SYNTHESI S OF FLUORI NATED DI METHYL ETHERS This invention relates to a

process for the synthesis of fluorinated dinethyl ethers whi Chfir%h Iél‘?

as refrigerants, as blow ng agents, etc. Bis(difluoromnethyl)et as been {
prepared previously by chlorination of dinethyl ether followed by isolation

and fluorination of bls(dlchloronethyl)elhﬁ The ¢hlorination step gave a
conpl ex m xture of chlorinated dinethyl ers sonme of which were.unstabl e,

e.g. to distillation, &y@fibi§hoPi %tdb&&lﬂmt%lzmmmmmsepar at ed.
Two of the ethers in the mxture, chloronethyl nmethyl ether and
bi s- (chl oronet hyl ) et her, are potent carcinogens. Accordingly, it is an’ }é
obj ect of the present invention to provide a process for synthesis of

fluorinated dimethyl ehberinvehtibndperateat tpr adpescess Toroghe symthesis
i nt ermedi at es. Anot her object of the present invention is to provide a

process for 99n€¥ﬁ2§¥§36?dfqﬁm9FPﬂbt%&P?ﬁﬁn@?ﬁfp Bave utidd&¥e® the various
required sep g Q% ekl | ation without |ost of yield
and danger o ?Lexp 0S| bﬁg&? é §ta Fllty of the various

I nternmedi ates. The unstable conplex nlxture of chlorinated ethers, sone of

whi ch are carcinogens, in accordance with the prior art, is avoided in the
present invention by BhpldhAlegrapethylftheronafcbest RueRared prevdosLyY ng

material . Thgyrghfggxnation of dimethyl ether followed by isolation and

fluorination of bis(dichloromethyl)ether. The chlorination step

gave a complex nixture of chlorinated dimethyl ethers some of

which were unstable, e.g. to distillation, from which
bis({dichloromethyl)ether was separatéd. Two of the ethers in the
mixture, chloromethyl methyl ether and bis-(chloromethyl)ether,

are potent carcinogens.

Accordingly, it is an object of the present invention to
provide a process for synthesis of fluorinated dimethyl ethers

which dces not produce carcinogens as iptermediates.

Another object of the present invention is to provide a
process for synthesis of fluorinated dimethyl ethers wherein the (‘
various réquired separations may be effected by distillatioq -
without lost of yield and danger of explosion due to marked

instability of the various intermediates.

The unstable complex mixture of chlorinated ethers, some of
which are carcinogens, in accordance with the prior art, is
avoided in the present invention by employing methyl

difluoromethyl ether as a starting material. The methyl



ppum—

-2- difluoromethyl ether is chlorinated to give a chlorinated reaction
m;xture including at |east one conpound of the forrmula [err], wherein z is
1, 2 or 3, which conpound can readily be separated fromthe chlorinated
rieaction mxture. The chlorination of methyldifluoronethyl ether can form
only three derivatives, i.e. z=1, z= 2 and-z33~ The di chl or onet hyl

di fl uoronet hyl et her (z =2) can readl l'y be separated - fromthe chiorifiat ed
reaction mixture and is then fluorinated, with or wthout such separation,

to formthe bi s(dlfluoro th eL gﬁ;@@g d té 3;)3 afaghndﬁnabedseparated
fromthe chi orﬁ’h%’t‘%%ﬁ“?%‘y ghgﬁr%durc‘% and fl uorlziliat ed. Alternali vel¥ t he

chl-or Rat i on. rgggﬁﬁg REY t {héERlihgnay Yeast! aoe igsmpednd \@% DAt TP
separ at ien) as

err] Al of the above d fi ti '_
O Shr o™ oty enreimer Kkt on - PR e )

bi s(difl uoro- met hyl ) et her . Seglticdh bﬁx&usu t thes for R-11
and- R-114 refr Pgeﬁm@te?e"‘s‘ﬁé'ch've 1%1.%3 <ﬂl orination and fluagrination

St eps of the pr CRTEPindt YRGS %tﬂwdmubepnmit gthex gam ferR-only three
| .derivatlves, i.e. 2=1, 2=2. and z=3. The dichloromethyl
difluordmethyl ether (z-2) can readily be separated from: the
) chlofindted reaction mixture and is then fluorinated, with or

w1thout such separatxon, to form the b:.s(dif luoromethyl)ether.

CF,HOCCl, (2=3) may also be separated from the chlorinat:.on

.reaction product ‘and fluorinated. Alternativ_dly, thd o
chlorinatz.on reaction product J.tself may be tlporinated (without
prior separation) as follows:

CF,HOCH,CL -—-————> "CF,HOCH,F -~ = = {1)

- o .3 CFHOCHCLE )

- CF,HOCHCL, __ - . . (_:f,l-l . ._'(II),
- —>>CF,HOCCLF
CE‘,.HOCC].,-" CP,K_OCC].?.
N~ | Al.i of the abave \fr'auld- £ind utility as refrigerants, egpecially

{I) monctluoronethyl ditl.uaronethyl etherand (II) bis (difluoro-

methyl)ether, which are consldered to be sustitutes for R-llland

R—lM refngerants, respect:wely.

i -. | h The chlorinatiorn and ﬂluorination staps ot tha presant

'.invem:ion may be represented as follows*



o emEC ad T

-3- [err] Thus the present invention provi des a process for the preparatlon
of fluorinated dinmethyl ethers of the ornula [err] wherein x i,s 0, 1 or 2','.
yis 1, 2 or 3 and wherein the total x+y is 1, 2 or 3, said process
conprising: chlorinating [err] by reacting said [err] wth chlorine gas to
forma chlorinated adm xture €bntaining at least one conpound of the ' ’
fornula [err] wher eFHFOCHs T——>—0P §F +$$ ot ReER 373t AT dhpound of -
fornula [err] to obtain a fluorinated adnm xture.containing at |east ope :
compound of. the foemiechgel] ~ thscmspg;,.,,,, Unekednd y is 1.2 of 3
and (x+y) is 1, 2 or"3. e mefhyl difl uoromet hyl et her. Wi gl 2;*
regarded as. the starti ng materl al. for t he pr.ocess of the: present Jnvent|o= '

s a ' | - - ,y=1..2or3

| x+y = 1, ‘2 or 3
 Thus. the pr_esent invention proyidec. a proces_,s_:.. -'for__: _tl;e, __
prep.aratlio'n of -fluorinated d:i.nl'ethyl ethers of 'the" fofmﬁia' '_
CFZHOCCI FYH3 ~Cxyy ¥ wherem x is o, _1 or 2, y is 1, 2 or 3 and
wherein ‘the total x+y is 1, 2 or 3, saJ.d process '
comprising- | | -. o | " e )
chlorinating (:FZHOC:H3 by reacting said CF2HOCH3 “
with chlorxne gas to form a chlorinated admixture :
contaim.ng at least one compound of the formula
CF,HOCH,_C1,, -whereln z is 1, 2 or 3: and
fluorinatlng the compound of formula
'CFZHOCH} c1 to obtain. a fluorinated admixture containing at
least one compound of the formula .

. CFZHOCCI FYI-I3_(X,Y), wherein x is 0, 1 or 2 andy: is 1, 2 or 3

and (x+y) is 1, 2 or 3.



knébwn conmpound whi ch may be prepared in the manner reported by H ne and
Porter in their, article published in the Journal of the Anmerican Cheni cal
So¢iety. See "Methylene derivatives as internediates in polar reactions.
VIII. "Difluoronethylene in the reaction of chlorodifluoronethane with
sodi um rret hoxi de." Jack Hi ne and John J. Porqg_ J. Am Chem Soc. 79,
5493-6(1957), the teachings of which are |ncorporated herei'n by reference.
In their article Hine and Porter describe the production of difl uoromethyl
met hyl ether [err] b n t id

chl orocﬁ"‘fl uor onret hangh%d?%-i)q d%"'fqr%ghggﬂé oenQ%)réa o e repres‘%ntdéa
fol l ows:"[err]. Bstaekliyg hdwerial hesk lﬂn\sotamses‘s%m ERe q&eebﬁﬂmﬂveaewﬁlmaof
sodi um nmet hoxi de and bubbling the chl orodi fl uorornethane sl owy through the
reaction m xtur knewnogerpqundhehieh mavdbe | preraredhip thenapnper yepestedidy n

the reaction m xt.ure. 38" t her err pighi .al repar

first reacting ﬁpgh&f ef] R" n%'egff gf’fi P}a‘Blr%‘?‘?‘ﬁ ,maﬁ’gew
reacting it vvitmn[#}&n_@wm@ﬁ? . Sséd S'Qleftﬁﬁﬂﬁfe idert b iNagHager r]
reaction and the effect the water woul d have on the subsequent reaction to
formJ[err], is pm;@ened;famﬁo\mo_lar reactions. VIII. Difluoromethylene in the

reattion of chlorodifluoromethane with sodium nethoxide." Jack
‘Hine and John J. Porter, 1*_Am*_§hgm*_5ggL 79, 5493-6(1957), the

teachings of which are incorporated here‘in by reference. In

as the

U their article Hine and Porter describe the production of
| ‘di fluoromethyl 'methyl e'ther ( CH,OCHF, ) by reaction of sodium
'methoxide NaOMe with chlorodifluoromethane (CIF,CH) , which

reaction may be represented as tollows.

' cp,acx + CH,ONa - _>_cr,noc3, o

':Briefl_y, the -n_iethod involves forming"'an aicehoi- solution of
sodium methoxide and .bubbling the chlorodifluoromethane slowly
through the reaction.nixtnre to obtain the netnylditmorone'thyl |

_ - ‘ether as a residue in the reaction mixture. - |
' The startim; ether, CF,OCH,, nught also be prepered' by first '_
reacting NaOH with CH,OH, :m effect malu.ng CH,ONa, and then



I n accordance with the present invention, methyldifluoromethyl ether i's
chlorinated as follows: [err] It has been found that the. [err], may -
suitably be chlorinated by liquefying the [err] and reacting it with .
chloriine gas while irradiating with a source of visible light. The A
~chlorination of [err], can formonly three derivatives, from which [err]
and/or -[err], can be readlly separated$r| or-to fluorination or the -

~ reaction m xture can be fluorinated wi thout separation to give an- admxture
of [err] ati.ons may be effected by fractional -
di still atr?gﬁt{ wehﬁfﬁe'gg{nd s*%lwtegﬁ & YaYe% HE ALtRfarmedotn gthe he | :;1"’
chi o | naNROR/aiE0R ek tabAduAd i Qe RS AL Wl Obod 1P HiGhOGE aled -
di met hyl'ether or ethers with antlm)nytr uor| e reac nay beﬂ
r epr esenfiEsemienl reasticbo Ferm]cHoam, L‘l.Bd}iﬁéS’dn&leSﬁﬂhﬁ;‘&he anti nmony -
trifluoride reaction can be carried out in a continuous node by a :
conti nuous regeneration of t he cat al yst with HF. This:i's done by usi ng

a m xture of 1$pEccordance with the present mvention,

methyldifluoromethyl ether is chlorinated as follows' o

'-¢1-,_ - - C eos e R
> cr,uoca,-,m, where z= 1, z or 3

~ cF,HoCH,

It has been found that the CF.HOCH, may suitably be. chlorinated by
liquefying the CF,HQCH, and reacting it with chlorine gas while
irradiating with a source et visible light._ The chlorination of
| CP,HOCH, can form only three derivatives, trom wnich CF.HOCHCl,
and/or CF Hoccl, can be readily separated prior to fluorination or
the reaction mixture can be tluorinated without separaticn te '
_ give an admixture ot CF,HOCFCI,, CI-‘,HOCF,Cl CF,HOCH,P, CF.HOCFHCI
and CF,HOCF,H. All separations may. be effected by tractional -
distillation. -
| One'm'ethod found suitable for the 'fluorinati’on' of the . e v/
- chlorinatiOn reaction product involves reactien ot the o B
halogenated dimethylether or ethers with antimcny trifluoride.
.'The reaction may be represented as tollews.

SbF, -
=> CHF,OCHF,

CHF,0CHC1,

on an industrial scale the antimony triflucride reaction can be

carried out in a continuous mode by a continuous regeneratien of



' o 1 . ' ' ' .
and chlorine to give the pentaval ent salt SbFQ,, or on a small scale it
can be done by.using a m xture of SbF, and [err] as in exanple 2 which
follows. Mre commonly, antinony pentachloride alone is used as fol | ows:
HF [err] The mixed salt catalyst; |ikewise, may be continuously regenerated
by the addition of HF. In an alternative flqgélnatlon procedure the
chl orinated reaction product is reacted with nhydrous hydrogen fl uori de
(HF), -which reaction nay be represented as follows::[err] Uilizing the
above reaction the rcalty'ciysgetiﬂﬂ HB: | dhishéspderse iy iu's&mmrnimurqbuiaiswd a
yield és“hrgh as 7896 with.a small amount of eré;. This was an
unexpected resdnd shk E T GLVR TN ARERT LD IS hStugeh ¥ ch spall

chl or i ne, “excepfe g/ 18P Sar e Gbite i EPET RiEY o8 Ubnt, N2 Abch| Ldisl 141 €S
by conti nuous regeneration: o ? ori nati ng agent such as SbF, of [err].
Apparently, theeﬂﬂdlwnom&pwlwm Mok Vadmori 1y ahtmonyepantad:m.oride
al pha carbon atomallowing it to react readily vmth HF.

.alone is used as follows:

HF
SbCl,

>‘ SbCl, F, + yHC1 |

© CF,HOCH, Cl,+ SbCl,.F, > CF,HOCCLE Hyimn + SBCL,
: y ' The x'niie_d salt catalyst, likewise, may be continucusly

g _regenerated by the addition of HF.

In an alternative fluorination procedure the chlorinated
reaction pfoduct ‘is reacted with anhydreus hydrogen fluoride

(HF), which reaction may be represented as follows:

| CRHOCCI, + HF —>> 'cf.ﬁoércl.é- CF,HOCF,C1
Utilizing the above .reaqtion' with hydrogen fiﬁoride the present
' inventor has obtained a jieid as h:lgh-' as 78% éF,HOCP,Cl with a
small ameunt of CF,HoéFci.,,- This was an unexpected result since
HF does not normally replace a neioéen such"as chlorine, except.
.perhaps at very high temperatures, but instead fluorinates by
continuous regeneration of a fluo:inating agent such as SbF or
SDF,CI,. Apparently, the difluoromethoxy_group act-ivates the .
chlorine on the a]:pha-carben atom allowing 1t to teact readily

with HF.



The present invention will now be further illustrated by the follow ng

exanpl es. Exanple 1 a) Preparation of [err] Methanol (1000 nls) was pl aced
in athree-liter, three- necked, round-bottomed flask fitted with a %
_magnetic stirrer, thernoneter, gas dispersion tube, condenser cooled to
“[err] and connected to a trap al so cool edlto [err]. Sodi um net hoxi de (2215
'g) was added slowy while stirring the xture. The terrperature of the-
reaction flask was adjusted to 45-[err] ‘and naintained in that- range duri ng

the reaction. - fid gredieht UDIvAIREBANGL I DG uWIbe "B iHERDl Etustatld LyTepagh. t he

- reaction mxture-over a period of 6 1/4 hours. The material- recovere F<f rom
the trap wE9lewing exanples] for about 15 minutes to renpve excess [err]
- The wei ght of residual material. was 250.6 g. C anal ysi s of the reS|due
showed it to contain 85.4%([err], a 65% yi el d, "based on [err]. b))~
Chl ori natIQQaﬂé]_J err] Apparatus consisted of a three-necked,. 250-m round-
bottomed flask fitted wth a. thernoneter, a gas dlsperS|on tube an air
condenser connected in series with a dewar condenser, a cold trap.[err] ‘and .

a HC scrubber. The dewar condenser was cool ed to about [err] with dry
: a) Preparation of CF,HOCH, ‘ _

Hethanol (1000 mls) was placed in a_ three-liter, three- .
necked, ‘round-bottomed flask fitted with a magnetic stirrer, .- _
'thermometer, gas di.spersio_n tube, cond_enser cocled't_c-. .-78‘;c and-. '.'_ | :J
' connected to a trap also co‘oled-'to -78-;c..- 'sodium'ne'thoxide € -'2.'215
' g) was added slowly while stirr:.nq the mixtu.re. ‘rhe tenperature
' of the reaction flask was . adjusted to 4s-ss'c and maintained in
that range during the reaction. Chleroditluoromethane (569 g)
‘was bubbled slowly throuqn the reaction nixture over a per:l.od of
6 1/4 hours. The material reccve_red. from the trap _was. warmed _to
-_25"c for about 15 minutes to remove- exc_es_s_ CHF,C1. "rbe-“ﬁeitjhtf-:of'.’
residuai matecial was 250.6 9. GC anal.yrs:.s"or the reSidue showed._

it to contain 85.4% CF,HOCH,, a ,6.5%-_ yield,, based on CH,ONa.
b) Cnlorinetion of cﬁ,necn,

_ Apparatus consisted ot a three-necked, 250-m1 round- |
bottomed tlask titted with a thermometer, a gas dispersion tube, o |
an air condenser connected 1n series with a dewar condenser, a

cold trap (-78‘(:) and a Hcl scrubber. _' :

The dewar condenser was cooled to about- -"_30'(5 with dry



i ce/ met hanol zand.the reaction flask cooled in a simlar fashion to -15C
The apparatus was fltushed with nitrogen for 15 mnutes to renove oxygen. A

mXture of [err

], and [err] (total weight 125.9 g and containi ng 65%

[err]), as obtained fromthe preparation in section (a), was condensed into.
the flask and chlorine gas (140 g) added ove®a period of 1 3/4 hour while
irradiating the flask with a 300-watt sunlanp. The material recovered from

the cold trap (
Fl uori rlatl on.

pl aced 4"h a 50
t her nonet er, -a

d 0 f 0
o e Fonb R Ped bl onTed s pep i ios fasngon,e, o
% ,-1%"@60%@ aﬁMuQOQQQ rBGshba sk dn hiefodin #o2 15 minutes

magnet Ic stirrer: and a water condenser connected in series

with a cold tr afo rémevel axygen.nas sixturedof oCF HOGH,hand CQHFCL i(eatall wedghtrr]

for 15 m nutes.

GC anal ysis of ;the naterial recovered fromthe cold trap

showed it to- coh?sa*l%%ﬁ“@%‘[@raﬂ‘i"% 87 % CH:HICHe - 88, obtaneg; FEI™ Fh8duct of

the reaction,
[err] (166 g)'
of product cont
(13 6 g) of thi

| 1ddaraesR U egct%n 22%8b LAIrdeRE e HL Y e YRRD| @ 2 |

I'or1 nat as in Exarrpelsectlon to give 98.8. ¢
Et Iiriige 9gd0 (1av0r &) aﬂ:ﬁdeﬁ’/coﬁrerra} ,peariddSas J%sVerm}ur whipertion .
S mxture-
‘irradiating the flask with a 300-watt sunlanmp. 'I‘he material
recovered from the cold trap (76 q) contamed 90.5% CF,HOCHCL1,, a

yzeld of 37%.
. €) Fluorination of CHF,0CHC1,

.Antimony trifluoride (9. 8 g) and CP,HOCHCI, ( 24. 9 q)
vere placed in a so nl ¢ -3-necked, round-bottoned flask fitted
with a thernoneter, a magnetic stirrer and a water condeneer

connected in series 'witr.; a cold trap. The mixture was stirred

for 1/2 hour then heated ta 57°C for 15 minutes.

Gc analysis of the material recovered from the cold
t_rap_showed. 11:-_ to .centain 64.2% CHF,OCHF,, a yield of 62.5%. The
other produet. of the reaction, CHF,OCHFCL, acc_ounted for 26_.5% 'ofl |

. the product mixture.

Example 2 . -

CF,HOCH,, (166 g), was chlorinated, as in Example 1 section
(b), to give 98.8 g of product centaining 9.4% CHF,OClH,, 29.1%

'C?,HOCHCI,_a_nd 51.1% CHF,0CCl,. A portion (;3;6 q)__ of this mixture

was then fluorinated in an apparatus similar to that described in



was then fluorinated in an apparatus simlar to that described in
section (c) of Exanple 1. SbF, (7.4 g) and [err] (0.75 g) ‘were. placed in
the reaction flask and the chlorinated product slowy added to the stirred f
m xture. The tenperature of the reaction systemrose to 44C without the -
application of heat. GC analysis of t recovered product (9.2 g) showed = .
it to consist of [err] (27.09%, [err] (38.4% and [err] (21.89%- Exanple 3-

- alternative fluorination step A sanpl e of chlorinated difluoromethyl S
et her ni xtiﬁ%tieaagmofc@nawh g 58BF{ ¢ri} q)\/\mapsmnd(o.rvsagpowpg hyl ene
fl ask fltteg 31 ntet=tube for nitrogen as carrier gas, an outlegjﬁube
| eading t P acfgcb'h qﬁol’?@?ﬁ%ﬂ%r“réaﬂ‘aé’kd &Rt 8F¥Hﬁg‘aﬂa®-9@§“@ttl 8toyiN0%)

f ol | owed dgyi I excess of.
anhydr ousmﬁﬁsogae‘n% Eg??ﬁ?\%ggtgg gdcﬁ% t%ge or| n?af t%befﬁgf M the”

m xture stsysted mede ta n"gneitmmai itheeapp] fdationess MeataPité Ahallbes .
tenperature rgnalnln at . about rr More h drogen fluoride was added to - -
the mxtur®d © eﬁn‘?‘f?"“&Fl (IR gaﬁwe ritt &0i apnsdiat PEaCT,BACF.HThe

wei ght of @9t 8k} alcrgd Ggg% EQ?“&:QF &q&&gcrlaqz\yagggﬁ g. Analysis of the.'.’.

- recovered product by to coh5|st
Example 3 - alternative"fluorination-step"

A sample of chlorinated difluoromethyl ether mixture (25 qm) --;:}..i
containing 50% CFHOCCl, was placed in a polyethylene flask N
fitted with an 1n1et tube for nitroqen as carrier gas, an outlet
tube leading to a second polyethylene flask” containing NaOH

' solution_(lo%),_followed_by a drying tube and a trap-cooled in__f
Dry Ice/MeOH. - e ' |

An excess of anhydrous hydrogen tlunride was added to the.
chlorinated ether . ana the mixture stirred with a nagnetic o
| stirrer. Heat was not applied, the temperature renaininq at
about 20%;_ More hydrogen fluoride was added to the mixture as - -
'needed until all the organic material had ‘reacted. The-weight-of _'5"23. |
material.collected £ron the cold trap was ‘9.5 g. - | )

Analysis ot the recovered product by cc showed it to consist
of 84.3% CFHOCFCL, a yield of 78% based on the cr.uocci, content -
of the chlorinated mixture. A small.amount of CPJDCFcl,was_also_

present.-



of 84.8%[etr], a yield of 78% based on the [err], content of the
chlorinated m xture. A small.anmount of [err], was al so present. 10 The
i.nvention may be enbodied in other specific fornms without departing from
tthe spirit or essential characteristics thereof. The present enbodi nents
are therefore to be considered in all _respeﬁ?s as illustrative and not -
restrictive, the scope of the invention bei i ndi cat ed by the appended
claims rather than by the fgregoing description, and all changes which cone
within the neaning Taadinwalgeonfm&mmevahbmyed)fut behet adpeeigie fdrmmsefore
intenged to. be enbraced thereis.~ CLAIM 1. A process for the

pf epaf-at i on - of “¥heyt ﬂ%R%i&fJnﬁ’E‘Wylt“e’t Fersiefog |gsseptial &hféwf}eti%é? ein x

| :o?ogesi Jg(r)rrrz)r|t%si'llér?'g%d\:chIZI(‘)rgelr Rat ?ng \[,%‘r%ro?iﬁe"?%aacrte %be’é?;\?/‘?fe[ &P e £ Hnslue2dd

. in all respects as zllustrative and ‘not testrictive, the scope of
the invention being 1nd1cated by the appendeg claims rather than
Syﬁihé foregbihq-descripeioﬁ, anc a11 changes which ccme within
the - meanlng and range of equlvalency of the claims are therefore' g

intended to be embraced therein. .



with chlorine gas to forma chlorinated admxturZWSt bne
conpound of the formula [err], wherein z is 1, 3; and fl ating the
compound of formula [err] -to obtain a fluorinat eﬂ‘mmmt““ﬁ iﬁﬂ!ﬁl ning at ;
| east one corrpound of the fornula [err] \gnereln dy is 1,
2 or 3 and (x+y) is 1, 2 or 3. 2. A proc‘ ss accor di nf t'o cIa|m1 whereln y

I's 1or 2. 3. A process according to 1 or 2 wherein.thea. .. »
fluorination step conprises reacting tMpound of formula [err]. Wlth'

anhydrous HF. 4. A pjoces k€] o
fluorination step corrpél sesﬁrg‘gg?%%% e con%géréapétf%}r‘mrr‘g? fflu&] nate&?,_._
antimony tridimeEnge. ea\ersﬁoﬁraeeS&f&&pa% %ldd@:lci‘-' m 4 V%&Peiﬂf%her

- conprises regenerating the antinmony trifluori e w t* T’Bgenfluorl .
A process aci@re ng ¢p z) aynid vj 2 ghes eamutdneefémrtmtt@lsalstﬂycmprl ses

reacting the conpound of formula [err] with [err].
' 1, 2 or 3, said process oomprismg.

chlorinating CI"‘ZHOCH3 by reacting said crzuoca,

 with chlorine gas to form a chlorinated admixture -

containing at least one compound of the formula |

CFZHOCHS_ZCIZ, wherein z is 1, 2 or 3. and

' fluorinating the compound of formula o -. :)

CFZHOCH_,‘ Cl, to obtain a fluorinated admixture containing at |

least one compound of the formula .
| CFZHOCCI F H;. wy,, wherein x is 0, 1 or 2 and y is 1, 2 or 3
‘and (x+y) is 1, 2 or 3. '

2. A process according to claim 1 wherein _y__is
1l or 2. | B _

3. A process acc‘:ording to claim 1 or; 2 whe're_in.
the fluorination step comprises reacting the 'compound of
formula CF,HOCH, CI;'v'rith anhydrous HF. _-

' 4. A proc'ess'accord_ing'_ to claim 1 or 2 wherein
the fluorination ste_p' comprises reacting the compound. of " |
formula CF,HOCH;_, 'c1 with antimony'-trifluoride.' :

B 5. A process according to claim 4, which
further comprises regenerating the antimony trifluoride
: w:.th hydrogen fluoride. |

6. A process according to claim 1l or 2 wherein

the fluorination step comprises reacting the compound of g

formula CF,HOCH,_ .Cl1, with 'SbCIS_YFy. .



‘of the fornul a fedffiuoridecand antimeny m@te@hé@eméeoﬁnéhéaﬂér AgRAX
‘is [err], in which at |east the fluqrination step is perf i-;?:gd i.n solution

‘with hydrogen fluoride. 8. A process accor :
precedi ng' cl ai ms wherein ghe cql gesel ackerianguke k2atin D.Soi'.'elzrra]wﬁﬁdeln

¢ -

7. A process according to claim1 or 2, wherein the fl u
conpri ses - reacti ng the conpound of the formula [err]. wit [I!liﬂ;"l;ﬁ“ﬂ“ﬂﬁ"“l
ahtinony trifluoride and antinony pentachl oride and said adnextures o

antinony trifluoride and antinony pentachl orfoiﬁ i's regenerated by reaction

g to any one of the

sai.d fluorinated reaction product conprises [err] and [err]. 9.

pr oces;g -dccor di gget Flabiiiat ivhe step comptdspsu react ihgr llrhleacpmpo]mdsoter r]

and the conpound of fornula [err] is [err] and.which further conprises

separati-ng and- theo fermad as SFgHOGH JCX r withaian aﬂuumtmeefaanmmnﬁ 10.

A process accor di ng to any one of claims 1 to 7 wherein said one:_conpound
"FBFF]

and whi ch furthef askimonystrdfiueride and ARtdPonynpelirg Fifler i8m sai d

solution. 11. A
o e re@e%%?:%%:e%c %(grr (%'Ieg tti%na%t%n%y%]rotgre% fluoride.

. 8. A process accord:mg to any one of the
precedlng claims wherein the compound of the formula
o CFZHOCH3_ c1 is c17‘21-1<:tCIic12 and saJ.d fluorinated reaction
\/ o -product compr:.ses CFZHOCFZH, CF'ZHOCJE‘CIz and CF,HOCF,Cl.
. o _ 9. A process accordlng to clalm 8 whereJ.n the
: compound— o-f formula CF2HOCH3_2C1 is CHF,0CHC1, and the - |
compound of formula CFZHOCCI FVHS-(xm is CHl"ZOCI-IFz and which _.
 further compr:.ses separat:.ng and recovering said CHF,0CHF,
~from said fluorinated admlxture. ' | '
10. | A process according to any one_" of. clai_ms 1
' to 7 wherein said one compound of the formula CF,HOCH, Cl,
is CF2H00013 and said one compound of the formula
CF,HOCC1, FVH3 - Cety) is CFZHOCFZCI, in whlch at least the
_ fluorination step :|.s performed in solution and which
further comprises separa_'l_::l.ng and recovering said CF,HOCF,Cl
from said solution. | .
11. A _proc"e_ss according to ahy one-of i:he
preceding claims wherein_ said chlorination is conducted at

a temperature sufficiently low to maintain _said ICIFZHOCHS in

. [ T [ N e e e
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preceding clains wherein said chlorination is conducted at a tenperature .

sufficiently . low to maintain said CF2HOCH3 |n“‘fﬁ%++qULg‘§L§;$y A Y
process according to any one of the preceding di tiona S
conprising reacting [err] with an al kali netal W? ent _ :
solution to formsaid [err]. 13. A proce$§5accdr §! of the

“ preceding clainms wherein an adni xture of [ert] and [err] stbj ected to

sai d chl ori Adamdq state.A process according to claim?9 mhereln sai d [err]
is fluorinated by reaction with antinony. trifluoride and sai.d fluorlnahqg
reaction product conpri®ses ¥ @HAcesfd Jadayding to any @ne Lhicte di. ng t5™

claim1l substantlall S hereldryne:f ore.described in Exanmple 1, :2 or 3.
eding claims a 1ona11y compr1s1ng reactlng CHF2c1

with an alkali metal methox1de in solvent solution to form
said CHFZOCH3. | | |

| 13. A process accordlng to any one of the o
precedlng clalms wherein an admixture of CFZHOCH3 and
CHF2c1 is subjected to sald chlorlnatlon.

- ;4.' A process accordlng to c1a1m 9 whereln sald -
CFZHOCHC12 is fluorlnated by reactlon w1th antlmony B
trlfluorlde and sald fluorlnated reactlon product comprlses.;
CHFZOCHFz and CHFZOCHFCI |

-15. A process according to c1a1m 1 substantlally -

'as hereinbefore descrlbed in Example 1, 2 or 3.

:
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