingpaaadrsectedng peri ods
br omof | uor omet hangheoretical yield of 79.3%.
N
Example 4
15

Preparation of bromofluoromethane from dibromofluoro-
methane using tri-n-butyltin hydride

Tri-n-butyltin hydride (1.89 kg, 1.2 equivalents)

20 was added from a dropping funnel over 1 hour 15
min to cold (5 °C) dibromofluoromethane (1.04 kg)
and o, a'—-azoisobutvronitrile (AIBN) (1.04 g) in
a reaction flask fitted with a nitrogen inlet and
a dry ice/acetone cold finger reflux condenser

25 (ca ~-78 °C) to return vapourised bromofluoromethane
and dibromofluoromethane to the reaction, the condenser
leading to a dry ice/acetone cold finger trap
(=78 °C) for eventual collection of bromofluoromethane.
The temperature was maintained between 0 °C and

30 5 °C during the addition. The mixture was further

' stirred for 1 hour at 0 °C to 5 °C. The dry ice/acetone
cold finger reflux condenser was removed, the mixture
warmed to 40 °C and with a steady flow of nitrogen
purging through the reaction flask and traps, the

35 reaction mixture was stirred for a further 3 hours.
The reaction mixture was then warmed to 70 °C and
then stirred for a further 9 hours. During the



(510.g) was collected in the dry ice/acetone cold finger trap. The product

was identified by its boiling point [err] and nnr spectrum (10% v/v 10
[err], delta = 6.1, doublet). dc showed 4. 7% inpurities (0.2%

di br onof | uor onet hane) giving a corrected theoretical yield of 79.3%
Exanpl e 4 15 Preparation of bronofl uorongthane from di bronof| uoro- nethane
using tri-n-butyltin hydride Tri-n-butyltin hydride (1.89 kg, 1.2
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condenser wa§4eé?ﬁ§4fe‘tﬁa]{ Hb{#q(t?fe%a} dto[err] and with a steady flow
of nitrogen purging through the reaction-flask and traps, the 35 reaction
m xture was stirred for a further 3 hours. The reaction m xture was then

warmed to [err] and then stirred for a further 9 hours. During the -9-

warm ng up and stirring periods bronofl uoronet hane (470 g) was collected in
the dry ice/acetone cold



flnger trap. The product was identified by its b0|I|ng point [err] and nnr

spectrun1(10@6v/v 5 [err], delta = 6.1, doublet)
b|npur|t|es (0. 7@6d|bronnfluoronethane) giving a correcﬂ ﬂ I H z""uueld

of #2.1% - 10 - Cains 1. A process for the productd on o
br onof | uor onet hane i n which substantially pure dlbroanIuoronethane S
subjected to reduction with an organotin~h 8rimde. 2. A process as

claimed_in claimgl.n which the organotin hydride is a tri-n-butyltin
hydrlde\ 3. gb§g§5§ss as claimed in claiml1l or claim2 in which the
di br omof Tuor omet hane is reacted with a substantially equal nolar quantity

of the organotin hydrig rlg&g |
the ratio of oraia‘gotl n %/r(fbedse to lgl %ﬁ?%%ﬁgﬁegféﬁg*gaé ?ﬂee{wa&%
5. A process hetpbstantd atly Ruse Rtbremotlupramethapech t he
reaction tenper gsirgubfeddd ittt NnEsdudtide waeNcah eofgahOti R hydr fae. A
process as clainmed in any of the preceding clainms in which the reaction is

effected in the presence of a free radical initiator. 7. A process as
clainmed in clai @6 whek @rodess fageckaiined| inncladhol is which

[ err]-azoi sobut CE£SS LAl r claim?
wherein the fre\é{%cﬁﬁ%ﬁﬁ? |ha‘{%trﬂ|§és) ‘IP%C 3?:1%% fi; ﬁ%ig%a'gc g)f.]grs#xt ure at a
| evel of up to 5% by weight relative to the dlbroanIuoronethane.'Q. A

process as clainmed in gloddodsads &lafhé2 in claim 1 or claim
2 in which the dibromofluoromethane is reacted
with a Subétantially equal molar quantity of the
organotin hvdride.

4. A process as claimed in claim 3 in which

the ratio of oréanotin_h&dridé to dibromofluoromethane
is 0.9:1 to 1.3:1.

5. A process as claimed in any of the preceding
claims in which the reaction temperature is maintained
in the range -20 °C to +30 °C.

6. A process as claimed in any of the vreceding
claims in which the reaction is effected in the
o/ presence of a free radical initiator.

7. A process as claimed in claim 6 wherein the
free radical initiator is o, a'-azoisobutvronitrile

8. A process as claimed in claim 6 or claim
7 wherein the free radical initiator is included
in the reaction mixture at a level of up to 5%
by weight relative to the dibromofluoromethane.

9. A process as claimed in claim 8 wherein the
free radical initiator is included at a level of

from 0.1 to 1% by weight relative to the dibromo-
fluoromethane.



free radical initiator is included at a level of fromO0.1 to 1% by, wei ght - .{
relative to the di brono- fl uoronethane. ainmed in

any preceding claimwherein the reaction is effum |'|m'|ﬂml3”men'ce of %
addi tional 'illumnation. 11. A process as claifed it afy 8f the preceding
clainms in which the reaction is carried but-in a vessel fitted with a

reflux condenser serving to condense and return any evaporating
di br onof | uor 010 ret hAnProgesse ase gdaiimedniin any drecedimng cd@&im nuance of

the reaction. yAereinAtReOs@aEtaonClidl BFFcted AinNehk igyeMnde the reflfux
condenser al so SeéXQS to ioqginse and return any evaporatlng

br omof | uor onePhapdditiona YPEBAtIONC| ai ned in any of the preceding
clains in which bronofl uoronet hane and unreacted dlbroanIuoronethane are

distilled fromthe re t riqQr..ta densat

cloisl :act i60n {)f Form?‘ §§?g§§€hg§ %&%rlg' d’l cﬂ%r@rﬁncﬁ% réstfr?ec{% | s renoved
by condensat i chadmsainewpdcht the mnaqhaqmadgeqamnﬂed<pqtnﬁq: 14. A
process as cl gi Geﬂsk.-& 2Rl AT AT Copidindd) Wd gy StT | Hatl on s

initiated after.. tion of the reaction rocess as clained in
claimi14 in mﬁPcﬁoﬂﬂePﬁSrP“§a§Qt¥r@a@§@UQNﬁﬁqqiﬁ#ﬂﬁ anpfluarq+t on

m xture to enhath@neheor dhe @eaedilorr miktute tmﬁrmfd WHeD-cofit itfdhce
of the reaction._

12. A process as claimed in claim 11 in which
the reflux condenser also serves to condense and A
return any evavorating bromofluoromethane.

13. A process as claimed in any of the nreceding
claims in which bromofluoromethane and unreacted
dibromofluoromethane are distilled from the reaction
mixture and prier_to condensation and collection

of bromofluoromethane unreacted dibromofluoromethane
is removed by.condensation at a temperature in

the range -35 °C to +10 °C.

14. 2 proceSé as'ciaimed in ahy of the preceding
claims in which distillation is initiated after N,
completion of the reaction.

15. A process as claimed in claim 14 in which

an inert gas is caused to flow threugh the reaction
mixture to enhance the rate of collection of bromofluoro-
methane. ' |




