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use
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
properties of little or no environmental impact, ability to dissolve oils,
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(b)  contacting the combination of lubricant-solvent with the

25 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

30 comprising:

a) contacting the substrate with the compositions of the present
invention further comprising surfactant, and then
b) removing the substrate from contact with said composition.
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Also, use of “a” or “an” are employed to describe elements and
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give a general sense of the scope of the invention. This description
should be read to include one or at least one and the singular also
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In one embodiment, the present invention provides compounds
having the formula E- or Z-R'CH=CHR? (Formula I), wherein R' and R?
are, independently, C4 to Cg perfluoroalkyl groups, or C4 to Cg
30  hydrofluoroalkyl groups. Examples of R' and R? groups include, but are
not limited to, CF3, CoFs CF,CF,CF3, CF(CF3)2, CF,CF2CF2CFs3,
CF(CF3)CF2CF3, CF2CF(CF3)2, C(CF3)s, CF2CF2CF,CF,CF3,
CF2CF,CF(CF3), C(CF3)2CaFs, CF2CF,CFoCFoCFoCF3, CF(CFa)



5 isonmers. That is to say, C2HF4 is intended to convey
both -CHFCF3 and - CF2CHF2 groups for exanple. In one
W@rmo/a‘iismm speci fic exanpl es of hydrofl uor orCKYE2006/042633
tatio F F, -
%géﬁzegmg@%ﬁ&é&b:g %éﬁﬁ%s CaHsF2,
qF ICHFRF
g% C%Z 3CH Cgﬁg@_' Iary‘f" non- |m i ng 5 mFéi o

c oh‘vaE %] sWaeee posbemleslomarsTam poskible, 'lfABnEIas féode

Bl Eins A Enlenbea & Serioel Bessiblecpositional

5 1 ibohé%s4T'ﬁa5ls5toC1§%iyaﬁgHF£ % RfEndeuB&onkéy both ~CHFCF; and -

CF3CH=CHCF2C2F

1, BFaCHFs gsounssfon éxampler bhene ermbodinmars, sperificexampies of

CFRydrofiudrobiida BrqlupiABHANGRS Rifttalioh LCHRL OB,

1 CFICHIFZ, &HE CF§, -CHIOHH | LOF siiax~CHaCF 5, ICHICIIEHRS:

Erat chrnid S ot G Y

CH

’

| uor ohe o
Exemplary, non-limiting

10 1C§8@§|E?4&E§b%%§%arlqﬁ-gg%r,pmet hyl ) hex- 2- ene

, 5,6, 6, 6-nonfluoro-4
C2F5 F14tE CF3CH=CHC CF3 3
1,1, 5, 5, 5-hexaf | uor o- 4, 4- bi

-(trifluoronethyl)hex-2-ene

MUN oneth | ent-2-ene

CIR3E

C2F5Sifabifer 2C2F!

D

Chemical Name

Fa1R

L7 o Bl 7

T O0UET A T A Endxaficioba 2 5rs £

FY2EE

1,1,1,4,4,5,5,5-octaflucropent-2-ene

Fizg,

» EFGHECBICE,OFNOT

haf T uor 0-Ht 1 & 455506, 6a8dn

udrohex-2-ene

FNBIK-

- EREH= OER3TH

HECH1GH,

§.5-Bedtaflubro-4-(trifluoromethyl)pent-2-ene

FR2H,

4, 5¢

Fs6HECHCFs 8, §

B, 8-t et r aiet 2P /51508, 6)6-dbcalu@oieex-3-ene

F#4bi

- CRLCEEEHIEr2):CF3

1,1,1,4,4,5,5,6,6,7,7,7-dodecafluorohept-2-ene

FaE:

L, 4FCIECHAR.CF-/, |-
- 2-ene (CR2CF2CF CF3

T e

F14s§1

CF3CH=CHCF(CF3)-
b, 6, 6, 6Cdet af | uot

o4 1R OP PO e one

FAMEE

D 4 FCFEHE N GLCFS)CF ]

> 2CERT, 5 5 51hexaf|uoro-4 4-pis(trifluoromethyl)pent-2-ene

F1'235
o
Fi56 5

p € FsClEGHCF 6P ¢
LE @by

«pdegafiyorohept-3-ene

L1 41 ,2,2,5,6,6,6-nonaﬂuoro—5—(tr|ﬂuoromethyl)hex—3-ene

b QF _HR 2£I:3nr

b)

decailldrst85p7, %9881 rdeqalugranche-ene

F18Een

CQ%:CEF% SE (

CA H5‘C4:#,GJ5(6F/( 'CFBbdecaﬂuoro 6- (tnﬂuoromethyl)hept-z-ene

FA&{t

1 1
J-aIa1

2—1-
’L’

13- ertgc,:3 5 F24t

\
'"UIIUCLaClI I tHot1-0= T\ll'l I IUUI UTICL Ilyl

E CRESGHE-THortaiarodt 4-bistrifluoromethyl)hex-2-ene -

FR4E.

2 OF R A EFD

0- 3, 310153 B 5 616007 8 Blidtrabecafluorooct-3-ene

hex-1
FR4E 1, 270, 3¢B8)H. 6, 7

L SRR S 7, 118, B2 B0 Hluer iR g uaromRyIhept-ene

s

b, 6,6, 6€get af |l uono

P F&, FECH=RHEF(CIRB) 2

%q_ggé?ssﬂ }Prqug?fw% %crllﬂyﬂrometgyléhepté ene

FAME CF Cals@H2CHC(CF3); 1,1,1,2,2 6,8,6-octafluoro-5,5-bis(trifluoromethyl)hex-3-ene
F33E C2FsCF.CH=CH- 1,1,1,2,2,3,3,6,6,7,7,8,8 8-tetradecafluorooct-4-ene
CF.CoF5 !

F3i3iE (CF%%CEE‘;S:CH' 1,1,1,2,5,6,6,6-octafluoro-2,5-bis(trifluoromethyl)hex-3-ene
F33iE CzF‘é:FF(ZCCFl:; CH- 1,1,1,2,5,5,6,6,7,7,7-undecafluoro-2-(trifluoromethyl)hept-3-ene
F16E CF3CH=CH(CF,)sCF3 1,1,1.4,4,5,5,6,6,7,7,8,8,,9,9,9-hexadecafluoronon-2-ene

CF3CH=CHCF(CF3)- 1,1,1,4,5,5,6,6,7,7,8,8,8-tridecafluoro-4-(trifluoromethyl)hept-2-
F16sE

(CF2)2CyFs ene

F16tE CF3C*('3=FC:E';(SCF3)Z' 1,1,1,6,6,6-octafluoro-4,4-bis(trifluoromethyl)hept-2-ene
F25E | C,FsCH=CH(CF,),CF3 1,1,1,2,2,5,5,6,6,7,7,8,8,9,9,9-hexadecafluoronon-3-ene




F33i E C2F5CF2CH=CH 1, 1,
1,2,5,5,6,6,7,7, 7-undecaf | uoro-2-(trifl uoronethyl)hept

WG 300&110586713: CF3 2 F16E CF3CH=CH CF2 5CF3 PCT/US2006/042633
F?%E FlG@%C 57 &&SI’Q’Z‘S’?GG’ 8, Iuo o-7-{trifiioromethyl)oct-3-
1, 4, O,FRCR=CH- 778, a1’1"(2l fo‘%sbl

F%’%’En

) hept(&F,),C2 2C2F

£X) ,v vqtdeeé}rug
161 E

ene

3o tﬁfh%@@ﬂﬂﬁ)hept—&

C,Fs;CF,CH=CH-
5, 6- oXFakCREOr 0- 4

4. BISARPRPET LRBERA FratRcaomrgn-tene

FQ'_%C

2F50a5m062@50—|:
1,2 OFCFCHE 7,

CH, CF.2,248(3636,7,8,8,8-tridecafluoro-7-(trifluoromethyl)oct-4-
,8,.8.9,9, 9- hexadec®h¢ uor onon- 3-en

FﬁlsE S

\A@ﬁsﬁﬁ%s@%?z

CF3)CaFs

b1, US23059, 04,8 8 $3ridgeatuppo-6-(trifluoromethyl)oct-4-

ene

F:§4tE.

+ vl

hfzig’c 30

, 8, 81d.3%86, @éé’ e'{fqea%fPJ(afO?Z %Jplﬁ itifieremeth)hept-3-

Ot E. . C2FE

‘flry

F3i4H,

X i

Pje?:Zrﬁ PR LT AT E'P?ff'm?%?fﬂww Joct-5-

o alaVe HEYe |

lo=
meptE

F34i8, 11

éCéF Fglbegd )

,6-bis(t
uor

Icé 1§E?55 gég?hexa ecg i

%nﬂuoroTeth}l]l)hept-S-

e
FSﬂSE

b'-@ﬁt)acifcﬁééHt P
. RFRFICE.5, 7,

cFl42 7- decafluoro-z ,5-bis(trifluoromethyl)hept-3-
B, 8, 8-tridecafl uoroefe (trifl uorome

4l

oqc%c TF3
1,2, 2,8CBy6, 7, 7,

TS B RS R proms s a-ene

R4

Ogit:C=CHIEERHELHs2

-5 1einB2, B3 416, {2, &9 PR3- Cldctadecafiuorodec-3-ene

%ﬁeo

1,&FESHECHCF(CF )7 -
t-3- (EFOERF3 ene|

Hecaf | 6o @:25,86,6i78(8 9,9 Pipevinderetiupyd-5-

F%e\’?‘l;)

1, GFEHFCBICECFAR)7
oct - 3-CFeffs 3CF3

18,182.2.6 BAd 58 -destesaitioror§, $-pigGiflopromethyloct-

E3i 4F ( CE3) Airifygrermthylnon-3-ene
Ene E3i 4i E (CF3) 2CEEpgecH

1, 265 ¢ 6HFCH- 7- d f fal g
Fasel, 25 ng.? ! gﬁg@ iy@ggﬁ%@ bb%@ﬁ_ﬁﬁ'o JouRt-a8@kibdec-4-ene
Fasid, Hecaf | rdr! 2% 80874, 'PPIPSQ AderalungaS-

Vhen

} moe

F35iH,

fa
TRA=Or

F3i5g

oFé' 5 6 bis(trifluoromethyl)oct-
5 SRR

ntadecafluoro-2-

(i u&&ﬂ&ﬁ;tl)aep #8ahd UOT 00

ec- 5r 142, 5 5 8, 6 7.8,8,8-dodecafluoro-2,7-bis(trifluoromethyl)oct-
F3i5if 3,8, 9,9, 9- pent adecas- bieor 0- 5- F26SE
F%é ﬁt h, 11, 867 3 7eneaffadmtES, 5-tris(trifluoromethyl) hept-3-
5 CI-IZCHBQGEE)%- 1, ene
FJMI% R, GFE(CF,)ICH8;081-8- ¢ qd@pgﬁ b4Qror7 pg 80 A 10/ 1ol dcHRE QB Hiec-5-ene
v CISREREEs 3. 0
F44iE CF3(CF2)3CH =CH- 1,1,1,2,3,3,6,6,7,7,8,8,9,9,9-pentadecafluoro-2-
CF,CF(CF3), (t‘riﬂuoromethyl)non-4-ene
F44sE CF3(CF2);CH=CH- 1,1,1,2,2,3,6,6,7,7,8,8,9,9,9-pentadecafluoro-3-
CF(CF3)C,Fs {trifluoromethyl)non-4-ene
FAALE CF3(CF,);CH=CH- 1,1,1,5,5,6,6,7,7,8,8,8-dodecafluoro-2,2,-bis(trifluoromethyl)oct-
C(CF3); 3-ene
FaidiE (CF3),CFCF,CH=CH- | 1,1,1,2,3,3,6,6,7,8,8,8-dodecafluoro-2,7-bis(trifluoromethyl)oct-
CF.CF(CF3)2 4-ene
Fai4sE (CF3).CFCF,CH=CH- | 1,1,1,2,3,3,6,7,7,8,8,8-dodecafluoro-2,6-bis(trifluoromethyl)oct-
CF(CF3)C,Fs 4-ene
FAIAtE (CF3).CFCF,CH=CH- 1,1,1,5,5,8,7,7, 7-nonafluoro-2,2 6-tris(trifluoromethyl)hept-3-
C(CF3); ene
Fas4sE C.FsCF(CF3)CH=CH- | 1,1,1,2,2,3,6,7,7,8,8,8-dodecafluoro-3,6-bis(trifluoromethyl)oct-
CF@Fa)C2F5 4-ene
Fasatg | C2FsCF(CF3)CH=CH- 1,1,1,5,6,6,7,7, 7-nonafluoro-2,2, 5-tris(trifluoromethyl)hept-3-
C(CFa)s ene
FAtAtE (CF3)sCCH=CH- 1,1,1,6,6,6-hexafluoro-2,2,5,5-tetrakis(trifluoromethyl)hex-3-
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Folppatatus stgh Be apuippieétheieaction temperature.
In one embodiment, the ratio of perfluoroalkyl iodide to
7 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 t0 2.5:1. Ratios
less than 1.5:1 tend to result in large amounts of the 2:1 adduct as
reported by Jeanneaux, 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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25 embodiment, the contact time is from about 4 to about 12 hours.

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

30  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

30 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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hours for completion.
[n one embodiment, the compound of formula | is recovered from
the dehydroiodination reaction mixture by phase separation after addition
30 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

10



conducted by contacting an aqueous
basi ¢ substance with 5 a solution

wo oohpsiteor odoper f |
soI
hex

or

et SOlphEs bt

5or ¢Mpagm¢srm)Tab1et1hdnm”r\©ﬂ@érCeﬁ*n§6dlﬁ1d@h3tﬁ@

sol

uor oal kane i n one or

SO R s ROl inuie Bl SRuitiedtgy o
( . after ddulitismed waterlapgeinisiiRgiohy dr ocar bon
met hyl ene chl ori de,

per il o embed

chl orof orm carbon

ogfiiodShel ot GGl (Yol e¥eiths

y et FreHe

cat al e such_enbodi ment, the
catGh E'E'S‘? ﬁcq %a‘fwwewapqunc&m'ﬂfﬁ
tetr abut

hydr osul tr| g%lﬁbpg}' nzy

uti on of said

of the

nor e or Panis2006/042633

e.
(o paration

(e.g
tetrachl or| de,

m@)t ther carmpesitions gf thedpresént mmrltmn, may
dr of ur an,

3 ofe BT s

itRihs may
phase ‘transfer

rorladl i des (e.g.,

n| u%ksggg% 15

dod@mﬂguratmtah;doamremr sterebisemeﬂie Vdingh the specific isomer is not

tr|
pho

Nt e

| anmmoni um chl or
"gESniIBVENtion isiipies
10br %Brﬁi@u?éﬁbriaﬂs’oﬂi&r@ Ny h@l%%‘%ﬁ%%dﬁ%rso

cyclic pol yether conpounds

Bflof e

nown t

guat er nary

gl pRela um
E} a2k QS%waJtlon thereof

et He@rsinstaacg, F118 iz meant ® Wes&tdheﬁqlssynerzb-lsmmgrebr any

e bR Mes et

dr0| odi nat

@8[%@&%‘3?“%

,.0N

d{quﬁ%rh%(ren;\ple is

tri POSE dodnheris repreashiednne IRisanset! Zdséhet, idtEng db?\%lﬁatlon

subst ance.

I n one enbodi nent,

the reaction tine

t hePldBpfreR hathironasrs in angralims are from about 15

5m nut es
the solu

e ok A 2%

.

oSS

A ﬂégg ab%ée,on

emhuiatenated ﬂmrlrthﬂag? tyorcndrinais presestdtinfableg Wahase used as

fro ahout 30

V\Bt er.

HEP=N r aoaonvior o

m._ nut es

PRAING COMRPSHIRNSe RHBISP RS

to abo%t t.hr ee

doha

odin
o+H-o6G+Hhat

hours for

ASrieaning agshbo idiclieaning syifpges or
|SQJHS%§%=;red from the dehydroiodination reaction.

m xture by phase separation after addition
In anot her errbodl nmerfABLEe2 conpound of formul a

At

30 of

aVa RN onr\f ILI]

UIII l. II’C

S 1 Eb gt‘l Cu T
1 _y —Ul Dl I
tEe con'piound of |

étl ret anethe enrbo q!éqlgrlﬁName
Ed'*ﬁ%?% '€ recovered ﬁﬁgﬁi‘%& eiyoR

B THAQ536 72 PCT/
reaction mxture

Jgpwit%,ﬂ@ﬁggq dehydro
by a conbi nation of p

94l4lky & EHeptaﬂuoro 1-
pg@,@en@epar ati on

aFCem4zgstl t1on o

CWeHOFCFaOFICHF St I T T at

DD 3,3!4U4, ®BReptafluoro-1-

enbodi nent, the ¢onpositions of the pr BS@’ménei nventi on
MEG-1440o7pfr | se a $CRgICEICE®OENd of For hulR,3,5,5,5-0eptafluoro-1-
exampl e, aone of pentene

HFC-1447mytm

he
CF3CF=C(CF3)(CH3)

1,1,1,2,4,4,4-heptafluoro-3-
methyl-2-butene

HFC-1447yz

CH2=CFCH(CF3)2

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

CHzFCH=C(CF3)z

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=CHCH

3~(trifluoromethyl)-4,4,4-trifluoro-
2-butene

HFC-1456pcyy

CHFgCFzCF=CFCH3

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

HFC-1456szy

CF3CF,CF=CHCHs

3,4,4,5,5,5-hexaflucro-2-pentene

HFC-1456mstz

CF4C(CH,)=CHCF,

1,1,1,4,4,4-hexafluoro-2-methyl-2-
butene

11




W@fzoomsm al.

5 conmpounds in Table 1.

conposi tions nmay

I n anot her

enmbodi nent

t he

conprise a conbi nati on of conpounds

Many of the conmpounds of For nul BCT/US2006/042633

conbination or
Iln addition t

m xture of both isomers

the jnventive conpout

E‘?’{l\z%& ept—econtigus mllr‘aﬁal i soner Lm334 55T

A LaO0IZCe L o MAQ\'F 5 exafluoro-1-pentene
b= et-S- \'J —-e—1-SOe1e]

pe’?'gﬁgﬁrﬁf , the pr e Fﬁﬁﬁ&ﬁ"l on is i ﬂ]t‘;‘e‘érfg%guqr‘bz (trifluoromethyl)-
TR W Rmayf ST ot ‘CFJCﬂ-IlC’F i, '3““ onat IS traﬁ]o@i-ﬁentene
HET-H3BHHTETS, O UHJ{S(C‘ et oM CeT eqi. i ifiiro-3- -methyl-2-butene
Ipﬁfginge FIT E i @FQ@ _@Fl eEpresent qu 32‘4'5"5666
Z-isoner, or any con‘m natl oh or nixtulq Rt -hexene (or
isoners in any ratio. Another exanple i %eﬁlE&aﬁvhebéh e)
Vitdl-t31-12ecy epr eseNiOFgCR.0E=CFCROPEr , Z- 1 $aJTer,2,2,04,5069/6,6-

5 doaiecaifupra-Bhéxene (or
N derfidere Srhekeng)

dﬁbw 12miRs at ur at

giéﬁ ia@"lf‘?zéani i ng

erbcoctr at n(\

&eF4LCa6(GFaat ed hydrocc
é%FeBP?PECFT%':rCFeI eani ng

L2 Caodao erluﬁll

rep
B A A" b vy ATO

M o4 phexalinered, 3-
ﬁ@tnﬂupwmthyb,-&butene

.!h%%-é 5cﬁs5-nonaﬂuoro-4-
or

1)-2-pentene

2.4 4 4-tetraflu

N AT y (CFS Sl G s 4,4, 4- tetr%t. {hige I°§‘if£‘t’;?1§
PRGBSO 1 =it T4 7T 7 O S s ddfiuoro-4-
pent ene H FC 1447 #);/CZZEF = ZCFZCHF;q éﬂr’or’ m?ﬁﬁ;:
RRBENEpt al I'uor o- CFW@PZQJFZW@HEZM 7CZC13,3,4,4.5,5.6,6,6-nonafluoro-1-
QEAFOHERRI2CF3 1, .3, 5, 5, pentenaekdne(k447nyt m
CE3CF=C( CF3) ( CH3 1 1,1, 2, 4, 4, 4- hept af | perioor3outyRhyene)
|HEC-TR40Eman  HEC- | CHEGHC(CFR=CFCH( CF3) 2 | 4,4,4-trifluoro-3,3-

ro-3 trifluoroneth |

{ bistitiftueremethyl)-1-butene

HEFG-18mety CH Fz

FIGHCESOR)(G =), 4, 4- t et

A 451,414 A-hemafluoro-3-methyl-2-

trifluorometh | 11-butene HEC 14479zt “ﬂﬁﬂrtoﬁmwﬁ‘%bﬂtqne
%04154*9%"& r af | uof GHECRGREHGSponet h | %W exafilioro-4-
4arsyt V”UM = CE2\ 2D 4——%—4?{%% [itluoromethyl)-1-pentene
Frfrsuorrngtrret h | ST e 4 4565 2t (néﬁﬁigwaﬂmm -3-
~1—1|id'|54bﬁwk‘£m“ﬁl”) tuoro—25hgten TASG-
o B P T axat | o A o

HFC-1558szcc

(CF3),CFCF=CHCH;

3,4,5,5,5-pentafluoro-4-
trifluoromethyl-2-butene

HFC-1558szy

CF3CF,CF,CF=CHCHs

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

HFC-1558fzccc

CH,=CHCF,CF,CF,CHF,

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

HFC-1558mmtzc

(CF3)ZC=CHCF20H3

1,1,1,4,4-pentafluoro-2-
(trifluoromethyl)-2-pentene

HFC-1558ftmf

CHZ=C(CF3)CH,C,Fs

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

HFC-1567fts

CF3CF20F2C(CH3)=CH2

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

HFC-1567szz

CF3CF,CF,CH=CHCHj3

4,4,5,5,6,6,6-heptafluoro-2-

hexene

HFC-1567fzfc CHy=CHCH,CF,C4F5 4,4,5,5,6,6,6-heptafluoro-1-
hexene

HFC-1567sfyy CF3CF,CF=CFC,H5 1,1,1,2,2,3,4-heptafluoro-3-
hexene

HFC-1567fzfy

CHy=CHCH,CF(CF3),

4,5,5,5-tetrafluoro-4-
(trifluoromethyl)-1-pentene

HFC-1567myzzm

CF2CF=CHGH(CF4)(CH,)

1,1,1,2,5,5,5-heptafluoro-4-
methyl-2-pentene

HFC-1567mmtyf

(CF3),C=CFC,Hs

1,1,1,3-tetrafluoro-2-
(trifluoromethyl)-2-pentene

HFC-1576ssty

(CH3)20=CFCF20F3

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

pentene

12



HFC- 1456szy CF3CF2CF=CHCH3
3,4,4,5,5, 5-hexaf | uoro-2-pentene HFC 1456nst z
W@E&%Qﬁm =CHCF3 1, 1, 1,4, 4, 4-hexafl uoro- 2- nepdiyUS06/042633

ZJNL DT DT | |c'5nnan 2622

~l

TN o oo ek h’Ff,ﬁitl‘oyr;;;;'y}jé“ﬂﬂi’;ﬁf'

T

pcqst1,§:|fn , 5- hexa IS @rFQC ! HFEC1H: I -
) CH2CF3 4F34 4- ?‘%’f’?F%’fﬁo 2-(tr aTQd%gfn%ﬂf% 7.[;;

Eebat MrﬁcyW'“:C- 147 8rCFiCRECFBREAFCHZCH3 11122345566777
1,1,1,3-tetrafl upro-2-entene  HFC 1483h@ adéE%GH%

BFQ-182-13rhayi f | uor pEB:CiieCRCFCB;(hBs ene  FICt,1,9 B;4]4%,5,6, 6 7.7, 7-
CE3(CF2)3CF=CF2 11.1.2.3,3,4,4,5,5, 6, 6, btridecafluoro-2-heptene

HE@d 62 3z o- 1- heRERE=CUEFCPeiFd uor o- | | heAEmed5,56,6,7,7,7-
EC. 151-12ncy CE3CE2CE=CECE2CFE3 1 1 1 2| Yidepafiuoro-Bheptenes

HEGde%f ?’Uﬁﬂ’g 3- heQ’éﬁgZ(Z"b'rCFCE:QZFuor 0- 3- hb%dRe.4.5,56,6,7,7,7-

CCe 151 ATt 2 20=C( CEQ 2 tridecaﬂuoro—3-heptene
GG s, hexafﬁfﬁ@ P CHObiGEY 1 uorb TR
chgg?ﬁ%é’:S 5- non ?’Fauof #ﬁsz?TdH?u%rgr_m 5J526L666FtO &Rfuoro-2-

p'te

THFEa Mg Tt Z ( (R EEHTH, 45566777-octaﬂuoro3-
11142555-bct3abffuoro 2- trl?luor g;\e

HEcasteng HFC I @h)]3=Croryer,CE-3) 2GR0 W@sises octafluoro-2-
1,1,1,3,4,5,5,5-pctaf l uoro-4 trifl uor opmithylio-hederent ene

RFBE16F 22 CF2 CFRGIdo CH? 3,3,4,4,5,5,6,6-
3,3,4, 4,5, 5, 6, 6, 6Cn€hiaCHEBICHAR- ( or HFGcSWebeyclohexeasm e

FeC1pEI® uor ob | pevklotGEneF=QRCEQR484 7t nnd TRBAGHEE.663) 3
4 4 A=trifluoro-B8 3- bis trifluorometh qecafiuorgy Xene

HFC- 1549mmt ts ( CF3) 2C=C( CH3) ( CF3)
1, 1, 1, 4, Thetcomspatindsolisiedimbalblel 2 are availableocamararcially or may

R B e SR TR AT R e peain

HFC- 1549mphe dahidédirfenEHele4AiRgtdmpositions can comprise a single
51 1c:o%np?buAr'\dA'assI|$5te<51S frg)(r) gg;rln%?er ?n %éblgeZt hlr! ér%ot%gf' g&%odlment
cleaning compositions may comprise a combination of compounds from
Table 2. In yet another embodiment, cleaning compositions may comprise
a combination of compounds from Table 2 and one or more compounds of
Formula 1.

10 Many of the compounds in Table 2 exist as differént configurational
isomers or stereoisomers. When the speci‘fic isomer is not designated, the
present invention is intended to include all single configurational isomers,
single stereoisomers, or any combination thereof. For instance,
3,4,4,5,5,6,6,6-octafluoro-2-hexene (HFC-1558szy) is meant to represent

15 the E-isomer, Z-isomer, or any combination or mixture of both isomers in
any ratio. Another example is 1,1,1,2,2,4,5,5,6,6,7,7,7-tridecafluoro-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
20  bromine-containing unsaturated fluorinated hydrocarbons presented in
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HFC- 1549nzzz CF3CH=CHCH( CF3) 2
1,1,1,5,5,5-hexafluoro-4- trifluoronmeth | -2-entene
Wmmmsﬁis&szcc (CF3) 2CFCF=CHCH3 3, 4, 5, 5, 5- pent aPCT/OR2906/042633

t -2-b t HFC- 1558
o5 FRDBS PR By s 2 g compealion ey elspBng. suragesor

HFCS@@‘@Q cc CH2=CHCF2CF2CF2CHF2

3,3,4,4,5,5, 6, 6-oct af |l uoro-2- hexene

HFC- 1558t zc

(CFB)ZC—CHCFZCHS 1,1, 1 4, 4-pABIHE Buoro-2 trifluoroneth

CH2=C( I‘E')\

I 'Z' CIIT CITT I_Il_\/' J.J

AStaudture . 5- pent af | uol

-»4
‘JOI 1 LILL

clhoore
O OO OOz T O

Ch@micalt Ndrhesor oneth | - 1-ent ene

EgRerS SF3cr2ch

3%%2, 1 %@tpaﬂuorqgropene

4,795, 5, o- nepta

WZ_QE&CELQ
Achr=ngcP, 6, 6- heptath
CFIZ-CFICHZCIEZCZW”
%WFZ\I\I CE3CE2

I'aulro0=Z= = LT

Mm-tnﬂuoropropene
t—é—é‘% ?a@S’i&F&ﬁgorJﬂ: Spehabrfzfc

O, O-1TIEpPLl dl T UOT O= I= TIEXTITIT

"ﬁ:b%j_juqropropene

T

le@r-BmcAEhept af | uo

0:bomdIE% 8 MIuorbbropaa 7f 2T y

CHZ=CHCHZCF(CF3) 2 4
CHBr=

1cABrcACK, 5, 5- hept af

b 9, O- terrarr‘uoror rrifiooronmeth

8RR él3 3mm&obm3en@nt ene

)

(CHBLRCBEFCF2CF3 3, 1

PC=CFCZFb 1,1, 1, 3-tetrafl uoro-2-

=

ifl n}e
34rdmd2 5slnﬁmafobfdgér@- 2- et hyl -

ACKBrEORCR1, 1, 1 trlf

gnsed2 V0 200705567 FTTNS2000T 07833

drdrommopetttafiublopmpeneet h | - 2- but ene

e teRickiEy T

6 5?@%§F£§2f ?} pentgggéo;gr-ﬂ 'B% rgg 2

112 344,55;

FeHB6GHERGFyy CF3CE

P Chro@ieck2 €2 R5entafluoro-1-butene

led=&nérordt 5. 5. 6

9—!b7o’n"7o'-37,3,4,4-tetrafluoro-1-butene

CH,=CHCBrFCF3

3-bromo-3,4,4,4-tetrafluoro-1-butene

CF3CBr=CFCF3

2-bromo-1,1,1,3,4,4,4-heptafluoro-2-butene

CH3CBT=CHCF3

2-bromo-4,4 4-rifluoro-2-butene

CF3CB"=CHCH3

2-bromo-1,1,1-trifluoro-2-butene

(CF3),C=CHBr

1-bromo-3,3,3-trifluoro-2-(trifluoromethyl)-propene

CFsCF=CBICF,CF;

3-bromo-1,1,1,2,4,4,5,5,5-nonafiuoro-2-pentene

CHF,CBr=CFC,Fs

2-bromo-1,1,3,4,4,5,5,5-octaflucro-2-pentene

CF,=CBrCHFC,Fs

2-bromo-1,1,3,4,4,5,5,5-octafluoro-1-pentene

CHBr=CF(CF,),CHF,

CHo=CBrCF,C,Fs

1-bromo-2,3,3,4,4,5,5-heptafluoro-1 -pentene
2-bromo-3,3,4,4,5,5,5-heptafluoro-1-pentene

CF2=CHCF2CH2CBFF2

5-bromo-1,1,3,3,5,5-hexafluoro-1-pentene

(CF3)20FCBr=CH2

2-bromo-3,4,4,4-tetrafluoro-3-(trifluoromethyl)-1-butene

CF2=C@HQBT)CF3

2~(bromomethyl)-1,1,3,3,3-pentaflucropropene

CH=C(CBrF,)CF3

2-(bromodifluoromethyl)-3,3,3-trifluoropropene

(CF3),CHCH=CHBr

1-bromo-4,4,4-trifluoro-3-(triflucromethyl)-1-butene

(CF3)20=CHCHzBr

4-bromo-1,1, 1-trifluoro-2-(trifluoromethyl)-2-butene

CH,=CHCF(CF,)CBrF,

3-(bromodifluoromethyl)-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)3CBr=CH2

2-bromo-3,3,4,4,5,5,6,6,6-nonafluoro-1-hexene

14



tetradecaf |l uoro-2-he tene HFC 162-13nzy
CF3CH=CFCF2CF2C2F5 1,1,1,3,4,4,5,5,6,6,7,7,7

W0 pdodes®mit uor o- 2- he tene HFC 162-13myz PCT/US2006/042633
CF3CF=CHCF2CF2C2F5 1,1,1,2,4,4,5,5,6,6,7,7, 7-
tridecafl uoro-2-he tene HFC 162-13ntzy

CF3CF2
o decgﬁ:ﬁ% rggﬁf:?%’ﬁ?ldéélr%tseé if; q%gfe g Za'i_’ 1 ’Vgtlgblg cbinmercially or may
CF3its-papareibibyapsesses, KnadyrRindhs &6t 6, 6 7 7,7

CFacEocHd @é%@géﬁé%?‘@pamar 80@6@%8%%’90'@?%%%@8%6‘1 hpa
5 enmréiFﬁ}e'kﬁi e?we%'_eﬁ?r’r_rﬁ phosphor%us tribromide

4,55 6, oct afl uor 3 he tene HFC'167
( CHath 8- dﬁ%@remfmoso-zn mutanel te, gvesdobraano-gt,d 222- net h

oIS AR gyt e Sy

cycb@wt%ﬁ@%@ﬁ%&%% givds &, 4dtbrérie- 9,162 2-

decaf | uor occl ohexene The conpounds listed in Tabl
ar ePentafluerebetansridich aiayyin émrnrm/hwepr\mﬂapevsrdbged potassnum

ro rt or escri bed herein. In
Ogneﬁﬁﬁé§§ek[8 d%e%%?'ﬁg 8@?‘? %Ons can conprise a
single BroneBiAd A&eiraﬁacﬁda (tﬁﬂucﬁbﬁféthyﬂ) 1L5Uté'ﬁ\@hﬁay2be
I n anot her enbaodi ne cl eani ng conposit

conPIEPIEEGHD )éaﬁﬁlt'ﬁatqf&ﬁownazwéulnt%raﬂuem 3=|(Htﬂuerczﬂeihyl) 1-
et I

2 orDABRE Folouett 7 e et o 1A8 AT BET AT BT ol

onepatassiunmehydrogidlends of Fornmula |I. 10 Many of the

1 ont 1 gur BB 19 ErEraTbe Srapeuicscabedboverbe

SpegIbite-cORIERIN %n@QiurQl%@ 'f%ﬁhﬁfed ﬁﬂﬁocé’r‘b%ﬁ@ 'Hresented in

invention is intended to include all” sing
C onTa@a ragaroha lused @setieaning icogipesiions doi sleamng swiacaspr

ng‘w}%; oh thereof. For instance,
% 6, 6-oct af | uoro- 2- hexene (HFC 1558szy) is
meant to represent 15 the EABs@E®r, Z-isoner, or any

onbination or mxture of hoth 1Somers in any ratio.

Aﬁlﬂic‘ﬁﬁ'& exanpl e i s | chemical Names

AR VAR
ECIHGIGOEICFrs Z- o 1,2-dichloro-3,3, 3-trifluoro-1-propene
CHCI=CHCH,F 1—chloro-3-fluoro-1—prgpene

CHCI=CFCH; 1-chloro-2-fluoro-1-propene

CH=CCICH,F 2-chloro-3-fluoro-1-propene

CHF=CCICH; 2-chloro-1-fluoro-1-propene

CH,=CCICCIF, 2,3-dichloro-3,3-difluoro-1-propene
CH,=CFCCLF 3,3-dichloro-2,3-difluoro-1-propene
CHCI=CCICHF, 1,2-dichloro-3,3-difluoro-1-propene
CHCI=CHCCIF, 1,3-dichloro-3,3-diflucro-1-propene
CHF=CCICHCIF 2,3-dichloro-1,3-difluoro-1-propene
CCly=CFCH; 1,1-dichloro-2-fluoro-1-propene
CH,=CCICHCIF 2,3-dichloro-3-fluoro-1-propene
CH.=C(CHF,)CCIF, 3-chloro-2-(difluoromethyl)-3,3-difluoro-1-propene
CH,=CHCF,CHCIF 4-chloro-3,3 4-trifluoro-1-butene
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I somer, or any conbination or m xture of both isoners
inany ratio. In addition to the inventive conpounds
waelewensserl above, the 20 brom ne-contai ni ng UNBEL/USADE 2633

1’2 \Aﬂ

n
LILE

i ontad i
DHOHAEBSER; PCT/ USZE‘Oﬁér&#&G&;%—mﬂ[abi—a ntiganpleensed as

n”p03| tion

e AGCIER! e o

S&f!ﬁ g % ”j E% ,ﬁtirfaces or

SUUST T dl TS I'ADL [e}

CFREEIREZBF, 3- br onp-

11-dhlBo-31 tsettiﬂtafd-Zibwtmer 0 ene

9:'_%-(%@5@;12 3-br omno-

0115 dto bl3l4l 4 ML fer CHF=CBr CF3

-—Hrono- 33t

QHGTSHHS ﬁs )
%}Qécﬂﬁ@FzéF%ﬁ't riflu
-prono- - 1l
LT iy IRCRy

M@@lﬁ@ﬁéFé 3-triflu

ot-chigro8,8¢t, 4. 4CP#tATIBOIO Fbldtene
oS o T
or-ehlarer3 dified-tetrafiverop-ioytene
03.6h1dr6-4 ANErifleFdlo-birbdey F2

M AEHCOFGHEL O €ene

ono-2Z, 5, s-tritliuoro ro ene

r
o nOHOH 3 5 ¢ bt + oA ahirert o tEhro ona |

CHBr =CHCFS 1
-brom

G #GRhibfoldfudr2t-Bites- 3, 3, 4, 4, 4-

entall uoro-1-butene
EQq;‘QQu:rQqFJhuf ene

CHBr_(.,HCI—Z(.,l—d I-brono- 3,3, 4,4, 4-

;smgrp%i-glﬂuoro -1-butene’

@mfmcHgsdsﬂ 4-tetr

ai,h-U|6ﬁl&oJ4,¢-dlmIo&ilﬁbut@||& CHCBr FCF3

DHI ene CF3CBr=CFCF3
utan

%I_or(gﬁ&anHé]f 4-tetria

2 A A
OTOUTTo™ I O, o, -,

CHEEBHAGTHCES, 2- br ond

408G PRI e

UT 2T JuUTrCTTo

- A4-dicklerbr3, 4, 4-tibuare-2-bbiehene

%’QBV = 2- brono

3

el | @ 1A [ IV
£ \—UJ L= I UImu=9, Q

QCheBECHEFICF=CBr CF2

a T’I' 1 d%blpr% 3, 315 {!;lFluoLljg EQne%hMyPllJ ér%ggn

erITIUUTU =TT T

CFB-dichloro-4,4,4-trifluoro-1 butene

él_lgjl@égb‘é@élfl 2,4,4,

Pa 2R84 4, 40830 or & L bRBR

VAV =] BECl W W4 of

ZOfr=6iitCotls 1, 3.4 4 5

51-ehieiefl AiforadrivtePeent ene

SRR GHEGRF5 2-bro

Merlord-33-dhudrot-Butareoct af | uor o- 1

-entene CHBr =CF CFHZ
AR Fe@E:CHient ene QO

.4u—u—.410rom)45544bbne
chiggp-Bp3=diforo-1-butene

£HicrsoHde®, 4, 4, 5, 5,

54—Elﬂorbaf4|-dm:6ﬁb i b&éﬁeene

CFZZCEICE%CHZCBH:T?

LHCIOCBIF)OE 4-tetr

rono- 1, -hexafl uoro-1 .
r0-3.3, S-tnfluoro-.? (tnﬂuoromethyl) propene

a3 -{ HRFodifidorbméthyi)- 0N A 4Rt 4hdxafluoro-2-butene

“CHA S colrcr,

1,4-dichloro-3,3,4,5,5,5-hexafluoro-1-pentene

CHCI=CHCF(CCIF,)CF;

1-chloro-3-(chlorodifluoromethyl)-3,4,4,4-tetrafluoro-1-butene

CF;CF=CCICF,CF3

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

CHC]=CF(CF2)2CHF2

1-chloro-2,3,3,4,4,5,5-heptafluoro-1-pentene

CH,=CCICF,C5F5

2-chloro-3,3,4,4,5,5,5-heptafluoro-1-pentene

CF,=CHCF,CH,CCIF,

5-chloro-1,1 ,3,3,5,5-hexaﬂuoro-1 -pentene

(CF3),CFCCI=CH,

2-chloro-3,4,4,4-tetrafluoro-3-(trifluoromethyh)-1-butene

(CF3),CHCH=CHCI

1-chloro-4,4,4-trifluoro-3-(trifluoromethyl)-1-butene

(CF3)2C=CHCHQC|

4-chloro-1,1,1-trifluoro-2-(trifluoromethyl)-2-butene

CH,=CHCF(CF3)CCIF,

3~(chlorodifluoromethyl)-3,4,4,4-tetrafluoro-1-butene

CH2=CC|CF2CF2C2F5

2-chloro-3,3,4,4,5.5,6,6,6-nonafluoro-1-hexene

CHCI=CHCF,CF,CoF5

1-chloro-3,3,4,4,5,5,6,6,6-nonafluoro-1-hexene
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CF2=C CH2Br CF3 2- bronmpbneth | -1,1,3,3,3- entafluoro
ro ene CH2=C CBrF2 CF3 2-bronodifl uoroneth I

w0 303/036t2i fl uoro ro ene CF3 2CHCH=CHBr PCT/US2006/042633

1- 4. 4, 4-
( ng;) r2m Clgﬁéqggigdnfdls Sted in ‘I'arbllofa I4u§rre%r\1}at“gble co%nmercw[\]@ or may

th 1 -2-but
cﬁf?ﬁ.’é‘?@éﬁg@?&%‘*’%@ﬁ”ﬁ i fHeuaﬁ.orre ut ene

3-bronodi fl uoronet h |
- 3, 4, 4, 2-GhipraB|ddbrAdt-pentafiant-1 trtaRORY R pERared by

2 B PRaTorof s BBl Sk RS P .

5 - hexE 2 2-pénidudRMBURMBGBRoWET by$eaEr0dR2A8 Hichbde with

conpounds listed in Table 3 are avail abl e conmercial ly
orgﬁwm'ﬁ@oﬁﬁséﬁﬁ'ﬂé‘d diaXige.ocesses known in the art.

é Br 0”"1%@0%? Eezf‘g@f\{a‘ﬂﬁ (- }I&Hér?é‘ﬁma&ﬁder @Qegﬁr%@ﬂgﬁﬁst

y a 5 three-sté énce eglnnlngvvl
phphptumhtmmatmg bcbmz;ib-pe\maﬂmorobutane to give a mixture of

4- f but anol
ginaly %?Sﬁri‘ateé‘” Rialugenanen cAReh SepRIRing the 4.4-

10 g{ ﬂgﬂlﬂﬁ'& g| Véve %b%ut%né l‘% &stn%‘ﬁ hafHéJ&E:ﬁi%% 8BRvative

20

25

30

r ono-
pemst m‘fluued bt mvedemﬁupdhasmtymlhydmmde msgtveathecﬁemreﬁ 1-

\gﬁg)ﬁ?l eﬁgt‘? 'Pen{gffhoro)ﬁdbu é'nge to give the desired
5 om o 23,314 4515.R60raR i | EHRIRITRLY Y pbpBticby

ne may be éfre are dditi on of brom ne
3, 4eactt0@t¢f 2.90%6.435, @tQQtﬂﬂlMUpo"rrﬁﬁhtﬁﬂleﬂh but ene

foI

by Bl EROERRbRE bliSuE B rbactiorbrthe Tesifs
[ mchfﬁromﬂtybdaﬂwtﬁ& Witls basbed rgborlﬁted byIZ@pevalov et. al. m the
chl ori ne-contaj nin turate uor i nat ed
hy&@@m&war@& Ehemisip, é;oa 24, pages 1468 191472

g 829 conposi tions for cl eani ng surfaces or

strdfes. TABLE 4 Structure Chenical Nanes
CHCl =CFRaChprd-33,djdch5di-beptaiuara-i ipintenreomay hreoprepared by

CehEaEloR ot 334 45 5-Rovtatydic-Tishiitis obopBa B Eament
1- ks restiitirigudiERiotide Wl@P@tﬁQno l@h?ﬁydromde
2-chl oro- 3-fl'uoro-1-propene

2- chl or @-Ghlorerdrd4 B- r@ﬂ@ﬁ@%mm@mmmﬁ -1-butene may be
2, 38 &L YyPertortidtion 894,24 4 1RFARBPE 3-(trifluoromethyl)-1-butene
followed by treatment of the resulting dichloride with ethanolic potassiurh
hydroxide. ‘
2-Chloro-3,3,4,4,5,5,6,6,6-nonafluoro-1-hexene may be prepared
by chlorination of 3,3,4,4,5,5,6,6,6-nonafluoro-1-hexene followed by
treatment of the resulting dichloride with ethanolic potassium hydroxide.
1-Chloro-3,3,4,4,5,5,6,6,6-nonafluoro-1-hexene may be prepared
by first photochlorinating 1,1,1,2,2,3,3,4,4-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
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CH2=CFCCl 2F 3, 3-dichloro-2, 3-difluoro-| -propene
CHCl =CCI CHF2 1, 2-di chloro-3, 3-difluoro-1 -propene
WERHOTASIACCI F2 1, 3-di chl oro-3, 3-di fl uoro-1 - pr open®es2006/042633

O B A G o e Bl
CreD Ry Eho s SRt ol Bt Siigls eI R R Tidiomroons

- praplisted, bﬂmmd)hmaﬁles 3 or 4, or may comprise a combination of

Pm&%ﬁ%égﬁ%‘}%ﬁ{é t !&&@%@}T@t}g; e of compo&r?é)s FOR e 4 or,
51- citerhativel C')');, §cbﬁibfﬁaﬁti9h%f%on{mfjb‘ﬂ%‘nﬁ’%\ﬁ?%‘?q’ables 2, 30r4
CH2=CHCHCI CF3

= | oro-4 4-tri1fl uoro-1-
cHaerEpeiamisand Fermuled-compounds: | Suchoeambinations of

o e Ruen R b arscitors miay TR Qi 1S opiBiAC R
oI‘Geﬁff‘rbd?ﬁgﬁbéitl& fork ééﬂ]b@l%i’ 46luge.1- but ene
CH2=CHCC] FCF3 3-chloro-3,4 4-tetrafl uoro-1-butene

cH3cal =dMepy ot %P@meoundus mTableﬁmd;Tabl@L& exist as different

o SRR B R bbby, A G fomeri o

CHZd@IgmbEC(ﬂeFﬂesent invention is intended to include all single
2,3,4-trichlorp-3,4,4-trifluoro-1-butene
CFIZ%%FE*&E\*?OE‘Q{S@EW?@%[@‘WW abARY ¢omkinatien thereof,

GG TR Eytohyt oD IOl PGSR ey e

CCI terep@sentHE E—IS_GI‘OBC Iﬁ-tssomei Gr 3ny corlhbuwhon;brmkture of both

15, B ERs BF anviTaso, Alghct examaledsdashiored B30 Foa F2
3 “4etafibbppopar® (EFCIEEHEHE]) %%G%g%seﬁ@ﬁ@%er,

1-chloro-|-fluoro-1-butene ( _ _
1- chiissraen o8 agy fcombiraticryen rehdureybatitisorersidn any ratio.

i el or o S PR ios R i5E0 L RAve a Globa

1- dNanming3Patehtiail (GZWH’?]{O@nat ggsla‘téman{nﬁmp. lIn-anbthegne
CF3CH=C ,CCl F2 CF3 chl orodi f| uorone . .
20. 1, qmbodimen. WW@@‘S&?'@%@ arer-elabab\arming Potential

cm&@%f drcbich tan So00 1K et Hfibfhict offticiflfient. the |
- 3,cpmpasitiens d'fsr:lq:sedhavma Global Warmmg Potential (GWP) of not
greater than 150. In still yet another embodiment, the compositions
disclosed have a Global Warming Potential (GWP) of not greater than
25 100. In still yet another embodiment, the compositions disclosed have a
Global Warming Potential (GWP) of not greater than 50. As used herein,
“GWP” is measured relative to that of carbon dioxide and over a 100-year
time horizon, as defined in “The Scientific Assessment of Ozone
Depletion, 2002, a report of the World Meteorological Association’s Global
30  Ozone Research and Monitoring Project,” which is incorporated herein by
reference.
In one embodiment, the present compositions have an Ozone
Depletion Potential (ODP) of not greater than 0.05. In another
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CF3CF=CCI CF2CF3
3-chloro-1,1,1,2,4,4,5,5, 5-nonaf | uor o-2-ent ene
WQEROr st 7CF2 2CHF2 1-chloro-2, 3, 3,4, 4,5, 5-he PCT/US2006/042633

tzaf:%uﬁPﬁ imeis, HeysiesShEouBPeRivRsRaYS 28 A2ane Depletion Potential

ﬁﬂbﬁf ﬁhg{(&g’bﬁ?er than 0. et anoth
5-chloro-1,1, hex02f Inoyr anoenetreembo(ﬂyénent, the present

2c|:c}@np@i||z'ons have an Ozone Depletion Potential (ODP) of about zero. As

Q%ﬁfeﬁ%r%iq éégp’l s l flAgC on ST CIen%c %\%sessment of Ozone

CDél‘eﬂﬁzloe?etAré 6 d MEE
= chaCH Joto60thd-WoiHd MEtesrstddical AdsdditRnNG Global

4- c@FBF%RfSQGEGht and Mewitering Rrpject/owbiabtia incorpotaied herein by
CI—IZF%IQE 3 CClF2 3-chlorodifluorometh |
A0 Y et raf | uoro- 1- but ene  CH2=CCl CF CF2C2F5

2- chI or oTh’e amhuﬁé of theburtsdiursdfllicrinated hylfeMSons contained

CHQl =
1- c'ﬁl’fB? ®r %8931’(430&1@3@10@8(16& neeraihaigiua L and Jahes13, Sgtor 4) |
170 PP gt WS bEaRG Ubeh e pRRfuE MMeATon, SHET L

by goropesitess &ontaming ntdre thar trace amounts and less than 100% of
loro-3,3,4 4, 4|iﬂﬁentaflgfero 1-b

pre grcggﬂwndmeow 5irgad e scope cli{‘ttﬁeepresgnt invention.
3.3, 4, 4. m'ﬁbbapﬁ&tlml‘%@?ﬁ&rﬂbdﬁ o;’r\sdfn%gcfhhﬁélo?cﬁnpnse

11122Fentafluoro but ane react i on
t heanripergsor ppeliant Aecwmrpmpeilapbmygamtmy deb\xerm the

151 g]l éi‘?t(golﬁ?ﬁ @?n frgﬁﬂ% %g{ﬁgg |°RQH%% Q % iur¥ace in the form of

1 2ar2aemsbaf Assebpicpefiahis @ ‘t’@né\llyﬁn&hwe@i iffthe present
ter m nal Iéochl ori nat ed i)ent af | uor obut anes. After

sepdaRPSHECR Heup toyabput 25 weight percent of the total composition.
di Cﬁé&r ﬂtaﬁvé a%rgsd?%%ﬁélilag%{ gﬁ{é%@aﬁy?ﬁ é&h' E?r‘ogﬂ'?inoxude

t he dIC oro erivative OWHEer e
potdlﬁmmmdtlyahn@(@ﬂg-lg, tFgE-32), tthiftuasterietieahe (CH;H,dHBER3),

20; ifiuorgBEEs G R HEEk BB, tifluproetheprd G FcHFC-

prepﬁsae@rm{-l? Imgf@) tetrafluoroethane. (GFsCH,F, HFC-134a;
OCt af | uor o- pen ano

di oli OF HEF hdiiyCptasy ppentafieoroethanee(@ Ff Foa IR GA26Y, and

o FRPBHRS. D GOPaE. aitBhed i peal s, ot iR giner.

of O gaﬂhcalﬁﬂﬁéﬁ@ﬁbddlm&it thalbreﬁé]rﬁ%%niﬁ&%dr@. 4y 4urther
(1988) 2-Chl oro- 3, 3, 4, 4, 5, hept af uor o- | - pent ene

mf%gorgﬁeeﬁtdpggt qﬂ;e sufaGiant rThﬁasur&pt@mts of the present invention

3,

trggtéiﬁéﬁt% Il%u?fa%ﬁé?&?fééliﬁ\ ?%g%gh eg?@:f] ori \Azaje\khﬂgﬁqﬂa oolfi c

pog,ldstratemwaemeséatatlv?lsurfactants( mclufdle alkyl phohsphate amine

2 or,0 tetr u trifluoronmet

enRySuch a5 At sl B 26 Bexuiamise 2 oochH! phosphatey;

3, %ethodylhRbrAEONHE, %ércfa‘p‘féﬁé SCAIRVIBhENSIE: JudehR ammonium

30 salts of alkyl phosphates (with fluoroalkyl groups on either the ammonium

or phosphate groups); and mono- or di-alkyl phosphates of fluorinated
amines. Additional fluorinated surfactant compounds are described in U.
S. Patent No. 5,908,822, incorporated herein by reference.
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foll owed by treatnent of the resulting dichloride with
et hanol i ¢ potassium 25 hydroxi de.

wQ2@hlos3sez 3, 3, 4, 4,5, 5, 6, 6, 6-nonaf | uor o- 1- hexenkCTrH$2006€042633
pr epar ed

3,3,4,4, Ef‘g?é‘@?@,f@?’k%ﬁﬁ%ﬁ%ﬁf@?&'ﬂﬁsgeﬁ@e figwetsiing grmpositions

t 1 eaft tiverpiresénttiheentizndan Viy Hig8ly AdpdPdiigh bh B BEYELIEr drying
pot assj um hydr oxi de.

1- cApRlicatien ¥ whichssajd sompesitionaill ler usad, bek ismeadily apparent

7 0T3S sKletin 1id &l B She SHLEARM, W omaunt ot surfactant
50f dissolivediin thectmsatimté e lumanited Ihyardziawséslvemh& ®lot greater

2 SO R A3 1 Mela R Grt heReR SN dotel weicktiobihe ¢ he

Sl,%usﬁ“ﬁ?ﬁ“%‘}’é* AR e b O s s o

| @83 Bsed) dbafterdreatment with the cgmposutlon the
exe

Jqp%ﬁ%te B%Wgocﬁ',e(q i riigér@gﬁe{:ﬁ%%{ngvglhgsgwﬁgﬁ gontaining either no
lounS(ﬂ{mthﬂsuﬂfatﬁéhtn aIlh %eréfﬁbé’&iﬁffé?ﬁ nt'ﬁe a?‘ﬁouﬁt%f%rfag&rnt is at

exanpl e, in Table

corlﬁaﬂaaqu S@fpartsowonmum’ (fppnmcifa@l\/\e@at basas)mbm aabthm

réﬂ na@ on b{hr oﬁ%@ﬁﬁiguﬁpgﬁn&m l?)'%“eglbg’gitt é§8§X a§°H’F 5Q00

corpmunhyehdncﬁhéﬂyﬂnboﬂl Mou%&%m%beﬁéﬁom
qh%@? Br ated fluorinat ed hydr ocar bons
ut|

00do #houhr9@0 ppe basad.emiie t@ftalaN@ght/@‘rthe dewatering

co §oh.for a particular solute. Many of the
5corrpoﬁ %és in Table 3 and Table 4 exist as different 10

conf i gurQpiiamaly, othemadditives sty lo® irﬂxn.ll?dsm tHé epa?éém
P RIS Fabieibd Sobeh TR AIEuRAvtaBis BT bse m dewatering.
corgudhadd |t|\%@inclu%%rlﬁi oﬁid%%eﬁm?deﬁﬁﬁs%ﬁ@ BEdperticy; tRE ¥bility

conbi nati on t her eof n%)r I nst anc
2- i shasinate stati charga fonwnoproopdnetiveCibstater8)ch as glass

3t 5 O SR e e A9t Bbons o
r atthe présent Werﬁi&ﬂﬂﬁé(ﬁbe $1e@;e§§&r9 S 'pilev%rﬁ sﬁots and stains when

r oSNUBRASEF PhBwSousCHRNTonSArocsiesticaly ony-conductive parts

Cﬁ%ga‘%ﬁég%@ lrS¥ apin oo Most BARRGRAT S QRN 2 1%,
GI phesent\verition 2Ped bavr/r% atlllty@&alelt@ﬁgmgtou@% GS?;@: Ietgﬁg AP poor
20
25 g SOPgLBaht o5& o ARG e SrSpipate iRl afrarge.
noBirRpaSd gbharal éf?@ulaﬂléh &S\e&e\ﬁﬁé‘r @Qr o\?@{%‘iﬁ] ) disth: coBUSnﬁlonal

conpositions disclosed have a ot ent i a
( GApying fandotleanjng sosipmerdrcansdeaterstatic tharge particulzely in the

e"%f@r@?é‘ées Sﬂﬂec&wgsdrgégsgswhere most of the water has been
removed from a substrate. Such static charge collects on non-conductive
30 surfaces of the substrate and prevents the release of water from the
surface. The residual water dries in place resulting in undesirable spots
and stains on the substrate. Static charge remaining on substrates can

bring out impurities from the cleaning process or can attract impurities
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di scl osed have a G obal Warm ng Potential (GAP) of not
greater than 25 100. In still yet another enbodi nent,

w0 b@7osspnsi ti ons di scl osed have a d obal WarPECTYS2006/042633
Pot enti al .. f not- greater than 50. As used,
her 840 @s I"&%&‘itge A diN@yresy(isin YRAGGEPiakle dganing bon
di opéisiniifbeOVAlore difB A RO Bh BRG] '
in g'%l'he Scientific %sgggés{@?%nrgt&%%&oneﬁ%gg? gtag@iﬁéé Qﬁgpolar
200e0mpouiRgs Whigh aréieohbld id the peesesit oigisatrated fluorinated

As L.atlen' | , 30 . R d Monj.tori

pr of LAt S Ry EFERS INCHRREH 7 15 Sondhaicer the

one Bop el on Bor e ?%5295?9?39't8‘9§2t'%er P o
gpe

0. ostatic ghargs: fiemn a subgirateo i o6 Piopdivseot) dhe antsatic

bepr T Bt A RRr Boyss PR hbeP iR 47 e FRserbbiEe
| n fhedrinmted hedroeatissh sel0ént dritchaveemiriinal €OAB @BIUbIIRY§ water.

have an Ozone Depl etion Potential (ODP) of about zero.
As Ir\,)é%@nﬁg'}eegiq{p& } nt,itgegfgatiat@ﬁip@(ggitiv)@s-hﬂy@asolubility in

o e ol oL i
L e O e PR Qe efoe e Ll Eah 0 Bmegififent the
A ogelubilitprafrentistatizaagent st Ivhst .6 vweighiRoaicent in'"undatuiated
Is Jncorporated herein b reference. .The unt. of

t nelRTAIH By dipcATRAS) ol IR oBREPRIMETE e ANtetatici

t headlifRe R nifBMRAFANd @P;NG,)9- . from Formula | and
Tables 2, 3, or 4) 10 can vary w dely, depending upon

t he par tlincaneaemipgiment; thenpresant deysatesisgtaonmposition containing

157 o R B TE ol AR MRAR S AEVelelRl 4 fry aho
pr esiedy steps ofial rasthddntoadievaepeddriyensubdthfte Risafedtibed below.
- conpositions may further conprise an aerosol

pr opel | ahhothge ephadipeabieiatanto auyethedifer dewatering or drying a
4de|%|)‘[f§t|"a'ﬂ§c&tﬁ§ri§§1|g?resem conposition froma storage
contal ner to surface in the formof an aerosol.

Aer osol @y epatdcting the sapstrateatithya iconlpaditibni of thE@resent

resent conposition i.n. up t bout 2 i ght percent
2§ “The. t or ANURBSSNaBRG sl dhe e datestgisa
propel | ant gupeiRid |y air. nitrogen, carbon dioxide,
di fl uoronet hane (CF2H2, HFC-32), -trifl uoromethane

(CF3H, Hpcrexvering thefdawateredabstrate-HrooHRe qaR(pasitia. |

A R o bR e
CR2trigatatdnt dF et 318) cerefitafdiasdesehha padties3 Tidhhing, plating,

HFC- 125), and hydrocarbons, such as P_ropane, but anes,
2%r %ﬂgmt,lorbpf gp%tg}g@qzre@ﬁe@rqamed out in aqueous media and are

usually followed by a step in which residual water is removed. Hot air
drying, centrifugal drying, and solvent-based water displacement are
methods used to remove such residual water.

While hydrofluorocarbons (HFCs) have been proposed as

30 replacements for the previously used CFC solvents in drying or dewatering

applications, many HFCs have limited solvency for water. The use of
surfactant, which assists in removal of water from substrates is therefore
necessary in many drying or dewatering methods. Hydrophobic
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I n anot her enbodi nent, the present conpositions nmay
further 25 conprise at |east one surfactant. The
wa@o7asteant s of the present |nvent| on i ncl udepPel/US2006/042633

surfat nt.s  known e for .dewatering or dr
thigdeye hs&araéiﬂgﬁi ndentaring 4% 0BG SoleEntrte displace
aI kirhtep MoPRBab&ragsne salts (such as a 1:1 salt of
~ 2-ethyl hexyl am ne and isooctyl phosphate);

et hoxyl alleg pamalsymﬁlrmnonmf¢Ia@dawatarmga¢rwypgeamwmt

o SR BRSSP LAERAR R 4o

Sphosgrhpositian @PSEdues @hé@ﬁ@)unt)bf Whterldfthe ROPRBE HF @Sslfstrate
fluorinated ani nes. Additional fluorinated surfactant

conRIng dsiedr d hearimarydynciioniof the, suvtactant iswte displace any

it PR BB R b ot

surfluoriratéd hydrosdbni solvdit AhevarRictdlst 206 Epabinedehighly
resent |nvent| on can vary w dely depend| ng on the

:32?%"?%95"\'8 digplaeerpentgiyinaccameesition (gattain
10COMPOSi iy é’\érlnboa é}ﬁeﬂlryuftﬁbr H%&%@qgl%l\%ﬁ?@{)ﬁ@% ditQosure

t hose iski | int
armlnnludefthesn tinsatarated fldossateddrydrocarben coswounds disted in

ted arbon solvent is not greater than
abo bl?a\/\% %ﬁ%glﬁgcent based on the total weight of
the  surhasicadrthbs@ineaith€ AUBASAteH ‘Ui\eflrisr\‘oﬁaéﬁvaﬁirmg or ogymg

enbodi nent, |arger anmobunts of surfactant can be “use
i f effa substrata fieent ablet hand d abied deveinonmat beiling points of from

u in s thereafter treated with
15zol %%g’oﬁe‘Bﬂ%OHy‘z&%r no 10 or mnimal surfactant.
I'n one el SMBbdinidi, ﬁa@%ﬂﬁac@ént%ﬁ éé\ﬁé@ﬂhg'aﬁdaﬂ?lmg is

| east about 50 parts per mllion (ppm on a wel

bassalyble|tp a4 irashd weighterrcaahibasachen ﬁ)ﬁ)’@ml S@lvent/surfactant
suréoqﬁéﬁﬂﬁoﬁ n%{)hgm about 100 to about 5000 ppm In

yet er e iment, the anmobunt of surfactant used

is from Inainwém%@mi@ta@n@@ev@ﬁ@ﬂn%l@ﬁdbﬁﬁ@%&ﬁo& dethe present
t ot ht of the dewaterin osition

20th$ 6?#91341@ is yepeeffeiyedn @&Pl%wg M@ternf@m@elarqaﬁl repge of
'fratésoi'ﬁ?fglr%i'iﬁ S@@;falggg]v?\:rm N fwug§fé| ﬁﬁeraggd |d, beryllium,

sur actants
i ncdtaudessostpely alimihami ait(pyanbras’saindcthprhkpeironneg!asséueand
to.di ss

bilit te at ha,
o orarbiin SeSests 5idh fe A, SeRr e hostdlbsse giasss Alyraine.
USGsmkfa SUichPad bHEEH Wéférg‘ilsthﬁ eléttionfe SRMmse He@galumlna and

ng03| tions of the present invention nmay
25ned Qsllé(eyalnd)frprrepleatlcssmfsaapdlyetailnr(%laﬁmm“ Iaylyltes@ "Tenite"),
wat er. ar agl a oI ution frogl el ec cal

norRRBHiaviE sTesB oty RIS alisaigethyiens (Teflon®),
M IeRafuotdRiryIE-2F I CoNiRBIS1REdiIBS, polyvinylidenefluoride

("Kynar"), ionomers (Surlyn®), acrylonitrile-butadiene-styrene polymers
(Kralac®), phenol-formaldehyde copolymers, cellulosic ("Ethocel"), epoxy
30 resins, polyacetal (Delrin®), poly(p-phenylene oxide) (Noryl®),
polyetherketone ("Ultrapek"), polyetheretherketone ("Victrex"),
poly(butylene terephthalate) ("Valox"), polyarylate (Arylon®), liquid crystal

polymer, polyimide (Vespel®), polyetherimides ("Ultem"), polyamideimides
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present invention also have utility as dielectric
fluids, i.e., they are poor 25 conductors of electric
wa@eworesie7and do not easily di ssipate static che€DES2006/042633

i d easily dis ; |
cor 31 G i=EBrndnks sire) BRYnaT N RoNs iRe (e, and
CQUpOIEI SGRE('RYHEI'D! M hfinthBREABodRREHY Y Aithodiffons for

t he atter stages of the yI ng process ere

t heUs@indherpissericdewateting or tindng methbd areicempstiole with
st a{gli gtom%ége col l ects on non-conductive 30 surfaces
of TRe Slbatrate and prevents the rel ease of water

§ rom t heln ong émbedini&st, BRSHidEREUNA Yfireltfd £ 4 Brcﬁ!e@%%r
resulting in undesirable spots and stains on the

subSimeuidg atleast a partienef watesifionhd.cordewaiering the staface of a
bri ' g -t he [ prQcess ot n
at 1 el bubate) WS B o AR e RT3t Pin 3685
s ucafosaméntivned dewaieeingi dompduitioh, Gadithés réMoving the substrate
unaccept a?alcfﬁ Q&{a@% n%wger formance, |In one enbodi nent,
desTPEAE G ! i deViRigTing gerIPasiiope|laonecembodimeant, water
[ i 3
108, iR SSUnPlol eI GE Bho2t38 ¢ tpfibeg by soivent
i ncardioesunfactaet anhBaves withythefdewateingiosmipositioad By "at least

di <2 PBAEGH vHEr SR RPaN A\ IS chpuhT sl S meipent ofwater at
anofheesurfaes o aNitibstratd B rRMdveldddrimpisteiohl &tk hé‘g @infinersion

normal boiling point near that of the unsaturate
f I Udleds 61?%13@n&mclﬁ)imvgkvmgeattlea$tca~$|f@¢eNmmmambsttmtea's

[FeTR | t her... enbadi. t.h
150 HEheisbd ih o Bleent bR PUER A gl
| esambbiats dflsarfactant raveiiiivig aeheedtto the sapstraBRe P Rirther
the solubility of antistatic \%ﬁent is at least 0.5

wei '§AIOVEERYesRNtaGtingh e sHhstale With syrfaptantdregyhalecarbpon

o 3ent, HUIGHG (EANOST ine Sifert Yapdh 8t tefutifediert wil
pr agher desetse theg praseposidf sarfactant emaining divtheasubstrate.
20 o S EPVHGP Vet g agee T sibce ordBe subtraia s sfeptsd by
devéiepioratfordr Bvabsrdish bﬁéﬁyﬁigtdﬂ?ag@bg RErd8t Qt’l‘b%trﬁﬁ&bh‘éfic

enbodi nent relates to a ne wat eri ng
dr yRTRESUIES sapdie amplayedmaridsiemperafuresabave and betow the

subst: W C osition of the present 20

i nﬁ%‘iﬁﬁmﬁ%ﬁ{}g@maﬁg&gﬁ?? 38[3’35'% can ﬁs - dewat eri ng
said suMethoatof 20ftdeting 2 ¥abéthse Wit deNate?ingtomposition
substrate fromthe conposition. Many industries use

255 quE ot eEigRl and; caisvary widely. diarfexamiple, the substrate can be
immersed in the composition, or the substrate can be sprayed with the

composition using conventional equipment. Complete immersion of the
substrate is preferred as it generally insureé contact between the
composition and all exposed surfaces of the substrate. However, any
30  other method, 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
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treatment of nmetals, ceramcs, glasses, and plastics.

Cl eaning, plating, 25 and deposition of coatings are
wotdens®marri ed out in aqueous nedia and are UBCEIUB3006/042633

fol L owed by S n whi ch residual water is renoved.

ot © ShRUtegy PPWEVEE dorust fiTieh ey fierdsecingosisadicin oM sed
Mt&hb@dﬁ%ﬁ%ﬁﬁ@ﬁfﬁ%@ﬁ&%@?@%ﬂﬁ@ @Bh&c'iiﬁgiﬁé% @.ﬁf;c{/}ré about

resi dual water. uorocar bons
beeh speopdizabagt Bmimetps.atrearother Eotbddiraent; ¢ otstagting time

ap DR ESRIEG Robdsed hathAroih Hherdoncldnaportt minutes.
swat er. Toentsefingtempefdt@esdah al¥h 'vgﬁrt \ﬁgir%'éf?&()?%éﬁﬂing on the

removal of water fromsubstrates i
necleiling point ofrthe cempositionr Inigereral, ithe coptacting temperature is

Hyd [ [ .2 PCT/ US2006/ 042633
sur%@'g{]g?to g l%%vtggﬂglg‘%zg'g'ggg%?e Sd&KHPiBPﬁBQcHO' ryi ng

sol vent sintenelembodireentyeicetorhp SsRiGrEst thatesedttisclosure may
primary function of the dewatering or drying sol vent

(

unfSENEF §eR@IN A ¢ersdiardd Sughrcscselvents ave westrablerwhere the

BB S Bpolithe BronARDER LRy bnVafife ARfee
dr i residuehfeorprsubstratdsy e, | @m@fing beldeting ditkes and iegfeasing
di spl ace .an r emai ryn water fromthe surface of the,
SuDDEFARRICANGRIRP RIS SORPHBGCHDSHTAlRS phedussent invention.

hy %Qm&g%plv%?ﬁé' ﬁf&mo?ﬁcélwlé ﬁdé}‘ﬁés ﬁ{e?h&%lbéﬂgﬂol a

hi ghl'y ective acene dryi ng conpoSition is
at tiapproganel), etheos (sushtasdiietiyt ether yrinethybtertanyat eyl ether),

5B D B e RS oV R
andddaedamodte, |i§bp?6g)rllﬁ‘?¥ﬁ§iéﬂéeéﬁd Mé%nﬁiéﬂwlida@ﬁi%bmgfééétei& of

for dewatering or of a substrat'e from Ta

andsurghlie. glutrdigcorasiiniaacidsiarimigtyses ithereof), ethemalcphols (such

urde R ErSa TE R theddahy ool RVRES Bt piatpyt etrer
| eaanid friprepgehe p@icobmonbarstily| @théearidPhydrocarbons (such as
sol veqt/surf ct ant onposition weight. In one

20e MRS ABPIL SY C_mé%rﬂimi ARG clensxang. hepiabe. estapal and
e DB GARUER oY SRRy el AR o
metcd-solventis exsployed sithrihe popgant cogydasitidneioy sUbstnte
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25  overall composition.

In cleaning apparatuses, including vapor degreasing and vapor
defluxing equibment, compositions may be lost during operation through
leaks in shaft seals, hose connections, soldered joints and broken lines.
In addition, the working composition may be released to the atmosphere

30 during maintenance procedures on equipment. If the composition is not a
pure component, the composition may change when leaked or discharged
to the atmosphere from the equipment, which may cause the composition
remaining in the equipment to exhibit unacceptable performance.
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sol vent adhering to the surface of the substrate is

25et 1ace08wplished by spsawng ofishing yopirgiwith arsubstratene.gatwiping

at ' r ' . .

o Adbs?y ot s B BRAhING oo oS iibadfisim o g
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composition.

30 In one embodiment of the method, the recovering is by removing
the surface that has been contacted from the cleaning composition bath -
(in a similar manner as described for the method for depositing an a
fluorolubricant on a surface as described below). In another embodiment
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Met hods of contacting the substrate-wi th dewatering
conposition 25 are not critical and can vary w dely.
W(Fmommrml e, the substrate can be i mersed i|iPCT/82006/042633

ComB 8t e B Bl g B S e
TS s 8, et G g A 0,

general Iy insures conta € comnmposi
al |Addifierally, enyfresidualaflearting scotmmsatoa thabmaydre leftiyehind

h can eas I de such
o ordidlithe BohfHiton g ¥eViois StensaRey he Siaporaiesina manner
Swhi giimilactisthat for the dePBYibe ndtfiod @BRAS).L1ion are
contacted can vary wdely. Usually, the contacting

time is e methodinr clemningazuniace36aybe applied to the same

oyt e tied e o e oMb g BUSHGh arsREped hifow.

deMrarcongup’raDcsea‘aceé bemaQnRERE dtlia Hisks df Silich 0§Fa§§%btal or
second to about 5 minutes. |In another enbodi rent

t hd"eth PXKie: RE CRieR may hawe captaminanisgemayeddy the methed.
OabQHtthé%étﬁﬁe '&‘é%cﬁl?’ecﬁgﬁ’é\}eydcvc\)nmdd?ﬁﬂéﬁepe Xgic@%e%g#e[rzﬁféom a disk

tenperatures can a

boily mptpohmg thef disk withdhe ataanimncorpogitior mal, retdering the
con erature is..equal to or |less than the
n%%% C R ICOBROSItIR: point. 1 n one embodi nent,

t he conuasjet 'aﬁBﬁwe‘P%rﬁHb%rﬁéﬁﬁ% BFEh seht ARHAGd JRY provides
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e nvent| ess
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25 ooy & sibsirathe Thedesni caamoRant; an Used hstmatls iatended to
g?‘é?ﬁlgl:n é@% gﬁt&orﬂp%@ 506h a'PhoBYed&t MERFEN H{Gred3 NP M ed
oils and greases and dioctylphthalate are examples of the contaminants
that may be found on the carbon coated disks.
In one embodiment, the present method comprises contacting the
30  article with a cleaning composition of the invention, in a vapor degreasing
and solvent cleaning method. In one such embodiment, vapor degreasing
and solvent cleaning methods consist of exposing an article, preferably at

room temperature, to the vapors of a boiling cleaning composition. Vapors
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which is at a temperature below the temperature of the liquid cleaning
composition in the preceding immersion step. In one such embodiment,
the freshly distilled cleaning composition is at about ambient or room
temperature In yet another embodiment, the method also includes the step
of then contacting the article with relatively hot vapor of the cleaning
composition, by exposing the article to vapors rising from the hot/boiling
cleaning composition associated with the first mentioned immersion step.
In one such embodiment, this results in condensation of the cleaning

composition vapor on the article. In certain preferred embodiments, the

27



In one enbodi nent of the nmethod, the contacting nmay be
25 acconpl i shed by spraying, flushing, wiping with a

wWGeaiwss®wIe e.g., wiping cloth or paper, that PEEUS1Y66/042633

cl eani conposi tiond.ncorporated.in or on it. In _

ano?'ﬁ'gpag@ﬁ% ?@ﬁye%W't?‘téStﬂ@p TANIpg cormasiiion hrforaainal

be rigglagnpl i shed by dipping or imersing the disk in a

bath of the cleaning conposition. 30 In one

embodi neliis eentenwlatedribat nurherousaavieties gniltybes of vapor
p

c1 oae Basin K iRt Sie oot R f4FE0k Y e Tshnn mifiine

HespreisbatimetliodseOnetehahpi®of @\ﬁﬂpéchlﬁibﬁfénganglitg V%per?tri]on is

fluogrol ubricant. on a surface as described b

anotReiPsediyd? S Matend Nep 22005008 3¢ hizhpsiniasspoatsdhesdsby

f h =0 ' al i t.J
o1 clsfiteltBs ) Hhe SlinhEfiPASbioRE tierdih Bishiabh Hodita pump for
or eanjaidingna icleanitig kormpositian,na sleay. subdls! fdri comddihing distilled
osition that may be | eft behind

i.dual | in
f L2FaTiRg CoBRAIGN, @ Water SEPRRAaN 309 Cibelanailiayy isquipment.

0512507 = i B R ety BB oo feaping

surwhich thegobtansipptadeatticle is leithenimmetseaein thé fisid fleaming

as nethod. for deposition as descrjbed bel ow
SoriTEROTIERD r b pieSBa pheribyt dnder rabieat ar Gah smperature
si | ¢oriiticHsesrswipeat itigtd

have C(I);lt,arri nalrﬁ)t@g }?@ﬁﬁ\%ggﬁ%?ﬁélﬂéﬁ%ﬂ?ﬁo@gs%g%lﬁﬁﬁbtr@ects
net$RAkeddn dhe pleganigosempesitiemni nant may be renoved

10 2, St IR Al BBl e bl

confhasolubcivant of tiie inviemibh&n £80g8taTRId nidifod EEFPRLIN
nmet hod .al so, provi des . net hods of renovi ng contam nants

f r drRMAbipINghe lucsalkbricand vt @ selvent cempasingtan unsaturajed
ot ' t 13 CON £

ar 0o RetecEhiitoaftdh dfife pRetdiinBtEARETBE A 68,

i nveambhinationrof fludrelylricankasd eblvenbwitie thesadacd hadt er m

20, 7 SRRt BVl 1t Suotiecant coating andthe swfage.

and is fTHd MRyt bAVSMSER h@e%ﬁfeﬁ%gdibg Mgt drRCIBWRSH cost

portion thereof. Furthernore, rm "cont am nant
i s methodtefsderding digitet isformatianyinvoivesiwetingandrreadingrmagnetic

S\ AERRRErPE FRllording Ueke BbicBliinn kil sitiEfor.

exanpgmetid layeh evivere uffaprhation f stérsd IRGRE Y6ine bf BRY, i€ 8puttered
it is coompn to deposit a photoresist material onto a

It
255yt 2 reetadlic $HrRost shrugturesrNextan overcoat, usually a carbon-

30

based material, is placed on top of the magnetic layer for protection and
finally a lubricant is applied to the overcoat. A read-write head flies above
the lubricant and the information is exchanged between the head and the
magnetic layer. In a relentless attempt to increase the efficiency of
information transfer, hard drive manufacturers have reduced the distance

between the head and the magnetic layer, or fly-height, to less than 100
Angstroms.
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conppep EtddPﬁbcﬁIno@ﬂaﬁbéYr%P@erﬁﬂglb%mﬂdﬂrﬁted Btr@p gbpf?ﬁers to
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Co., Fluoroproducts, Wilmlngton, DE, 19898, USA); Fomblin® Z-Dol 2000,
2500 or 4000, Z-Tetraol, or Fomblin® AM 2001 or AM 3001 (sold by
Solvay Solexis S.p.A., Milan, Italy); Demnum™ LR-200 or S-65 (offered by
Daikin America, Inc., Osaka, Japan); X-1P® (a partially fluorinated
hyxaphenoxy cyclotriphosphazene disk lubricant available from Quixtor
Technologies Corporation, a subsidiary of Dow Chemical Co, Midland,

MI); and mixtures thereof. The Krytox® lubricants are
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cordegymadiaticrd article is either imersed in the fluid
cl eanin conposition of the present invention under
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such as computer drive hard disks. In the manufacture of computer disks,
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Alternatively, the disk may be supported as described above and

the bath may be raised to immerse the disk. in either case, the disk may
then be removed from the bath (either by lowering the bath or by raising
30 thedisk). Excess fluorolubricant/solvent combination can be drained into
the bath.
Either of the methods for contacting the fluorolubricant/solvent
combination with the disk surface of either lowering the disk into a bath or
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25hi iE mayhke fereved by heedmontagt ob ethirmosanss ¢oating that is too
thick may cause “smear,” a problem associated with the read/write head
picking up excess fluorolubricant.

One specific coating thickness irregularity observed in the industry

is that known as the “rabbit ears” effect. These irregularities are visually

30 detected on the surface of the disk after deposition of the fluorolubricant
using the existing solvent systems. 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
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certain cleaning compositions or cleaning agents which are chemically

related may be substituted for the compositions described herein while the -
30 same or similar results would be achieved. All such similar substitutes

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.
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25 conbination. The bath may be held at room
tenperature or be heated or cooled to tenperatures
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the di sk may be supported as descri bed above and the
bath may be raised to imerse the disk. In either
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30

i nfmumﬂq']t; 3/(”? afndifit Bg péif%%in%@ﬁbdi(ﬁ@aﬁé@z,§Ltﬁﬁu6’|"oﬂ‘loepene

t he read te head nust get closer and cl'oser to
di SR they samng«40Q ml fearies. ol thisoyrsel the pressure éngreased @573

U0 B PGB L IS5 1 BB nc
of disidledetadyive 822 Uhgraef B,FFCHIOHICE; G255°/35 mifEih 70% yield.

greater. Wiile there is a desire to have enough
fluorol ubricant on the disk to flow into areas where

Conversion of C4FoCH>CHICF; to F14E

C4FgCH2CHICF3 (322.4 gm, 0.73 moles) was added dropwise via addition
funnel to a 2L round bottom flask equipped with stir a bar and connected
to a packed distillation column and still head. The flask contained
isopropyl alcohol (95 ml), KOH (303.7 gm, 0.54 moles) and water (303 ml).
Product was collected, washed with sodium metabisulfite, water, dried with
MgSO, and distilled through a 6” column filled with glass helices. The
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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

30  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 (6-81.6 (CFs, m, 3F), -85.4(CFs,
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25 conpositions and nethods and in the steps or in the
sequence of steps of the nethod described herein
waowdoosicrzieparting fromthe concept, spirit, POTUSHOPI2633

apirit Vit (Chates. P A GEScmrREL 3 HoS (G, m, 2)
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the I nvention as defTined by the appende ms. 33

M%SS EXAI\/PLES The present

| ”Vﬁﬁ%%??’ B LA e R B R4 0 om, 0.4

 Exanplep wersaiddeditd & 460 M glaBieHibgT™ SHalteraibe @'nﬂq{éa%?@fo
on on

the invention, are given by way of illustrati
Fr RHO°Erfer gtwues undeug@togangwptq%y@e faxipiues | of 688 p8|g (4.14

P, e el oS8 5 i e BHELAL g 10 om o
f r (OFshEFEIHICHIGMA78<3€/200medfin 6236 yigike vari ous

changes and nodifications of the i nventl on to adapt
it to various uses and conditions. 10 EXAVPLE |

?yr@&%rﬁoﬁfo é% i*g?%_@iﬁ(ﬂﬂ%%@%%%g_ﬁ@iE .
eca t hesi s of

C4A 0 6P2 aMirorad bstten flahskowas eebipped ivith stir  B80arld gmaddition

1oty dittodtiiecte{ 12 She afh ABLERRNCreiwmeran it igs &,

andrHeckdskdva® cﬂ@@@df With %ob%ﬁﬁ altone[ (5@%9? Ba&‘é%lr%lm gyd roxide

pressure, which 1 ncreased to a maxi hum o
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t
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in [ C t he
e Ly
322138hg0 With BARSCHAGHNIFNGSD, 2hasisied TheQsrogiet B13iE (41
25 RB5 odls Ut 4EB 0N b ek eharactarized by 19F NMR (5 -187.6

(CF, m 1F), -77.1 (CF3, m 6F), - 66.3 (CF3, m 3F) in chloroform-d solution.

25
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 (0.53 g, 0.0008 mole), and
30  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 CAFOCHICH2C2F5 (64.3 GC area %) and the diadduct (3.3
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CAFOCH2CHI CF3 (322.4 gm 0.73 nol es) was added
dropwi se via addition funnel to a 2L round bottom
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25

wathechigrinatedol hno/F SabBIEMRC2FS  (277. 4 gm 0. 56

nol es) and i sopropanol (217.8 g). The addition funnel
was charged with a solution of potassium hydroxi de
(74.5 g, 1.13 noles) 25 di spj¥egd in 83.8 g of water.
The KOH solution wa addedm se to the flask with
B d stirri ng over |t he e@vkildeindR4Bbout] oneCdating thkness

hiéytok GRpE0ABILT € ST QW Y T NGHEaEET Tom2+—€ ??ﬁégmz

WW—HEM—I—%@' with watler and™
aduct recovered by phase BEffati on. [The pREdabmM

was washed with 50 ni portions of I0 W % aqueous

Example 6
Krytox GPL 106 Oil was wiped onto a clean metal coupon, of

_|I—|'q

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
oil removed was determined. These results in Table 6 show that the
solvent has excellent efficiency in cleaning fluorinated oils.
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30 bisulfite and water, dried over cal ciumchloride,
and then distilled at atnospheric pressure. The
w@e@dosiey2 F24E (128.7 gm 63% boils at 95. 5QPCT/USM06042633

characterized by 19F NWR (8 .8 (CF3, m 3F),

-85.4(CF3, 35 WD 2007/ 05367 US2006/ 042633 m 3F),
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( mexTTomr of—585—pstg 36—VPa)—Fhe—productiwas
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Conversion of (CF3 2CFCH CHICF3 to F13i E A 500 i
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addition 15 funnel and connected to a short path
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charged with isopropyl alcohol (50 m), potassium
hydroxide (109 gm 1.96 noles), and water (109 nl).
(CF3) 2CFCH2CHI CF3 (109 gm 0.28 nole) was slowy
added dropw se via the addition funnel at 42C During
the addition, the tenperature increased from42 to 55C
and the 20 product distilled out of the flask. After
refluxing for 30 mnutes, the tenperature in the
flask increased to 62C. Product was collected, washed
with water, dried with MgSO and distilled. The
product, F13iE (41 gm 55%, boils at 48-50C and was
characterized by 19F NWR (8 -187.6 (CF, m1 F), -77.1
(CF3, m6F), - 66.3 (CF3, m3F) in chloroformd
solution. 25 EXAMPLE 4 Synthesis of CAF9CH CH2C2F5
3,3,4,4,5,5, 6, 6, 6-Nonaf | uorohex- 1-ene (20.5 gm
0.0833 nole), bis(triphenyl phosphi ne)nickel (0)

di carbonyl (0.53 g, 0.0008 nole), and 30

perfl uoroethyliodide (153.6 gm 0.625 nole) were added
to a 210 mM Hastell oyTM shaker tube and heated at 100C
for 8 hours under autogenous pressure. Analysis of:

t he product by GC-Ms indicated the
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presence of CAF9CHI CH2C2F5 (64.3 GC area 9% and the

di adduct (3.3 36 WD 2007/053672 PCT/ US2006/ 042633 CC
w@e@a/038672 t he conversi on of PCT/US2006/042633

3,3,4,4,5,5, 6, 6, 6-nonafl uo:égm- ene was 80.1%

EXAMPLE 5 The ability of u ted fluoroolefin

conyewidmn:to dissolve a 5 fluorinated oil was

determ ned by adding an anount of the oil to the

unsaturated fluorool efin conpound until the m xture

Pedhrts Ao for SERIIY R Biforh B RR R P ing:
5f I uor ool(af ccmtaemg)ufe;kmerwmhaai@rﬁpdsmdmccﬂhpﬁﬁhy%t téa%t

quorlnated oil. In addition, a solutjon of
of the oil O'i}%gnﬁ@fé'b%tﬁéd'uioﬁn&@dtWé"Qﬁ?é’BPO ﬁ&i@@éed from the

fl uorool ef mwﬁﬂgfdfréowaﬂo%fﬁéTgmn%  the6rmula E- or Z-

unsat ur at e | uor oo
1,2,2.5,5R (6H¥CHF82 urreiatR aaret RE Iauaa,rmde;ber&iefmty C4to Cq

(F24E) Pre t al cou ed into the
sol ution, %@ug %erﬁfo%ﬁé t%@%ﬁ@d%"%%ﬁ breups.
101 - vei 9ligfhrechpblify e bRtsed fi6m ting

obt ai neg gec hi sl,ﬁ%l p coatli ng prtg%ggg%%ﬁ%'

unsaturated 15 fluorool efin conpounds can be used as
carrier fluids for the deposition of the fluorinated

oi I2.ont dhe mewmur@fmalmmwrerém@‘l azﬁbRaménhuependaﬂn;‘z CF3,

oo e e S bR CEO6 OB o S e CR2C bploF (i 9B F2CFs,
Exanpl e cm@Fx(cp%sz,@kcﬁg% @Jc%ﬁmgeﬁ&@r%gﬁ#(e@n)&

netal cou known wei g

15coupon W w)ng'Fm&Fa@dizﬁFaﬁﬂzﬁiﬁﬁFs, EFEReYIChyCF.CoF s,

175 5 5 BOEVREFEG2Rs: GHEx GHeEgGallFr e Catoian SaHF, -
( F24E) ﬂ:aHFBeCfl'%ﬂ?{] C@Wﬁr @HFQ CMGFQ%P{I})h@H;;Fg, or CgHFq2.

imersed for 1 25 mnute then air dried e cou

was then rewei ghed and the percent of oil rermved was
determ ned. These results in Table 6 show that the
soPvent Thadnethed|af slaimet mherein diye ahleasbané ngsaturated

S
coupon Bﬁ@CHFCH(OiHs, CF3CH=CHCF.C,Fs, CF3CH=CHCF(CFs3)s,
C2FsCH=CHC;F5, CF3CH=CH(CF,)3CF3, CF3CH=CHCF,CF(CF3),,
CF3CH=CHCF(CF3)C,Fs, CF3CH=CHC(CF3)s,
C2FsCH=CHCFC3Fs, CoFsCH=CHCF(CF3),, CF3CH=CH(CF,),CFs3,

25 CF3CH=CHCF,CF,CF(CF3), CFsCH=CHC(CF3),C,Fs,
C2F5CH=CH(CF;)3CF3, CoFsCH=CHCF,CF(CF3)s,
C2FsCH=CHCF(CF3)C2Fs, CoFsCH=CHC(CF3)s,
C2FsCF2CH=CHCF>C3Fs, (CF3);,CFCH=CHCF(CF3)s,
C2FsCF2CH=CHCF(CF3);, CFsCH=CH(CF)sCF3,

30 CF3CH=CHCF(CF3)(CF2)2C2Fs, CFsCH=CHC(CF3)2CF2C2Fs,
C2FsCH=CH(CF5)4CF3, C2FsCH=CHCF,CF,CF(CF3)s,
C2FsCH=CHC(CF3),C;Fs, C2FsCF2CH=CH(CF,)sCF3,
C2FsCF2CH=CHCF,CF(CF3),, CoFsCF,CH=CHCF(CF3)CaFs,
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before coating coating with Krytox after cleaning
removed oil 1 10.6782 10.7384 10.6786 99 2 10.4968

waeno38z18720. 4967 100 3 10. 7183 10. 7498 10. 718BCT/OM0088412633

A ot ho A 8RRV HIG et (RETG BT ctrabr © ™

conpri si(eF,),BFOM= GHOFQ@F(GI%)& WGF%HCTF@-?—'@HUF(@F:;)Cst,

conrp03|t| on conpri si ng(ﬁ[__39 east one unsaturated
8l

f1 uori ndC&d)20¥ @ﬁs@@?@'ﬂ@ﬁ% Hroup

R G- CHD SR (SR S BT PCT G,

5C6 per f@z‘F@CE&HYbWCﬁQﬁ@F&@zmﬂzg%HCFzC F.C F(C F3)2,

O O Lo R E R e e RGeS Cler or
R1 d
OF (or) ?F%%%@%@%ﬁ?@%&%ﬁeﬁ%&%@%@@@m

C( CF3) 3,CRKQELZCHZCH CIF3)sCEl 2CF AT IE) 2 HCF ,CF (CF3)2,

& F3) 2 &G F5C ey AT Cekr P o gt CHSGF ol

10C3HF6, ie OFeF, MFW CAHFS8, CA4AH3F6, '
C5HF10, ( F% or C6HF12 %e met hod of claim1

wher ei n (Cﬁe)z@l: QReBt=CGIGF (Gl o 2 { 6H2)286 GR.GHHGRE €F 3)s,

Faciorors R R It LG RS HO(CFa), o

C2F5CH=QBE256.C £F2) 3CF3, CF3CH=CHCF2CF( CF3) 2,
CF3CH=CHCF( CF3) C2F5, ' CF3CH=CHC( CF3) 3,
C2F5CH=CHCF2C2F5, C2F5CH=CHCF( CF3) 2,

CF3CH=CH( CF2) 4CF3, 25 CF3CH=CHCF2CF2CF( CF3) 2

15 crdcH= efhmdoefslaimch réerRiciEEE ansataeted fluorinated

20

25

30

gEg%&g@W‘: ﬁ)@g@%&%@%’ééé%saturated fluorinated

Z) P

CF3CH= & F3CE2Eh l-lneﬁfCFzCFzCHFz,
C2F5 =@ EEHEEITI4TP,2 CF3CF=C(CF3)(CHs), CH=CFCH(CF)s,

CHF=CHCH(CF3)3, CHaFCH=C(CF3),, CH3CF=C(CFs),,
(CF3)2C=CHCHs, CHF2CF>,CF=CFCHs, CoFsCF=CHCHs,
CF3C(CH3)=CHCF3, CH,=CHCF2CHFCFs3, CH,=C(CF3)CH2CFs,
CF3sCH=CFCH,CHs, CF3CH=C(CHs)s, CF3(CF5)sCF=CF5,
CF3CF,CF=CFCF4CF3, (CF3)2C=C(CF3)z, (CF3),CFCF=CFCFs,
(CF3)2C=CHC;Fs, (CF3),CFCF=CHCF3, CF3CF,CF2CF,CH=CH,,
CH2=CHC(CF3)s, (CF3),C=C(CHz3)(CF3), CHz=CFCF,CH(CF3)s,
CF3CF=C(CH3)CF,CF3, CFsCH=CHCH(CF3)s,
(CF3),CFCF=CHCHs, CF5CF,CF,CF=CHCHs,
CHy=CHCF,CF,CF,CHF;, (CF3),C=CHCF,CHj,
CH;=C(CF3)CH,C,Fs, CF3CF.CF2C(CH3)=CHy,
CF3CF,CF2,CH=CHCH3, CH,=CHCH,CF,CsFs,
CF3CF,CF=CFC,Hs, CH;=CHCH,CF(CFa)s,
CF3CF=CHCH(CF3)(CHs), (CF3)2C=CFC;Hs, (CH3):C=CFCF,CFs,
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C2F5CH=CHC( CF3) 2C2F5, C2F5CF2CH=CH( CF2) 3CF3,
C2F5CF2CH=CHCF2CF( CF3) 2, C2F5CF2CH=CHCF( CF3) C2F5, 39
WOD02083/D53672 PCT/ US2006/ 042633  C2F5CF2CH=OMCY/CEBP@042633

() %i&é&i@@ﬁé&s&iéﬁi%ﬁ%ﬁ%m

C2F5CH=-GH(.CFRCHKER,C %ﬁ@
C2F5CH= CF3 2CF22C2 F5CF 2CH:CH(CF 4CF3
C2F5CF2 G 168 2C F 3 QBAHTHGEcEIl - 3) 2C2F5,

() 3%@%@%@3%6@4@%@5%&%%% 3
el o) s P g °éﬁ“%ﬂm"e%ﬁ%c§?§%
E:z Cl;g)dzz %gzg‘ﬁm ngF -@Hﬁ %Fé'i‘: ERtHer3) 3,

(oSS G e T C ey CHBLER LR,

}Nher ﬁ' n GHBI QGRS CHi=TBI0R GHISFAR Ty OFBosCHOR:,

t
nyar ocahN-E s EHeER T EBACE n PG ICOAG o1 i g of
IO&CES’CE&%Z@‘*"‘;F%@; W@% %feciﬁ*zcggfﬁ%g( &2, 20

CHF= r2CHGBE 2,
E;EE?:% W&%@%ﬁ%@%&%ﬁﬁ%& .
T b
25 (CF3XQ6\9&E§35-C§‘@F6}EE§I‘Z&*@% Hz—C(CBer)CFs,
15%FC§3§)F§8§%<WHB%%% $H2=CHCF(CF3)CBrF>,
CF3CF=COBHRFeEEEEB=CHg CELBEH:CB8CH,, CHCI=CFCCIF,,

(@3%@§ﬁ@gﬁ%§§%|=% CH,=CCICHF,

C( CERFROERA,, CFR2 -
CF3CF2CFZCH:CHCH3 %%%ﬁ% L GHEERCHE
CH2 =CHOGHSHEEH @IF 2, CHF=CCICHCIF, CCIg-CFCH3, CH,=CCICHCIF,

20 CH2=C(CHF,)CCIF;, CH,=CHCF,CHCIF, CHCI=C(CH3)CFs3,
CH;=CHCHCICF3, CH3CF=CHCCIF;, CH,=CCICF,CF3,
CHCI=CHCF2CF3, CH,=CHCF,CF,Cl, CH,=CHCCIFCF3,,
CH3;CCIl=CHCF3, CF3CCI=CHCHs, CH,=CHCCIFCHCI,,
CH2=CCICCIFCCIF;, CH,=CCICH,CCIF,, CH,=CHCF,CHCI,,

25 CH,=CHCCIFCCIF,, CClp=C(CH3)CF;, CCl,=CHCH,CF3,
CHx=CFCCIFCCIF;, CCIF=CHC;Hs, CHCI=CHCF,CHs,
CH>=CCICF,CH3, CH3;CH=CHCCIF,, (CF3),C=CHCI,
CF3CH=C(CCIF;)CF3, CHCI=CHCF>CCIFCF3,
CHCI=CHCF(CCIF,)CF3;, CF3CF=CCICF,CFs,

30 CHCI=CF(CF2)2CHF2, CH=CCICF,C,Fs5, CF2=CHCF,CH,CCIF,,
(CF3).CFCCI=CHjy, (CF3)2CHCH=CHCI, (CF3),C=CHCH,CI,
CH,=CHCF(CF3)CCIF2, CH,=CCICF,CF,CFs, and
CHCI=CHCF2CF,C5Fs.
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CF3CF=CHCH( CF3) (CH3), (CF3)2C=CFC2Hb,
(CH3) 2C=CFCF2CF3, 40 WD 2007/ 053672 PCT/ US2006/ 042633

WO @326 CH3) 2, CF3CF=CFCF2CF2C2F5, PCT/US2006/042633
CF3CF2CF=CFCF2C2F5, CF3CH=CFCF2CF2C2F5,
CF3CF=CHCF2CF2C2F5, CFSCFZCH:CFCFZCZFS

gg g&@eﬁn@ﬁgﬁégﬁ@% YCVF@%%:léCFZ @@?Eﬁ%‘ further comprises
cycl o- cgagé—rgggg;&%@ -, cyclo- CF2CF=CFCF2CF2CF2-,

CF2=CHCF2Br

rH2 CHF=CBr CF3, CHF=CHCBr F2,

CHF=CBr CHF2, CHBr=CFCF3, CHBr=CHCF3, CH2=CBr CF3,
CH2CFCBr F2, CFBr =CHCF3, CFBr=CFCF3, CH2=CBr CF2CF3,

5 CHBr =CHAFR2GR8thotilof GHAFCHAFREEIA Bajd Chinp6siGBn RGBT comprises
CF3CBr =CFCF3, CBr =CHCF3, CF3CBr =CHCHS3,

(CF3) 2C2 Ictant3CF=CBr CF2CF3, CHF2CBr =CFC2F5,

CF2=CBr CHFC2F5,  CHBr =CF( CF2) 2CHF2, CH2=CBr CF2C2F5,
CF2=CHCF2CH2CBr F2,  ( CF3) 2CFCBr =CH2, CF2=C( CH2Br ) CF3,

ﬁm@%déiléiggﬁ%ﬁwﬁ%ﬁmmprises

CF3( CF2)a3éRsaigRt. CHCl =CFCCI F2,  CHCl =CCl CF3,
CHCl =CHCH2F, CHCl =CFCH3, CH2=CCl CH2F, CHF=CCl CH3,
10 cHp=CCl cal F2, CH2=CFCCl 2F, CHCI CCICHF2
CHCl =CHCCl F2, CHF=CCl CHOl F,
20 8cH2=GheHpeiad crfzclalu}ﬂz:\@ﬁlemh@ mntmg:l@(@qgmhshed by

—CHCCI F2, CH2=CCl CF2CF3,

CHCI %g@eg’g% 2CF2Cl , CH2=CHCCI ECF3,

CH3CCl =CHCF3, CF3CCl =CHCH3, CH2=CHCCl FCHC! 2,

CH2=CCl CCl FCCl F2, CH2=CCl CH2CCl F2, CHR2=CHCF2CHCI 2, 25

CH=CHOTHEGRB b GRS G SR the s GUGresig is performed
CHZCFCCIFCCIFZ CCIFCHC2H5 CHCI (g;ﬁlCFZCI'B s Pero

15 cHe=CCl

&y2CH3, CH3CH=CHCCI F2, ( CF3) 2C=CHC ,

cia o (oot B s, oo

(cr3) 2ty L&Ros s sl At s SHRG o

mé: 2,

O \_)

CH2=CHCF( CF3)dgmpoaitidd2=CCl CF2CF2C2F5,  and

20 10.
1.
25
12.
30

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.

The method of claim 10, wherein the composition is at a
temperature of about the boiling point of the composition.

The method of claim 10 cdmprising, after immersing the article in
the composition, the further step of immersing the article in the
composition, wherein the composition is at a temperature lower
than that of the first immersing step.
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CHCl =CHCF2CF2C2F5. 41 WD 2007/ 053672 PCT/ US2006/ 042633
5. The nethod of claim 1 wherein said conposition

wo ewolosds7zonpri ses  an aerosol propellant. 5 6PCTNB82006/042633
met hod of claim 1l wherein said conposition further
conprises a surfactant. 7. The nethod of claim1
wherein_said co sition fyrther, conprises a
col3ol vERE Mathod of piaim:L3. HiRPTER thp SmAosian.dh sefend
cont act | S ?éfmél | ing. 9.
The net "@@e@n@l‘éal m S%t e?@?/%r Qéﬁgp gegﬁnggégtg%ieasi ng is
performed 15 by: (i) boiling the conposition; and
(ii) exposing the article to vapors of the boiling

5 \(/:vlh a4ni ng hﬁo'nmmﬁii dficaim ‘_I?Z)cdmpriéihlg, aﬁegthg sefconddmmetsing

erein the contacting is agco i she [ rsin

the art BiaRs the ey stehmekadlinghine, gashessitiomand exposing the
composi t, ' ; r than ambi ent
or roomtak erlmgé g?@érgaofﬁ%%@ #gt ogﬁg#ﬁcl aim 10,
wherein the conposition is at a 25 tenperature of
about the boiling point of the conposition. 12. The
met|god gheahethvdléf atainpt i whergin et @ompaositiors isnat drhiient or
article in the conposition, the further step of

10§ mver si AePHENMRSF?¥f® in the conposition, wherein the
conposition is at a tenperature lower 30 than that of
the first imrersing step. 42 WO 2007/ 053672

PSR i R o

anbi ent wipingahedricip avithtan ebjebt debkedhia thetbombositionl ai m
12 conprising, after the second inmersing step, the
further steps of boiling the conposition and exposing
the article to vapors_of the boiling conposition. 15,
15Thd 7net womeéciﬁoctfcuicrﬂppﬁltm@rf@iqmwceahmgi&urfaﬁeiC@W@ﬁﬂSlng:

anbi ent o 13 LAY LARSHRBHESN and a solvent, said solvent
comprising an unsaturated fluorinated hydrocarbon selected
from the group consisting of unsaturated fluorinated
hydrocarbons having the formula E- or Z-R'CH=CHR?,
20 wherein R! and R? are, independently, C, to Cs perfluoroalkyl
groups, or Cq to Cs hydrofluoroalkyl groups to form a
lubricant-solvent combination;

(b)  contacting the combination of lubricant-solvent with the

surface; and

25 (c) evaporating the solvent from the surface to form a
fluorolubricant coating on the surface.

18. The method of claim 17, wherein the surface is that of a
semiconductor material, metal, metal oxide, vapor deposited
30 carbon, or glass.
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16. The nethod of claim1l, wherein the contacting is
acconplished by wping the article with an object
W(smk/@ﬁtmim the conmposition. 15 17. A nethod f oPCT/US2006/042633

R R B et B8 AT e

sol vent meeffAar i si ng an unsaturated fluorinated
hydr ocar bon selected fromthe group consisting of
unsaturated fluorinated hydrocarbons having the
formula E- or Z-RI CH=CHR2, 20 wherein Rl and R2 are,
i n@8pendbetrhgthodlof claids! Hevidrainr thalmagnetiprmediuum &ra Cl
toOGhdrofL al kyl groups to forma
5| ubri cakP™ey %réﬁﬁ -conbi nation; (b) contacting the
conbi nation of |ubricant-solvent with the surface;
and 25 (c) evaporating the solvent fromthe surface to
fo a [ t f
T8 ot 1i5g 1F MK el 17 AMerbl R confadp e is 12,
a sem aoomiuphs:hedwta} dlppmg ormatraérsmgeiﬂml surfeicedn a/latbr
deposited 30, c%% %n q @qﬂz 43 WO 2007/ 053672
PCT/ Us260BPHEIpEd8e Thigrolypcant hod of claim 18, wherein
jothe surface is that of a magnetic nmedium 20. The
met hod of claim 19, wherein the magnetic nmediumis a
5 npu Hhe7 rel n
t hggconﬁggtrﬁ%ﬁggtﬁaal ac@)‘%%ﬁj mtﬁa C?ngééfgﬁppl
i nmer si agccbmphshﬂd‘ lat)cepnaylrm brspin coatiny the mgfadeewﬂh the
f1 uorol br| @U go 22. The nethod of claim 17,
wher ei n Pﬂ@ @REting step is acconplished by
spraying or spin coating the surface with the
fluorol ubricant. 15 23. The nethod of claim 17,
15Wh @e' nT'i'\Eemﬂ]t:ﬂhBGrd?'c Pﬁ%hér@ﬂmcﬁ'\? ffu%%l Bncérgt c’dgl%entratlon
I u rlcant solvent co |nat|on Is froma
wei ght lrpthedahtlcam-sﬂhmrtt contbinatioghis froem about 0.22. waipbt
met hod of cI t he evaporating step is 20
acconpl PEFSH te%é’\‘%@ﬂ?%”&? ¥rom about 10 C to
about 40 C.

24. The method of claim 17, wherein the evaporating step is
20 accomplished at a temperature of from about 10 °C to about 40 °C.

{
25. The method of claim 17, wherein the fluorolubricant comprises a

perfluoropolyether.

25 26. The method of claim 17, wherein the fluorolubricant is selected from
the group consisting of perfluoropolyethers and mixtures thereof.

27. A process for removing at least a portion of water from the surface
of a wetted substrate, said process comprising:
30 a) contacting the substrate with the composition of claim 1,
wherein the composition further comprises a surfactant, and then
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25. The nethod of claim 17, wherein the
fluorol ubricant conprises a perfluoropolyether. 25

wQen070s8s7et hod of claim 17, wherein the PCT/US2006/042633

10

15

20

25

30

fluorolubricant is gselected from the group consisti

of perf®uor or&mfgyé@%&%s%gfam &Pm %%nq?ﬁlgiy@&g?'d @ng%'{?&'
process for renoving at | east a portion of water from
the surface of a wetted substrate, said process
conprising: 30 a) contacting the substrate with the
cci?@osi Aisolvest cemppgition coppistiag esserrtially gl sesaiusated

further ' f 1~A4d 2 :
20071 oS Ried Aijudeaton A "b%&?@'mp"\e/ﬁn%ﬁt' CHR?, wherein
subst r aRt aht RA renindepemdéritlys &i; do Syyerfiudrioatkyl §Rupa, or Cq
sol vent conﬁosition consi sting essentially of
unsat ur @t ehydroflderaalityt@raf8r ocar bon havi ng t he

formul a RICH=CHR2, wherein 5 Rl and R2 are,

i ndependently, Cl1 to C6 perfluoroal kyl groups, or Cl

0, h r of ", . . 2

c [ olyf i n an 1ar ef !

coATost {15 SOl AL anibsiydh AEPRim SR wiHfiR R ¥ R? are

i o it
’ C ’(C ZC 2 y ’

gggg@f@ﬁ@ﬁ@ EE (97 ?)2 ok CF,CF CF(CFs)

C( CF3) %E%Eggg@% gﬁg»ﬁ; 2@%%5’- (or% <]~ i

C3HF6, CFQGHEBstcﬁWFQQCEHBBEACF@:-BBbFO@bBFﬁ,CztEEHE,lo,
C51- 13F§, , or HE12, 15 30 ven npQSi td 0

cl ai m 2&2\iples fe%ﬂ'*tfhé’C@aE&tQ?%dégW%oh‘iﬁgﬁ’egﬁﬁ#& G
hydr oca ' least one of CF3CH=CHCF3,

CF3CH= S HE:B%’%E:%CH:I—FE' 2C2F5, CF3CH=CHCF(CF3) 2,
C2F5CH=CHC2F5, CF3CH=CH( CF2)3CF3, CF3CH=CHCF2CF(CF3) 2,
20 CF3CH=CHCF( CF3) C2F5, CF3CH=CHC(CF3) 3,

C2 B6 CH=THERGRIHE cormpiesition CCK((OrRZS wherein the unsaturated

o s e s SR Y ci-crior,

o ErEAEER 2 PO, CEFCRRHC (T

( CF3) 2CReRCHEEHT ) 2CF s QIAFEEKEErCRGFC T3 CHCF.CF(CFa):,

o R s e, SRR 2R
C2FsCH=CHCF,C2Fs, CoFsCH=CHCF(CF3)2, CFsCH=CH(CF2)4CFs3,
CF3CH=CHCF1CF,CF(CF3)2, CF3CH=CHC(CF3)2CsFs,
C2FsCH=CH(CF3)3CF3, CoFsCH=CHCF2CF(CFa),
C2FsCH=CHCF(CF3)C2Fs, C2FsCH=CHC(CF3)s,
C2FsCF2CH=CHCF3C2Fs, (CF3)2CFCH=CHCF(CF3),
C2FsCF,CH=CHCF(CF3)2, CFsCH=CH(CF2)sCF3,
CF3CH=CHCF(CF3)(CF2),C2Fs, CF3CH=CHC(CF3)2CF2C,Fs,
C2FsCH=CH(CF2)4CF3, C:FsCH=CHCF,CF2CF(CF3)y,
C2FsCH=CHC(CF3)2C2Fs, CoFsCF2CH=CH(CF2)sCFs,
C2FsCF2CH=CHCF;CF(CF3)z, CoFsCF2CH=CHCF(CF3)CaFs,
C2FsCF2,CH=CHC(CF3)s, (CF3),CFCH=CH(CF;)sCF3,
(CF3)2CFCH=CHCF;CF(CF3), (CF3).CFCH=CHCF(CF3)C2Fs,
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C2F5CH=CH( CF2) 4CF3, C2F5CH=CHCF2CF2CF( CF3) 2,
C2F5CH=CHC( CF3) 2C2F5, C2F5CF2CH=CH( CF2) 3CF3, 30
W@2F05058CH=-CHCF2CF( CF3) 2, C2F5CF2CH=CHCF( CF3) Q2E'6S2006/042633

(Gr3) 2N SR A Zgéﬁ%?éﬁi&%% G

(CF3) 2 35 cr3) C2F5, 45
VO 2007/@536R2 0T

( CF3) 2CFCH: Fe Fg %g! 'g%ﬁ%c%(d: %HC(CFS)ZCcmzFS
C2F5CH=CrErC edit( Cﬂﬁ&ﬁmﬂc

GoFocro GRS 26%%%?&%&?@%%%?
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10 C2FsCF(CF3)CH=CHCF(CF3)CoFs, C2FsCF(CF3)CH=CHC(CFa)s, or
(CF3)sCCH=CHC(CF3)s.
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