WD 2007/ 053673 PCT/ US2006/ 042634 SCLVENT COVPOSI Tl ONS
COVPRI SI NG UNSATURATED FLUCRI NATED HYDROCARBONS 5

WORBBHSREFERENCE(S) TO RELATED APPLI CATI ON(S) POTAIS2006/042634

10

15

20

25

30

application clains the benefit of priority of U S
Provi sional Application 60/732,771, filed Novenber 1,
2005. 10 FIELD OF THE I NVENTI ON This invention rel ates
to cl eaning conpositions conprising unsaturated
fluorinated hydrocarbons. The invention further

rel ates to usSOLYENRCOMPEOSITIQNS CORHRISING i n

deposit 1 NS ATDRATE FLURRNALER AR ARBONS ot cs

to novel 15 unsaturated fluorinated hydrocarbons and

their use as cleanlno conpositions and in the methods
listed Sdn RENGENS) 3O RELATEDMPPNCATION(S)
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medi a. However, chlorine-containing conpounds such as
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Earth's ozone |ay [ of the
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ofdematers almzledﬂpmsft&ﬂuorojelpmslm a'heoﬁvédtlwrfukthbr relates$o novel

and f ter| bstrates t hat have
disefratediindle BiTbtameDe Fnciieh usg aieepngent

| ROATHOSRbrRI A Mafic ARNG Qt‘é'dté _conpri sing

unsgﬁarate uorﬁnate ﬁggrocar ons. These

conpositions have utility in many of the applications

fornmerly served oaposi ti ons of
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LG S b ool AT R MR ATRB b by =

SR dsnipgunds iré gonsiderstbfodtse detrimental to the Earth’s ozone
layer. In addition, many of the hydrofluorocarbons used to replace CFC

compounds have been found to contribute to global warming. Therefore,
there is a need to identify new environmentally safe solvents for cleaning
applications, such as removing residual flux, lubricant or oil contaminants,
and particles. There is also a need for identification of new solvents for
deposition of fluorolubricants and for drying or dewatering of substrates
that have been processed in aqueous solutions.

| The present invention provides new compositions comprising
unsaturated fluorinated hydrocarbons. These compositions have utility in
many of the applications formerly served by CFC compounds. The
compositions of the present invention possess some or all of the desired



5 SUMVARY OF THE | NVENTI ON Di scl osed herein are novel
nmet hods of using a conposition conprising at | east
woner7iasas ur at ed fl uori nated hydrocar bon sel ecred/uSemnnn42634
the group consisting of : conmpounds having the formula

E- or 2z 1 ,.Wherein Rl and R2 are,

i nl%fé’asﬁ{faﬁﬁ 'gtﬂe efine @nw@omﬁsmal impaeh rbllityiocipsolivants,
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a1t ddmApéuids2GdddGh3,
CF3CE= CECH( CF3) 2, CHF=CHCH( CF3) 2,
c@%ﬁfg&q&ﬁ%ﬂg é%d@%%fm&( C(Fs) 2) ( CF3) ZC—CHEZHS )
5 CHF2CF2CF=CFCH3, C2F5CF=CHCH3, CF3C( CH3) =CHCF3,

CH2=CHCF2CHFCF3, CH2=C( CF3) CH2CF3, CF3CH=CFCH2CHS3,
CF3CH=C( CH3) 2, CFQLMEMQE%E INVENTPION-CFCF2CF3,
(Gr3) > RrEDaRhert By Ao Reinddb gpplsTg  compostion

CHOMIbIEIGE 3l Bast Gﬁém%ﬂﬁﬁﬁa)f&%htem%ﬁ'ﬂe@;&éa from
CFégg)%% CHg CFZCF3 CF3CH=CHCH( CF3) 2

of: ceayapoundsdradngrithe formula E- or Z-
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(oI Ie G BONS i) SR F G C 6y DR GH O
LR G CEAd AR IR IR GaDP=C(CRCH)

Cr3dF:FHE BECFE 6,26 H F = CERAIE G CIGFAIAE6 (CF3),,

T e T
RS FCRERS PR CERCr 381 CFEAITR, o
CHET :QHER BC Hab s CBF B Bi= COEba CBIFB(C F L5 =CFIGF3,

G SO PO o 7 PS50 ROk Glzeas

FCFEEBICRSIRPBCFOEEESF,CH=CH,,
) 2C=CHBr , CF3CF CBr CF2CF3

15,
0 QT eehs, (CraM G bET e, o ECE (R Borr2.
%@%@@E?C%Zcﬁ@ﬁz@%ﬁ‘(ﬁm((6?39 ERCRRICI R,
CF3CF;CF2CF=CHCH3, CH,=CHCF,CF2,CF2CHF;, (CF3)2C=CHCF2CHs,
CHy=C(CF3)CH,C2Fs, CF3CF,CF2C(CH3)=CH,, CF3CF,CF,CH=CHCHs,
CH2=CHCH,CF,C,Fs, CF3CF,CF=CFC,Hs, CH,=CHCH,CF(CF3),,

25 CF3CF=CHCH(CF3)(CHs), (CF3)2,C=CFC3Hs, (CH3),C=CFCF.CF3,
(CF3)2C=C(CHp3)2, CF3CF=CFCF,CF2CyFs, CF3CF,CF=CFCF.CFs,
CF3CH=CFCF,CF2C2F5, CF3CF=CHCF,CF,CoF5, CF3CF2CH=CFCF,CyFs,
CF3CF2CF=CHCF,CyF5, CF3CF,CF,CF,CF=CHCHs,
CF3CF3;CF2CF=CHCH3CHj3, (CH3).C=CFCF,CF.CF3, cyclo-

30 CF2CH=CHCF,CF2CF-, cyclo-CF,CF=CFCF,CF,CF2-, CF2=CHCFBr,
CF,=CFCBrHz, CHF=CBrCFs, CHF=CHCBrF,, CHF=CBrCHF,,
CHBr=CFCF3, CHBr=CHCF3;, CH2=CBrCF3;, CH,CFCBrF2, CFBr=CHCF3,
CFBr=CFCF3, CH,=CBrCF,CF3, CHBr=CHCF,CF3, CH,=CHCF.CFBr,
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5 CH2=C( CBr F2) CF3, (CF3)2CHCH=CHBr, (CF3)2C=CHCH2Br,
CH2=CHCF( CF3) CBr F2, CF3CF2CF2CBr =CH2,

WQRBE(7@F&73CBr =CH2, CHCI =CFCCI F2, CHCI =CCl CF3, PCT/US2006/042634
CHCl =CHCH2F, CHCI =CFCHS3, CH2CCICH2F CHFCCICHS

BTG CF o 2B < F @chORGIHBF» 10FCBr=CHCH,
GG, S UGS

RYCIEGFs, CHidB =GRS HFGHE HAHCOB CF2CF 5,

%F%%&QW&MW% e
e e
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5@%&:@8@5 SR CUERS AL GRS, CHEREREH, ™

CHCH=EECITAR @IHETCG@HQQIQ}:-&II@IFQ@?

LHEFC
cféﬁé@é@ﬁ%@-c&@% eHboenis lEZEK@i%FCHJ”
10 CHEHZRESTARERCAH,=0 @ 1S TS HIEEHCH, R et hods
i scfosed heréin are rret

usi ng “a compound
ha@HEig=(r)¢®l—lg‘)6Fmﬂ:Iel2=EGHGHCZCRs,@H&F&CFW@FgIGH%CC@ﬂCFg,

FoRERCHPReCEn Clhorar kel et Sl oy Crtei Gl BHCF,
er@P&b@E@HGﬁ&aCH?é@H@dIF’?H@ﬁP% LU@céchile)z,

fl uorol ubrican on a surface corprisin
¢ dabeFC G G ClrarGHeAC HEERC H CHs@HE@GIFCCIFapr i si ng

N A T e

f |©HCI=‘@H€¢2®HQV(9H§¥®QII§:2W3' G%t:lllra:cmetml ﬁ:l%)%cl?f/CHCI

wherein R are, independen

t oCFC@fﬂre@fCPQlﬁzBéﬁ(QH@lr- zCéGiECFS HCE%GEH2)CFs,

E%’faﬁ?@@ R IROBIA . Fﬁg of

@B}@FCFWHE’G SERCOR RGHF2,
CF2= CHCFZCH2CF3CI%§§F§ %)(Clﬁgﬁ —CFCH( Cr3) 2,

20 G{EEQHBRCHISHC!, Ebe g&%@;@ CIF;, CHz=CCICF,CF,CoFs, and
CHCI=CHCF,CFC5Fs.

In one embodiment, the methods disclosed herein are methods of
using a compound having the formula E- or Z-R'CH=CHR?, wherein R’
and R? are, independently, C4 to Cs perfluoroalkyl groups, for cleaning an

25  article or substrate.

In another embodiment is a method for depositing a fluorolubricant
on a surface comprising: (a) combining a fluorolubricant and a solvent
comprising an unsaturated fluorinated hydrocarbon selected from the
group consisting of;

30 (i) unsaturated fluorinated hydrocarbons having the
formula E- or Z-R'*CH=CHR?, wherein R and R? are,
independently, C4 to Cs perfluoroalkyl groups; and



CH3CF=C( CF3) 2, (CF3)2C=CHCH3, CHF2CF2CF=CFCH3,
C2F5CF=CHCH3, CF3C( CH3) =CHCF3, CH2=CHCF2CHFCF3,
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CF3( CF2) 3CF=CF2, CF3CF2CF=CFCF2CF3, (CF3)2C=C(CF3)2,
10 ( CF3) 2CFCF=CFCF3, (CF3)2C=CHC2F5,
( OF3) 2CFCF=CiiF3, unsauyatest flupriae dydro@rbeGHes BRI rom

()28 ORGER) o PR EH,

o0 o o emscee o,
CH2=C( CF3) crfzcgz%h%‘:@ﬁghﬁ% @E&(CHs)

Go=CHO DG W&Wﬁ@éﬁ B AL,

(CF3) ZC—CFCZ@HS @@E%MWHC%%HW@B#GFCH&

oo A BB B ESatike . oneoror.crrcr,
3G R e Attt Gty CEaCH=C(CHa,
( CH3) 2QCFCFCQE:fé@EEBCFcﬁHzoCEEQEbEEFQFQEEQEEZCF3)ZC =C(CF3)s,
o s TR TS CF G (LB et s b corcrs, -

CHBr =CHCF3, (CRgy; CBIGH=3C HCEERCF (¥ J65F, CPEBHEEHGE 3, ‘

CFBr =CFCF3, ég %}%ﬁg 2CFE3 CHBr CHCF2CF3
CH2=CHCF2CF28r2~

CFachCar @zﬁﬁw&@%&%&% y

WD 2007/ 05367 CHETCHEMICH:R4 B8R, CRER=CERITE2) 2CHF2,

SFH?S(B[%EU , Fz@%@?&fﬁa r|:_2(2 lﬁégé 2CFCBr =CH2

Crack2Gr2Ca SOl N O S s IS ca o
CFsCFzCFgC(CHg) CHj, CF3CF2CF2CH=CHCHs,
CH,=CHCH,CF,CsFs, CF3CF2CF=CFC,Hs,
CH,=CHCH,CF(CF3)s, CF3CF=CHCH(CF3)(CHs),
(CF3)2C=CFC;Hs, (CH3)2C=CFCF,CFs, (CF3)2C=C(CHa),,
CF3CF=CFCF,CFC2Fs, CF3CF2CF=CFCF,C,Fs,
CF3CH=CFCF,CF4CFs5, CF3CF=CHCF,CF,C,Fs,
CF3CF2CH=CFCF,C;Fs, CF3CF2,CF=CHCF,C,Fs,
CF3CF2CF,CF,CF=CHCH3, CF3CF;CF,CF=CHCH,CHj,
(CHs)2C=CFCF,CF,CFs3, cyclo-CF,CH=CHCF,CF,CFo-,
cyclo-CF,CF=CFCF,CF,CF,-, CF,=CHCF,Br,
CF,=CFCBrH,, CHF=CBrCF,, CHF=CHCBIF,,
CHF=CBrCHF2, CHBr=CFCF3, CHBr=CHCF;, CH2=CBrCF;,
CH,CFCBIF,, CFBr=CHCF3, CFBr=CFCFs,
CH,=CBrCF>CF3, CHBr=CHCF,CF3, CH,=CHCF,CFBr,
CH,=CHCBIFCF3, CF3CBr=CFCF3, CH3CBr=CHCFs,
CF3CBr=CHCH;, (CF3)2C=CHBr, CF3CF=CBrCF.CF3,
CHF,CBr=CFC;F5, CF,=CBrCHFC,Fs,
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CHCl =CCl CF3, CHCl =CHCH2F, CHClI =CFCH3, CH2=CCl CH2F,
CHF=CCl CH3, CH2=CClI CCl F2, CH2=CFCCl 2F, CHCl =CCl CHF2,
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10 CH2=C( CHF2) CCl F2, CH2=CHCF2CHCI F, &Hg@g(%) CF3,
gH%l WZ%HB%E@@MEEIC%Q@&C%@fQFS
Grocor o ol it R e R L E R CR B i 2. 15

CH2=CHCCl FCATF2C( OHZ&QWFQEE(CBQFQB@EW&HCH =CHBr,

G o—o0T Cr2 e T GG, 7 GhiST (eEanErs,
CF3CH=C( CCl F@F 3@6@55%\4?&?%@&—8%, CHCI=CFCCIF,,

CHCl =CHCF( CCl
CHCI =CF( CFz)QIctQmCI@IﬂrcacnmEm&F OERI=0RGH24,H2CCl F2,

Cro-Cror CF G5 Crhy LRSIt s,

CHCl =CHCR2CR4Z R CE Bt GHC@IEGGCHFQ'VGH@NCH@'O{FN
conbi nation;_(b) cont actlﬂég t he conbi nati on of

| ubri cant - s NERECIFHRIR, HeCl.3GFCobe CHaRE CIGHCIF,

{1 vor or ubr - e SO IGC PR CHty acEiCie O B Cracrs,
anot her enbddﬂ@ﬂtﬂCHS)l@Fp{CﬁQ%(fﬁHcm %T@HZB@@CFE@F?t
Subbirato: 2@4&’!”%&%@%;&2,@%*@%‘;8 1@, G266 08 aF:s
e USZOOG/ g-](%l%?@%@élnél nve%ﬁt I O%WSIC; HBIZ'

t he conp03|t|ons 0 resent
conpri si ng @Jﬂjﬁﬁl@ﬁlFCé}Iﬂg Gl'rQnGﬁ)lCHQ@ﬁ)\l’Fp@th:eHCFZCHCIZ

another - embSaEACEY GelFerptbrG R RS ACm H GRS
S 2 Gpmroogsi et e Ch g
to Co per | @ KPFGHoBH;CHECHCCIF,, (CFa)C CHCI
CF3CH=C(CCIF2)CF3, CHCI=CHCF,CCIFCF3,
CHCI=CHCF(CCIF2)CF3, CF3CF=CCICF.CF3,
CHCI=CF(CF2),CHF2, CH,=CCICF2C,Fs,
CF2=CHCF2CH,CCIF,, (CF3),CFCCI=CHo,,
(CF3)2CHCH=CHCI, (CF3),C=CHCH.CI,
CH3;=CHCF(CF3)CCIF;, CH,=CCICF,CF.C5Fs, and
CHCI=CHCF,CF,CyFs,
to form a lubricant-solvent combination;
(b)  contacting the combination of lubricant-solvent with the
surface; and
(c)  evaporating the solvent from the surface to form a
fluorolubricant coating on the surface.
In yet another embodiment is a process for removing at least a
portion of water from the surface of a wetted substrate, said process
comprising:



In yet another enbodi ment is aconposition conprising

an unsaturated fluorinated hydrocarbon selected from
woOher7gssap consi sting of CH2=CCl CF2CF3, CHCl =@EiDRRE68/042634

CHCI =CHCF2CF2C2F5 and 10 CHBr=CHCF2CF3. O her objects

and adv nta es of the present_ invention will becone

appar en?) €8 F"’}?Bﬁg ﬂé‘RiSPB@EﬁtPrYV'mw@eaﬁqmmﬁﬁDHSeowlermesem

the detail f fall ows.
DETAI LED %&?Eﬁ?@?ﬁ@%ﬂﬁﬁ%ﬁ%ﬁ/hsgpw s and
enbodi ngn rembamg the ssubsizaterfrdre dontuwt evitinshid @bmpaRIitRnY
exerrpl After reading this
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f ddhereds R sadiRere; tm’ie@Endalytl)olﬁ‘e. tongmrﬂuofoaim groups.

32? or 1 T Vet atibirsr B SRRATRia SeRBLERGn compraucr
adohseasate fiedrndted ﬁ_f/dm‘ambrf@lééteaefﬁﬁﬁ ms—g cg&J &W\Slstlng of

S ns _are defined or clarified
r@%@ﬁ@ﬁ@&mmscmwﬁprcl;tmgc;Homaazo@la@and 25
10 "Bt n8E,cEhas, * "having” or any other variation
t her eof é ﬁtended to cover a non-excl usive

i ncl usi on. Omer objettphad advaitages of tieprReent MvEhGbS will
or, agg}jﬁt atus that conprises a list of elenments is not

ndCESTG RRRATENHIQ thase gkillgd iy thenad eipenerianercerta theedetailed
' %@séﬁ&nﬁﬂ%ﬁh@h&ﬂ&ﬁéﬁo%s expressly listed or

i nherent to such process, nethod, article, or

appar at us. Further unl ess 30 expressl y stated to the
45 Contrary, " I n%I_ not to an
excl usi ve of=

sati sf IM)béfsr%bts ang e%bdd\ﬁenfs"l‘ué\%’\bé% d@s%r‘betof #@?\/eoénd

present) and is false (or not present)
@rwqewmaw Tt noigroitiey 0 Af&s 4eading thistspecifisation,

( SRIE Rl aritpoBte TR blter HbegR aheoBoaRadiiB s
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or_convenience and to 5 give a

Thi d |
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ot herw se technical and scientific terns
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As used herein, the terms “comprises,” “comprising,” “includes,”

25 ‘including,” *has,” “having” or any other variation thereof, are intended to
cover a non-exclusive inclusion. For example, a process, method, article,
or apparatus that comprises a list of elements is not necessarily limited to
only those elements but may include other elements not expressly listed or
inherent to such process, method, article, or apparatus. Further, unless

30 expressly stated to the contrary, “or” refers to an inclusive or and not to an
exclusive or. For example, a condition A or B is satisfied by any one of the

following: A is true (or present) and B is false (or not present), A is false



herei n have the sane neani ng as comonly under stood by
one of 10 ordinary skill in the art to which this

wonvensseon bel ongs. Al t hough net hods and mat ePCaUS2006/042634
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simlar or equivalent to those described herein can be
used in the practice or testing of enbodi ments of the
pr @& 8at Preseai anshB is tiuedpr ereSﬁa?)heu@ battd ArertceBizae druar(er
d%a%ééh d below. Al publications, patent

applications, patents, and other references nentioned

her ei n Alse, ise bhtairqrdant & dniplogkate descrite bleehdnts and
ent i ret|¥, u1rc11| ess a Ear ticular passage is cited. In
c RQMRPNeR ceseribed Rargin.c Lbists Seagimerely fossonverienge agd to

defii,Qiatd i L1 , . N
oo oo oo of LSO, ThESeserpr
orshoudthbie mead itoinshubksdon@obat leiast dhangnd Appkingatiralso

specgi fically incorporate the eptire content of all
o iglst e pliral HEss § s dous thatddsreeank siervisn s
al so i noMIERs biawWie ASARIE A Seditfical ErinSHific terms used
Provi si onal applications 60/ 732,396, filed November ?[

20wein ljertbe oo Meaniey Al eemveonty ungeasood by B2, G2,

fi . 60/ 732 581, fil Novenb

1, S35 SRR s ar Bt a6 BRbogr AfihofioH Grethoas
otdrrl matdritds Simikfy dpdoaivalett th thale/@dsciibeliHMEi can be used
ran preferred range, or a list of upper preferable

e, ) ! .
van g'é% PEdice sidestinaepierbodiments ekthet presentkinventian, suitable
u L] 2 i Si L.l S
e LR e N
prala;fpéicaMhs; @Ig@tami;ca\cl\}:\elr g&fereﬂmg‘ﬁehﬂidﬁdd P refy Qfeer red
val ue, r rdl ess o t her ranges are separate )
ditaceTberied g renee iy SBeNtisgly nuless anarjeylapeagsage is

R ol Y BOA B b,
i wittgentrolanla gdditian, dins matetials mettodsaagd examples am

[ ded th h he,.i n) ' b limted
+ dhStETEs o it Baf G ot ABE et ni g & T ange.
- 7 VWO ZMficAhikSshcitfehif mdnsirafe thtdentlr8 cBRfent of all cited

enbodi nent, the present invention provides conpounds
hdefeigneasdinftbisriselogureo Applicartsiaarnceiporatel ky neference the

Sl oL gl i PRI ol R 4, 2005

| 180/ I8E09 0 led Noveaibdri 172008, 601732592, RGN ovIrAbER CF2005

CF CF3&012 5. CF2CF2CF2CF3, CF(CF3) CF2CF3, CF2CF(CF3)2,
$04732,683 Hisdidaveraey 1, 2CF( CF3) 2,

CL ) B RS AT A el Tt JABRT

c papametts iegiveprasseitherd rangéapreferted range, or a list of upper
preferable values and lower preferable values, this is to be understood as
specifically disclosing all ranges formed from any pair of any upper range
limit or preferred value and any lower range limit or preferred value,
regardless of whether ranges are separately disclosed. Where a range of
numerical values is recited herein, unless otherwise stated, the range is
intended to include the endpoints thereof, and all integers and fractions
within the range. It is not intended that the scope of the invention be
limited to the specific values recited when defining a range.
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10 TABLE | Code Structure Chenmical Nanme H E
CF3CH=CHCF3 1, 1, 1,4, 4, 4-hexafl uorobut-2-ene F12E

wWQaBBCHsEIAC2FS 1,1, 1,4, 4,5,5, 5-octafl uoro ent - 2PemnaiS2006/042634

10

F13E CF3CH=CHCF2C2F5 1, 1,
1,4,4,5,5, 6,6, 6-decafl uorohex 2-ene F13i E CF3CH=CHCF
cF3’ 2 1Inone embodinsentethenpresentingention piavitesnedrhpounds

T BengRR ol GO R TaRs (ERmad vosein gl od K

gﬁ@ independentiyh (5. 16, & Ferfludrodiice gedupeor Bimpled-dIR and R?
i E
1,9M0¥P3 'QP?H:% %’t@r%ﬁ%\\‘mlﬁ%‘i’ .82 Gaofs, &ﬁz&ﬁzﬂﬁw CF(CF3),

h
%F&wzd‘%’:ﬁgﬁ?ﬁ)%cﬁ W@( I33hex 2-ene
RGO CEGELHORECIIGF (F o, C(CF).CaFs,

e E e R R LR B FeChr s, R0 CTCRA)CF o s

1,Bxemplady, mod-Iimifing .Fo %u%PP'
ReEpiady, noplg n%, ' m%bu%&ﬁ%n%?e%@{;é? 'gl-:?éﬂ Lat
trifluoromethyl) hex- 3 ene F15E CF3CH=CH CF2 4CF3 1,

1, 1,4,4,5,5,6,6,7,7, 8,8, ecaf | uor ooct - 2- ene
F15| E CFSCH=CH— 1, 1, STAﬁf_EaF

Code 4,14 5. 58Bychyrg, 7- undecafl uor 0- 6- ('t IChémigainamed yT ) hept
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apparatus such as a pump at the reaction temperature.

In one embodiment, the ratio of perfluoroalkyl iodide to
perfluoroalkyltrihydroolefin is between about 1:1 to about 4:1. In another
embodiment, the ratio of perfluoroalkyl iodide to
perfluoroalkyltrihydroolefin is between from about 1.5:1 to 2.5:1. Ratios
less than 1.5:1 tend to result in large amounts of the 2:1 adduct as
reported by Jeanneauy, et. al. in Journal of Fluorine Chemistry, Vol. 4,
pages 261-270 (1974).

In one embodiment, the temperature for contacting of said
perfluoroalkyl iodide with said perfluoroalkyltrihydroolefin is within the

range of about 150°C to about 300°C. In another embodiment, the
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In one embodiment, the trihydroiodoperfluoroalkane prepared by
reaction of the perfluoroalkyl iodide with the perfluoroalkyltrihydroolefin
may be used directly in the dehydroiodination step. In another
embodiment, the trihydroperfluoroalkane is recovered and purified by
distillation prior to the dehydroiodination step.

In one embodiment, the dehydroiodination step is carried out by
contacting the trihydroiodoperfluoroalkane with a basic substance. In one
embodiment, basic substances include alkali metal hydroxides (e.g.,
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In one embodiment, the temperature for the dehydroiodination
reaction is from about 10°C to about 100°C. In another embodiment, the
temperature for the dehydroiodination reaction is from about 20°C to about
70°C. In one embodiment, the dehydroiodination reaction is carried out at
ambient pressure. In another embodiment, the dehydroiodination reaction

is carried out at reduced or elevated pressure. In one embodiment of the
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[ tnhydeomdomxﬂaoma@mmedo@é@l&hﬁbﬂlqlﬂd bagiersupstamicet y such

as an Ikane ?’B ane, heptane, or octanc?c‘l

o ot MO roaftisnt. fhe (hactips lentar thh deBydmadietion

hieHH6AL BPe 1

carbon tetr argﬁfor | of @@W@%?}c ?%%éé)?ﬁw%@%%é’ag%%nedrmg

( en dhe sdiubilityy of thetreactants. hlyll antother dmbydineartethe
dehydroiodination reaction requires from about 30 minutes to about three
hours for completion.

In one embodiment, the compound of formula | is recovered from
the dehydroiodination reaction mixture by phase separation after addition
of water. In another embodiment, the compound of formula | is recovered
from the dehydroiodination reaction mixture by distillation. In yet another

embodiment, the compound of formula | is recovered from the
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10 tetrahydrofuran, 2-nethyl tetrahydrofuran, dioxane,
di nmet hoxyet hane, diglyne, or tetraglyne) in the
wonrew@isg3of a phase transfer catalyst. In oneCswsk6/042634

enbodi nent, the phase transfer catal yst includes

quaternary. ammoni um hal i des (e.g., tetrabutylammoni um
ygeoiotligatian fiegstiom BiUTm by combiriation, of phase separation

trg ' i de, 15

doégégg%d?ﬁﬂn‘é%@hy am%ﬁ%ﬁmm%ﬁé%ri de, and

t ri capriplopienembydiarent;therconyiositiordedf, the présaritaiyention may

D TR EA Sncls PATReNS B EebnuR I far cmmiecee oope
5 cyimgourlsyiftidle ¢ 0N aHBther ERMMHIMBNE hﬁ@?ﬁ@%%it@hggﬁay

ethers (e.g., 18-crown-6 and 15-crovn-
arfOMisesaseaiination aflcempewdsaif fdirmaila bn reaction i s

conduct [ e enc f- sol yent by adding the

tri hydr“g?%Q{)@r f‘f%%@]@aﬁf QFB“RC{P 28?"%3%%%'?%@ d basic

s Wonfigmetionbhisonere b Sieredss mets) eWHRACthe WpekifitBsdrRér is not
ra%@ijeh){drm odi nation reactions are from about 15

ﬁri %’f‘ ) tagms]cemtinw@ttjpa i intepoled tsbiﬂ@hﬁiier@]l singleon
ANKY - o
10 L RRnAPusRbhal KoRlors, MhdiF SHiraEBBme T FA R maipation thereof.

f Fomirsiance, 301 18 isiheanttto represent thecE-isdrasf, Z-fsemer, or any
conB'I, etion. | n.)&ne e di rent, the conpound of formula

| SPERRALRRP RIS AT N2 IspEng/ainaBYirAte Anothasexpmple is
m 3|E H C ] . .
O, By hioh R RERHIE I EaSomer Ziomel or y Sombination
| or gnixisice ok beth isomers incanietafidr oi odi nati on reacti on

m Xt ur i stillation. In yet another  epbodi nent,
15 the coﬁ%%ﬁﬂ@'oaftoﬁ%‘? [yegtiye PQX‘PQHBQ%F'S&?W_ BONS.- 13 WO
2QngatiratedIIUdahaldd o 8BBRE presdhied ‘PrL‘FQbBaZ t&be used as
reaction mxture by ‘a conbi nation of phase separation
afleaningieempesitions,itadgo as ¢ledining agentsofor cleaningssurfaces or
eEJHBQtirQEEQt’ the conpositions of the present invention
may

conprise a single conpound of Formula |, for
exanpl e, one of the 5 conaABIdE2i n Table 1. In another

compositions mayvy comrise a

carbitiie on of lcompoundrUsiUregr oyl o || ManyChemicajName
HEGmIfMATEE of FqrifielCF GRFGH2 as di f f drasfidd-tetrafiuoro-3-
configuratignall i soners or st ereoi sondirfluowreathyhel-butene
HEBet447fz i soner| CR:GRCF,8EEQHhat ed, |83 4 5)b-heptafiuoro-1-
invention is intended to include all |Yergémse 10
HEGrf44Myed | onal] ClHTBFGF,CFJGHE, St er 43 3OPAS 5 MepBifiioro-1-
combi nati on thereof. pentene
HFC-1447czcf CF2=CHCF,CH,CF3 1,1,3,3,5,5,5-heptafluoro-1-
pentene
HFC-1447mytm CF3CF=C(CF3)(CHz3) 1,1,1,2,4,4,4-heptafluoro-3-
methyl-2-butene
HFC-1447fyz CH,=CFCH(CF3), 2,4,4 4-tetrafluoro-3-
(trifluoromethyl)-1-butene
HFC-1447ezz CHF=CHCH(CF3). 1,4,4 4-tetrafluoro-3-
(trifluoromethyl)-1-butene
HFC-1447qzt CHFCH=C(CF3), 1,4,4,4-tetrafluoro-3-
(trifluoromethyl)-2-butene
HFC-1447syt CH3CF=C(CF3)2 2,4,4 4-tetrafluoro-3-
(trifluoromethyl)-2-butene
HFC-1456szt (CF3),C=CHCH3 3-(trifluoromethyl)-4,4,4-
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For i nstance,
E-i soner,
woabdr/sosers in

Z-isoner,

or any
any rati o.

F11 E is neant to represent the
conbi nation or m xture of
Anot her exanpl e i SPCE33E)06/042634

by which is represented the E-isoner, Z-isomer, or any

—corbination-— or

mxture of both isane

S in any ratio

15 In addition

o the inventive conpo

ukiiflg o2 duterel

HEi§oV456pewys at ur

in Table 2 can

aCHF 2EF O #GECES hydr o

be used as cleaning c

C2,3phAD, phexafiiero-2-
op@tenéi ons, or

OCRgeRICHF=CHCHzl eani ng

H&Gs 945652y eani n

substrat es. TAB|LE 2 Code Structure Ch

844 BE5-hekafluoro-2-
Eéiftahe Name

HAC1 4585y (

trifluoroneth |

2 3 B

4,74-1¢T

X ﬁ%ﬁﬁ%"é‘é HOE% 447t 2

+
nT171C

e T

Pa47czclf

L e
308 psiatugre-1-

geentene vt m

1 13235655 |
HEE Mok 3) (o

-2-hut ene HFC

H

fluoro-1_entene
1447fyz CH2=CFCH( CF3) 2

1=G(GFCH-GF4- he pt af

4.4et-tiftgororat h

@rifluoromethyl)-1-butene

HF&- 14 #dmeyfr af | u
HFC- 1447ezz CHH

odCbsGH=CFCH-Gdtonet h |
=CHCH(CF3)2 | ,4,4,4-t

1,1; hBdtetnafluoro-2-
eperstéhalor o- 3

HFO-1488metret h |
| ,4,4,4-tetraf

CE;OHEECH,)BIFC- 144792
| uoro-3- trifluorometh

=,

t 1,9 Lirffitokd-Simdthyl-2-
BUt.@gé but ene

FEHa1242¢ SV

trifluoroneth

F=CF oA A—A—tot
[CFf! 63gf§eF|L§|Fc- 14565

HFC- 1456szy CF3
ent ene

3- trifluoroneth | -4,4,4- -14 WD 200
PCT/US2006/ 042634t rifluoro-2
FerdlEdmeY crorg GFEieCF BoECRGES | uor

CF2CF=CHCH3 3, 4,4, 5, 5,

T ,I1I ,I3U g-, ,6-
%ﬁf}é@r& -hexene (or

Qp=Lhexene)

01- '"é '-1 '%’Izt%ﬁ@,'5!6’6v6'
FHosiecafluow--hexene (or

perfluoro-3-hexene)

FC-151-12mmit

(CF3)2C=C(CF3)2

1,1,1,4,4 4-hexafluoro-2,3-
bis(trifluoromethyl)-2-butene

FC-151-12mmzz

(CF3)2CFCF=CFCF3

1,1,1,2,3,4,5,5,5-nonafluoro-
4-(trifluoromethyl)-2-
pentene

HFC-152-11mmtz

(CF3)2C=CHC3Fs

1,1,1,4,4,5,5,5-octafluoro-2-
(trifluoromethyl)-2-pentene

HFC-152-11mmyyz

(CF3),CFCF=CHCF3

1,1,1,3,4,5,5,5-octafluoro-4-
(trifluoromethyl)-2-pentene

PFBE
(or HFC-1549fz)

CF30F20F2CF2CH=CH2

3,3,4,4,5,5,6,6,6-nonafluoro-
1-hexene (or
perfluorobutylethylene)

HF C-1549fztmm

CH=CHC(CF3)3

4.4 4-trifluoro-3,3-
bis(trifluoromethyl)-1-butene

HFC-1549mmtts

(CF3)2C=C(CHs3)(CF3)

1,1,1,4,4,4-hexafluoro-3-
methyl-2-(trifluoromethyl)-2-
butene

HFC-1549fycz

CHy=CFCF,CH(CF3),

2,3,3,5,5,5-hexafluoro-4-
(trifluoromethyl)-1-pentene

HFC-1549myts

CF3CF=C(CH3)CF.CF3

1,1,1,2,4,4,5,5,5-nonafluoro-
3-methyl-2-pentene

HFC-1549mzzz

CF3CH=CHCH(CF3)2

1,1,1,5,5,5-hexafluoro-4-
(trifluoromethyl)-2-pentene

HFC-1558szcc

(CF3)2CFCF=CHCHj3

3 141515,5'pentaﬂu0r0-4-
trifluoromethyl-2-butene

HFC-1558szy

CF3CF2CF,CF=CHCH3

3,4,4,5,5,6,6,6-octafluoro-2-
hexene

-15 -




HFC- 1456nst z CF3C(CH3) =CHCF3 1,1, 1, 4, 4, 4- hexaf | uor o- 2-
meth | - 2- but ene HFC- 1456f zce CH2=CHCF2CHFCF3

w0 2807455675, 5- hexaf | uoro- 1- ent ene

HFC- 1456f t nPCT/US2006/042634

CH2=C( CF3) CH2CF3 4,4, 4-trifluoro-2 trifluoronmeth I

-1-hut ene

HEC- 1474nvyf CE3CH=CFCH2

HEG-1558fzceg r af |
CE3CH=C(CH3)2 1

| 6Ha=CHGCMmEFLEEFp48

1, 1 -trifluoro-3-ne

#8,4,4,5,5,6,6-octafluoro-2-
[ hgkere but ene

HFG-1558mAetz€F3(
dodecaf | uoro- 1-

Y 358=CHZFICH;2, 3, 3,

hexene (or perfluoro-

A1 4, p42t-peRtafluoro-2-
(tARSHRMethi=2doentene

HFC-4588HmEr3Cr2

hexen‘é?rcf F% ?%uor 0-

aVaSoVilea wiollls)

' P4 A 55 uQro-2-
3@“&&@@ ethyllr1zpentene

99d§caf [ uor o- 3-
HEGTBBTE uor omet
i ﬁ Gl Eﬁﬁ%r onmet

(CE3) 2C=CHC2F5

?F?%{R@@) .‘:—'EZ 151} 19

2 3,4 5 5 5-ng

i
4.5,5,5-heptafluoro-2-
methyl:1spentene

h(}F}CEzQFmCHﬂECH% 152}
1,1.1.4.4.5,5,5-octafl

4 4nivb,6,6-heptafluoro-2-
L bexere

HRG-1BGdizforet h |
( CF3) 2CFCF=CHCF

ChbebHO QIG5 52- 11
3 1,1,1,3,4,5,5, 5-0octa

44yy,5,6,6,6-heptafluoro-1-
[ heare 4-

HRG-fbepsfoypet h |
3,3,4,4,5,5,6,6

CEzCPRICReCFERBE CF3CFPEH
6- nonafluoro- or HFC

%1%@or obu

3)3 4

: ,@Qz%??ﬁ%gﬂ%om _3-

%He'? q}W' F(G! 5323 bi

4‘5‘, ,P tetraﬂu
{ pme hyl - -pentene

G T et &

hut ene HEC- 1549

sz

{ CF\.2C=C
\CZ

u@)’r Mtﬁq§,|5)-h@_ptaﬂuoro-4-

methyl-2-pentene

HF G531 86 Bmmtet hex

3Gk = QWC% R_H;)fl
@EMQECIHs f | uor onme

t h 111, 3dtelrafiuerne2-
(trifluoromethyl)-2-pentene

HFC-1576ssty

=CFCF2CH( CE3) 2
(CH3).C=CFCF.CF3

3,4,4,5,5,5-hexafluoro-2-
methyl-2-pentene

HFC-1576mmtt

(CF3)2C=C(CHa)2

4-methyl-1,1,1-trifluoro-2-
trifluoromethyl-2-butene

FC-161-14myy

CF30F=CFCFQ_CF202F5

1,1,1,2,3,44,5,56,6,7,7,7-
tetradecafluoro-2-heptene

FC-161-14mcyy

CFsCF,CF=CFCF,CoF5

1,1,1,2,2,3,4,5,5,6,6,7,7,7-
tetradecafluoro-2-heptene

HFC-162-13mzy

CF3CH=CFCFQCFQCZF5

1,1,1,3,4,4,56,5,6,6,7,7,7-
tridecafluoro-2-heptene

HFC-162-13myz

CF3CF=CHCF,CF2C2Fs

1,1,1,2,4,4,5,5,6,6,7,7,7-
tridecafluoro-2-heptene

HFC-162-13mczy

CF3CF2.CH=CFCF2CzFs

1,1,1,2,2,4,5,5,6,6,7,7,7-
tridecafluoro-3-heptene

HFC-162-13mcyz

CF3CF2CF=CHCF2CsFs

1,1,1,2,2,3,6,5,6,6,7,7,7-
tridecafluoro-3-heptene

HFC-1659szy

CF3CF2CF2CF2CF=CHCH3

3,4,4,5,5,6,6,6-octafluoro-2-
heptene

HFC-1678sfzy

CF3CF2CF2CF=CHCH2CHj3

4,5,5,6,6,7,7,7-octafluoro-3-
heptene

HFC-1678ssty

(CH3)2C=CFCF.CF.CF3

3,4,4,5,5,6,6,6-octafluoro-2-
methyl-2-hexene

HFC-C1538zz cyclo- 3,3,4,4,5,5,6,6-
CF>,CH=CHCF-,CF>CF»- octafluorocyclohexene

FC-C151-10y cyclo- 1,2,3,3,4,4,5,5,6,6-
CF,CF=CFCF,CF,CF>- decafluorocyclohexene
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10

15

HFC- 1549yt s CF3CF=C( CH3) CF2CF3
1,1,1,2,4,4,5,5,5-nonafluoro 3-neth |-2-entene
WORWM5308rzz CF3CH=CHCH( CF3) 2

1,1,1,5,5,5-hexafl uoro-4- trifluorometh |I -2-
HFC- 1558szcc ( CF3) 2CFCF=CHCH3 3, 4, 5, 5, 5- pent af | uor o- 4-

trifl uddEneqmpeu

PCT/US2006/042634
ent ene

phintedin Taple 2 aspawailable commercially or may

et P s bt s et et dn boal sl F Uasthbla ergi

CH2 =CHORr 20B2thi2édifriznd, dedniflg Tomposiopetaainl stmprisk a single

hexene

nZFC-&ﬁSSQr?m zc (CF3),2C=CHCF2CH3 .
1,compopingl as.listed, Top example, in TRl it Angthep erhodiaent,

gekig Borpolier

O TR PLSrbiage of SoTRpUnds from

HA@bIS 87 in yetmeaheCEaBEaiBe riCERRaRiY, dompbsitions may comprise

.5, 5- hept af | -2- meth |-1-ent HEC- 1567
AR Bon &7 eSibaulds ey 2618 5854 Bne s reors- carapeunds of
HEGriefy [ 2f ¢ CH2=CHCH2CF2C2F5

4,4,5,5,6, 6, 6-heptafluoro-1 hexene
cpmpoundsdn A ablel2 exst ak| diferen comfegurational

CF3CF2

HFC-1 567sfyy

AR STt Rl € PO ERR

bR )i§ AtBnddd fo ihclide. dll Singie
| -2-entene HFC- 1567mt yf

( CF3).2C=CF

Fl_%o@fﬁbl:lﬁﬁt@néf isBRidhs,

1 singje Qtet@?'ﬁﬁmel&%r%-a%ly qambipgtentharecl. Foripstasse,
LA PR S AP oo pqant o reresens

( @3 E2iSafieCHB)sdrdenret BpY combidation ér mixtwref both isomers in

trifluoronmeth | -2-butepe FC-161- 14 .
POt CRBOIRESRATDI 1511, 5204 58 57 &, Trirdepafiuoro-3-
heptene (HFC-162-13mczy), by which is represented the E-isomer, Z-

isomer, or any combination or mixture of both isomers in any ratio.

In addition to the inventive compounds described above, the

bromine-containing unsaturated fluorinated hydrocarbons presented in

20 Table 3 can be used as cleaning compositions for cleaning surfaces or
substrates.
TABLE 3
Structure Chemical Names

CF2=CHCFQBF

3-bromo-1,1,3,3-tetrafluoropropene

CF2=CFCBrH,

3-bromo-1,1,2-trifluoropropene

CHF=CBrCF3

2-bromo-1,3,3,3-tetrafluoropropene

CHF=CHCBTrF,

3-bromo-1,3,3-trifluoropropene

CHF=CBrCHF;

2-bromo-1,3,3-trifluoropropene

CHBr=CFCF3 1-bromo-2,3,3,3-tetrafluoropropene
CHBr=CHCF3 1-bromo-3,3,3-trifluoropropene
CH,=CBrCF; 2-bromo-3,3,3-trifluoropropene
CH»,=CFCBrF, 3-bromo-2,3,3-trifluoropropene
CFBr=CHCF3 1-bromo-1,3,3,3-tetrafluoropropene
CFBr=CFCF3 1-bromopentafluoropropene
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tetradecafl uoro-2-he tene FC-161-14ntyy
CF3CF2CF=CFCF2C2F5 1,1,1,2,2,3,4,5,5,6,6,7,7,7
woebvr7adewaf | uor o- 2- he tene HFC 162- 13nrzy ~ PCT/US2006/042634
CF3CH=CFCF2CF2C2F5 1,1,1,3,4,4,5,5,6,6,7,7,7-
——t—r—|—eleeat-l—um—e-2-he—t-ene HEC- 162- 13nyz
CHACBICIGEFRF2C2F5| 2-btorho3, 3,444 ﬂrﬁerﬁaﬁu&o?& -butene

GEBATGIOFUAED: 2 Ne i%{omogfg,w? g etgailoro-butene

N I A 7 a4 W iy g | Ly Ly Ly &y =y Ty IOy oo

GHi=RdEFbOBsBr- 3- he 4-®|n@no¥-$:&4l:ﬁ-2etﬂaﬁ‘ltmm-1 -butene

¢ I%g%&éfwrézgcsz 3’ ,b}q:il\gé,?t ngkigt;afﬁjorb7 guténe
G882 CFRH:2 CF= CHCLIB-bBQmmn, 5,153,8 4’6461e<prafdruQr-buténehe
CREREERCR{te Y ot ai %ué%m oy

Qlw'cs@:arécdrtﬁﬁdychch& Brama-513 -mﬂapm-afmmeme;o

ibrr@-ébem HFC- C153! ,
RFCRIGF6F3 4 4| &beorgol, 1 é:tﬂ:ﬁ;ﬁcﬁ'-z@naﬂucrrg-Z-pentene

CH?F CA0 B OGS ohexe@_@roﬁl,@ WD32PAH 95&3&7t§fluorg- -pentene
ﬁé}é 44054 ne compounas TTSrE Z dlI €
ChesCBIGHE Gabser o1 2-DJOmE- trip b, 56 Srentafiiore- hpenienees
CHBMTH (CRLEHF 4 0r1-@$orﬁ6$3 3b4ad QW%%bﬂaﬂddﬁo-qD@entene
C@@%@ Ee ey S AbEe: ?3?5 ,gi’x,é-%gpfa%mrﬁéammeae
0= mmHMm iajt rorE?Cll , €318, 65- ﬁ@f(ﬂﬂ@@réﬂ%@ﬁé’?& |
(o40) rrse a Cco I N n o ro n
(@pgzgpgtgpg(}gnbo_dl r%ﬁ{omngzgﬁpﬁger{@g '?’]fqt r%thyl)-h

conprise a conbi ndbutene of conpounds from Table 2 and

cf?—*}%ggémﬁa F)%F%gnpl OI ug-f%r%qqrﬁ%g/‘ﬂhaj I;s;%mt&fuotrgﬁopene

GhysQ(§res)Cial 102 {lyomadiflumrontetyid Sobrtifuoraprepente
C .

 (ebapCaGHtldrnal i sighbramo-isi Adriflueice?-€ifloramethyhr2-buigne
CHEIHIGE [, EBRE £9 3-(BiBmddifilciBfthyl)-3 4,4, 4-tetrafluoro-1-butene
CF3CF,CF-,CBr=CH, 2-bromo-3,3,4,4,5,5,5-heptafluoro-1-pentene
CF3(CF2)sCBr=CH, 2-bromo-3,3,4,4,5,5,6,6,6-nonafluoro-1-hexene

The compounds listed in Table 3 are available commercially or may
be prepared by processes known in the art.

1-Bromo-3,3,4,4,4-pentafluoro-1-butene may be prepared by a

5 three-step sequence beginning with reaction of phosphorous tribromide
with 3,3,4,4,4-pentafluoro-1-butanol to give 4- bromo-1,1,1,2,2-
pentafluorobutane. Thermal bromination of 4- bromo-1,1,1,2,2-
pentafluorobutane at 350-400°C gives 4,4-dibromo-1,1,1,2,2-
pentafluorobutane, which may in turn be heated with powdered potassium
10  hydroxide to give the desired bromobutene.

2-Bromo-3,4 4 4-tetrafluoro-3-(trifluoromethyl)-1-butene may be

prepared by addition of bromine to 3,4,4-tetrafluoro-3-(trifluoromethyl)-1-
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3,4,4,5,5, 6, 6, 6-oct
nmeant to represent
woandriosad’B on or m Xt
ratio.
1,1,1

2,4,5 5,6, 6,

af | uor o- 2- hexene (HFC-1 558szy) is
the E-isoner, Z-isoner, or any

ure of *both isoners in 1BCamPE2006/042634

Anot her exanpl e i's

7,7, 7-tridecafl uoro-3 hep t ene

( %ﬁ%@"?ﬁﬂ?&z% tre%f;memoé the @Sruéimge@bmr@@etvml& ethanolic

E éﬂ(ﬂé’é@um Hyidrb@ge! -

I SOMers [ n any
I nvent ilnedditignoertte
bgﬁglm ne- cont ai ni ng

IS ine-SoHaNNG YBsAHERTP

o e B Rod o8
CrRb6taeaBr 3- br ono-

CF2=CFCBr H2 3-brono
2-bronp-1, 3, 3, 3-tet

or any conbi nation or m xture of
ratio. In addition to the
imeshtive leethpolunde deisbbed above, the
unsatqu:rat ed fl r| nat ed .
fluopnatgd | hydiocashons prassatedin

'bfesétnﬁﬂ&{i Eaéﬂgné %rfﬂ(ﬁéﬁnggrsurfaces or

em cal
1,1,3,3-tetrafl uoro ro ene

-1,1, 2-4 ). upro ro ene CHF=CBr CF3
rafl uor e ne CHF=CHCBr F2

brono-1, 3, 3-tri1t1l
é tMl;ﬁ1Qer.fl

UQ[ 0 O ene CHF=CBr CHFZ
&hﬁm}ﬁa'jﬂ%meﬁupr =CECE3

GH@F@EC(ZIFT;’ 3, 3-tet

I 4f3kdickilorg-2, IB?:Bl-erlfIL@rBﬂ—ﬂd@Eﬁe

CREREGE,S 2 T

]

CB%@F@HCEIQB 3-trifl

u@oblar«»—SeﬁhmroCFBrop@lﬁ@FB

r\nr\

dlﬂéL , 3,3, 3-tet

' A2 BB prcdele T F S 2 Pr OO

17 \Ar
OT-OpP 1

WMCFS 2-bro

n%-CBlomn&-fmwo ‘eptcm‘eln&oro 1- butene

C&MELQ ZCF3 1- bro
4=t

2t g Saigigoro T ou e

Wlﬁms 3-bro
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CHZCIBHHHCLR,
crEBEChCE ™ © )

 2:cRios 3% 440 ord- £BLENS

CHCI=C(CH3)CF3

1-chloro-3,3,3-trifluoro-2- methyl-1-propene

CHo=CHCHCICF3

3-chloro-4,4,4-trifluoro-1-butene

CH3CF=CHCCIF,

1-chloro-1,1,3-trifluoro-2-butene

CH,=CCICF,CF3

2-chloro-3,3,4,4,4-pentafluoro-1-butene

CHCI=CHCF,CF3

1-chloro-3,3,4,4,4-pentafluoro-1-butene

CH2=CHCF20 FzC|

4-chloro-3,3,4 4-tetrafluoro-1-butene

CH>=CHCCIFCF3

3-chloro-3,4,4 4-tetrafluoro-1-butene

CH3CCI=CHCF3

2-chloro-4,4 4-trifluoro-2-butene

CF3CCIl=CHCH3

2-chloro-1,1,1-trifluoro-2-butene

CHo=CHCCIFCHCI,

3,4 4-trichloro-3-fluoro-1-butene

CH2=CCICCIFCCIF»

2,3 4-trichloro-3,4 4-trifluoro-1-butene

CH,=CCICH,CCIF,

2,4-dichloro-4,4-difluoro-1-buiene

CH=CHCF,CHCl,

4 4-dichloro-3,3-1-butene
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Uchitng 324 5 15 8 HRHRIFRLRY. 1 Jehitlid ©
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(CFepCFEGI=CHyt he re

pot assi um hydr oxi de

- $-chlarpdot, 81tk hyhgxafluoie 1w@ntene
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e el Aot

buteN@dditiaon to the inventive

cFIReHTls=ariggr i bed

PRANRo-4L N R-trifilid oL 3-(ieifl GBFNAe tAY D -butene

(é%;)a lzl_rg’il_ g {fouorin
o=

HQ e used
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4rhlarddn] A TitueS A fipEomethy)-2-butene
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ZehIOaR:3.4.4,5 5,00, engfuoreyTchexene
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e Bt F 5.

CHCGHOFSCR,CF3, 3-

tT-IchIdﬂ@BcG 4405 6;636@ nonafluoro-1-hexene

The compounds
be prepared by process
2-Chloro-3,3,4 4,

chlorination of 3,3,4,4,4-

listed in Table 4 are available commercially or may
es known in the art.

4-pentafluoro-1-butene may be prepared by
pentafluoro-1-butene to give 3,4-dichloro-

1,1,1,2,2-pentafluoro-butane followed by reaction of the dichloride with

ethanolic potassium hydroxide.

1-Chloro-3,3,4,4

,/4-pentafluoro-1-butene may be prepared by first

photochlorinating 1,1,1,2,2-pentafluorobutane to give a mixture of

10
dichloro-1,1,1,2,2-penta

terminally chlorinated pentafluorobutanes. After separating the 4,4-

fluorobutane by distillation, the dichloro derivative
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CHCI =CHCH2F 1-chl or o- 3-fl uoro-1- propene CHCl =CFCH3
1-chl oro-2-fluoro-I|-propene CH2=CCl CH2F
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-quoro 1 -ro ene CH2=CCl CCl F2
C18iSh AU B 3o s oG e 1

1
T R A et ddro Budnel T ODENE o G

i 2 S: ?;Fdniam-ﬂ , 331, ?lﬁ;@h&pﬂaftm@-ﬂmteﬁ@ﬁ%@b&pamd by
rgaaﬁ'%Pﬁééém 48 %0?539 g’p n@WC%HFZ Cal F2

3 d?mlemnehérqi Fﬁﬂd@@ﬁem Sk ué@a%ﬂ%bﬁw Bf the resORRGE

oro-1 -butene
CWIW@ByICdE&v@hMWdhcb&%efﬂﬁapoﬁédlhyrZamvalov et. al. in the

hyl. - 1-propen CH2= CF
SRR I RE O Orgae Ehem g\l o4 chasise 1488 oA 2
- qhbgsyp-1, 1, 3- trifluoro 2-butene CH2=CCl CF2CF3
2-chl oro- 3 3,4,4,4- entafluoro-I|-butene CHCl =CHCF2CF3
1- chl or&ChlozoB, &444 5 Snv-heptadiuere-1aniaree may be prepared by

COLTAPIGES AP & Ehprpmiot-Faldlo BB i ffen

%% réESUBiry éllchl'dndewﬁ éthénbl’ ¢ f)lfa’fa@wmihb%m&%
tri uor o- ut ene
oo RlatorA 4 AatatuptaBulLior e e~ T byianen@ay be

PR R AR S B S AASHAN on

- Hollewed bZt2aChierPaitibe 2edyldngl dichlaride- Bitl3 ethdnadie petaskium
WPW 007/ 053673 PCT/ US2006/ 042634 CH2=CHCCI FCClI F2
P980r 0-3, 4, 4-trifluoro-1 -butene CCl 2=C CH3 CF3

1, 1-di cdlbﬂrd?o% §4& 5 5,6, btmhsngﬂumbﬂ n@*&f&h%ygﬂl%%%d

1, 1 -dichloro-4 trifluoro-1 -butene
cm:ztmmaim *38,3 4 4 5 5 ,6,6,6- nonafluoro-1 -hexene followed by

v et Ot heftesuind AIGRIA ith Btgartiie i Tasniny Tl 6568

- chl or Or—@hﬁ)rdlﬁ 3 4t 8516, 61B1hENEfudebl= ﬁ&éﬁ_e?l‘ﬁﬁg be prepared

2-chl oro- 3 1 uor o- 1- but ene

4-byrirst @hqtoahlgrlnamg 121,84, 394 4- nonafluorohexane to give a

mixture of terminally chlorinated pentafluorohexanes. After separating the
6,6-dichloro-1,1,1,2,2,3,3,4,4-nonafluorohexane by distillation, the dichloro
derivative is refluxed with powdered potassium hydroxide to give the

desired 1-chloro-3,3,4,4,5,5,6,6,6-nonafluoro-1-hexene. Cleaning
compositions can comprise a single unsaturated fluorinated hydrocarbons
as listed, for example, in Tables 3 or 4, or may comprise a combination of
compounds from Table 3, a combination of compounds from Table 4, or,
alternatively, a combination of compounds from any of Tables 2, 3 or 4
compounds and Formula | compounds. Such combinations of
unsaturated fluorinated hydrocarbons may be utilized to optimize the
solvency of a solvent composition for a particular solute.

Many of the compounds in Table 3 and Table 4 exist as different

configurational isomers or sterecisomers. When the specific isomer is not
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(CF3) 2C=CHCl 1-chloro-3,3,3-trifluoro-2-trifluoroneth
| - ro ene
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CF3CH=C( CCl F2) CF3 but ene CHClI =CHCF2CCl FCF3
1, 4-di chl 5,5, 5- hexaf | uoro- 1-ent ene
1 Q,Qﬁ'gﬂ%ecg ‘?‘@Iﬂ@%ﬂil"WQIBIOBri‘éﬂﬂ’C?nfﬁedithlleudet &t singleuor o-

CERTERIL 3, Al R S gaon e

CHKElr#&taﬁE@ Z-Bi'iﬁﬂoll 3Bl&tetra?luardbrépéné(@HF&CBrCF3) is meant
qfl uor o- | - E =CCl CF2C2F5
eHeerasent hesEAsane, Z-isemes o amocambinegiae or mixture of both

gfmz;ggl %@ﬁ% 2
oro-1 § r‘;Qtrllﬁeerxe ol%s- 1-Chl r(ca)n1<-:*3 3,3-

.tetliaﬁbmroerapeneél(al-'éllFGHGRw dyBwhichii§ Irepmeserteldythe -Fisomer,

ORI G 8% ComBITANGR B a0t ok P Uhisomers in apyfatie

( CF3) 2qrGretéifbodiment, the composmons dlsclo'};]ecf ha e p Glo Global
4 chloro-1,1,1- trifluoro-2-trifluoromet ene

CMYatpiog Rstentizi (SYVB) ot notegredtetritoan dA80h In another

S B RS R o Pt

Eﬁ’than 500 In yet another embodiment, the
1-chl oro-3, 3. 4,4, nonaf | uor o- 1- hexene The

&Qﬁ’tﬂﬂﬁ&@ﬂ% c&%@as%h%a@lnbak\élawmg Boteatiabi@aiRdicsnoy

2 UGy 40 S5GP A Gl oY PRI S Mo HRLR B shipcilons

pldmmm ingveba €3ibloaliWatming Rétential (GWP) of not greater than
tafl uoro-1-butene to give 3, 4-dichioro-

+ 1003 15 55 Yh e aPRL POLSHNERE. ns FRBBESIHGNS diRciassd e a
Eg?gélqma%ir%e%‘!fhﬂ (‘té F hﬁa@%%ﬁghémgggq%ééﬁégfheﬂem,

or o- or 0-
prefdreis rbgaswnedtrelapmtmthat@f cadtanndjoxide and over a 100-year

L e hanah R Bk iR o Reir o ASReraedl ofFrdre

s graplatidr) @200Rea4edort of the World Meteorolo%lcal Assomatnon s Global
dichloro-1,1,1, 2, 2- pent af | uor obut ane distillation,

t RzomedResgarc @nd\Menitasing Pojeat” 20t (saaecxmorated herein by
P%'J/ t%fc 06/ 042634 is refluxed with powdered potassi um
hy @ to give the desired 1 ch |oro-3,

3, 4,4, 4n Dﬁéte@lﬁﬂ)adhmentlﬂbelbmnt composmons have an Ozone
1- ChI or O- hept af | uor o- 1- pent ene nmay be

pp@fﬁ%ﬁt&ﬂ‘ 9 en I@la@l?%)qofd?ot greater than 0 05. In another
ot grm%d’x”ménf' e ﬁr%%ﬁf‘%ﬁ‘l BQ'tlﬁn?ﬂ?(/é‘réﬂ GD%MJ‘D% |etion Potential

rotrr 0S h rane rea
t (@DFstﬁlnbt ggaaterhﬂhandh@z hir yeteariotlad mbwmmame présent

%rptogﬂlong ha%gea\f\abzoﬁe Bteble%ljoh ﬁ(?tegltri]e?l (ODP) of about zero. As
used herein, “ODP” is as defined in “The Scientific Assessment of Ozone
Depletion, 2002, A report of the World Meteorological Association's Global
Ozone Research and Monitoring Project,” which is incorporated herein by
reference.

The amount of the unsaturated fluorinated hydrocarbons contained
in the present compositions (e.g., from Formula | and Tables 2, 3, or 4)

can vary widely, depending upon the particular application, and
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Russi an Journal of Organic Chem stry, Vol. 24, pages
1466 to 1472 (1988).
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1- Chl or o- nonaf | uor o- 1- héxene may

p IO @meﬂm&)ﬁﬁﬁzH’zsHF@a@Z)oMﬂmemathm@ (CF3H, HFC-23),

oFHbrietare R B Sy i Gur Sndhd ToBucRs iar”

sd@3aabi GﬁFlgGEHgF HFC 14(? tetrafluoroethane (CF3sCHJF, HFC 134a;
6, 6- di chl or o- 4- nonaf | uor ohexane

di0& Gh2FGR zbhHF{%3&D d?ﬁ%@fblor@%ﬁhﬁﬂat(WeCFﬁ"HéFpuk , and

AR5 B BRSNS SR, b i,

C eani thy aRbthergpasodiment; tha presemp cospositionsghay further
t t fl h | isted,
g)%éﬁ}ﬂuré% qﬁﬂeﬁgﬂ%gssna e? yqlgocar o ,o?gfgal are%ent |fnvent|on

NS 8B tan O RRAT Aethbl Aol delineing o BTG 8t | O
csubsimabso rReﬁresmtpbvmdlsrfactan’nsangludé aliebbbesphata aminé
d d F d Such
R30S i A58 arEak phoratRARES Ariine Ads et serate
Ub'tﬂd)éyﬁﬂe& QNS I&rchpRins o lavig/isherids; %LI%\%M%W ammonium

conposition for a particular solute. I\/any of the
c 6ai® ohakyl phaspiiates(witidflurrpalkylhgreups onagitheir the pgmponium

C D phBsE A URBrd)s S o ot LG BREY et BPRubfitea

P@iﬁﬁnh@@%@ﬂﬁn@ﬂ%ﬂumms@mtahh@mpm alendestribed in .
intended to include all sin confi gurati onal

i Sofatent No.yPR8 S2ey ePENR heszemabwrezf@mcﬁat i on

th . .

" or omip ABurfEEtant indluded in tho dewatering gompositions
mefitite ptesentimventiornt camealy-wislelyedepehdisg onithe partiowyar drying
- RPPUSEandhic AL RGPS OT Wiltoe, L3EE Hyitaé Fedtly apparent
&3 frskuskil |ﬁpcﬁ8%rl( Gh Gne@mbadimeny, thBigiRoli® of surfactant

represente -1 soner,
dissolved in the unsaturated fluorinated hydrocarbon solvent is not greater

than about 1 weight percent, based on the total weight of the
surfactant/solvent composition. In another embodiment, larger amounts of
surfactant can be used, if after treatment with the composition, the
substrate being dried is thereafter treated with solvent containing either no
or minimal surfactant. In one embodiment, the amount of surfactant is at
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VI m ngPCT/US2006/042634
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present conpositions have an one De i on Potenti al

251n(lma>wyat@f Ohaguepussdutiansafior. aectricall Yeen-gaodugive parts
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hepresemt lr‘i\@hfﬂonl a!s@ha@@ﬁtlmuésld”lelem& fRtdsnid. fthey are poor
Asseasnent Depl etjon, 2002, A report of the
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R

SRR i Qb 8 1 Bbierng Wk ifons i comgpnionat

t leying sadwiedring felququnnelﬁtoaat dledilem:tahdn chargeo ptieticutsdly inrthe

T egeRof B g plRSers yheseumpst OB akrieh jea Bean
BREA oW 8'subBRbicC a8 i 'stafid @harse Y¥Re2R04h 95ﬁ%$|ductlve

t hém
PCT/ US2006/ 042634 conpositions contal ning nore
t sstfecesrolithessubsirateand preventd i eleasehef waiqncﬁrmmltrm e

a0 dRadreACeiRT o Bt aaRiny Fyerhiyn pot
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frbanga)%ﬂrapa@@e%eméhﬁ eaningPEIGEsa O CAR attiactigpyrities
a@u?ﬁ agﬁﬁ froﬁffh%séi WHIOP FldRtin LiRalB2aBR! i¥ahing! uded

performance In one embodiment, desirable antistatic additives are polar
compounds, which are soluble in the present unsaturated fluorinated
hydrocarbon solvent and result in an increase in the conductivity of the
unsaturated fluorinated hydrocarbon solvent resulting in dissipation of
static charge from a substrate. In another embodiment, the antistatic
additives have a normal boiling point near that of the unsaturated
fluorinated hydrocarbon solvent and have minimal to no solubility in water.
In yet another embodiment, the antistatic additives have a solubility in
water of less than about 0.5 weight percent. In one embodiment, the
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conposition in up to about 25 weight percent of the
total conposition. Representative aerosol propellants
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Optaitemfadbmysubstrates. addi ti ves may be included in the
Pr esentI‘he primary function of the dewatering or drying solvent
(unsaturated fluorinated hydrocarbon solvent) in a dewatering or drying
composition is to reduce the amount of water on the surface of a substrate
being dried. The primary function of the surfactant is to displace any
remaining water from the surface of the substrate. When the unsaturated
fluorinated hydrocarbon solvent and surfactant are combined, a highly

effective displacement drying composition is attained.
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conpositions conprising solvents and surfactants for
use in dewatering. Such additives include conpounds
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e, R PR AR i o
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of antistatic agent is at |least 0.5 wei percent in

uReletherkeioner(|Uiapak cpoliigthescthedeions thtex :n one

e I t ' a,dltve| i tropethan
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féctive in both the dewaterin drying a rinse
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OlesFyary sulfone ((“ﬁydel“) In another embodiment, the compositions for
use in the present dewatering or drying method are compatible with
elastomers.

In one embodiment, the disclosure is directed to a process for

removing at least a portion of water from, i.e., dewatering, the surface of a
wetted substrate, which comprises contacting the substrate with the

aforementioned dewatering composition, and then removing the substrate
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Anot her enbodi nent relates to a nethod for dewatering
or drying a substrate conprising: a) contacting the
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10

‘carrllgd

[ nvent| on containing surfactant, thereby dewatering

33 substrate and b) recovering the dewatered
R ceptact with the dlewsigring eermrositinanyn pha embodiment evater

Bty RO IR G o e SHISRAE s GEBRHEE Y sBivent

ceram cs asses,
plaatd/mrgsurw;tmﬂchlwelsams with tlmé demterhﬁﬁc@mposiflbﬁfn By "at least

oyt in aqueou ? nd are _usually faoll owed
A BOGoB P atap e HieaBE Ahlede abod: 75 Weldhvppeent b wadetat
01tk Brface Bf bl dupafthteris Yedved I HEREbRRGRRY MPtifimersion

di spl acenent are ods used to renove such Ttesidu
watyele" isNridant lond roytlelnvalviagkadheastdrgsp Wtaarelrmmstrate |s

DRSS RE T R SR e i i, B
Neityo s of Bﬁkfﬁcﬂahmérﬁfﬂnﬁ@ AEHETED O 'thé"@lﬁ stratd t@n LE>°4'.eefuﬁ9ﬁ1er
surfactant, whi assists in renmoval of water from

s Jamqvgdeby ¢@t@¢tmgeth@rselbshet3ew§h sy rfaﬂtan&frsee dvajogagbon

i PRATED 855 Ak MR Bt 6t Uhg JR

wFtghef dedreasd e piesencd BEsifadtanYy rdmidifingTh Pl sutsstrate.

‘ devvaterl % or drying. sol vent unsat urat ed fl uori nat ed

15

20

25

30
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di spl acenent osition Is attaine
2 G0E nob 86tical ROH/ daB2G0p Midiel g3 4 or ﬂxanmledbesuhehnat,e can be

dryi d | gL, Lhe. i sc! .
TRt Sh i Crroap o i 186 BuBhaln BS pBRlk yith the
@@fg&mﬁ)d usih§ Gohventibnal &q &llpﬁféht'r@in@plgte ifmérson of the
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1558t A 8PS R o S Ml o
argdheir mettbd, which can easily provide such complete contact may be
used.

The time period over which substrate and dewatering composition
are contacted can vary widely. Usually, the contacting time is up to about
5 minutes, however, longer times may be used if desired. In one
embodiment of the dewatering process, the contacting time is from about
1 second to about 5 minutes. In another embodiment, the contacting time
of the dewatering process is from about 15 seconds to about 4 minutes.

Contacting temperatures can also vary widely depending on the
boiling point of the composition. In general, the contacting temperature is
equal to or less than the composition's normal boiling point.
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Accordingly, it is desirable to use as a cleaning composition comprising a
single unsaturated fluorinated hydrocarbon.

In one embodiment, the compositions of the present disclosure are
useful as cleaning compositions, cleaning agents, deposition solvents and
as dewatering or drying solvents. For proper operation in use,
microelectronic components must be cleaned of flux residues, oils and
greases, and particulates that may contaminate the surfaces after
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25 eiinea sinoifar manner as described for the method for depositing an a
fluorolubricant on a surface as described below). In another embodiment
of the method, the recovering is by allowing the cleaning composition that
has been sprayed, flushed, or wiped on the disk to drain away.
Additionally, any residual cleaning composition that may be left behind
30 after the completion of the previous steps may be evaporated in a manner
similar to that for the deposition method as well.

The method for cleaning a surface may be applied to the same

types of surfaces as the method for deposition as described below.

-29.



10 succinic, glutaric or adipic acids or m xtures
thereof), ether alcohols (such as propyl ene glycol

wonmomssyl et her, di propyl ene gl ycol nonobut yPCeisSerns/042634

10

15

20

25

30

and tripropyl ene glycol nononethyl ether), and
hydrocar bons (such as pentane, cyclopentane, hexane,
cye8icoRgdHelor gurfacefeor magaats megia disks of stina oglessrmetad or

(el 85 BeEartof P RL0E RSHRIARRR SR ERe Py
f dn the bsdthed eeschibirt alvoveg contarhinant may bie refdveeEfrom a disk
present in an acgount_ of fromabout 1 weig per cent

h
t PYaBRIUACHY (i6i Y#it Wb toe fleapingeeomrosifien \%szjﬁPO‘(ﬁri%’fée
O ESRH b RERASiNG BoloBsioRan N9 _apparsiuses,

i nc I ng vapor sing and vapor 20 defl uxing

equi pnantyet anaihes etrbmadiment the ptesent thethod)alsparravides
thro&%g Ifeaks in shgqft. se?IF, hose cﬁJonnec i ons,

sdMards 97 Sempuing coniarpinants frhwsa PradiichRA icgmPaneat.
\é\@dﬂsﬁateﬁ VMBAGIctheariiBlE AHdridEBRAEof 15y &&ﬁaéﬁirf'i@)tﬁ?;%iﬁle

uring mai ntenance procedures on equi prent.
c oMfibaiclaaning eomposition pfithe prassohinventiomeFoothsoginposes of

o EREer P el R e Bhie" in thed REeiElo fels! allSugh groducts,

C EpLEs coimponehRBUbétRges Nand thetlikd MERfuftReLiritidd to refer
unaccept abl e performance. Accordi ngl K it is
€i

ddeianyisiustace aipertion hesecfafiuthesmwppdhe iteim ceariaminany’ is

c inSRguTo IRPIS 8} Ewhbteal Rl ol S AERe BibecrP sB e
araticldPevereff slickasubstanoé iplace osithe @nticle diteatiomgly. For
agents, deposition solvents and as dewatering or

AR IS oNVBR MANURAIIES BiRemisBAEEPBAeYIRes §dS Common to
m %lt%%ﬁdipﬂe%is@gﬁmgnsmﬁomb &I ERAGh PrfaskaU?(the

resiaues, OlIlS an greases, an partl cul ates that may
c @iching opeeationearsliof sibseqaenty rera8vaNbe2pitato fEsidt iRaterial
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diastigle a(ithea eleppingscanapesition phthe 'ﬂhﬂ?ntéﬂrbéih?ﬁ’@%’ﬂ Aegreasing
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and solvent cleaning methods consist of exposing an article, preferably at
room temperature, to the vapors of a boiling cleaning composition. Vapors
condensing on the object have the advantage of providing a relatively
clean, distilled cleaning composition to wash away grease or other
contamination. Such processes thus have an additional advantage in that
final evaporation of the present cleaning composition from the object
leaves behind relatively little residue as compared to the case where the

object is simply washed in liquid cleaning composition.
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In one such embodiment, this results in condensation of the cleaning
composition vapor on the article. In certain preferred embodiments, the
article may be sprayed with distilled cleaning composition before final
rinsing.

It is contemplated that numerous varieties and types of vapor
degreasing equipment are adaptable for use in connection with the
present methods. One example of such equipment and ité operation is
disclosed by U.S. Patent No. 3,085,918, which is incorporated herein by
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Invariably, during normal disk drive application, the head and the
disk surface will make contact. To reduce wear on the disk, from both
sliding and flying contacts, it must be lubricated.

Fluorolubricants are widely used as lubricants in the magnetic disk
drive industry to decrease the friction between the head and disk, that is,
reduce the wear and therefore minimize the possibility of disk failure.
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Technologies Corporation, a subsidiary of Dow Chemical Co, Midland,
MI); and mixtures thereof. The Krytox® lubricants are
perfluoroalkylpolyethers having the general structure F(CF(CF3)CF20),-
CF2CF3 wherein n ranges from 10 to 60. The Fomblin® lubricants are
functionalized perfluoropolyethers that range in molecular weight from 500
to 4000 atomic mass units and have general formula X-CF2-O(CF5-CF,-
0)p-(CF20)4-CF2-X, wherein X may be —CH,OH, CH,(O-CH»-CH,),OH,
CH,0CH,CH(OH)CH,0H or ~CH,0-CH,-piperonyl. The Demnum™ oils
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conmbi ning the fluorolubricant with a sol vent

conprising an unsaturated fluorinated hydrocarbon of
woheo7msegent i nvention, contacting said conbi RaTiIUSZN06/042634

fluorol ubricant and solvent with the surface and

evaporating the solvent to forma fluorol ubricant
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di sk drive application, the head and the disk surface
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used in this application should consid
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fluorol ubricant concentrations to produce a given
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25 dltlse: bmﬁmeemaqdm)a igtessper élumnamcéut%tl’aﬁ witF?FFﬁ@rs of magnetic
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ia that'is also coated by vapor eposmon with a thin (10-50 Angstrom)
layer of amorphous hydrogenated or nitrogenated carbon. The
fluorolubricant may be deposited on the surface disk indirectly by applying
the fluorolubricant to the carbon layer of the disk.
30 The first step of combining the fluorolubricant and solvent may be
accomplished in any suitable manner such as mixing in a suitable
container such as a beaker or other container that may be used as a bath
for the deposition method. The fluorolubricant concentration in the
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Either of the methods for contacting the fluorolubricant/solvent
combination with the disk surface of either lowering the disk into a bath or
raising a bath to immerse the disk are commonly referred to as dip
coating. Other methods for contacting the disk with the
30 fluorolubricant/solvent combination may be used in the present inventive
method, including spraying or spin coating.
When the disk is removed from the bath, the disk will have a

coating of fluorolubricant and some residual solvent (unsaturated
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fluorol ubricants of the present inventive nethods. The
fluorolubricants of the present invention may further
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dising the @xIBhingRlvef®¥ydtBms. When the disk is contacted with the
solution of fluorolubricant in solvent and then removed from the solution,
any points where the solution may accumulate and not drain readily
develop drops of solution that do not readily drain off. One such point of
drop formation is the contact point (or points) with the mandrel or other
support device with the disk. When a V-shaped mandrel is used, there are
two contact points at which the mandrel contacts the inside edge of the
disk. When solution of fluorolubricant forms drops in these locations that

do not drain off when removed from the bath, an area of greater thickness
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and modifications apparent to those skilled in the art are deemed to be
within the spirit, scope, and concept of the invention as defined by the

appended claims.

EXAMPLES
The present invention is further defined in the following
Examples. It should be understood that these Examples, while indicating
preferred embodiments of the invention, are given by way of illustration
only. From the above discussion and these Examples, one skilled in the
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T ect ecause the areas greater rica
t hi ckness produce a pattern resenbling rabbit ears

visual | lr_. eFdIi surface. 5 Wen dip
CQQ—EMMMH uorol ubri cant on the
surface, the pulling-up speed (speed at which the disk
is renoved fromthe bath), and the density of the
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Details on how t heseh[@_rlamet ers effect coatings are
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apfodidct m&n@&%‘,’ WwaSReB Vit Bdium metabisulfite, water, dried with

MgSO, and distilled through a 6" column filled with glass helices. The -
product, F14E (173.4 gm, 76%) boils at 78.2°C. It was characterized by
'9F NMR (8 -66.7 (CF3, m, 3F), -81.7(CF3, m 3F), -124.8 (CF», m, 2F), -
126.4 (CF2, m, 2F), and -114.9 ppm (CF3, m, 2F)) 'H NMR(5 6.45) in
chloroform-d solution.
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15 can be made and executed w t hout undue
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i nvention, are given by way of illustration only.
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art can ascertain the preferred features of this

i nvention, and without departing fromthe spirit and
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temperature slowly increased from 21°C to 42°C. The reaction mass was

diluted with water and the product recovered by phase separation. The
product was washed with 50 mL portions of 10 wt % aqueous sodium
bisulfite and water, dried over calcium chloride, and then distilled at
atmospheric pressure. The product, F24E (128.7 gm, 63%) boils at
95.5°C. It was characterized by '°F NMR (5 -81.6 (CF3, m, 3F), -85.4(CFs3,
m 3F), -114.7 (CF2, m, 2F), -118.1 (CF2, m, 2F), -124.8 ppm (CF2, m, 2F),
-126.3 ppm (CF2, m, 2F)) and "H NMR (8 6.48) in chloroform-d solution.
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coll ected at roomtenperature. The above reaction was
carried out again 15 at these conditions and the

wonrodwsse@3conbi ned. It was then repeated doubPCmEStdee/042634

10 _d4

15

20

25

30

amount of perfluoro-n-butyliodi de and
2,2,2-trifluoropropene - in the same 400 ml reactor. In
this case the pressure i EXAMPLE 8o 573 psig (3.85

o 1 ¢ t reacti ons were
C thegls ?% =GH Q{@EE%ZZ 4 gm of
|O€E$3C5QCBV@F OR)),in 70%yield. 20
Conver si on F3 to F14E CAF9CH2CHI CF3

( d@fs)lzcgﬁh(zﬁﬁ gm, fe? slelard dddddr lfm@mogsnel(ﬁwomm P4o
f %8%)] H\fegg %ﬁé%&j rt§ léng)éd){?ﬁ 1—%'&4“'0 sﬁ%rﬁﬁﬁg a%tﬂba?‘%d fo @

bar pac ation co
areDeC fiok SHmms u?ﬂier ém@gbnowbmssecé (raaxirmuoy lof 585<pi$¢g (4.14
(95 M), nol es) and water (

m MPa))PrU?ﬁJE&Od\HﬁEW% quh%@téé at\ﬁ%@ﬁé@”‘ﬂ?fﬂ’f“%@ QI'M‘P 110 gm of
K d distilled
m&hﬁﬁg %@gl&@%ﬁéfﬁﬁ@g@%ﬁﬁﬂnl assgﬁe |nces|. S’Tlhe ©

product, F14E (173.4 gm 76% b0| s at 78.2C. It was

ch racterlz y %(?: - 7 (CF3, m 3F),
ORNEFSION QL3 AR e 2F), - 126.4 (CF2,

m A 36D, m%@nd Jeb‘ﬂtoﬂw fiR4R \(VQE%\(}DIBgeaRB/&h it eNNB( 8n8 ahAdditibn

chl orof ormd sol ution. 007/

Pcfunmszamescmmfaed teexshpttpath distitlatian golumn and dry ice trap.

Iasksgya'[; %Qg gse WE%&@W@ }nlll)o 538%%% L?fn ?198 roxide

Pegbbtgm oetabyml@é) aad(waer g109 ﬂrI)SQ(B:Hmb@CHjm-IICFs (109 gm,

- nonaf | uor ohex- 1- ene % 23 gm

mol.8$ m@ebwaamlmddedatmﬁw'sepﬂ%#& adgi Wim@@tﬂab@
ang, heet h%dﬁat.&?qg épatn@g.haréag 8 FrorR 408 YHPESand th

ress PG Thl 'S And tWo of hers carrl e
Otﬁroundledlsﬁllemil dauatrofd;lm@ flask. oAftenflaxingrfor 86 dniantesyitshed

b1 STASTEIe THBedIskINTeaRat Lo BasC- BrPUiPtavs Chlbctm
m%%ﬁﬁ%ﬁﬁ@%t%egﬂngy%d}ﬂ gg@ OartH Mﬁtll?e?dz ﬁegsvoahct F13iE (41

Cogie5599nbaiks mﬁmmﬁ\lam@é&emﬁed\by 119FrNMRi(6 -187.6

bot t fl ask t
ag((g?,é),imr@ﬁF?,fsﬁﬁﬁ&Jélpg @83%”' gﬁ,{) ¥ qun;g)?%dsolutlon
charged with CAF9CHI CH2C2F5

EXAMPLE 4

Synthesis of C4F9CHICH2C2F5
3,3,4,4,5,5,6,6,6-Nonafluorohex-1-ene (20.5 gm, 0.0833 mole),
bis(triphenyl phosphine)nickel(0) dicarbonyl (0.563 g, 0.0008 mole), and
perfluoroethyliodide (153.6 gm, 0.625 mole) were added to a 210 ml
Hastelloy™ shaker tube and heated at100°C for 8 hours under

autogenous pressure. Analysis of the product by GC-MS indicated the
presence of C4FOCHICH2C2F5 (64.3 GC area %) and the diadduct (3.3
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(277.4 gm 0.56 noles) and isopropanol (217.8 g). The
addition funnel was charged with a solution of

woab@gssaren hydroxide (74.5 g, 1.13 noles) 20 dpesmisymd042634

10

in 83.8 g of water. The KOH sol uti on was added
dropwise to the flask with rapid stirring over the

c b€ sreaf% hiblve towversioawf 33,4(4)6,5,8,6/Gronaflucrobéxvitgne was
irbcd']f(zged from21C to 42C. The reacti on mass was

di with water and the product recovered by phase
separation. The product was washed with 50 nL
portions of 10 wt % aqueous sodi um 25 bisulfite and
wat er, dried over cal ci uBXAMBLEIS, and then distilled
at atnospheric pressure. The product, F24E (128.7 gm
63% boils at 95.5C. It was characterized by 19F NWR
(6 -81l.7%hd éﬁiﬁtf/ Mundbiuratebflybrebiéfin o@hﬁﬂundsléﬁlgsoﬂ\iéca
m_ 2F), -118 CF2, m 2F), -124.8 2F),
ﬂh«@rtatﬁmﬂ( @RS datezrnznw barasidm NNRW(@"@ Oﬁé)e pihto the

S 5 il 38 YR ARG i o

CF3CHI CH2CF( CF3) %S%Fkgl) Ehcﬁlr&}tgtggagﬁm%ﬂ Showl that theol
m .4U. e
2 uynsatyraiqq weele@a&wrz%mdoh@?nhlgg abs"tyzﬂ a%segveagﬁe

, tgﬁ%g'('j%‘% oiﬂO& ﬁadlmﬁteﬁ%l%a—%ﬁb@‘\ﬁf ot SR HIAWAS Br&fhred in

15

20

25

.30

ours 'under autogenous pressure
( ntheiumsatuwratesBiiqreolgfif ¢oﬂn¢pou||d§a) bn th‘Ehexap‘n pley the upsaturated

COhsSuEttay 2O SREIESYopo s ikl o e

%ﬁzﬁEzoWe%;gﬁ@E%&GFWs%ré&Pgé@urﬁoehé@amn the

ttom 1 ask was equi pped w stir a bar, and
arsoamnttevaporateeh rend a\edcaxmmget\@algheda Tehls b shaws the

distillati o e S
crfeseet spaing SoliMestRY il din fatbig pgoseio ) fpfitirated
hyfiligrsoldein cbﬁ%tmms chn¥e nEdas caal flukisdor (H@epdsition of
(CF3) 2CFCH2CHI CF3 (109 gm 15 0.28 nole) was slowy
adibedlugrivptadseil anéﬁﬁ@bgﬁﬁiﬁtl on funnel at 42C During
the addition, the tenperature increased from42 to 55C
and the product distilled out of the flask. After
refluxing for 30 m nutes, tTableSenperature in the
flask increased to 62C. Product was collected, washed
with water, dried with MgSO and distilled. The
praguct;  FINE (4120 O 6 S at

ISl gbwplﬂg*f)%@ PP ottty Mitkness

waS characteri zed by 19 187. 6| (CE, m™1 F)
S

TRrytoX GPE. 102 6F), -| 66. 3 (@BGblem 3F) i[n chl @®fglom?d

lution

Krytox GPL 106 oil miscible 22.9 ug/em?

Example 6

Krytox GPL 106 Oil was wiped onto a clean metal coupon, of
known weight, with a swab. The coupon was weighed again and then
cleaned by immersion into 1,1,1,2,2,5,5,6,6,7,7,8,8,8-tetradecafluorooct-3-
ene (F24E) at the room temperature. The coupon was immersed for 1
minute then air dried. The coupon was then reweighed and the percent of
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EXAMPLE 4 25 Synt hesis of C4F9CH CH2C2F5

3,3,4,4,5,5, 6, 6, 6-Nonaf | uorohex-1-ene (20.5 gm 0.0833
waoub@)os367bi s(tri phenyl phosphi ne)ni ckel (0) di cacbmisyio6/042634

(0.53 g, 0.0008 nole), and perfluoroethyliodide

(153.6 gm 0.625 nole) were added to a 210 m 30

Hasiitreovedvad dsermingde BirsbenesuitslimTable® sloow ghatdhe s

under autogenous pressure. Analysis of the product by

asolsnt has excetent 'C'%'?Wslérﬁi%afﬁf‘g Bupseniedipies Fs (64.3

GC area %9 and the diadduct (3.3 -40 WO 2007/ 053673

PCT/ US2006/ 042634 GC area % ; the conversion of

3,3,4,4,5,5, 6,6, 6-nonaf | uoTabbx61-ene was 80.1%

EXAMPLE 5 5 The ability of unsaturated fluoroolefin
S conmpounds to dissolve a fluorinated oil was

R9 At 8FBsIRorPT T vtdflcouBoh NPPercent soil

| uorool gf I n conpound uptil the m xture
ecane t|uefore coatinge paaftaredating sithwpafieelegningheremoved
esults |in Table 1 shqﬁ/ihat.the 10{ unsat ur at ed
| uor ool jefi n conpound g‘”ﬁ?%h abiljty to disso|ve the

'uoy | nalt ed @ 783 N additypaga sol pti Q0.87860. 5| W %9
f the oil was preparled in the unsaturated

| n10328exanpl e 1014867 100

;8,8?@Jﬁ@@rade:afﬂ86?%%%t-3-enéoo

FZ4E). Prewei ghed metal coupons were dipped into the
solution, the 15 solvent evaporated, and the coupon
re-wei ghed. Table 5 shows the average coating
obtained by this dip coating process. Thus,
unsaturated fluoroolefin conmpounds can be used as
carrier fluids for the deposition of the fluorinated
oil onto a substrate. 20 Table 5 G| Solubility in
F24E Coating thickness Krytox GPL 102 oil mscible
2.9 pg/cnm2 Krytox GPL 106 oil mscible 22.9 pg/cn?
Exanple 6 25 Krytox GPL 106 G| was w ped onto a clean
nmet al coupon, of

(@]

NP C —hO —h=h s oy O
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known wei ght, with a swab. The coupon was wei ghed
again and then cleaned by immersion into

wao 2007053472, 5,5, 6,6, 7, 7, 8, 8, 8-t etradecaf | uor oocPE€BAIS2I06/042634
(F24E) at the room tenperature. The coupon was
imrersed for 1 30 mnute then air dried. The coupon
was then rewei ghed and theQigimgnt of -41 WO
2007/ 053673 PCT/ US2006/ 042634 oil renoved was
d&Verelaid. These results in Table 6 show that the
sol vent has excellent efficiency in cleaning
fluorinated oils. Table 6 5 Sanple W. of coupon W
of1. coup@méﬂmo@fomenmnmmsarhm fremid sutfadeocempdsaingng

after cot n af t cl ni ved Kryto il
1 10 678 cé@ 6 e SeFins Wi Sotlab G Compibipd at st
10. 4967 1 ué_r%ﬁ:rg’éb%% db(PmZPe%ehyﬂ&oaé&%n]é@ecte&?romhe
2007/ 053673 P USZOOG 042634 Caine W daim

nmet hod fogratmmmmglngscsﬁ due froma surface conpri SI ng

a) contactin si.t .
Cotpr i 5i ng at - eRBeuNgn BEEREbE SRRy S Rop i CHR,
hydrocar bon selwgisifl KT a1d Rhare gh@ewenummwchlr@oef L
compounds having the formula E- or Z-R CH=CHRZ;

wherein R andPriAlugrealkylgredendtst 1y, Cc1 to Co
per fluorogl kyl ﬂ tﬂﬁ qr&grlbhtedqgﬁ%bﬁrﬁ{)ﬁg shbletasd ﬁ?ﬁﬂ‘ﬁe

hydr ocar bohs sé consi st ng
( CF3) 2CFCH=CH2 grou@- SrRHHCOR),CBdA+E68E2 CF2 CHF2

SR e N o R

Gracl Cre) SGHOFS | - AR CEAT GACT IR brocs,
CH2—CFCH(CF3)2, CHF=CHCH(CF3)a, CHgFCH C(CFa)a,
CHsCF=C(CF3)2, (CF3).C=CHCHj3, CHF2CF>CF=CFCHj,
C,FsCF=CHCHs, CF3C(CH3)=CHCFs3,
CH,=CHCF,CHFCF3, CH=C(CF3)CH:CFs3,
CFsCH=CFCHgCH3,‘ CF3CH=C(CHs)z, CF3(CF2)sCF=CF,
CF3CF,CF=CFCF2CF3, (CF3)2C=C(CF3)2,
(CF3),CFCF=CFCF3, (CF3)2C=CHCaFs3,
(CF3),CFCF=CHCF3, CF3CF2CF2CF2CH=CH,
CHy=CHC(CF3)3, (CF3)2C=C(CH3)(CFs),
CH,=CFCF,CH(CF3)2, CF3CF=C(CH3)CF2CF3,
CF3CH=CHCH(CF3)z, (CF3)2CFCF=CHCHj,
CF3CF2CF,CF=CHCHj3, CH=CHCF2CF2CF2CHF,
(CF3)2C=CHCF,CHj3, CH;=C(CF3)CH2C2Fs,
CF3CF,CF,C(CH3)=CH,, CF3CF2CF2CH=CHCH,
CHy=CHCH,CF,CyF5, CF3CF2CF=CFCzHs,
CH=CHCH,CF(CF3);, CF3CF=CHCH(CF3)(CHs),
(CF3)2C=CFC;Hs, (CH3).C=CFCF,CF3, (CF3)2C=C(CHa)2,
CF3CF=CFCF,CF,CyF5, CF3CF,CF=CFCFC2Fs,
CF3CH=CFCF,CF5C,Fs, CFsCF=CHCF,CF2C2Fs,
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CF3CH=CFCH2CH3, CF3CH=C(CH3)2, CF3( CF2) 3CF=CF2,
CF3CF2CF=CFCF2CF3, (CF3)2C=C(CF3)2, (CF3)2CFCF=CFCF3i
WOGHB)BGIEHC2F5,  ( CF3) 2CFCF=CHCF3, CF3CF2CF2CPeTiusEiR/042634

CH2=CHC( CF3) 3, (CF3)2C=C(CH3) ( CF3),
CH2=CFCF2CH( CF3) 2, CF3CF=C( CH3) CF2CF3,

CF3CH=CHCH( CF3LE.CESERE >3CF2,CF=CHCF,CoF
il ok b sCEECBFRERERCOFL Y ;CF 2C2Fs,

E:F cg:é)F 2c=CHCF2@E;C&%&bﬁﬁ%ﬁgﬁg&ihcbcF=CHCHzCH3,
2CF20( CH3) &G = _
oo b sl e B e PR =G T AGRACF

CF3CF=CHCH( CF3}y¢ToiX)F; . CR=CG} PALRIOTE2HT F,=CHCFBr,

CF3CF 2GF G2 Cro B3GR Pe AR E CRETSForGHF=CHCBIF,

CF3CH=CFCF2CF2 ERAGE =S, NEF
2007/ 053673 P S2006] 043634 c%%%?ﬂ%%zczﬁs,
CF3CF2CF=CHCF2 CHZ=CBIORCEMHEF CBYER-CFBHCHCF 3,

cyol o- GraGCHEERESBES s CHES LRI ROl SRR IO ERSF

CF2=CHCF2Br, =CIHF J&F,BeHE =
CHE=CBr CHF2 ngr?z CFCFBJ@:Z HEBDQBBFFGHE,—CHQBBF:'BFCF&

CH2CFCBY F2, w@%%@HQ%B&Gﬁ%CM@%&@C;&hBE

CBr SOHCE2TS. R R AP BT

(Y20 PR e sy,

CF2=CHCF2CH2CBIGER=C r &‘fg@é@%@ﬁ@ﬁ gé(BZrZ)F ?:i=3,

e S e g o es.

CF3( CF2) 3CBr =CigH,=00BBIrEQSEE) (CF5) CHT HeOHH3,

Cral =CHOH2F, (CF3)2C=CHCH,Br, CH,=CHCF(CF3)CBrF,
CF3CF,CF2CBr=CHj,, CF3(CF2)3sCBr=CHby,
CHCI=CFCCIF,, CHCI=CCICF3, CHCI=CHCHF,
CHCI=CFCH3, CH;=CCICHF, CHF=CCICHj,
CH,=CCICCIF,, CH,=CFCCI,F, CHCI=CCICHF,
CHCI=CHCCIF,, CHF=CCICHCIF, CCl,=CFCHj,
CH,=CCICHCIF, CH,=C(CHF32)CCIF,,
CH,=CHCF,CHCIF, CHCI=C(CH3)CF3,
CH,=CHCHCICF3, CHsCF=CHCCIF2, CH,=CCICF,CFs,
CHCI=CHCF,CF3, CH,=CHCF,CFCl, CH=CHCCIFCF3,
CH3CCI=CHCF3, CF3CCI=CHCHs, CH;=CHCCIFCHCL,
CH,=CCICCIFCCIF,, CH,=CCICHCCIFy,
CHo=CHCF,CHCl,, CH=CHCCIFCCIFy,
CCl,=C(CH3)CF3, CCl;=CHCH,CF3, CH;=CFCCIFCCIF>,
CCIF=CHC,Hs, CHCI=CHCF,CHj, CHa=CCICF,CHg,
CHsCH=CHCCIF,, (CF3),C=CHCI, CF3CH=C(CCIF2)CFs,
CHCI=CHCF;CCIFCF3, CHCI=CHCF(CCIF2)CFs,
CF3CF=CCICF,CF3, CHCI=CF(CF3)2CHF3,
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CHCl =CFCH3, CH2=CCl CH2F, CHF=CCl CH3, CH2=CCl CCl F2,

CH2=CFCCl 2F, CHClI =CCl CHF2i  CHCl =CHCCI F2,
WGBB708sZBIC! F, CCl 2=CFCH3, CH2=CCl CHCI F, PCT/US2006/042634

CH2=C( CHF2) CCl F2, CH2=CHCF2CHCI F, CHCl =C( CH3) CF3,

CH2=CHCHCI CF3, CH3CF=CHCCl F2, CH2=CCl CF2CF3,

CHCI =CHCF2CF3, CoF CHRCTHOPIOTIB,,

CH3CCI =CHCF3, g mﬁ'% CH3=CHCal FCHzgmz 2

CH2=CCl CCl ECCl F3F2)eEBECr CHp.dEFRsRCHCHECH®IF2 CcHl 2,

CH2=CHCCI FCCl F

o-Croa Foa FICFoREr EEGIEs CRaraHER TR e B

CH2=CCl CF2CH3, CHHBTICELCELEH 5, élﬁﬂFG}m-Cl-m&CFZCZFs

CF3CH: CCl F2) CF3, CHCI =CHCF2COl F

(emveringithe Suaiae@ﬁecdmeosmon
CHCI CF( CF2) 2CHF2, -44 WD 2007/ 053673

PCT/ US2006/ 042634 CH2=CCl CF2C2F5, CF2=CHCF2CH2CCl F2,
( CF3) 2CREChthid of Claih ACkatteHble at |e@5t3) rCHTstHEDEd

CH2:CHCF CF3) F2, =CCl CF2CF2C2F5, .and

oo RS YT R GRTBPO IR (7 A5 aTELCqBANAGh o
Conpos' ﬁé\ﬁﬁk% tHe folRfRII4TEL ?fé ‘RfciteHR21wnBesifIR? ditER&kre,
| east one unsat ur at ed uori nat ed hydrocar bon
conpouniddependentlya tors pofipenoatkyl georipsg t he fornul a
E- or Z-RICH=CHR2, wherein Rl and R2 are,
i ndependently, Cl to C6 perfluoroal kyl groups. 3. The

meghod Phe %éth&i %f whahel whEkiRd dRd RY are, independently, CFs,
i ndependent C2F5, CE2CF2CF3,

|
CcmcmcﬂGc@)léz@Ee@ﬁs)QE@fﬁm CFefh et efhy, zCF(dF@)%EzPFay

Gr2Cr2 P Eeb e S el O RG y CZCFACR CFa

C{ CF3) 26FCR 250, ¢ CFI0F, CFLOPTRICRs GP(CE:WOESGF 1€ Fagor

at | east one unsaturated fluorinated hydrocarbon is
at | eas€(Gha26F2&F3CH=CHCF3, CF3CH=CHC2F5,
CF3CH=CHCF2C2F5, CF3CH=CHCF(CF3)2, C2F5CH=CHC2F5,
CF3CH=CH( CF2) 3CF3, CF3CH=CHCF2CF( CF3) 2,

4, The method of claim 2 wherein the at least one unsaturated

fluorinated hydrocarbon is at least one of CF3CH=CHCF3,
CF3CH=CHC,Fs5, CF3CH=CHCF,C2Fs, CF3CH=CHCF(CF3),
C,FsCH=CHC;Fs, CF3CH=CH(CF2)3CF3, CF3CH=CHCF2CF(CF3)2,
CF;CH=CHCF(CF3)CzFs, CF3CH=CHC(CF3)3,
C,FsCH=CHCF,C3Fs, CoFsCH=CHCF(CF3)2, CF3CH=CH(CF2)4CFs,
CF3CH=CHCF,CF,CF(CF3);, CF3CH=CHC(CF3)2C2Fs,
C,F5CH=CH(CF3)3CF3, CoFsCH=CHCF2CF(CF3)2,
C,F5sCH=CHCF(CF3)C2Fs5, C2FsCH=CHC(CF3)s,
C,F5CF2,CH=CHCF,C,Fs5, (CF3)2CFCH=CHCF(CF3)2,
C,F5CF2CH=CHCF(CF3);, CF3CH=CH(CF2)sCF3,
CF3CH=CHCF(CF3)(CF2)2C2Fs, CF3CH=CHC(CF3)2CF2C:Fs,
C,FsCH=CH(CF3)4CF3, C2FsCH=CHCF,CF2CF(CF3)2,
C,FsCH=CHC(CF3)2C2F5, CaFsCF2CH=CH(CF2)sCF3,
CoF5CF2,CH=CHCF,CF(CF3)2, CoFsCF,CH=CHCF(CF3)C2Fs,
C,F5CF,CH=CHC(CF3)3, (CF3)2CFCH=CH(CF2)3CF3,
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CF3CH=CHCF( CF3) C2F5, CF3CH=CHC( CF3) 3,
C2F5CH=CHCF2C2F5, C2F5CH=CHCF( CF3) 2,
WORBCHsEaA CF2) 4CF3, CF3CH=CHCF2CF2CF(CF3) 2, PCT/US2006/042634
CF3CH=CHC( CF3) 2C2F5, C2F5CH=CH( CF2) 3CF3,
C2F5CH=CHCF2CF( CF3) 2, C2F5CH=CHCF( CF3) C2Fb5,

?;g%cmgﬁ%ﬁéﬁﬁﬁ@%%%H CHCF(CF3 CoFs,

CFBCFhC(@EBf}z”QBCHSCH@GG)ﬁ@dEECBF@'((C@k

%ﬁ%ﬁ%@%@%&cmﬁﬁ@@ﬁzm

%E?%%&'&%{g A R o o OF e

(ora) 2o @#@Fa)zEEFe\/\(DE@)@@FW(&FzMCFa,

(Gr3) > ok ek AP EE B S T A ECH G CF Lo

QFSC#CH@@E@&}HSCH(CEB%CHEWC CHECHCEAEB(CF3)s,

A e R I A S e R

Cra) 2 e RO A o ce0) SG

gg( gglcé@mmemacaﬂ?ﬂs@%ﬁﬁ@WH%@%)s,

(Ot 2 LR r S e G ) C s P oD o). or

C2F5CF( gﬁ%gg )F5, C2F5CF( CF3) CH=CHC( CF3) 3,
CHO( CF3) 3

. The nmethod of claiml said
at Ieast one unsaturated fluorinated hydrocarbon

A ocas BeReBREH SRt PRl IRt MR Tugnpted
( CF3) ZCﬁﬁiﬁa@hﬁbomﬁEﬁ@%%n&hﬁsﬁﬁﬁé@m&F&ed
CF2=CHCF2CH2CF3, CF3CF= (O8), OL-CICHCrs)2,

" CHF=CHChydtiogprborgsysete st e mw@ﬁewf

trad) éﬁéﬁ%ﬁ%&%%&%ﬁ%@%@%ﬁ%&%

CF3CH=-CEERRCHE F,OF8Cf CCERB2C(CF3(CHZ) 8ER=CFLH(CF3),,
CHF=CHCH(CF3),, CHoFCH=C(CF3)3, CH3CF=C(CF3)s,
(CF3)2C=CHCHs, CHF,CF2CF=CFCHs, CoFsCF=CHCHs,
CF3C(CH3)=CHCF3, CH,=CHCF2CHFCF3, CH,=C(CF3)CH2CFs,
CF3CH=CFCH,CHs, CF3CH=C(CHs)2, CF3(CF2)sCF=CF»,
CF3CF2CF=CFCF,CF3, (CF3)2C=C(CF3)s, (CF3),CFCF=CFCF3,
(CF3)2C=CHCFs, (CF3),CFCF=CHCF3, CF3CF,CF2CF,CH=CH,
CHy=CHC(CF3)s, (CF3)2C=C(CH3)(CF3), CHa=CFCF>CH(CF3),
CF3CF=C(CH3)CF,CF3, CFsCH=CHCH(CF3)s,
(CF3)2CFCF=CHCHa, CF3CF,CF,CF=CHCHs,
CH,=CHCF,CF,CF,CHF3, (CF3);,C=CHCF,CHs,
CH2=C(CF3)CH,C2Fs, CF3CF2CF2C(CH3)=CH,,
CF3CF2CF2CH=CHCH3, CH,=CHCH,CF,C,Fs,
CF3CF2CF=CFCyHs, CH=CHCH,CF(CFs)z,
CF3CF=CHCH(CF3)(CHs), (CF3)2C=CFC,Hs, (CH3)2C=CFCF,CFs,
(CF3)2C=C(CHs);, CF3CF=CFCF,CF,C;Fs, CF3CF2CF=CFCF2C;Fs,
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CF3CF2CF=CFCF2CF3, (CF3)2C=C(CF3)2, (CF3)2CFCF=CFCF3,
(CF3) ZC:@CI;%ZES' ((CF3) 2CFCF=CHCF3i CF3CF2CF2CF2CH=CH2,
W QR @K7 , (CF3)2C=C(CH3) (CF3), CH2=CFCF2eHif@83)08/042634
CF3CF=C( CH3) CF2CF3, CF3CH=CHCH( CF3) 2, 2
( CF3) 2CFCF=CHCH3, CF3CF2CF2CF=CHCH3,

Cro=C( P Bt P S I ) 2,22

CF3CF2 GR{BECHGF CELR:F3HCH2 Q@FGHCF@ﬁaEEch CFC2H5,

%gw&%w@%@%}a@m 2

CF3CF= SEERAGREHC ) )
2007/ osaé_:ifi2i PCT/ usio g/ 034 34 @3%%&%&%@/%
CF3CF= @WE@F@H@E&@E@GWBG@ =CFCBrH,

CraCro G DEr LR o =ClBiFzc CEE G0 s CHBr=CFCF,

cycl o- Céﬂ@r'E@H@TF%CEFEEQBrCF){O&HQCEEBﬁﬁ—GRB?%O?KCFg
CF2=CHCF2Br , CBr H2 CHF= CF%, rF2,
CHF GBr@FBfCEﬁEs;@:'z}% rcw&% M

2 Bl SRS L CRBER ol

E:FCE%BEC_—CHG(iGBBr—CBm@B?FQGBF%}HCFBC@WHBV

O S oo AR S

R b s
z— (

B?&EBBI%Hz,@EﬁQCFﬁ CBrF)CF3, |

i( Slebioit BT kg
o s R e CFCI—BCU@%UC%&—‘E%

CH2 qcemlecm@a,@ueta%ﬂ%eh@*

e i P ER LS b e, GRS EECEAETGCI=CaICHF,

CH3CCl =GHERCHEGIBS] CBHEEEICRIRIE GEC=EEEM 2 CH,=CCICHCIF,
CH,=C(CHF,)CCIF2, CH=CHCF,CHCIF, CHCI=C(CH3)CF3,
CH,=CHCHCICF3, CHsCF=CHCCIF,, CH>=CCICF,CF3,
CHCI=CHCF,CF3, CH,=CHCF,CFCl, CH,=CHCCIFCFs3,
CH3CCI=CHCF3, CF3CCI=CHCH3, CH;=CHCCIFCHCI,,
CH,=CCICCIFCCIF,, CH=CCICH,CCIF2, CH;=CHCF2CHClj,
CH,=CHCCIFCCIF,, CCl,=C(CH3)CF3, CCl,=CHCHCFs3,
CH,=CFCCIFCCIF,, CCIF=CHC;Hs, CHCI=CHCFCHs,
CH,=CCICF,CHs, CHsCH=CHCCIF», (CF3),C=CHCI,
CF3CH=C(CCIF2)CF3, CHCI=CHCF,CCIFCF3,
CHCI=CHCF(CCIF2)CF3, CF3CF=CCICF2CFs3,
CHCI=CF(CF)2CHF3, CHy=CCICF2C2Fs, CFz=CHCF2CH,CCIF,
(CF3),CFCCI=CHa, (CF3);CHCH=CHCI, (CF3),C=CHCH.CI,
CH,=CHCF(CF3)CCIF3, CH,=CCICF,CF2C2Fs, and
CHCI=CHCF,CF,C4Fs.
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CH2=CCl CCl FCCI F2, CH2=CCl CH2CCl F2, CH2=CHCF2CHCl 2,
CH2=CHCCI FCCl F2, CCl 2=C(CH3) CF3, CCl 2=CHCH2CF3,

wCkiRrOE$eTs FCCl F2, CCl F=CHC2H5, CHClI =CHCF2CH3, PCT/US2006/042634
CH2=CCl CF2CH3, CH3CH=CHCCI F2, (CF3)2C=CHCl,
CF3CH=C( CCl F2) CF3, CHCI =CHCF2CCl FCF3,

3 Ranss ted
o %@%@ﬁ%@w@%ﬁ&%& e,
(CF3) 2 GFy@EbcaThiRh fUXIF) COTMTieSSH Ungaipmte fed

CHCI W@%@%‘pg\a\lmm%%éyg% CHIEHR?, wherein R

PCT/ US240Q6R8 426 3AdefendBrtly e} kod, perfilcrbatkl gropsei n
said unsaturated fl uorinated hydr ocar bon further

conpri ses an unsaturat ed fluorinated hydrocarbon

rF]QZ(’J]'Ylalrr]g *F%Hﬁegé ?F|mq&ﬁ?§%§5‘i er I%or oarﬁ(dﬁh%ércgﬁr{pbqlses

7. The mbbmisdbbrdﬁeﬂlaml wherei n said conposition
further conprises an aerosol propellant. 8. The

met hod of claim 1l wherein said conposition further

SO TR PR LS e St sl bomprcs

osition furt
co- soIvasUﬁh&ﬁmtThe met hod of claim 1, wherein the
contacting is acconplished by vapor degreasing. 11.
The nethod of claim 10, wherein the vapor degreasing

i sgper f phaRgethBY of (:Ia)mbPWhéf&n thR eompesition Anthexradmprises
(||) exposing the article to vapors of the boiling

cl eani ng coesaty®¥i ti on. 12. The nethod of claim1,
wherein the contacting is acconplished by i mrersing
the article in said conposition, wherein the

CORPOSi Theethddalf chilneiertinr thegroptdatingtisaccamiplisied by
or roomtenperature. 13. The nmethod of claim12,
wher ei nV@Wd,QQfﬁé%mgl onis at a tenperature of about
the boiling point of the conposition. 14. The method
of claim 12 conprising, after imersing the article in
11.  The method of claim 10, wherein the vapor degreasing is performed

by:
(i) boiling the composition; and
(ii) exposing the article to vapors of the boiling cleaning

composition.

12.  The method of claim 1, wherein the contacting is accomplished by
immersing the article in said composition, wherein the composition

is at a temperature greater than ambient or room temperature.

13.  The method of claim 12, wherein the composition is at a
temperature of about the boiling point of the composition.

14.  The method of claim 12 comprising, after immersing the article in

the composition, the further step of immersing the article in the
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the conposition, the further step of imersing the
article in the -48 WO 2007/053673 PCT/ US2006/ 042634
woanpassd7a on, wherein the conposition is at a PCT/US2006/042634

tenperature | ower than that of the first imrersing

step. 15. The method of claim 14, wherein the '
conposi tdRPodifloh, MEnSRHPHE criPBsifdMB &lLRmSerdture lower

anbi ent or roomtenperature. 16. The method of claim

14 conpthasithat ofdhe dirsttimmersingritepnmersing  step, the
further steps of boiling the conposition and exposing

the article to vapors of the boiling conposition. 17.

Thes et TIgsl nith64 aF Blaim M Wheirginithe contpoeitiohiinrthé seednd
anbient or roomtenperature. 18. The nethod of claim

1, wherigimertsing sieptiaat ambient aideemdenpesatuss:  wi pi ng
the article with an object soaked in the conposition.
19. A nmethod for depositing a fluorolubricant on a

sué aceThe muthed of clairhald comprisingcafterithe seobnd imoensing
and a sol vent, ic,_tgi d solv ri sing.an unsat ur at eﬂqe

nt .. co .
£1 uor i nateBdtheurbeRsEDs o SolinadhE cormmsitian §idawosing
consi st | ; ipat ed
oor oons HEleClol varloks WA B EompleRibR °F o o)
wherein Rl and R2 are, independently, Cl1 to C6

PEAL) YRR ERURSs Vbl o RN s gt it
consi st jgin @g&ég,%@,,%@cmmz, CF3CF2CF2CH=CH?,

CH2=CFCF2CF2 CF2=CHCF2CH2CF3, CF3CF=C( CF3) (CH3),
CH2=CFCH( CF3) 2, CHF=CHCH(CF3)2, CH2FCH=C(CF3)?2,

g el RS L R somoisod o
Cr2-Cl O R Aticl W 2SR Dok SHATHR P iton.
CF3( CF2) 3CF=CF2, CF3CF2CF=CFCF2CF3, (CF3)2C=C(CF3)2,

(CF3) 2CFCF=CFCF3, (CF3)2C=CHC2F5, -49 WD 2007/ 053673

&%ﬁgi&%%@gﬁ@e&ggﬁé@gﬁ@?@ﬁém on a surface comprising:

( CF3) 2CE) CHapBirdng a fluorolubricant and a solvent, said solvent
comprising an unsaturated fluorinated hydrocarbon selected

from the group consisting of:

(i) unsaturated fluorinated hydrocarbons having the
formula E- or Z-R'CH=CHR?, wherein R and R are,
independently, C4 to Cs perfluoroalkyl groups; and

(ii) unsaturated fluorinated hydrocarbons selected from

the group consisting of (CF3)2CFCH=CHy,

CF3CF2CF2CH=CH>, CH,=CFCF,CF2CHF>,

CF2=CHCF,CH,CF3, CF3CF=C(CF3)(CHs3),

CH2=CFCH(CF3);, CHF=CHCH(CF3),, CH2FCH=C(CF3)2,

CHsCF=C(CF3),, (CF3),C=CHCH3, CHF>,CF2CF=CFCH3,

C,FsCF=CHCHj3, CF3C(CH3)=CHCF3, CH,=CHCF,CHFCF3,

CH2=C(CF3)CH,CF3, CF3CH=CFCH,CHs;, CF3CH=C(CHj3)2,

CF3(CF2)sCF=CF,, CF3sCF,CF=CFCF,CF3, (CF3)2C=C(CF3),

(CF3)2CFCF=CFCF3, (CF3)2C=CHCFs5,
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CH2=CFCF2CH( CF3) 2, CF3CF=C( CH3) CF2CF3,

CF3CH=CHCH( CF3) 2, ( CF3) 2CFCF=CHCHS,

WOBGICRREA2 CF=CHCH3, CH2=CHCF2CF2CF2CHF2, PCT/US2006/042634
( CF3) 2C=CHCF2CH3, CH2=C( CF3) CH2C2F5,

CF3CF2CF2C( CH3) =CH2, CF3CF2CF2CH=CHCHS,

CH2=CHCH2CF FaRcE 3 L 1n? CF3) 2,
GFacr-CHoH o e '?%C??‘bﬁ&gm L)

(CH3) 2C_CFCFQBE%CH sazﬂ‘sj@(,CHs)(CFs)

gi81%%%%%@EW%E‘@E%&%@%@@?»CHC%,

SRS s b S R R it
o) 5 or S EA e A e oo e s o pags -CHF 2,

oo crs s CHE I ACH O - 2
SFHE: &Hgg ch@emrqacHamleEccBFMzaﬂied-b@mBle
CH2=CHCF2CF 28 2—0@@%?&8@2&@%%&%,

CH3CBr =CHCF3g §§6 @g@ﬂr CHsg

CF3CF=CBr CF2CF
CHBr =CF( CF2) (GG = @F@dd:Br(@ﬁin@FQFClizﬁfad@EQ@ﬁ@éﬁ?H@)g,

{GF3) oo CoprCr=EEET S E b S CF P B = EF G ot o,
CF3CF2CF2CBr e@g@H-G‘F%F%F)z@gBJ WFWF@E&%,

CHCl =CQl CF3,
CHF=CCl CH3, @%Wﬂeﬁﬁ@ﬁ%ﬁa%@ﬁz@ﬁ Cch'ﬁz‘%glz 5CHF2,

G0 D e eSO R IS SERADE,

vo égo&ggsgga—mgcr#osmgam@%Mclo@BEEG:}EBGGF&FZCFz-

CH2= w2@2@010@%§g&2®%20ﬁg0%ﬁ853&
CF,=CFCBrH,, CHF=CBrCFs, CHF=CHCBIF»,
CHF=CBICHF», CHBr=CFCF3, CHBr=CHCF3, CH2=CBICF;,
CH,CFCBIF,, CFBr=CHCF3, CFBr=CFCFs,
CH,=CBICF3CF3, CHBr=CHCF,CF3, CH;=CHCF,CF,Br,
CH,=CHCBIFCF3, CF3CBr=CFCFs, CHsCBr=CHCFs3,
CF3CBr=CHCHs, (CF3).C=CHBr, CFsCF=CBrCF,CF;,
CHF,CBr=CFC,Fs, CF,=CBICHFC,Fs,
CHBr=CF(CF2),CHF2, CH2=CBICF2CFs,
CF2=CHCF,CH,CBIF3, (CF3),CFCBr=CHa,
CF2=C(CH2Br)CF3, CHo=C(CBIF,)CFs, (CF3)2CHCH=CHBr,
(CF3)2C=CHCH,Br, CH;=CHCF(CF3)CBIF,
CF3CF2CF2CBr=CHa, CF5(CF2)sCBr=CH,, CHCI=CFCCIF,,
CHCI=CCICF3, CHCI=CHCH,F, CHCI=CFCHg,
CHz=CCICH;F, CHF=CCICH3, CHz=CCICCIF,
CH,=CFCCI,F, CHCI=CCICHF», CHCI=CHCCIF,
CHF=CCICHCIF, CCl,=CFCHs, CHy=CCICHCIF,
CH,=C(CHF2)CCIF2, CH,=CHCF,CHCIF, CHCI=C(CH3)CFs,
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CH3CCI =CHCF3, CF3CCl =CHCH3, CH2=CHCCl FCHC12i

CH2=CCl CCl FCCl F2, CH2=CCl CH2CCl F2, CH2=CHCF2CHC12,
W@ FCCl F2, CCl 2=C( CH3) CF3, CCl 2=CHCH2 CFBCT/US2006/042634

CH2=CFCCl FCCl F2, CCl F=CHC2H5, CHCl =CHCF2CHS3,

CH2=CCl CF2CH3, CH3CH=CHCCI F2, (CF3)2C=CHCl,

CF3CH=C( CCl HCHEICFGHEH ©F31=E©E$GIF , CH,=CCICF,CFs3,
CHCI =CHCF( caé)'ggws CE3CF= C(gll CFoCF3. =72 N

CHCl =CF( CF2) Qaqnzcl-@rﬁz%@ @Hz&H@cmfﬁQL@mféﬂﬁéﬁ &b3,

e

CHSO : CHC_FZCF@%E@ClcmF@@rFm @HLEOCICIdsCCHo) QH@:sCHCFgCHCIZ,
coO 1 nati on; contactin

| ubri cant - soC&an"W@ ﬁCtCHEg %@?Té&gﬂ@gﬁt@ § Z'CHCHZCF3'
evapor at | ng ﬁbc’wf @Gm%ﬂ@zfrgcem—t%m@m, y

fluorol ubrican coa I ng on'the surface. 20/ The neth
of claim 19, OM}%QEIIGFE(DHa,s(IhHCHdeCI-IQGIHat(C(EE)z@ =CHCI,

doposi ted  oGrBLHE P U AEES GHEMGHORECRFCER Sl ai m
20, wherein tg-ﬂgf Cl-f@ﬁ(@Glﬁg)UﬁtCFf;CE—G@QXDEE(BIEs medi um

22. The netho wherel n the magnetic

nmediumis a Oi-dﬁb@FéCFd)zglezngz-TG@l%z%d’ of claim

di ppi ng. or 1 keFCHY At s AEE PR ERRY 0T 7L g

the fluorolu %QHCHEGHQ)D(Q@Q)ZC&WHZCI
PCT/ US2006/ 0426

24. The et hod of. cl 1 wher ei n
the contacti |€d‘| SEPCFECF e G F@?ﬁ@@'@% gg?afsﬁn@ ndy
spin coating %la 2gﬂ;h the fluorol ubricant.

25. The neth 10’2 ¥herein the

f 1 uorol ubri Cdﬁﬁomaqwﬁdm-lsoWent nombmatlon
| ubri cant -sol vent conbination js from ab Iven%\llth the

vei ght  (Ber c@entagingsbe combinationpflubyis
surface; and
(c) evaporating the solvent from the surface to form a

fluorolubricant coating on the surface.

20. The method of claim 19, wherein the surface is that of a
semiconductor material, metal, metal oxide, vapor deposited

carbon, or glass.

21.  The method of claim 20, wherein the surface is that of a magnetic

medium.

22 The method of claim 21, wherein the magnetic medium is a

computer disk.

23.  The method of claim 19, wherein the contacting step is
accomplished by dipping or immersing the surface in a bath

comprising the fluorolubricant.
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26. The nethod of claim19, wherein the evaporating

step is acconplished at a tenperature of from about
weQo/osss7about 40 C. 27. The net hod of cl ai m 2@T/US2006/042634

wherein the fluorolubricant conprises a

per fl uoropol yether. 28. The nethod of claim 19,

wherein the fluorolubricant is selected from the

group consisting of perfluoropolyethers and m xtures
t h4.eof The piethed of claie 4 % whereindhe egntacting stap 1§

portion_of ter fro r.fac :
substr a?%c’on\é\@s esrbgcsgggéﬁgg%rs F’g} ﬁ%ﬁng)at h\éﬁs%%gte iV\rI1|E;;h ttl"hee :
subst r afjgordidbficahhhe conposition of claim1l, wherein .

the conposition further conprises a surfactant, and
then b) renoving the substrate fromcontact with said

CONPOSI i . I leit | ' i
cs28nt1 TP inetpddof CeR 1 PherORTRS LoRhERASH Soh Sehtration
havi ng inhtaeflamedri-sBIveRECGbiRbinatioarie from aboutriORaveight,

i ndependent | 1t perfl uorqgal kyl groups. 31. The
sol ventp%r&ﬁﬁ\égq ?Cb%ﬁ%bé}a"‘@' trﬂ%%eri'cltherei n Rl and R2 are,

i ndependently, CF3, C2F5, CF2CF2CF3, CF(CF3) 2,
CF2CF2CF2CF3, CF(CF3) CF2CF3, CF2CF(CF3) 2, CF3) 3,
CF26F2CFraeRasthad of ClaarECRhersinthe evapalatingryep 1S

O Fs) 2esaReoplenacs ageinsan e 58 Hsrhans il o Agut 0 °C

32. The sol vent conposition of claim30 wherein the
unsaturated fluorinated hydrocarbon is at |east one of
CF3TH=CHapnethor 3t alaind s svhersindhe diyoreiabricant comprises a
CF3CH=CHCE F5CH=CHC2F5, CF3CH=CH( CF2) 3CF3,
@3%&%@&%@@5& CF3CH=CHCF( CF3) C2F5.
CF3CH=CHC( CF3) 3, C2F5CH=CHCF2C2F5, C2F5CH=CHCF(CF3) 2,

gg&m @&ﬁg&gja%@ﬁ%g@%ﬁeam is selected from
C2F5CH= Cl . .
SFs CH:@% @g@@gﬁwgﬁié &RH Pixtures thereof.
( CF3) 2CFCH=CHCF( CF3) 2, C2F5CF2CH=CHCF( CF3) 2,
CF3CH=CH( CF2) 5CEF3, CF3CH= CE3).{ CF
cp@@p.pcﬁgjer@p)gﬁ{gfg@gpg’mg %@%@ﬁ%ﬁ@%? fom the surface |
C2F5CH= sai M@ C2F5,
SO AR SRR s,

a) contacting the substrate with the composition of claim 1,

wherein the composition further comprises a surfactant, and then

b) removing the substrate from contact with said composition.

30. A solvent composition consisting essentially of unsaturated
fluorinated hydrocarbon having the formula R'CH=CHR?, wherein
R and R? are, independently, C, to Cg perfluoroalkyl groups.

31.  The solvent c;omposition of claim 30 wherein R' and R? are,
independently, CF3, C2Fs, CF2CF2CF3, CF(CF3), CF,CF,CF2CF3,
CF(CF3)CF,CF3, CF2CF(CF3)2, C(CFa)s, CF2CF2CF2CF2CFs3,
CF,CF2CF(CF3)z, C(CF3)2CoF s, CF2CF2CF2CF2CF2CF3, CF(CF3)
CF,CF,C2Fs5, or C(CF3)2CF2CoFs.
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C2F5CF2CH=CHCF2CF( CF3) 2, C2F5CF2CH=CHCF( CF3) C2Fb5,

C2F5CF2CH=CHC( CF3) 3, (CF3) 2CFCH=CH( CF2) 3CF3,
WOCHB)0R§FEH=CHCF2CF( CF3) 2, ( CF3) 2CFCH=CHCF( CF3pCRES52006/042634

( CF3) 2CFCH=CHC( CF3) 3, C2F5CH=CH( CF2) 5CF3,

C2F5CH=CHCF( CF3) ( CF2) 2C2F5, C2F5CH=CHC( CF3) 2CF2C2F5,

C2F5CF2CH=CH( CF2) 4CF3, CZFSCFZCH:CHCFZCFZCF CF3) 2,

() 20Fhs sekienbedrontim pheiaio %%Z‘@éy itk
o3 g?ﬁ%ﬁ@%@é@ﬁfﬁ%@m@? |

( CF3) 2 CPEaId=EE@F2 GBF {HIFEHCF 2CoF 5, CF3CH=CHCF(CF3),,

E:SE?%:%( Sf A R D TR o SIS o

or (CrOF AHERIOK OF)CHF 5387 CR=CHO(OF Y ed

fl uorl nat ed hydrocarbon sel ected from

consi steziCHGHEECHE BoF s3HEHCRIGHRRORE CH=CH(CF2):CFs,

cHcl Q‘EE?&E%E%F&ZE}%C%R %%—CH&%Fs)zCst,
CoF5CH=CH(CF;)3CF3, C2FsCH=CHCF,CF(CF3)a,
CoF5sCH=CHCF(CF3)C.F5, CoFsCH=CHC(CF3)3,
C,FsCF2CH=CHCF,C4Fs5, (CF3).CFCH=CHCF(CF3),,
C2FsCF,CH=CHCF(CF3),, CF3CH=CH(CF3)sCF3,
CF3CH=CHCF(CF3)(CF2).C2F5, CF3CH=CHC(CF3)2CF2C:Fs,
C2FsCH=CH(CF3)4CF3, CoFsCH=CHCF,CF2CF(CF3)2,
C2oFsCH=CHC(CF3),C2F5, CoFsCF2CH=CH(CF2)3CFs3,
CoF5CF,CH=CHCF2CF(CF3),, CoFsCF.CH=CHCF(CF3)C2Fs,
CoFsCF2CH=CHC(CF3)3, (CF3)2CFCH=CH(CF2)3CFs3,
(CF3)2CFCH=CHCF2CF(CF3)2, (CF3)2CFCH=CHCF(CF3)CaFs5,
(CF3)2CFCH=CHC(CF3)3, C,F5CH=CH(CF2)5CFs3,
CoFsCH=CHCF(CF3)(CF2)2C2Fs, CoFsCH=CHC(CF3),CF2CyFs,
C,FsCF2CH=CH(CF3)4CFs3, C2F5CF20H=CHCFzCFZCF(CF3)2,
CoF5CF2CH=CHC(CF3)2C2Fs5, (CF3),CFCH=CH(CF2)4CFs3,
(CF3)2CFCH=CHCF,CF>CF(CF3)a, (CF3)2CFCH=CHC(CF3)2C2F5,
CF3(CF2)sCH=CH(CF2)sCF3, CF3(CF3)3CH=CHCF,CF(CF3)a,
CF3(CF2)3CH=CHCF(CF3)CaFs, CF3(CF2)3CH=CHC(CF3)3,
(CF3)2CFCF2CH=CHCF;CF(CF3)2,
(CF3)2CFCF,CH=CHCF(CF3)CaFs, (CF3)2CFCF,CH=CHC(CF3)s,
C2FsCF(CF3)CH=CHCF(CF3)CyFs, C,F5sCF(CF3)CH=CHC(CF3)3, or
(CF3)sCCH=CHC(CF3)a.

33. An unsaturated fluorinated hydrocarbon selected from the group
consisting of CHa=CCICF,CF3, CHCI=CHCF,CF3,

CHCI=CHCF,CF,C2Fs and CHBr=CHCF,CFs.
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