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(57) Abstract

A method for producing partially fluorinated epoxides and corresponding polyether homopolymers of these polyfluorinated epoxides
is described. Also described is a method for incorporating 2 flusroalcchol functional group into a polymer as a pendant group. Certain
perfluorinated olefins are alse described. These polyfiuorinated epoxides and the associated polymers and methods relating to them are
useful compenents in photoresists, particularly in fithographic photoresists for use at low ultraviolet wavelengths (e.g., 157 nm)




~Various pol yfluorinated epoxides are known. As an illustrative exanple,
1,1-bis(trifluoronethyl)ethylene oxide is known and can be2$PodhectDU3y
reaction of diazonethane and hexafl uoroacetone: see Chang, |I. S., WIlis,
C. J., CaWOW665them 1997, 55, 2465. Wile this producti onPGRUSIOdIDEN be
done on a lab scale, 15 it does involmgrgse of hazardous di azonet hane and
i's not capable of being I er quantities. As a
second illustrative exan%p@%hg%wiggmlg%sg& d below is al so known.
(CH30)CF (CF3)2 O 20 HSQTIadED P@hMRﬁlmmﬁmHﬂSE&gal n involving a

hazardous reagent, has beg £ ERO O@?Hﬁ dahipiyngf the corresponding
olefin with ozone. See JP°F » T O833330

02 A2. Neither of the
af or ement i ohedigh @ﬂﬁ’@ﬂm{ﬂﬁltlsnocesses is attractive for commercial
product i on_for { rgidiRASARA (PHAREALRHARNRoriZRed BB RARAN IR O

perfluori nateg}‘?;gl (P o enated epoxi des, u SO |um€§900 lorite or
sodi um hypoB¥EGRds & |F§° these£poX)dgs. SRR Che em al reagtiqng these gposidey |

‘ Zapeval ov, Amdngb,,antimorﬁmeE arﬁpoﬂ;&ﬂersﬂbht%mfﬂﬁdfse ephitides aki/d} theip . 2509;
and Coe P. abuiv % A W, Tatlow, J. C, J. Fluorine Chem stry, 1985,
V30, p. 297. 4] ere is a need for a safe and efficient production method
for proHiJC|ﬂgDelethl§JéﬁehéQCbﬂrtepOX| de conpounds as well as safe efficient

processes for  couughd pdigh ﬁé}emed emueemlkna%yose%%m{nﬁﬁ%gm g%?fnga

THE | NVENTI noeenb e invention is a net
f1 uori nat edg\léa (ebfguaraeeﬁ Ml)gﬁ%ﬁﬁf‘?/i”é‘ﬂ@lls%‘w%Pé‘t%&eé’&%ﬁcﬁébﬁgﬁap erstep of
reacting a &f diatonnahec anemhxdfhmmbdoneue@am/m gl EQ cwmpmgd) ltawi ng tc?e ) (RA)
structure: Q{6657 CT/ U R1 R3) (R4
with a net a%g% foEE; 5‘??%8% %P Sé’é%‘ﬁiC?P?m“Fﬁé%p 2’8%8858? ag %ﬁ') e transfer
cat al yst3 t15dpﬂ:&muckyemh@oifhazmdnnadlezbmqﬂbmmdhauompaMeoﬁbemgt;a:aﬂﬁi 5

' up for producing larger quantities. As a second illustrative example, the

compound 1llustrated below is also known.

CH;O)CF—C(CF
(CH; )\O/( 32

20
The production of this compound, again involving a hazardous reagent, has been
reported via oxidation of the corresponding olefin with ozone. See JP Patent
Publication 08333302 A2. Neither of the aforementioned production processes is
attractive for commercial production for the reasons presented above.

25 The preparation of perfluorinated or perhalogenated epoxides using
sodiurn hypochlorite or sodium hypobromide is known. See: Kolenko, I. P.,
Filaykova, T. 1., Zapevalov, A. Yu., Lur’e, E. P. Izv. AN USSR. Ser. Khim. 1979,
p- 2509; and Coe, P. L., Mott, A. W., Tatlow, I. C., J. Fluorine Chemistry, 1985,
V30, p. 297.

30 There is a need for a safe and efficient production method for producing
polyfluorinated epoxide compounds as well as safe efficient processes for
converting them into useful polymeric products.

SUMMARY OF THE INVENTION

In one embodiment, the invention is a method for producing a fluorinated

L
L

epoxide in high yield, said method comprising the step of reacting a fluorinated

ethylenically unsaturated compound having the structure:



(Rl )(R2) \ -C(R3)(R4) O wherein R 1 is selected fromthengrouP consrstrng
of Hand OR, where Ris Cl-Cl10 alkyl; R2 is selected fro

consi sti ngv@boddsand F;, and R3 and R4 are 10 sel ected fromt @THJrSQMPrm
consisting of C 1-C 10 perfl UOFO@M.))@QQ([@)@R 10 perfl uroal koxy

anot her embodi ment, the invention is a nethod for producing a fluorinated
epoxi de in high yleld, said nethod conprising the step of reacting a

f 1 uori nat ed vethrinerai bapdhplitensadiamgtagdnicio Wpopnssenicael aghashdragsfeucdtalyet 15 20
(R1) (R2) C= ], zing agent in the presence
of a phas C(Bg} F%Qrth\ggulaa ;ﬁlaéttggE omgélgd[}g%k%eﬁsé&ﬁﬂu%rr nat ed epoxi de having the
structure (R(R)GCCR3)(R4) O V\/nereln Rl is selected fromthe group
consisting of Hand OR where Rq@ |; R2 is selected fromthe
group consisting of H-F, C1-C 0 perf\lporoa yl, and 25 X-substituted C
1-C 10 al kyl, wherein Xis F, d, Br, 190 OCH or OR R3 and R4 are each

i ndependently sel ected fromthe group consi sting of Cl1-Cl10 perfluoroal kyl,
C(Rf)(RF)OH where Rf and Rf are C 1-C, 0 perfluoroal kyl groups, C 1-C 10
per f 1 uor oal lypxyein R l%c%r@&ﬁltﬁgé%up%ﬂgmmm aﬁd’@Rt 'wth‘fhteefgl 8

car boal koxyrrﬁcy | -substituted Cl Iuor?a Kyl tbbe] 2003 In
still anot hakysHedarsesed roRehE v SCISHRE § Howd Euﬁerﬂ 813 a@@ Ru@rfure
RaXCHZO((R! ) £dRe@Hrshiethe gRapi consistiet ByL e, bﬂfMowhﬂé}ﬂuﬁcaC?it I kyl group of
from2 to ZO@arbg( atons, optionally su strtuted by one or nore et her
oxygens and? P are the 5 same or different perfl uoroal kyl groups of
from| to about IMammdnrdyembationentothe it ainenn iogektied formodidniy a V\/nerel nnis

2 to 10, anﬂu&ﬁaﬁecﬁ&io@&&qu hgéh rﬂ:fdh a1l nPMRod comprising the step of reacting a

fluorinated ethylenically unsaturated compound having the structure:

15
(RDR)C=C(R3)(Ry)
with a metal hypohalite oxidizing agent in the presence of a phase transfer catalyst
to produce the fluorinated epoxide having the structure:
20 '

(Rl)(Rz)C\—/C(R3)(R4)

wherein R is selected from the group consisting of H and OR, where R is C-C;,
alkyl; R, is selected from the group consisting of H, F, C-C;q perfluoroalkyl, and

25  X-substituted C;-C,q alkyl, wherein X is F, Cl, Br, I, OH, or OR; Rj; and R4 are
each independently selected from the group consisting of CIQCIO perfluoroalkyl,
CR(Rf)OH where Ry and R¢ are C,-Cyq perfluoroalkyl groups, C;-C
perfluoroalkoxy, C;-Cq carboalkoxy, and hydroxy-substituted C;-C;
carboalkoxymethyl-substituted C;-C,4 perfluoroalkyl.

30



consi sting of sulfur, oxygen, nitrogen, phosphorous, other Goup Va

el ement, and other Group Vlia element. 3 29 COctober 2003 529&ciohep@idd LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT(S) In one enbodi ment, the
invention is a method for producing a fluorinated epoxide conprising the
step of reacting a fluorinated ethylenically unsaturated conpound
(structure given supra) wwth a netal hypohalite oxidizing agent in the
presence of a phi\se.Lrangfer c%t al yst to produce the fluorinated epoxide
(structure al solgtVeateigembodimes thaivents i a-¢ompaudnff sirsctarcet al
hypohal ite. Exenplary nmetal hypohalites include, but are not limted to,
various netal hypochlorites or ReK&HGfRpMHOHtes, including lithium
sodi um potassium and cal ci um hypochlorites or hypobromtes. Preferred" :
oxi di zi ng [ dium ,.cal ciu or, potassium hypochlorite and sodi um
or pot assi 3‘%5%3"@?? %Irh%ﬁ“é’.he fofeeg d@ﬂfﬁ&fﬂ“@ fifsera 2ttp IAchrboncat al yst s

i ncl ude, buatorseopionally sitisathted by oﬁmrmbﬂ@mqug?gg%lg% R?%re the

tetraet Byl aaRNMAUFDERNM hyl s~ amuoni Uum h

t et rabutyl Q%ﬂirum ch%?ﬁg?%@g??%%?%fmmﬁﬁgo riotfiaghon atoms or
tetrabutyl (OBFPRAIF 64T tle Wherdima i3 kb 80 2wl Sfrinseleoted Find el oup

tri met hyl beonykeangonNdulfiy Hx9ob @i j lyl halide,™ 4 29 Cctober
2003 WO 00/ 66575 Pcyluaoox?%de %ﬁ%‘ﬁ’ ’é“éﬁ?{a?"?@%y O‘FR/?FS t, apdy

tri met hyl benzylampni amMfdtoxi de_ Preferred are methyltricaprylrylyl

hal i de or hydroxide. In another enbodinent, the invention is a nethod for
produci ng a polyfluorinated pol yether conprising the step of reacting a
fluorinated epoxide 5 having the structure given supra with a basic
conmpound in solvent or neat to




produce the pol yfluorinated polyether as given supra. Suitable bases for
use in this reaction include, but are not linited to, tri §p@t%rr¥893of
formul a RLR2ZR3N, where R1-R3 are independently C1-C6 al kyl; pyridine,

sodi um or potassium al koxi des (e.g., nethoxide, ethoxide, t-butoxide), and
sodi um or potassium 10 hydroxi de. The pol yfluorinated epoxi des of this

| nvent | on havi ngyen i witenEPTIOR OISR ¥ REFEREPERATOBAMERAZSPT Wi th a

vari ety of conpounds usirate d new
conpounds conpr i %réanwmbw@n@m ﬂ}?tlﬁY?émOD% @F&‘@(%‘%"Rﬂ‘@qm@é a(ﬂ_‘@s@AW Term

"F-"in a 0@%@:@%@@1 geisgparedctingh ﬂubﬁn@t@méﬂ@m@imtaﬂﬂy Wdedturated

fl uorinated

B o ¢ L EB BRIy AR A e hPRoI pridicigseentia tep=c  or3) 2
(25 m, 40 pleswvas of arphesseahsian catafybmlprodlmatthe flhognaedaloideqstraénmiea OC] -_

(rmade at ubbling 15 g of chlorine into mxture of 50 m of
50 wt. %ofﬂkgaﬁ g¥f30 m_ of water) and 0.5 of phase transfer catal yst

- met hyItrlcaprymlhfﬁhbmxadwalag?ﬂt@eRMFﬁlbﬁm g 3gxergdaXmetich) was added
at -2 to +2@;s5hqﬁfesvmmeosﬁt A& hétrlhﬂﬂed 3 diR St lhyPoehlvR s ofdidiat ed at

this te_rrper ture for The resultin actj on product was
transferred 56??( Y‘E)‘F“?snémiqégﬁg Y, Soguy pof aSE’b‘P?é‘B&&%iCWHl BYROSRIPTHSSHT ( at
-78C) anid dhgicbrdrafled Prafevred 3¥idizige fatned ate s8N, oficiung Wi @otabsipm 41- 42C/ 760
nm Hg, whic ﬁg - i f1 uoronet hyl) et hyl ene oxi de
(1)- The r e%(ﬁvéf Oé_ﬁjggnd i ?%ﬁséﬁ 3’5%% %‘H% to have the indicated
structure based Ep@tnpbhef an@b!r:tph@sﬂ-trmg gl psth agludgsbutady eedtlienitdsel ow. 5 29
Cct ober 2008, tetraethylammonium chloride, tetracthylammonium bromide, tetramethyl-

ammonium hydroxide, tetrabutylammonium chloride, tetrabutylammonium

15  bromide, tetrabutylammonium hydroxide, trimethylbenzylammonium chloride,
trimethylbenzylammonium bromide, methyltricaprylrylyl halide,



WD 00166575 PCT/ U500/11746 1 H NVR 3.28 (s) ppm 19F NVR -73.34 (s) ppm
13C {H NVR 46.75 (s), 54.99 (sept, 37 Hz), 126.76 (q, 272 Qepber?qijas,
mgjor): 1404 ésé% 1388 (s), 1220 (s), 1083 (s), 997 (m, 871 (%, 5 758
(W), 690646 (W) cm 1 Anal. Calcd for CAH2F6Q C, 26.W8/USIPNIM6 Found:
fb i7a64, Shkftwitﬁezprgmmﬁfriaxﬁ%mhbeﬁinsthgfbeajaaqmﬂ&aﬁ@amh Chid €( CF3) 20H d(z)
ry 5.L_rou otiomfla i npe mechani cal stirrer, condenser
and add: t; BRECFERLEF W@???‘Fﬁ%ﬁgﬁlygﬂ%{h‘%nﬁfg‘ﬁ%’é@eand charged with 14.2 g (0.59
mol) of 95% soth anntley ¢mbddimzemt) tHOMvattias is amraedbies POMECITEA s i xture was
cooled to ] ineQhé defBf deaStinsZs MsHxSEIoXlde nyl et her
gl SuBiihu & pdly e ofipriine sl fron

was added Opw se / onal 550. niL of wer e added
and t hed ni keving hestweaTesgiven BiPpra with 2 tasic compopdin SolvepL e @bty | ) et hyl ene
oxide (1, Heymbd heretyfiusaRattd belpethepaxdive) supbd Spitabledaseefoy uvam added over

1 hr at 20-23C. The. resyltin spensi on Stir 2 g |t was
_then trans#¥f Feagf! Ibmﬁh’g?rg’pﬁ%r@%c’%H‘dj%a%%ﬁﬁalﬁgafm%# Otrf g(gem%R\é%ﬁ?%‘rmved on a
rotary evaptesiRy-Ratredndepemiantly C28¢alkFheyridiiedsrdivasr fotessiuwed i n 250 nl
of water an v r [L C I: Tkl il the
solution p ﬁé%éa?d%tBgﬁ%’%rd\k’o%ﬂ?&\}\%’(%:%ug%gjae?’ga{ngo?%lkgls o?#g}é&t%d, washed with
wat er &hd Hydredidever a ni xture of anhydrous sodium sulfate and potassium
carbonate. The mhXbyk@ud@satdd égoRidd o s inventidd Havtigthweguctaiest i | 1 ed in a
Kugel rohr apparatus at 0.5 mmand 50-59C froma small anmount of anhydrous
pot assi um carbonate to give 89 g (71% of oil which was stored over 25

pot assi um car bonate and char act ecHzedC(R)(®¢) conpound 2. 1H NMR (S, C6D6)
3.12 (d, 2H), 3.28 (d, 2H), 3.60 {s,/2H), 3.90 (d, 1 H, 4.07 (d, | H,
6.20 (dd, 1 H. 19F NWR (8, CeD6) ©76.89 (s). EXAMPLE 3 Reaction of |
with (CH3)3 COK 30 18 g of 1 was added dropwise to a solution of 12 g
(CH3)3 COK in 100 mM of dry dinethylfornmam de over period of 1 h to keep

t enper g8 ur gaPhe Feaed @M a variety of compounds (as illustrated in Examples 3-6, 8) to
afford new compounds comprised of the structure:

“X-CH,CROR{A)OH

20 GLOSSARY
Term “F-“ in a compound name designates that the compound is
perfluorinated.
EXAMPLES
EXAMPLE ]
25 Preparation of 1,1-Bis(trifluoromethyl)ethylene Oxide (1)

Hexafluoroisobutene CHy=C(CF3)3 (25 ml, 40 g) was condensed in a flask
containing a solution of NaQCl (made at -5 to -3°C by bubbling 15 g of chlorine
into mixture of 50 ml of 50 wt. % of NaOH and 100 m! of water) and 0.5 g of
phase transfer catalyst - methyltricaprylylammonium chloride (Aliquat™-336,

30  Aldrich) was added at -2 to +2°C under vigorous stirring. Reaction mixture was
agitated at this temperature for 1-1.5 hours.

The resulting reaction product was transferred out of the reactor in
vacuum, collected in a cold trap (at —78°C) and distilled to give 37.5 g (yield
86%) of liquid, b.p. 41-42°C/760 mm Hg, which was identified as

35  1,1-bis(trifluoromethyl)ethylene oxide (1). The resulting compound 1 was
established to have the indicated structure based upon the analytical data obtained

as indicated below.



m xture at 5 to 10C. After addition was finished the reaction m xture was
allowed to warmup to 25C and kept at this tenperature for290gtobgn003
reacti on MAY%EPE was poured into a 200 m of cold sol uti orFO¥USA§Y746
hydrochl ori c aci dH SMMRXx3.La¢Hepmwi th CH2C12 (2 x 50 m), dried over MySO4,

sol vent was rermwgf_;iﬁﬁ\ﬁﬂ_ #1?4&52%’%6 was distilled to give 13.5 of liquid
'St uct

b.p. 139-140C, whic CH3) 3COCH2C( CF3) 20H, 95% purity. 1H
NVR: 1.26 (3H, s)3CIHBONKRY 4673 (2 52%95(@Ppt 6?@%@&%@2@ /5d8tober 2003 WO

00/ 66575 PCTI USOGRI (5 9 4 f1
R e 150% Fé—a ﬁﬁlor} F4d\4\/('3) 3 %9{% liﬂ?(sPRUBﬂér?'\@JSSNHZ W|th| gtnl ?“ L

Wi S

over 5 périod of 1 h téglﬁ@épﬁgpe( efﬂa‘? 1El reaction m xture bel ow 25C.
After addition V)@falf@dltcﬁﬂ:@@L;HiFﬁOGEﬂ;QBm Hilxou Feundis Cal7.65ed, 1.00 war m up to
25C, kept at this tenperature for distilled to give 15 g of
material b.p. 112-113C/ 10 nm Hg, al lized upon standing, mp.
34-35C. The product haSysthsdis ot€HyeCHOSHENHQIQCESFORMPHI0 1H NVR 3. 75
(2H, s), 4.30 (1H, br s), 4.20 (1H br (?j 6.80 (2H, d), 6.95 - (1H, t), 732
(2H, t) ppm 19F NWR -77.92 g pm An Cal cd for CIOHIF6NO: C, 43.97, H,
3.32, F1041.73, N ds 53, romad @iﬁom@aslaeqmaz)ewﬂ@%hmal ArggcondenssTog. 15

EXAMPLE 5 Reaatidd@iofd ffudnelvhl fidsHedGhik M gdh) 280 eHardedraish agld OC$I9Qﬂ<\ﬂ1)S€ to a

SO o0 O bl bl AN L o o BERE 5 BB B L o

at this temmenatQesd 40t 1385, g, 901 Amnl) ofi@shyZboxyethyiranly] ethee mesd@hde was

distiVed U0y ghe: 12e0 0k TRAGHIRl B B0 i BN A0 AR TD il oh

cryst al i zedjru%on S structure
F- C6 HA RHCHPG( SOFBY i@H hr. 1 I—Bls(tnﬂuoromethyl)ethylene oxide (1, Hexafluoro-

isobutylene epoxide) (85 g, 0.47 mol) was added over 1 hr at 20-23°C. The
resulting suspension was stirrer for 22 hr. It was then transferred to a one-neck
flask and most of the DMF was removed on a rotary evaporator at (.1 mm and
29°C. The residue was dissolved in 250 ml. of water and 10% hydrochloric acid

20  was carefully added until the solution pH was about 8. An oil which separated
was collected, washed with water and dried over a mixture of anhydrous sodium
sulfate and potassium carbonate. The mixture was filtered and the filtrate was
distilled in a Kugelrohr apparatus at 0.5 mm and 50-59°C from a small amount of
anhydrous potassium carbonate to give 89 g (71%) of oil which was stored over

25  potassium carbonate and characterized to be compound 2. 1H NMR (8, C¢Dyg)
3.12 (d, 2H), 3.28 (d, 2H), 3.60 (s, 2H), 3.90 (d, 1H), 4.07 (d, 1H), 6.20 (dd, 1H).
I9F NMR (8, C¢Dg) -76.89 (s).

EXAMPLE 3
Reaction of 1 with (CH3); COK

30 18 g of 1 was added dropwise 1o a solution of 12 g (CHz); COK in 100 ml
of dry dimethylformamide over period of 1 h to keep temperature of reaction
mixture at 5 to 10°C. Afier addition was finished the reaction mixture was
allowed to warm up to 25°C and kept at this temperature for 1 h. The reaction
mixture was poured into a 200 ml of cold solution of 10% hydrochloric acid,

35  extracted with CH,Cl, (2 x 50 ml), dried over MgSQy,, solvent was removed and
the residue was distilled to give 13.5 of hiquid b.p. 139-140°C, which is the
product (CH3);COCH,C(CF),0H, 95% purity. :

JH NMR: 1.26 (3H, s), 3.80 (2H, s), 4.20 (1H, br s) ppm



"1H NVR 3.64 (2H, s), 4.20 (2H, br s),6.80 (2H, d), 6.75 (2H, ), 6.93
(2H, t) ppm 25 19F NMR : -77.94 (6F, s), -123.08 (IF, nm) ppDaivhkr 2@ cd
for CLOHgF7TNO. C, 41.25, H, 2.77, F, 45.67, N, 4.81. Found: C, 41.00, H,
2.70, F, W®@E6SM, 4.73. EXAMPLE 6 Reaction of | with C6F13Q@RGHRG40 4.5

g of 1 was added; rring to a solution of 9.5 g of
C6F13CH2CH2SH i n ﬁ%ﬂ% 676\5% &bﬁnﬂgt hél formam de, to keep tenperature bel ow
25C. After addition finished the r xture was kept at 25C for 16 h,
poured into 100 m of cold soRdidin g7ft vHEYT IQNHI)OI’I of HCl, the organic
| ayer was separated,. drie P205 d di Lve 6 of materi al
b.p. 35 25-26C/ o?igr%ll!@as ‘XBF Mt ond fcﬁﬁi\ﬁﬂp@%@ over
CH2CH2 SCGH, CHéies) @UHh talkddp NRperdtubdof &ae;hom)uxuﬁe 88lop 225 °CmA fid.ai8itiodH, s),
4.15 (1 H, v / 746 19F
NVR - 77. 90%%@1311?&)% ia%gg%gaﬁé “%99& Q’Q t% B¢ %@Qgé&'ﬂsz ,
-123. 34 ( 2Ftemperatuefgr Bh apddissjled to1zige 83 80F matemai bfpmll /0 mnReact i on
of 1 with BwhichQrih taqﬁzéd o c?% dﬁ?pxu-wcatm&&oa&t%m&ﬂr&reof 20 ¢
S

of C6H6 and [ irred at 10C for | h and poured on
ice. Ogani {;ﬁ?@)@pﬁﬁgp Qﬁ‘lat ed, dried over MgJS4 and distilled to.give 9
g of nmmierial b. tHNMRi S1TR(238 sm}egngMb'r oh42ag1 ok, 6.80 (B, d), 6.95

- O6H5CH2C( CF3) 20H, s), 3.31 (2H, ), 7.28 (25 ), 7.42
(3 mppm 10 19¢ Nl\g&%%é%‘zﬁ ‘%pm Anal . Calcd for Cl OHSF60: -C, 45,53,

H 3.12, F, 44.15FWMRid-7782 @bpi30, H, 3.32, F, 43.94. EXAVWPLE 8 Reaction
of I with HOSO2CKRal Caled for C;gHoFgNO: C,43.97,H,3.32,F, 41.73, N, 5.13. Found:

C,43.46,H, 3.26, F, 40.53, N, 5.09.
15 EXAMPLE 5
Reaction of 1 with 4-F-C¢H,NH,
10 g of 1 was added dropwise to a solution of 5 g of 4-F-CgH4NH; in
10 mi of CH,Cl, with stirring. After addition finished the reaction mixture was
allowed to warm up to 25°C, kept at this temperature for 16 h, solvent was
20  removed, the residue was distilled to give 12 g of material b.p.
116.5-118.5°C/12 mm Hg, which crystallized upon standing , m.p. 34-36°C. The
product has a stracture 4-F-CgH,NHCH,C(CF3),0OH. |
THNMR: 3.64 (2H, s), 4.20 (2H, br 5),6.80 (2H, d), 6.75 (2H, m), 6.93
(2H, t) ppm
25 I19F NMR : -77.94 (6F, s), -123.08 (1F, m) ppm
Anal. Caled for CygHgF;sNO: C, 41.25, H, 2.77, F, 45.67, N, 4.81. Found:
C,41.00,H, 2.70, F, 45.78, N, 4.73.
EXAMPLE 6
Reaction of 1 with CgF3CH,CH,SH
30 4.5 g of 1 was added dropwise with stirring to a solution of 9.5 g of
CF13CH,CH,SH in 50 ml of dry dimethylformamide, to keep temperature below
25°C. After addition finished the reaction mixture was kept at 25°C for 16 h,
poured into 100 mi of cold solution of 10% solution of HCL, the organic layer was
separated, dried over P,O5 and distilled to give 6 g of matenial b.p.
35 25-26°C/0.1 mm Hg. The product has a structure
Cgf 15CH,CH,SCH,C(CF4),OH.
THNMR: 2.50 (2H, m), 2.88 (2H, m), 3.18 (2, s), 4.15 (1H, br s), ppm



15 4 g of 1 was added dropwi se at 10C to 10 ml of HOSQ2CF3 to keep
tenperature bel ow 30C. The reaction mxture was stirred at2928¢ober2(®3h and
poured on VO&¥/66¥Tgani c | ayer was separated, dried over MySOPc@wsodiisis! | ed

to give 8 g of medreKie., - F 3f1039't‘?1Ft bﬁmQﬁ)? @ZW%% )R0H 1 H
NVR 4.53 (2H, br s), 331-}?\Eb V\@S pﬂl@) —ig - 74. 74%(3’F s),
_76.24 (6F, s) ppm IR [Hajlésp4( )(h’& @5em)-) 2604 $¢F. @) PPm 146 (), 982
(s), 823 (w) cm1l. EXAMPLE 9 PreparBaiAMﬂ?LEW

1- Met hoxy- F- 2. 2- Di net hyl et hyl en [ OCF=C(CF3)2 (4.8 g) was
added dropwi se into a fl ask ZSE%%‘ﬁ ?‘1;10 eté(f' $otéut i on of NaOCl (nmde at -5
to -3C bys addi ti o0 gfofd. wasddded dIdpMmselahéO?Q]tma sottute afi20cf oflOglg ar60% NaOH i n

20 M of watgrK 9"%? r ; prylyl
anmoni um Ch|§l‘l) dl%ugﬁélﬁp%gge% g@%ﬁh%%&%c’%] t(%é%m%/lﬁg%?ous
stirring. Rewes FWTW%'@@ gE MeSiol 3&@ dﬁ*ﬁ“§d tq @Nﬁ@r%ﬂmé‘eﬂé‘rb B0 mn,

WBtor. dr1ed Guer Nt e e P @W P30 vashed wth
found to be a m xi %a’n&/ﬁgﬂ’yé ﬂé’t &gi};?lfgg b%‘?léﬁhﬂﬂ) oxi de
and 20%Mf ( CF3) 20ENOMB:OMBY Eppprhde: |H NVR : 3.53 (d, 1 Hz) ppm 19F
NVR: -69.06 (3F, , 1 35 (1F,
m ppm IR 1490 %“s’al %a%"'é%r%ﬁc%}gé (o7 EER R TP WCRE ) Ly o

PCT/ US00/ | 1746 COVPARATBVE, EXSMA.E | Attenpt of Oxidation of CAF9CH=CH2
In an attenpted reaction of 5 g of G4RQGH @2 W th solution of NaOC

(made out of 10 nml f 50% NaOH,_ 20 ni of HZO_ 3 m_of chlorine) and 0.3 g of
5 phase transfer catalyst - w&%woqqﬂkmﬁ%oﬁ%m um chl ori de

(Ali quat BV 336, Al @rdfahyasiddded dicpvse 4t Q0°C 11 @l vt ICHGJOH th lkegy ool ef i n was
recovered an%m%%ramre below 30°C. The reaction mixture was stirred at 25°C for 3 h and
poured on ice. Organic layer was separated, dried over MgSO, and distilled to
give 8 g of material, which was found to be CF3S0,0CH,C(CF5),OH.
THNMR: 4.53 (2H,br s), 3.31 (1H, br s) ppm.
20 19F NMR: -74.74 (3F, s), -76.24 (6F, s) ppm
- IR (major): 3507 (1n), 1426 (s), 1226 (s), 1146 (s), 982 (s), 823 (w) cm- 1.
EXAMPLE 9 |
Preparation of 1-Methoxy-F-2.2-Dimethvylethylene Oxide
Olefin CH30CF=C(CF3); (4.8 g) was added dropwise into a flask
25  containing a solution of NaQCI (made at -5 to -3°C by addition of 2.5 ml of
chlorine into solution of 10 ml 50% NaOH in 20 ml of water) and 0.3 g of phase

transfer catalyst - methyl tricaprylyl ammonium chloride (Aliquat™-336, Aldrich)

at -2 to 0°C under vigorous stimring. Reaction mixture was kept at this
temperature for 40 min, diluted with water, organic layer (lower) was separated,
30  washed with water, dried over MgSO, and analyzed. Based on NMR data crude
product was found to be a mixture of 80% of 1-methoxy-F-2,2-dimethylethylene
oxide and 20% of (CF3);CCIC(O)YOCHj.
Epoxide: 1H NMR : 3.53 (d, 1 Hz) ppm.
I9F NMR: -69.06 (3F, dt, 8; 19 HZ), -64.40 (3F, qd, 8; 1 Hz), -110.90
35 (1F, m) ppm.
IR: 1490 (s, epoxide), cm™1.



“detectable reaction products were found. EXAMPLE 10 Preparation of
F-1-Methyl- 1-n-Pro leth lene Oxide 10 O efin CF2=C( OC3F7- 23 Erobes?0q) was
~added dropwi se into a flask containing a solution of NaOBr (nade at -5 to
-3 C by asdtiress7nf 12 ml of bronine into solution of 20 g)@ﬁ@ﬂ)()irllj74k50 n
of water) and 100 ml of CH3 9 rgyi gorous stirring.
Reaction m xture was kept at 4 hours, diluted with
wat er, organic |ayer (I om@ﬂﬂm@@ﬁd@a@@ngMié‘ﬁCWth 15 water, dried

P2 05 and di;Stjl 8 56- 57C,
Cdent 1 11ed as. - 12 sbekRpERdelE s Bl UG L ath, By 965
s), -85. 8! (@Fdeoqtof 197n12°9>0(‘/2§1ﬁ§) ;2 11210%12 028 migf chlorimghamgb0520f m) ppm
IFB< (1fr17?|(s ha@ﬂ%&gf&%emﬁl tlm 1 1:34 Iénlﬁloﬁﬁjﬂgﬂbggé“gm : a31_36 ;
-bl S | uo XI | SS
reactor 2 ggp}bf‘#di 8f yi° ?ﬁ@‘ﬁ%?}é‘gm&hﬁﬁ’d EECY eé%dsarfde%tor was |eft

‘at 25C. Aftd&teﬂ:@bhﬁﬂﬁcﬁxoﬂ(prdduqulv@hreﬁ:uindonl y white solid was found inside of

reactor. The material was not sol ugjﬁ%:u@é%vents such 25 as
fethvi4l

tetrahydrofuran or di Iyrre' CFC-1 was sl i ghtly sol ubl e in acetone
and fairly soluble i Hrapaf 3 gihvigee QEeof pol yner

sol uti opgin %F@)leﬁ@cﬁgﬂéc@éﬁ%)m tlsotg)wstardea i Ew@‘e iRl ygsdper (i

ri ng opened pol yner ayin e structure sho
(- C( CF3) 2- C@H@W%w@&ﬂ%ﬂmrgﬁma de af éﬁpa%eﬁ\glgbag HO%H W@l&éta was in the

range 3000- bedifine iBaselation oD e Na@'I-BmmCﬂOMﬂEde\hﬂSr)anﬁ hed ml SEIOHITN poi Nt at
148. 8C ( secgggo ¢‘u‘tat der ang St a t ed 9 %ecorr se at .t en;R%l ur e Qver 350C. 9
WO 00/ 66575 “SiH Kalider FHEomds S, PASSEEPy = I g
. for 4 hours, diluted with water, organic layer (lower) was separated, washed with
15 water, dried over P, Os and distilled to give 54 g (yield 86%) of liquid, b.p.
56-57°C, identified as F-1-methyl-1-n-propoxyethylene oxide.
I9F NMR: -79.57 (3F, s), -85.81 (3F, 1), -87.29 (2Fm), -114.59 2F, m), -
134.00 (2F, m) ppm.
IR: 1517 (s), epoxide, cm~1,
20 EXAMPLE 11
Polymenzation of 1.1-Bis(irifluoromethylethvlene Oxide
To 5 g of epoxide (1) in a glass reactor 2 drops of dry triethylamine were
added and glass reactor was left at 25°C. After 12 hours no liquid, but only white

solid was found inside of reactor. The material was not soluble in solvents such

25  as tetrahydrofuran or diglyme, CFC-113, but it was slightly soluble in acetone and
fairly soluble in CgFg. Data of 'H, 19F and !13C NMR of polymer solution in
CgFg are consistent with the structure of polyether (i.e., ring opened polymer
having the structure shown below:

30 (-C(CF3),-CHy-0-),
Molecular weight calculated based on NMR data was in the range 3000-5000.

Based on DSC, this polymer has a sharp melting point at 148.8°C (second heat)
and started to decompose at temperature over 350°C.



EXAMPLE 12 5 Hexaf | uor oi sopropanol - substituted norbomene A dry round bottom
flask withygRghadical stirrer and condenser was charged uiﬂj@r?toh.eltmi?en

with 28.8 g (1.2 nol) of 95% sodi um hydride and 400 nL of
5- Nor bor nene- 2- net hanol (108.6 g, OEé%E)QWaS added dropvvl se at room

tenperature over 0.5 hr. The resulting m xture was stirred for 10 3 hr.
1,1-Bis(trifluoromethyl)ethyl ene oxige (1, Hexafl uoroi sobutyl ene epoxi de)
(173.2 g, 0.96 nol) was added dropwisg over 2 hr. The resulting m xture was
stirred for 72 hr at roomtenperatu DMF was evaporated on a rotary

evaporator at 45C a he :ﬁ"’ was di | ut ed with 300 nL of ice
wat er contai ni ng 3%@%{% Sfa

g %@5 ayef was separated
and the 15 aqueous | ayer was extracted th 2 )% 25 of3) 11[1y| ene
chloride. The conbined organic |ayers were washed with 3 X 100 nlL of

wat er, drjed over anhyd usﬂma nesi umoi ride, filtered and distilled
under vaclumin a Kugel ﬁ? %ﬁ'a?%ff’ﬁ%“ ingednabereng 1 An NWVR
spectrum reveal edAIdrgtromtdﬁlmtmmﬂau}iwmhmechmeninsnaémhdvuohher&ﬁﬁb;hs am)unt s of

DMF t 8 -t h 4

wat efo :jl’l ‘2’3&833 d\éﬁglﬂo egg’rlrégz%e% ﬁf%ﬁﬁg??&%é” aﬁ&n%%gﬁ ed ina
Kugel r ohr ap@%ﬁﬂﬁ!ﬂ ugDMB- éé@réﬂﬂlenc}izﬂmﬁﬂ?ﬁ@ﬂ\ﬁ%5 238895 alB8sg addedt he title
pr oduct (hexaxf opWeYeQl 30 ARERLkureS RS bistiH athe RALARER tﬁ&%%‘ﬁ?%dq’ In

Sl G s e ok
zcl:Dg,CI( (2: ;)rrpl7<7ax( 17812t g, j0.98 %Iglelé&isfdﬁdecﬁdr% wide. ob%; %Pgn@%%ﬁfﬁl?l\% n??uée #3F NWR (8,
vinyl - addi ti ® e%)off’g/%ﬁf 3PPy e’?@”@fi%@é&ﬁ%?‘éﬁqr%@ aﬁ?‘f’Wogen 0.125 g
(0, 319 nmol ) exeporakdnygt 420 kadll wm.c Thp resxduefwas| BlubAGHAHRBR )PdéTli2 vargd 0. 219 ¢
(0. 637 mmol )coﬁﬂiﬂﬁﬁ 3@%&& Bfércﬁll ;&tic acid. A lower layer was separated and the

15 aqueous layer was extracted with 2 X 25 mL of methylene chloride. The

combined organic layers were washed with 3 X 100 mL of water, dried over

anhydrous magnesium chloride, filtered and distilled under vacuum in a

Kugelrohr apparatus at 65-87°C and 0.1 mm. An NMR spectrum revealed that

the product was contaminated with small amounts of DMF so it was dissolved in
20 100 mL of hexane, washed with 4 X 200 mL water, dried over anhydrous

magnesium sulfate, filtered and distilled in a Kugelrohr apparatus at 70-80°C and

- 0.1 mm giving 233.9 g (88%) of the title product (hexafluoroisopropanol-

substituted norbornene, compound 3). In another preparation, the product was

distilled through a 12" Vigreux column indicating a bp of 52-53°C at 0.1 mm. 'H
25 NMR (8, CD,Cl,) 0.5 to 4.3 (complex multiplets, 12 H), 5. 90 6.19 and 6.26 (m,

2H). I9F NMR (8, CD,Cl,) -77.4 (s).
EXAMPLE 13

. . / .
Copolymerization of CH,0CH,C(CF,),0H with ==

by vinyl-addition polymerization
30

Under nitrogen, 0.125 g (0.319 mmol) of allyl palladium complex
[(n3-MeCHCHCH,)PdCI], and 0.219 g (0.637 mmol) silver hexafluoro-

10



29 COct ober 2003 WO 00/ 66575 PCT/ US0O0/ 11746 anti nonate were suspended in

chl orobenzene (40 nmL). The resulting mxture was stirred 28 Oclebgs 2003

_tenperatt{{/ﬁ I)/?és 5 mnutes. It was then filtered to renoved recipitated
AgCl Sul ting gol d-col ored solution was added a s8FL{USBHIGH 6. 46
g (21. 2 nol pntrhondie weexakpandedirsddombamsine $¢4bsi ) t Uhe tesnbmgonranewand 1. 00 g

5 NOr DOr NeNgitdDarGeo M TBpe g%l?esﬁyr\'igthﬁteé mw&%&rﬁﬁée&mmotaﬁeresu' ting

reacti on m xture was over ni room terrper ature reaction

i xt ur e m@rqcmteée%afelntTrOalﬁb@aeSmerg%gg orgdsotutionyasadaed verinien of t h

Rﬁé a?téD gnfzdm;&gﬂ(z r1]wrmé\1) \é@ﬁmﬁk@ﬂ@cnoxsb’p@ban&-sﬁbﬁﬁu@d ﬁf)rb@ﬁdﬂnb la@@lmolgvrrer i H
t he S.CO t a I’ ol yner

structur OfTac éb@&)m}%{a I%PEC%‘WSE%HF?%% ‘6‘25 ow. CF3l 3u,

C 3 OH EXAMBonriLmuatﬁreSyamtdmasdswen‘mthm Biog( tempfetanae o Tkt lngdc)zex?nﬂthmr onet hyl

Oxirane, U5 095180 Bl ol okl hihe ARG et elhelcd > 9 o

.phase transfer catal ysSt, tri or|

(Al i quat TM BB&Vachugy oven) Yieldq 248 g qffﬂdf(hepem @FMR\/\&QDz@z)s)fawed

slowy at 5p4§§.er Afak 86nshdidrt Miflda rahaaﬁtdogaiymexwu&mfeem the ApprbRimf& and
separ at wn of .l ayer, there is isolated 26 g 20 of crude product, containing

84% epoky de ™A CPBRPEH '@WWCH& (NVR). Distillation of crude

mat eri al using short spinning-band col um gi ve 7 g (78%calculated and 25%
isolated yield respectively) of epoxidg y, b.p. 88.2-88.6C. NWR

J H (acetone-d6): 4.12 (I H m, 3. A.20(1H, m; 19F. 74.11 (3F,
q; 7Hz), -67.21(3F, q;7Hz); - e d} 34.42(q; 25 4Hz),
58.94(qg; 3Hz), 59.53(septs; |

IR : 1459 cm 11 WD 00/ 6657

CF i
CF3" OH
EXAMPLE 14
15 Synthesis of 1,1-Bis(trifluoromethyl)-2-Chloromethy! Oxirane

Using 100 ml of NaOCl (Aldrich, 12% chlorine available), 0.5 g of phase
transfer catalyst, tricaprylylmethylammonium chloride (Aliquat™-336, Aldrich)
and 28 g of (CF3),C=CHCH,Cl, which is added slowly at 5-15°C, after stirring
reaction mixture for 1h at 15-20°C and separation of layer, there is isolated 26 g

20  of crude product, containing 84% epoxide and 16% of (CF3);CHCH=CHCI
(NMR). Distillation of crude material using short spinning-band column give 7 g
{(78% calculated and 25% isolated yield respectively) of epoxide 98% purity, b.p.
88.2-88.6°C. NMR: 'H (acetone-dg): 4.12 (1H, m), 3.95 (1Hm). 4.20(1H,m):
19F: 74.11 (3F, q; 7THz), -67.21(3F, q;7Hz); 13C (proton decoupled) 34.42(q;

25  4Hz), 58.94(q; 3Hz), 59.53(sept.; 40Hz), 120.37(q. ; 281Hz), 120.96(q.; 281 Hz).
IR : 1459 cal. -

11



EXAMPLE 15 Synthesis of | ,1-Bis(Perfluoroethyl)-2-n-Perfluoro g

Oxirane Using 18 m of NaOCl (Al drich, 12% chlorine avai |&%D§E3beo P of
phase trawg@f(’ﬁg’ét alyst (AliquatT"1-336, Aldrich, tricaprylRAHMEIWIIEONI um
chloride) and 5 3 g of (C2F5)2C=CHCBKAMBKEGS i s added slowy at 5-15C,

ft t fol
Tayer 11 15 iol acgtrats @ Bl Hife@mbincihd frctuclopBBRR0RhET MR Gata
epoxi de of >98% plfsing/18 ml ef HaDE! e%l@imcln R2% qligyne 2@5i3blel 012 g DFPAAR ( CDCL3) |
3.85 (d.d); %I%Esfl%l‘\@mlyéijﬁﬁuétﬂFB@)Addnc&otrﬁ:%f)@lfylrﬁe}h ylar3dnibf: dl@cﬁ;de) at),

oattorny 5 138 SGCEEIREHEAT SO s PRV 157 e i reacit

CH2(O C ( CF&)&Q:H ﬁ(l@)—%fo(’ 35 hUsepagtid offowet ld‘_sl&ﬂihs {slacdi Th g of20adenl or i ne

malan ) i et AP it

which is addéaS-kllé\ﬁBycna{ H=11\B\¢R after stirring reaction mxture at 15-20C

Lo b Sy oheact LeRCThXE 45sa s 19F MGk HBea) Lag baakahedidoag, o

pr oduct mhlch ba I S epoxi
56-58C. Weld is 57% OR1LFUEF, Ma@ﬁémrllﬁiﬂpmhm‘arp 540 ( (1H, d,

5.6Hz) 3.25 (1H, d, 5. 64 aﬁegn)w]z(y%ﬁ(gg AB ﬁeﬁ, H br.s); 19F NVR - 66.39
(3F, q, 7.2Hz), -73.28(3F, q, 7. Synt hesi s of
CHZ(O)C[C(CFB)ZOH]C(O)G:HB (4) US|n Naml (Aldrich, 12% chl orine
avai l able), 0.2 g of ph3wsheskHOftCRAONEIC(EEEROFHC(OMPCHa4l) 336, Al drich,

tricaprylyl methyl i h ! o 07, )OCI—|3
whi ch is added sl W}t{nmg ﬁ@ébe?%%ﬁﬂ& ?l/‘??lﬁzﬁn rea(%i% ?ﬁé E%gsgt 15- 20C
for 1.5 B r @acsftmtah'stt(&hguatsﬁﬁ: Atd@ﬁbmamylyﬂmemlaﬁ@m@nlcab@dem g of o

product which,g @(0 (mmgommdﬁséd@éd sISRBPAtIUE 34 afiBp P-
148- 150C. Yi el, d i S 8 30 12 52003
stirring reactzon mxture at 15 20°C or 1 h, reaction mixture is fiitered. There

is isolated 4.0 g of product which, based on NMR data, is epoxide 3 of >98%

purity, m.p. 56-58°C. Yield is 57%. IR: 1744; 1450 cmrl; TH NMR (CDCl3):
20 3.15(1H, d, 5.6Hz) 3.25 (1H, d, 5.6Hz); 3.87 (3H, s), 4.7 (1H, br.s); 19F NMR: -

66.39 (3F, q, 7.2Hz), -73.28(3F, q, 7.2Hz).

EXAMPLE 17
Synthesis of CH2(O)YC[C(CF3),OH]C(O)OCHj3 (4)
Using 18 m! of NaOCl (Aldrich, 12% chlorine available), 0.2 g of phase

25  transfer catalyst (Aliquat-336, Aldrich, tricaprylylmethylamonium chloride} and

4 g of CHa=C[C(CF3);OH]C(O)OCH3, which is added slowly at 5-15°C, after

stirring reaction mixture at 15-20°C for 1.5 h, reaction mixture is filtered and

there is isolated 2.5 g of product which, based on NMR data, is epoxide 4 of

>68% purity, m.p. 148-150°C. Yield is 83%.

30
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CLAIMS: 1. A method for producing a fluorinated epoxi de conprising the step

of reacting a fluorinated ethylenically unsaturated conpopgdcmér pgod he
structure: (R1)(R2)C=C(R3)(R4) 5 with a netal

the presence of a phase transfer catal yst

epoxi de having the structure: (Ri)(R2) ; C(R3)(R4) O wherein Rl is

sel ected fromthe group consisting of Hand OR, where Ris C 1-C 10 10
R2 i pskected fromthe group consisting of Hand F;, R3 and R4 are
and Ci1-C10

al kyl ;

selected fromthe group consisting of Cl-C o perfluoroal kyl

hypohal i t e oxi di zi ng agent
to produce the fluorinated

in

perfluoroal koxy. {2 %Hﬁtﬂw%i dﬁéxﬁgiu@uaﬁnae& le%;&didid’l@i{%s&@thb@fe pGANPr i Si ng

the step of

reactl nat ed ef |ca sat urat ed conpound
havi ng t he §?E}CHESG 36%2' ‘i.afl BCOWPLOPYF‘%HW%F CHUPENET i t e
oxi di zing agent in the presence of hase transfer catalyst to produce
the fluorinated epoxi de having t@e)(&zs)
wherein Rl is selected fromthe group consisting of Hand OR where Ris

C"C4 20 al.

per f | uordal Wm’l glﬁgg ES’%}l?@Lete(fcxtti ?‘Igf&ra%gﬁtéggheg‘f %&I?mg%%el nﬁ-%'s @tﬁéﬁg “ Cl O

OH4 or OR Rspmddcmeaﬂ@nneiadhpmmd@b@nn@ﬂmlsyms@rfect ed fromthe group
consisting of C1-C I1Q perfiuoroalkyl,

Cl- Cio carboal koxy, and hydroxy- substit ut ed Cl-g

car boal koxymet hyl - substi t ut ed Cl(R@iRﬁg(ffﬁ%:r)%D kyI , 25 .3. The nethod of

Claml

in which Rz is H 13

10
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wherein R; is selected from the group consisting of H and OR, where R is C;-Cyg
alkyl; R, is selected from the group consisting of H and F; R3 and R, are selected
from the group consisting of Cy-C,q perfluoroalkyl and C;-Cyq perfluoroalkoxy.

2. A method for producing a fluorinated spoxide comprising the step of
reacting & finorinated ethyvlenically unsaturated compound heving the structure:

RDBHC=CRRS)

with 2 metal hypohalite oxidizing agent in the presence of a ph;;se transfer catalyst

to produce the fluorinated epoxide having the structure:

(RI)BZ)C\_}C(KQ[R{)

wherein R, is selected from the group consisting of H and OR, where R is C1-Cy,
alkyl; Ry is selected from the group consisting of H, F, Cy-C; ¢ perfluoroalkyl, and
X-substituted C;-Cyp alkyl, wherein X is F, CL, Br, I, OH, or OR; R3 and R are
each indcpenﬁcnﬂy selected from the group comsisting of C;-C;g perfluoroaltkyl,
CRpRAHOH, C-Cy¢ perfluoroalkoxy, C;-Cyq carboalkoxy, and hydroxy-
substituted C1-Cyq carboalkoxymethyl-substituted C;-Cy perfluoroalkyl,

3. The method of Claim 1 in which R, is H.

13

e84 R1) (R2) ; C(3)(R4) O

C(RR) (R) O—| Cl- C10 perfluoroal koxy,



