1 DESCRI PTI ON TI TLE OF | NVENTI ON: ETHER COVPOUND, LUBRI CANT

CONTAI NIl NG SAME, AND COVPCSI TI ON FOR LUBRI CANT CONTAI NI NG SAME 5
TECHNI CAL FI ELD The present invention relates to a fluoroether
conpound, a |ubricant containing the sane, and a conposition for a

| ubri cant containing the sane. 10%5 ART As an external
storage device, it is common to enploy an external storage device
havi ng a system (CSS system in which a hard di sk having a recording

medi um | BIYEE OF INVERTEONAt ETHERICCAMPREUND) LUBRIEAN RCOMNTAINING SAME,
readi ng el ement (head). The hard di sk may, for exanple, be a fixed

type nmaghibi COMPASI THANITIR dAIBRICANTOC Ol TANNENm SPdlpt | cal di sk, and
the fjxed type magnetic disk is nost widely prevalent as a hard di sk.
In order to increase the capacity of an external storage device, it
i's necespREMNI@AL BpEg8se the surface recording density of a recording
medi um | ayer. For such a purpose, it is necessary to nake an interval
bet ween a hedthegndsent avettidh sélatesrto eWitior@dher @snpeunde dudisricanbedntainkey
Along with this, it is necessary to increase the snoothness of the
sur f ace tBf saMearad @ coPsGinafer a lybricaptcasiaibingribe saoe. t he surface on
a hard disk is increased, a head wll be readily adsorbed on the
surface of a hard disk. Further, in order to achieve the high
respnsSipA¢CkEROUNDIARRI SO necessary to increase the rotational speed
of a hard disk. However, if the rotational speed is 25increased, e.g.
t he contact pscirediteing) storagehdevids, #d$ oombetvweam giohan éxtirsil stordga
head i ncyeases. In order to solve the problens, a |ubricant as

one of ARVICRNANGEABYHEMAGESM vstemaipovhiel adiard diskdavingce reserding areglium

di sk. ' ty: | Qwi 2 ;

pol vi | uaiias Hitet R iah Shecdle WA L ARCRATIof RlNg Shef e

" PFPE") T3hvaact rigsk ragy, foyshamiple s Pisedtypefiad it digd, antdpticaidisK a4 ent
Docunent 1) However, the PFPE of (1) has the follow ng problens

resulst i moagnateontisel digkirasxhthg fisepype magnetic digi isorostivddely ppevaiend msaf
t he hydr, ox%d%%oups in all termnal groups is high, the PFPE easily
adsor bs hlaﬁ isture, and by the adsorption of the noisture, the

adhesion to ?r{"@’rd%%'@c RERalk the Eéé%itgiggn AStefh I AaES defideOf &%C%[sﬁ% do

substance having affinity wth e roxy groups-is easily inc

51 f a campeaswitheastiriage acquotiay dgneityof S repoeding medire iP@rar F@raitp and

t he hydroxy group are reacted to deteriorate the adhesion to the

sur f ace PYfPQEEH A iginggesrary to make a intgraaltaiween arlgadanda MepRisiavanewero

hydraoxy _gr the.termnals thereof,. the foll ow ng has been
o opds b bap Inflos Bitale b WAFHR e is pZpesiiy BUnEBath e SGPpppess
groups af tHehgurtRedrmhard dSK.€ HowddtrCiR RS $in@bthBESIokRAB X LARANSK Qfhar
ultraviolet irradiation so as to achi eve adhesion to the surface of a
har d disk is increased, a head will be readily adsorbed on the surface of a hard disk.
Further, in order to achieve the high responsibility, it is also necessary to
increase the rotational speed of a hard disk. However, if the rotational speed is
25 increased, e.g. the contact prebability or the abrasion between a hard disk and a head
increases.
In order to solve the problems, a lubricant as one of surface-treating agents is
applied on the surface of a hard disk. As the lubricant, the following has been known:
(1) A polyfluorinated polyether compound (hereinafter, referred to as “PFPE")
30  having four hydroxy groups at the terminals thereof (Patent Document 1)

However, the PFPE of (1) has the following problems resulting from the hydroxy

groups.



di sk (Patent Docunent 2) PRI OR ART DOCUMENTS PATENT DOCUMENTS

15Pat ent Docunent 1: WO 2005/ 068534 Pat ent Docunent 2:

JP- A- 2009- 149835 DI SCLOSURE OF | NVENTI @GN TECHNI CAL PROBLEM 20However ,

according to studies by the present inventors, it has been confirned

that even in YAee H&s@’oem@ﬁ@fmwmxwQrpupﬁHéalhtﬁﬁ@maéﬂrqttPStlﬁalgbum%ce

of a har S | esence of,

i ot ur o FPESasFBHSorbS A HoturEEATE b SudcPolatl b RIS G s rekeesion
et her cognpe R 6ha herccdiBREbRriBfat8RI Nt ai ni ng hi gh adhesion to a
base material even in the presence of 25nvisture, and a |ubricant and
a conposi ti orArf orgaaicl supstapea thavingrefianityiwith theenyeitdxgrgrooppisiezgily included.
SOLUTION TO P LEM Th resent i nvention provides the follow ng cgﬁé]
to [#1]: 30[1 ﬁﬂmePH% HH@@LRR?W!BP%&%FN?E%“%WQH’Féa'TQj'PPB\ﬁﬂﬁéhq Yoraky

(A): 0 group
represeni%[%H& h Icgé\?m%rﬁ%}g orm%dﬁe%'%))o %#%%Of{éﬁérﬁggjéﬁ% t her eof
Wis a group cﬁﬁ/\lhetmmemlgarm @e@wememgrrm@dwxﬁ@@ub%kméﬂtegmharsrml a
(WD at the term nal t her eof , is a group (Z) having a
group r etbe&eyérthedoll@wmgwbas beer@wcm@sed)(ﬁntem Pa@ment 2)he 5t er mi nal

t her eof

per f | uori nat é% thPEé’g’: Mthg‘?\%ﬂ\é\@&m‘éésg?ﬁné??fﬁwﬁé t'ﬁ{e%{]W@l‘tha%@'g@W
at ool N/ hedndBt gmsmompﬁﬁatrowébo& & %\@faéﬁé%.dgytp RS SRL & P S

s an int'eger o omlto /7, 10t 1s an Integer o
an i nt egsk (fatémtddodintant2) and (s+ti-u) is an integer of from2 to 7:
HO CH2 CF2 0- (WD)
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DISCLOSURE OF INVENTION
TECHNICAL PROBLEM

20 However, according to studies by the present inventors, it has been confirmed
that even in the case of the PFPE of (2), the adhesion to the surface of a hard disk
tends to easily deteriorate in the presence of moisture.

It is an object of the present invention to provide an ether compound which is

capable of maintaining high adhesion to a base material even in the presence of

25 moisture, and a lubricant and a composition for a lubricant, containing the ether

compound.

SOLUTION TO PROBLEM
The present invention provides the following [1] to [11]:
30 [1] An ether compound represented by the following formula (A):
(X-)s W-D (Z-)u Y (A)

wherein X is a group (X) having a group represented by the following formula (X0) at



CF3 (CF2 )a 3 0-(ZO 15 wherein anong R1 to R5, two of them are each
i ndependently an atom or group selected froma hydrogen atom a
fluorine atom a nethyl group, a trifluyoronmethyl group, a phenyl
group, a perfluorophenyl group and a hydroxy group, and other three
are eachthel8epBAULBREY: a hydrogen atomor a fluorine atom and a3 is

an i nteger oy ir.o . 20 her ccordi

110 wher ei i Fola st 2 SigeblEe Rep s tBR P FRERFBHIE N i

formul a (EkdmihBeheresp (W is a group represented by the follow ng

formula (W), and the group (Z) is a group represented by the

fol | owi ng f of iud grqupl()?) hading a ¢iouGii2presentéd bgfle EHRWIdfo2mulaWED) EFBe
(CF2 )a 3 0-(CF2 CE2 0)b 3(Z1) wherein bl to b3 are each

i nde nd@ﬁf‘!"%] H§eHt eger of from3 to 200. [3] The ether compound

ot . r 9 :
fhe_aroun contt BT T highe LlabRaNERh bR phalR FRISERREN dPifRhe
(X1-1) tgroGhabhy ar étherldexricheitodrpstsitoaaeen dadnt Garbdd atotnd 8 the

wherein the group (Y) is a group selected fromthe group consisting
of group¥dregareergrasd®, by the foll owing formulae (Y1) to (Y-8): 5

, CF2- -CF CF2. 0 . CF'Z - CF, CF2- -CF2+CF2- CF2- i -CF CF-
CE2- i -CE Sisanintegero from1to 7,
10 t is an integer of from 0 to 4,

u is an integer of from O to 2, and

(s+t+u) is an integer of from 2 to 7:

R% R
R? O—CHCF0— (X0)
R4 RS
HO-CH, CF, O- (WO)
CF3(CF2)a30- (Z0)

15 wherein among R' to R®, two of them are each independently an atom or group
selected from a hydrogen atom, a fluorine atom, a methy! group, a trifluoromethyl
group, a phenyl group, a perfluorophenyl group and a hydroxy group, and other three
are each independently a hydrogen atom or a fluorine atom, and

a3 is an integer of from 0 to 19.

20 [2] The ether compound according to [1], wherein the group (X) is a group
represented by the following formula (X1}, the group (W) is a group represented by the
following formula (W1), and the group (Z) is a group represented by the following
formula (Z1):



\ CF2 <F2 pF- CF2 CF2- -CF2 CF2- FF
(Y-5)(Y-6)(Y-7)(Y-8) [5] The ether conpound according to [1] to [4],
whi ch has no -0CF20- structure. [6] The ether conpound according to
[1] to [5], wherein the average value of s/(s+t+u) is fromO0.25 to
1.0. [7] The gther_conpound according to [1] to [6], wherein the
number aver ag&\5nolRcul ar wei ght (a value cal cul ated as a

per fl uor opol yet iIs from500 to 1,000,000, and further the

nmol ecul ar wer-gh O+ BtCraR—(8Fak0rrcal cUKaX ed as a

perfl uoropolyetirerd is from1.01 to 1.50.

RY RS
HO-CH; CF3 O-(CF, CF2 O)y 2 - (W1)
CF3(CF2)a30-(CF,CF20)p3- (Z1)

wherein b1 to b3 are each independently an integer of from 3 to 200.
[3] The ether compound according to [2], wherein the group (X1) is a group selected

5 from the group consisting of groups represented by the following formulae (X1-1) to
(X1-5):

@—omc:Hchzo—(Ccmon)m—u {X1-1)
HO@— O—CHpCF0—(CF2CF0) g (X1-2)
Q O O—CHyCF20—(CF2CF20)p— (X1-3)

FEF

FaC QO—CHZCFQO—(CFZCFZO)M— (X1-4)
F F

FR F R F

FO—CHzc F20—(CF2CF20)y 4 {X1-5)

F FF F

[4] The ether compound according to [1] to [3], wherein the group (Y) is a group

selected from the group consisting of groups represented by the following formulae (Y-
1) to (Y-8):



[8] A lubricant containing the ether conmpound as defined in [1] to

[ 7], wherein the proportion of the ether conmpound is at |east 10
mass% per 100 mass% of the 10l ubricants (excluding a |iquid nmedium.
[9] The lubricant according to [8], which is used for magnetic
recordi ng nedi Yy [ 10] A conposition for a lubricant, conprising the
et her corrpound:afé_defi ned in any one of [1] to [7] andcgH quid

medi um [‘I”Pf The conposi ticg__n for a | ubrgeant accorch ng to [10],
wherein the pr¢fertion of thel 25 ether cogpound is frdgg0. 0001 to 10
mass% per 10@ mass% of —tHe | Bsttion foppa_ | ubri cagt, ADVANTAGEQUS
EFFECTS OF | NVEEN}'I ON CF,According t0 the ether ﬁgpound of the
present inveaidron, it is possible to 20nmarmtain hi gh%% esion to a
base materi al @:gn_i n the presence of noisture. Accordi?ng to the
lubricant of the,present inyenjion, it isnpgssible tormpi ntain high

6 adhesion to a E)ase material even in the presence of nvoisture.
According to the conposition for a | ubriBant Fof the present
invention, it icF,pessible to faFga | ubri t coating which can

mai nt ai n hi gb,cédhesi on t_&oazb@’se mat er & i n thoF,presence of

moi sture. 5 DESERIPTI ON OF EVBGR,MENTS n this specification, a
conpound represented by the fornula (A-1} wid bg referred todaE a
conmpound (A-1),. .The sane al pplies to gonpounds reprgsente y

ot her fornul aé‘."'siOFurther, 39'96?0up repr eséﬁfsgd by thepﬁfg)r mul a ( XO)
will be referred to as a group (XO) . The same al so applies to groups
represented by other fornulae. <Ether conpound> In the present

i nventi s} arheeéther cmmmgbdoemwwmqw[z?ywmbﬁ ha8InNoe@ara Ok efritiude. ( A)
will be referred to as an ether conmpound (A) or a conpound (A).

15( X-) s [6W ) thg gtheucompgund accordiiag do [ b ffd, Wingreirsthe averqgsuradué of whi ch

s nunber_,of . gr.oups ( t ,.nunber of groups (W and u nunber of groups
(2) are%@ﬁﬁ"g’aﬁﬁo?"f@@%a "(Y). s is an integer of from'l to 7, t

is an i g il [ nd
(st ) WE et SBods docolihg (G IGIGAFherRln bRt verag®y

at | esastmaiseulgr wajgh( {§ valse 2flcblatetkbal b petfherelolydtibem &pfrévicoent 1906IP00,
(Y). The group (W and the group (Z) are groups which are optionally
bonded. %ldifgﬂgefthﬁtr@@@fﬁuf@&weleahﬁilitrtbathn (dydpecalstipteshas at eger of from

1 to 4. ' ' . 4, f bly 0 1. i
i nt gger ptg{ﬁ@rr%olgé}bgg%fr%&ei'gfgaoﬁ);bg or E.rezgzgﬂXU) |O; an :Jn!t Zggp of
from2 g 7,A ppRESTABMAITIRG Me2ether dompbatd é§deﬁﬁ)¥(&§ﬂ)]9rﬂl{8 1Y Whkgein th

e

preferably a di- to tetraval ent group. (G oup ( e group (X) is a
group havopagtiomef thel dtoev sagnppurkds @XBpshi 0 mMesste per /A0 ntaseteofthe

hem are each independently a hydrogen atom a

Al . of
f {Tﬁ(r)]lgl ﬁ“%&@ﬁ?(e&%mi’}%ﬂ h%‘%mﬁd"ﬁ“}ri fl uoronethyl group, a phenyl
Phret. ald e B AEAERCorlngHE I wiiMAENEEy i PitherBiEedifodh el

[10] A composition for a [ubricant, comprising the ether compound as defined in any

one of [1] to [7] and a liquid medium.
[11] The composition for a lubricant according to [10], wherein the proportion of the
15 ether compound is from 0.0001 to 10 mass%, per 100 mass% of the composition for a

lubricant.

ADVANTAGEOQUS EFFECTS OF INVENTION

According to the ether compound of the present invention, it is possible to
20  maintain high adhesion to a base material even in the presence of moisture.

According to the lubricant of the present invention, it is possible to maintain high



5The group (X) is preferably a group (X1): bl is an integer
of from3 to 200, preferably an integer of from3 to 30, nore
preferably an integer of from5 to 20. g The group (X1) is
preferably a group selected fromthe group consisting of the groups
(X1-1) t%g e%:rarstpah%?eem@ré%eéewWhﬁ@rwaeoe‘mawreor ( X1- 4) from

oot Cob orherhe WA B8hbbiiaClorb AR B ack i NP e
parti cul @ribym rarrer;marn@doéth@twﬁruﬁ Ra8 ARG ﬁ%h a8R8SbAto ﬁ%@é yné%ér.élf&en in
groups (X1-1) or the groups (X1-4). In a case whe

pl ur al i tipegiresdreegfoupstu(eX) are present in one nol ecul e, they may be
the sanme group or different groups. In a category where the groups
(X) @ e the sane group, groups differing in the nunber of structural

units ar |l e, the groups (Xi) differing only
in the nﬁﬁgbﬁ?ﬂ'ﬁ@}l are consr ered to be 5 the sane group. In the

case where anphirspetifizatidn, grmuhzi)repreeemeewhewnqn@(m? eaube, the
groups (X) are preferably the same group fromthe viewpoint of
pr oduct i referesdt tosehegmanaend e 1pf gt sae alse gppies i compeundsarpresentsglp

(W) Th is a group having the group (WO at the term nal
thereof %Vg?fﬁﬁgfg&\é\\@aéﬁ 0- (WO The group (W is preferably a group

(W) 45 r( fif 0
200, or of or anl A PREBaSE SSr P Tk oo e D e o bbb
|nt eger (X0).f rohe Sarhe aRd. aptfh@heo groupp réwkkseraedaayrqtmrcfwn@aeup, wher eby

is a group capable of contributing to the inprovenent of the
adheS| orrtBencapReUNt erial . For exanple, in the case of

roup_ () by Bk AEEGR Glehitty, 5 TRk AnioltsheReha by JBe filofling forle
i mprove d(h?'ﬂnlﬁ@é]ﬂﬁe@édt@aé Bﬁemeieormroehm Byabbmpbwa gar)y group of the

conmpoun havi ng the group (W. case where a

plurdl ity of(XgeOWps(ZENYY ar e (B esent | n one rrol ecul e, they may be the
same group olr dlfferent roups. In a cate V\/nere t he groups (w
are the sang és?iFP'F’QPPF\%'rI yihic e°’ rof @rounsrgfe.t turummber of

units ar fferi
' e iiegis o 5%“3“?&%onseﬁfé@g@ff%febe?‘td%“@ 86p 48l 'SR AR
wher e a gffireral itd ¥, 0k a@rieteger 6Mforaetons, @S€ah |mteg@m@ffrmhoquI26ana r(ne+t+u ) is
groups (W are preferabIr}/ the sanme group fromthe viewoint of

pr oduct iagnnteger ef &y tond tHeat i, frethe Qﬂﬂnnmddﬁéﬁmatmemnmw )(i%x oup

Z))..Th r,0 a ha n ro m nal
{hepor Dolel (el . feptefaiSnaiole Bl s The Sl hithading oiprbiETAEs
L9, pr elggaqll ynie ar@bsﬁaraugfbohae 3 to 30, more preferably an iInteger
of from ) roup (Z) is a group having -CF3 at the

term nal thearieah, mte/gerchf fream datpab pesfefabiyoat mitdyeriofifrotro1 kower i ng of the
friction coefficient. is preferred that the group (Z) has 15a
chai n | engt r‘i'9(6”éf't%Qﬁ‘rtOéfrﬁ’”tht%ﬂtprefﬁr@Wt%@' i ewpoi nt of high degree

of freedom of s Hfitelgr b Forll ¥ §2 bfeterably 0 or 1.

25 (s+t+u) is an integer of from 2 to 7, preferably from 2 to 4. That is, the group (Y)
is preferably a di- to tetravalent group.
(Group (X))
The group (X} is a group having the following group (X0) at the terminal thereof:



The group (Z2) is preferably a group (Z1): CF3 (CF2 )a 3 0-(CF2 CF2

Ob 3(21) b3 is an integer of from3 to 200, preferably an
integer of from3 to 30, nore 20prefergbly an integer of from5 to
20. In a case where a plurality of groups (Z) are present in one

nol ecul e, they rray1be the sane group or different groups. In a

cat egory wheRg thé&'groups (Z) are the sanme group, groups differing in
the nunber of 5 ctural units are also included. For exanple, the
groups (Z1k3-¢i HO-ORIOF.0R- t hgXpunber of a3 or b3 are considered
to be 25 the sgmg/ group. In the case where a plurality of groups (2)
are present Rf &Snol ecul e, the groups (Z) are preferably the sane
group fromthe viewoint of production efficiency and the effect of

the present invention. 5(Groufp (Y)) The group (Y) is a (s+t+u) valent
per f | uor i nat™AORY &y de &y bbve gfrthem ae eachinsigpesdentina Rydrager ek, & fluorine

oxygen i t n_car -car baon_at f the dr.gcar bon
o oup. HiaMPaTEyGatoRF of Blafihelll 8 a BB e SRR R Sroue
group (9r Ivdrokgroubhind Heother P& SicAddch iIRQEKIBRIchRly 8 HYHRIRARAGY or a
carbon atom™ The 10 quaternary carbon atom neans a carbon "at om
bonded tfuoohbetorhour carbon atons. In a case where the group (Y) is

t he group havi ng an etheric oxgi/ en atom.inserted between

car bén- car bol&Y'GHR (Xt BPRIEAHRY 280w Ebheri ¢ oxygen atomis
preferably from1l to 3. Since the etheric oxygen atomis present

bet ween carbgn- 5garbon atons, an etheric oxygen atomis not present
at the termnals of the group (Y) bonded to the group (X), the group

(W and t grioupy (Z) . r ﬁ) may h a symmetrical structure
or an asynmmet N ca Q—rﬂ&g?‘g—%’#ﬁgg Bup (v@/ﬁr ef erably has an
asymmetri cal ruacture. Wien the structure is asymretric, the

crystallini t§ of fhe conpound (A) becones low, and in a case where
10t he compound (A) is used as a conposition for a |ubricant as

di ssol ved i i O HieSe PB4 f.ar a%{/gp ( i dily
di ssol ved inrb1f]ﬁe&mﬂmc?gied nme |S’rrt18 2;%8@3%@%@5}?#@ |§gﬂ§rint3§%oﬂ?§’t ‘Z'%
conposi toreferdtdy am intofen efdrim Bee@oes | ow, whereby the operation

ef ficiency beconmes good at the time of applying it on a base

mat eri al . Hahe grere (${ngerefemdly 8 oraw salected fronethgrasape cofsistegref the
axi symret ri cal,.st.r.u re in 15a.pl cent ered, around,.t he ou :
2 hoa T RS ZRAPIS, PRyt Rdne R R T oy e B
be hihgh. i Hs I

he o ogn uaieblif ool B E RS sl plREFY oLRR PR ETLER o R
asymmet iin oa¢ nudlecute, Ut ie pastiownlyi jrefetreatibates uchlorogp 41 ) (CYndidt sokely ohéhe

groups (Y-3) to ¥Y-6é are m)relgreferred, and the group (Y-1) 20is
part i culdERYRp BrleDedntee orghps (X1-Be 2- - SF/ / CF2--CF CF2CF 2-\




[ CF2 0-CF2-CCF2-\/ \ICQ F2 CF2C F2-/ [-CF2CF -CF /| -CF2 \ CF2-
(V-1 )(Y-2)(Y-3)(Y-4) -CF2-CF2- (Y-8) (Conpound (A) 11 The
conmpound (A) preferably has no -0CF20- gstructure fromthe viewpoint
of chem cal stability. That is, it is preferred that the group (X)),
the group (2).-.the group (W and the group (Y) are a group having no

-0CF20- str €. papf.dd ol Schlgopref erred that (POR0- is not
present in a ucf\"i)u?g2 oFEf2 tf](e 2(:orrp)%und (A. Afl U(gl’i n)zzit ed 5pol yet her
having a - 0CF20-—st{ructure has | ow chem cal stability and is easily

deconposabl gg Q» eh dH,EeL/PordchaY),ng no - OCF20r.2structure nmeans
a conpound in whicl the presence of such a structure cannot be

detected by 3 onal analysis (such as 19F-NMR). The presence
of the -0CFz G-a0HHE, 0o CARED,BY t he pxsesence 10 'of a
peak of a at 0 to -56.0 ppmin 19F-NWR (solvent: CDCl 3)
(however, othergstruwctures sonetinmes overlap with this peak).

Further, the presence of the fluorinated pol yether having a -0CF20-

) &ophiored @S cElo)s—easi | y deepgposed in the
presence of a decanposition pronoting catalyst. The -0CF20- structure
is a structure whi is easily contained in a fluorinated 15et her
conpound having a Poly(perfluorooxypropylene) chain, and this
structure is

(CF2CF20) bi case of synthesizing the conpound (A) by a
direct fl uofi oB—6HG 2P avChaéFePlbat— cofpoind havi ng a
(CH2CH20) bi tarting material, to forma (CF2CF20) bi

chain, as an & terrFnenti ohed preferred production process, the

resul ting conmpound (A) 20 has no -0CF20- structure so long as the raw
mat eri al conpound _has no - 20-. . structure, or -0CF20- structure.

Fur ther. 1 n 1B ASe JOTE Habma i B R Blr i aRe AP BT Bo Refheich
a_di rectméy} HOEHSrhOBréBA6H difdrenBaldupe! | Ml Bste§bRALN&RTROYRSIRAX) Bk @
- 0CF20- st* ucture w I@I Lﬁ%? ble %egr%ecLi]Has a by- Sreomt. & p@% ?n

t he prodbetame group, fFocpagiitfancg (MXhe ranbex bfistucird beits argalso d=lU(ds).
differing 25in the values of s and u is usually produced. As the

case redHirFERMPIR thagioes Bnediteingpayin e uphIRid alesorsigpeed to be
COM 8 G ASAgE SRSATHAINNG A bETARERE W Mes A0,
and u, intolesuld|the gposss H)errd prefeRdhAthe saff: draup AdntthePeskpoiat sonpound
(A) at a high proportion.
production efficiency and the effect of the present invention.
(Group (W))
The group (W) is a group having the group (WO0) at the terminal thereof:
10 HO-CH, CF, O- (W0)
The group (W) is preferably a group (W1):
HO-CH2CF2 O-(CF2CF20)y2- (W1)
b2 is an integer of from 3 to 200, preferably an integer of from 3 to 30, more
preferably an integer of from 5 to 20.
15 The group (W)} has a hydroxy group, whereby it is a group capable of contributing
to the improvement of the adhesion to a base material. For example, in the case of
heterogeneous binding of the compound (A) with a base material by the group (X) by

means of ultraviolet irradiation, it is possible to improve the adhesion to the base

material by the hydroxy group of the compound (A) having the group (W).



A m xture of the conpound (A) is preferably one having an average
ratio of the 30group (X) in the mxture, i.e. an average val ue of
s/ (s+t+u), being fromO0.25 to 1.0. Thegatio of the group (X) being
1.0 nmeans that the entire anmount of the m xture substantially

consi sts of MHRca¥mybarR phyaliyef gf@uaﬁl(\g}/ BFePEsenn(ORe. Malgeulay besgeay

the or oul (%9 4T bitln SR RnG b0 och CRBEOmaaere % aWPRIDate e
group (Xamé ?%L&f @ktﬂjp(s\/glff&ﬂ% ke Qﬁﬁl‘b@r Bgétrdc?urﬁhﬁ’nlfg LIS FHEIUHQ@ For

conmpounds ( i s possible to determ ne the proportions of

group (Xxamgle, the@uaugs/VVandiffetireg gml@mptk(eZ)uererrtﬁMsarefcoasMamMormtthed
fromthe 5 neasurenent results of 19F- NVR and 1H NVR When t he

above r a¥aN0e 8FoUPne IR ELERSEYNGTS apiuralibcef aiowms (Wharensesentrie ong malgaule,
el i B R e VS B BRI

to 1.0, &fficiEhey amPire éffee:fcefﬂh@lpfeéérﬂmmﬁénﬂénto 1.0, particularly
preferably from0.95 to 1.0. 10' The conpound (A) is preferably the
fol | owi rigeregppdiind ( A- 1) or (A-2). fCF2- (OCF2CFAto- OCEZCHZ -

0- CH2CF20- F2CF20
0- cH2cF20- (oﬁﬁﬂ@@ %E'Sdﬂm“p\'ﬁiz‘g the@reunZRi @t the W@MEFQPf(A 1)

FF2-,,( 0CF2 C H2 0~@H2CF30- ( CF2CF20) b21: 1- Of CF2 CF2
0- CHBCF20- ?@2%%?%6 g\F CF2! (OCF2CF2)0- OCF2CH2- (A-2)

a3 is an integer of from 0 to 19, preferably an integer of from 3 to 30, more
preferably an integer of from 5 to 20.

The group (Z) is a group having -CF3 at the terminal thereof, which is capable of
contributing to lowering of the friction coefficient. It is preferred that the group (Z) has

15 achain length to a certain extent, from the viewpoint of high degree of freedom of -CF3
in the molecule.

The group (Z) is preferably a group (Z1):

CF3(CF2)asO-(CF2CF20)p3- (Z1)

b3 is an integer of from 3 to 200, preferably an integer of from 3 to 30, more

20 preferably an integer of from 5 to 20.

In a case where a plurality of groups (Z) are present in one molecule, they may
be the same group or different groups. In a category where the groups (Z) are the
same group, groups differing in the number of structural units are also included. For
example, the groups (Z1} differing only in the number of a3 or b3 are considered to be

25 the same group. In the case where a plurality of groups (Z) are present in one
molecule, the groups (Z) are preferably the same group from the viewpoint of
production efficiency and the effect of the present invention.

(Group (Y))

The group (Y) is a (s+t+u) valent perfluorinated hydrocarbon group or a group

30 having an etheric oxygen atom inserted between carbon-carbon atoms of the
hydrocarbon group. The group (Y) preferably has no -CF;. In a case where the

group (Y) has -CF3, the -CF3 is preferably bonded to a quaternary carbon atom. The



b10 to b40 correspond to the above-nentioned bl, and each of themis
an integer of from3 to 200, preferably an integer of from3 to 30,
nmore preferably an integer of from5 tg,20. The nunber average
nol ecul ar wei ght (hereinafter referred to as My, a val ue 15cal cul at ed
as a perdtaieingpofyreenatom gleansa exrhpb@iain banded topetbeeicab carbonaieBe0

ol ceul ar wenghtesh ShenhE e R firaroup ReutkARainete 2SR a
val ue cahgathd eéw@%n%ap@cgﬂ‘%éomsﬁepdrﬁg,tthghhg@}‘egls &n gnm%ngyg%é@zggﬁs 13

preferably from1.01 to nore prefer

Vhen M @eferdbiy flonat ¢o Gi t Bincethe bttferisgagger Atony isssresentbetwedvarbbhe
volatile conponent is little, and the uniformty is excellent when
t he donpatiben pigms, andtherin Ye@en@tem|is ol rrepentiaiife terminals ofheigsoup (Y)

i h h j.naf f d
5 ePO ¢ ot T SRR ke M SR R BB v er age ol ecul ar
wei ght) neastiegrobY (Ahray have a{%ﬁnﬁ@ﬁﬁgyﬁm&tﬁb 3R a@?nﬂﬁ@cﬁé@%@rﬁgﬁr&

such a manner that a conpound of which all termnals are t
groups (We groupdYpreferahly has)amdsyvirnetricabstrictieem Wales the strubitirgisoups
(Z) and the other termnals are the grou , 1's produced in

accor darfcé MePHF+ e RS It the sempBeed fﬁS«J bgﬁvsyomdpwaa@%m, a gaTe Whew t
Conatgt  dhe bBAALAULR) EXIkeB sl orh AR ol tdies SOBRRUDL ) uAlE

converte by nown ne ne” conpoun
speci fi gaédivmpopexaapleathel @nhsoMmhd (A) korsRandisbaved th tefighd) medilfl Rinat
the termnal thereof is obtained by esterification, |liquid phase

f 1 uori nfuitleer the vissosity efdbe epopiosition fereamlibricant besomes dowamoere th t h
WD 2005/ 068534. Then, a conpound. (,F) havi a HO CH2- group at. the
t er m nal®F¢ _loé’oeffg?'gn%lfea“i Qﬂpdeéttth%r“”? %%9'?5’699( 'g;”@fg&isé f’feﬁ'ﬁf-t he
conmpoungydiavinaGsythicHildrstUcAHe ofihe .ub???i‘n'%ﬁhs EH%&E?anY%tFi@aI%'f‘ructulre in
al cohol or water to convert the termnal to an ester or a carboxylic
aci ds f a plemedcdpyered dusiridothe gosum(Yiet isatte(thy nedin shbiheas lihdxgyapresamtothed
having a -C(0)0- group at the term nal obtainable after |iquid phase
20f | uor ichaxRrtv lends tBe Bidhexchange reaction with an al cohol to

t th i g f ol duct i . Furt sl
Con T ot b BB bl B RO S S B B BB
cl eavageyrélips - el (RL8)t SRANMAER df eielSsdrRmBaREl strGGer A Mehtondd i,
| i qui d phase fluorination reaction, the concentration of fluorine

cont ai néhk grougdy-Hl annthie mreupshy-8) tiguived)praswore prefieatdr atd thef groap $Y-A)
to 50 vol % ,rmrﬁ Erefergbly from10 25 to 30 vol % As the net hod
of @BnvétPagUalparseERdal i of the groups (W at the terminals of the
conpound (F) to the groups (X), the followi ng two nethods nay be
ment i oned. CF{-H A nethod of introducing a |eaving %rgg_p into the
conpound (F)—tp be reacted with a conpound_cont ai ni ng/a 2hydr oxy
group. 30(2) A‘Cm;t hod of rea&fFirg the co wnd (F) w Fh a conpound
containing a dr oxy Or OuHg, _q:@zl_ternat"r e choi ce betSeen the met hod
(1) and the maht_lod (2) depén g upon 14 t%fe—TeactiviGfy of the
compound cont gf'nf ng a hydroxy §roup. | n—eFase where t/tkﬁ,»—corrpound
cont ai ni ng é"ﬁgdroxy group is e.g. a perfluoro conmpewsd having a high
reactivity, it Fg_breferred to choose the nethod (2), and in a case
wher e the conpbithd cont ai ni ff2h hydroxy giotlp is e.g.Yaf

nonf | uorine-containing conpound which isclesg Sreactive, it is
preferred to CE%C’EP the method.(1). Here\ as/the | eaving group in the
met hod (1), -Q~SE2RF (wherein RI2 is a pe oroal kyl. group) may, for
exanpl e, be Ti&ht i oned. TREFEBHPound (A py for_éfa"ﬁﬁ £, be
produced by th&Ffofl owi ng net hBER—A net hoddf obtai ning the conmpound
(A-1) by reacting a conpound (such as t oRFSCEF, wherein RF is a

per f 1 uor oal kykY-§r oup) whi ch{*:&n i ntroduceYa’)l eavi ng gifedip,

(Compound (A))



with the conpound (F) to introduce the |eaving group (such as
-0-S2RF) into -OH at the termnal of the conpound (F) to obtain a
conpound (G, and reacting phenol wthyjhe conpound (G. The
conmpound (A- % , for exanple, be produced b%/ the foll owi ng net hod.
15A met hod of %ﬁoiapﬁwﬁ@(/%m piAs NOAODF L) struelute figm the viewpoint of
per fl uor gt ol uen e, congpoun onpound - and
Phe. comatuermiaiiit, THE SFRBferiatnt trargialiciecion (@heg5ve
met hods. VB)’arﬁ&'fHefgﬁ'bUS (ﬂ‘?rec@gﬁfﬂpmm gro I@CPﬁ%tMCﬁIFEOaﬁdﬂ'ﬁ Tsea%t? 8Fd?§rred
purity. As a nmeans for the purification, it Ts possible to

known 20thatdDGF £3- ipuot prasegt iara stngﬂmmmfd:tmm@mpdunoaoﬁd c@waasnnated
chromat ography or supercritical extraction may, for exanple, be

ment i onekRYRNabAg\ERhR OG- é?ﬁ%‘éUWn@SebM@e@i'ﬁ@rStQﬁi'ﬁﬁ@Oﬁdﬁ eagilyi s used
as a Iub(g‘% Sabp_)e et her conpound (A) may be used as it is, PFPE
(hereina 88" eferred to as another 25 PFPE) ot her than the

et her COWDOHE‘)LQ’CP( é\):oﬁ%}éuﬁ@ héﬁﬁ@‘i‘lot@dlﬂ}@ %Erb@fur&ﬁ@ﬁﬁ%dcoﬁﬁ)ounﬁrm W?ﬁ’ch the
et her conpound (A) be added to such anot her PFP I n order

to adeqm&dzlgceod!ftsemh aﬁwqunremannobm oétetted bfytmemn\@mtrpmlraﬂ]a(y,é)s stitieas

proportl@ et her co o nd in the lubricant is preferably
at | east 35 %rreé%? P@CF)aP pluctHrereanyhe sopfirped bygbe pEgssnce

of t | ) t hie, r o (

anot Nor %%L@Q‘iccfé@*% gﬁwﬂuﬁ’é&h#@ﬁ’ﬁ‘ SR SRR PR Boiias. other
propor t iguchfres b@m@tuﬁh%& oven@e Wit thidpehk). t Rirthebthée afttsehﬁe éﬂ@nermﬁ)ﬂ?{med
(Anot her PFPE) As such anot her PFPE, e.g. another PFPE

havi ng aJQ*bgﬁtllﬁQM‘,ﬂV@Q)%pong@h%tmcéwmml alst be soffilorecoamit feeeasifPE havi ng
an ultrayiolet a bi ou the term nal thereo s preferred.
As such 3%?8{*}?8? gfﬂ?%e gf’%{f &Iﬂ/‘i'?ct?ﬂpoﬁ? l?Gﬁ)faWO%'ﬂ%C?f@I ‘nal t her eof ,
FOVBLIN 5 Z- -QYBle

SOLEX S, ANy S(%Ezd;an Bt f %gfrgég,&w@ﬁﬁ %&%@gﬂe%ﬁh’

descisi bedhencoMpROATHOGRES olytperfidaooepromiiene) bbampahd afisdiructure isAmt
such anot her PFPE having an ultraviol et absor bi n8 group at the

t er m nalUSHABY %QﬁtamP@NBLhel\FOZUFEﬂ%@ (AroemnoN (EMmERLO)FavEN! NIniteoEse ®f

ranuf a7 S By o P HERBAA R e Y ARy eetaRs o AR e

by MATS uﬁh lha@@n}g a LEILCHID)y; dHin, @6 PhLRiIngRRaERAE kORRG: a 6:: §CF2§%‘%h

anot her PFPE is preferably one containing no PFPE having a gr oup
at the tcbain, aalantdfterewintiobed préferred praxhuction phemesPRRE resulingdéampduind (A)

R L b e R LA
adequat %ltrl/}c@?é suc ‘ﬁ{;&' eEulhed Yhethgrp\?\ggé},% beb’r%BbbuﬂQ thd B%EBEJnd

proportion o PE I'n a’case "Whéere such ano

added t gA} émpRﬁ)lrigtdlrcl}‘ntzaﬂ”recﬂfﬂubhﬁat@fn&ééﬁﬁod avRiBtihgld etﬁernfompﬁmalnévﬁrtg
most 10 nmass% nore preferably 5 mass% per 100 nmass% of the

| ubri camt- QQ'&QISthﬁﬁmellmettbﬁefoéﬂﬁ@ﬂS@de@r@ddCi( A) and anot her PFPE,

| udi d di f t> |
wher o tha ethitE REATEEAT s SERPBARY KL Banlyrm gbe Siwaris2af 2&Bang
251 yBri GaHe vdided & s%%ﬁ@hﬁ?'ul‘»u%li%ﬂo&ﬁc&l C 'cta"sé”ﬁeid?rre_?hlt hLDdeGd o

contai ni ng the et her conpound and a |qU| nmedi u

conposi selectifaly peoduchra mixtirermytaitisg acpetic tospolndia) Sea highRropsrtibhe
case requires. The co%siti on for a Iubri cant ma?/ be any one of
sol utio uﬁﬁag;ﬁr@ﬁbtw e gftheseanpolts (&) difenns oh hequdn@r@frsr éandnhéts

conposi ricant 1.s I|ed roly t he 30 f
mator | 8P OREsa I SRR O REs SBee i cdmpetit Mt Bt prorpis
l'iquid A mixture of the compound (A) is preferably one having an average ratio of the
30 group (X) in the mixture, i.e. an average value of s/(s+t+u), being from 0.25 to 1.0.
The ratio of the group (X) being 1.0 means that the entire amount of the mixture

substantially consists of the compound (A) having only the group (X). The average



mediumis renoved (hereinafter also referred to as a "drying step”),

and ultraviolet rays are applied thereon (hereinafter also referred

to as an "irradiation step"), whereby & 16 lubricant coating is

f or med. The |I(3Id mediumis preferably a perfluoroal kyl am ne
W

(such asvaleg Pf S/6ydty) hriag §128rP el Bieaps thatilbe atarosianeidhe gegup &) is from

by Ao 2 0Pt 0 sl ey 100 e By toiabor e Gaeh B, G gt (haR RGoB P’
DuPont ) )(z?I n e MBEERE |0‘Fﬂ{é)@6rh|§6ur(d§ 00;@ |s%8§@$ﬂl@?& YEt8ARY 14 Empo@.@%f

Conpany, mted), or HFE-7100, 7 manuf act ur ed

and a hytuecgrdampo()qetheegroue Wl)raadpm@gmupe(d bymnatdseaf\allemmmetrm ftapivthe
ozone depl etion potenti al ujd mediumis renmoved by

he
evapcf’r atmﬁﬁs'ﬁeﬁ'ﬁf‘f resiity of wEfNMﬁea"Iq diNMRedi um at 10t he sane tinme as

SR of St ho 1 MiEn Fieafous i B CRbE Dl o g U LR e lsn oy
the Ii qudaermobﬁEd %nErtﬁé eaﬁ@d,uan &4 BaSE Fhaltd N dréated, n?ﬂhﬁerh% o

boiling point suitable for the coating step or the drying step. That
is, a lirgtio@f thediraup (X )lprreélerrabﬂeyaMylﬁoha&'Bﬂgwo Boithe rmgoneqirefieratfly froom
20 to 150 ref er abl 50 to_ 10 15The concentrati on of

t he et hé}%Bﬁr‘rTE rtlfngarlylpr%/fﬁ n%ﬁ%sq gﬂﬁ? or a lubricant is

pr efgrably, 0 to 1
massOh '?%'*%a%%%i. e PrelRaE TR L ah B LS e e
ot her than the ether corrpound (A), another PFPE and the i quid nmedi um
(hereinafter referred to as "another conponent”). 20Su anot her
conmponent may/—hor_exanpl e, be a r&Eh %?FZ%@BN@H%Z@'F? as X- 1p
(manuf act ur -@ [%\ﬁ”éﬁ@rﬁ‘%':éq’:éc?bf It is preferred that the
conposition for a lubricant does la,ot contain netal ions, anions,

wat er, | ow nol-ecul ar wei ght pol ar ‘egrrponents pl astici zers or the

|i ke because @ wm@hd—h@zafmesrtl on for a lubrican oul d not

show t he i ntendéd performance. 25I ohs—(Qﬁqum&aaiongG&u@ Na, K, Ca
and Al) can formlLew s acid cataIK b wi th ani ons whic atal yze
deconposi ti on of PFPEs. Ani ons (of F, d, NO2, NO3, F04, 504,

C204 and the like) and noi sture can corrode the surfaee of a base
material. Théreffore, the respective contents are prefe apl y such that
Al and My are rmst 1, 000 ppb, N&Fzanf@FFeFames CafLivo$ 0%8: 30ppb,

i —TO6HS “(Cirfg'z%@“‘c\ﬁh Cu and Zn are at t 100 ppb.
It is partic preferredthat,F—'Fls at nost 10, 000 pp and formc
acid, d, and oxalic aci & are at nost 5,000 ppb. Low

nol ecul ar wei g pol ar conpounds (smch as 17 al cohol [H astici zers
eluted fr 64 @ ) Ctia?ﬁzor-tﬁmFrO)otohe\Fadhem on between a ﬁe mat eri al

and a coating/ he wat er cont ent off:xAHEFECOMpPoSFFiEm Cobri cant
is preferably at” most 2, 000 ppm 5<Lubricant coati ng>./"\ A

| ubricant coating is for med by CO?A Lng the surface of a base material
with a lubricant, followed by ult |oI et irradiation. O the

| ubricant coating is forned by coating the surface of a base nateri al
with the corbﬂ6§®tbi46r¢ofresp@nd withe @bnve-mimjiiongd btl, ardheadhy ofittientis g t he
surface Itra i,ol S the case res. 10The coatl n

ot hod TSOTPh T S B aBD oy SIeTatl Ay eGRp LB T MG o AT
coati ng;n t)@@erec;fffb?ﬁ |5|9 die coating, Langnuir-Blodgett filmformation
or vacuum deposition, and di pping is preferred fromthe viewooi nt of

uniformty gme rmrnﬂihtfatvewgeymelfecalat Welyht (Hdreinafter referred to as Mn, a value
15  calculated as a perfluoropolyether) of the compound (A) is preferably from 500 to
1,000,000, more preferably from 1,000 to 10,000.
The molecular weight distribution (hereinafter referred to as Mw/Mn, a value
calculated as a perfluoropolyether) of the compound (A) is preferably from 1.01 to

1.50, more preferably from 1.05 to 1.35.



It is preferred that the drying step is carried out under conditions
where only the 15liquid nedi um evaporates w thout thernal
deconposition of the ether conpound (A}zand another PFPE. The drying
tenperature is preferably from50 to 200C, and fromthe viewoint of
prot ecti on ofVhgnddsangdfwiMmare witin gugh ranaesnihervdaaesidy isdowpthe volatile

preferably from.50.t0 150C The drying t| IS ef er abl am,l t
80" nuc edmPERR: e e Ge B SRR hEn S Bty A GS eisseled
nore prehey @iy mdgffihl to 5 20m nutes. In the irradiation step,
ultraviolet rays are applied. The wavel ength of the ultraviolet rays
are pref er abMy id 8veasored2hBgelpeomeation sledmatyghpng(Herdihefteaatferred to aghe
irradiation time is preferably from1 to 120 seconds, nore preferably

from3 t8P60 sHwAMadS determinedfegm Mnharg Mvabrass avaage melesylas saighis .

25A basemgﬁélﬁgjf_j%g Gag.,é'er irradiation with ultraviolet rays may be
washed wi a Tldori ne-containing solvent for the purpose of renoving

cont am nant sTRNEoAPoEHE e befprotitar® duchd hBAnSARBL a com{)ouﬁy(ﬁ)r&?
ultraviolet irradiation, the group (X) at the termnal of the

conpoundwliiioh ad derntiralalare tredgronps &), suref earep@indt (g obebishreaimes feaminals are

wher eby adhesi on_of the 30conmpound (A). to the surface of the base
e er | 21 ESOWS (25 end it AMCRITTIENS Sbeairs Al ‘s BReiRes HearoPanse

groupy (X t Iy f [ , [

Shu (e8RS teh PP SAm, AL oo 05 o RS g bt o
possi bl eht terndifals wp theessmpdlirid (F) atd edhveited 1§ tha@iosiby 8) byd @nbWe method.
| ubricant coating, and it is thereby possible to suppress corrosion

or det eri or atheogprrapounchids és sraciidaly praducethes foltows. sur f ace energy of

the | ubri ti b d,th f it t

that the frisePBROLBERRTES BriiC il oirbe atent i tisreo s SREGRRS Bhgl o

(room t esmperrRbE®R)iql SR eSHIOHASRrOSr ddisr detBh nbnqeaét|ofh9irﬁé§c;o§%ir{z§

ultraviolet irradiation, is preferably at 1east 700, nore pre

at |eastwiBOW(paons/068%204.y Tireaf arcabippuat (Felestind3d HAIGHpngtoup aterer di ng
medi a> The et her conpound (A) is suitable as a |ubricant

for magrigtipalise@odisePtaipas &y ribach matherdial ajireadding the compowad Baving a

terial . ] . b | trat
(sueh ad SRl TRaRE e (R P RCRS) & ier B @il o it o
and a cansflePsrad €4rbbiRicl NE Follovdal iy feldubior, Br bhthéthed 48y of subjectin% a

The carbon protective layer preferably has a thickness of at nost 5.0

nm and cosproghd haling shdy(iQ- guairerjdhs tarfrimal obtaigdhie sftel Ra)d phase  nost
2.0 . A lubri t ti in th ti di dia i
forfld ByoRRaiaTE AHeSSpIcipBus fozFpadiiall eiophe! thicoRvert NP IeRAL to an
fol | | ol o e adiati on. Had bl
ol ovex . WIb6Yb EhvdEhad gk O i B Al PRRHIOR e

it, follconditiohyatd $evave alleivagercidhaédutar. te?RibaRaendd® Gaduf.ackcadrdihl§, in
lubricant coating after ultraviolet irradiation has a high water
repel | edes liqyigd phasedeerinatientreadigpptheseonicaniratianaefifbierioe caniaitadria daat o

the interior. of the netic recordi La_even if the Lubricant
coat | no et ioft e RulE iRl € B BT (2SN Es. hetsmtataty Fip 10
envisgonggnsb.yopd it is thereby possible to maintain high [ubricity
over a long period of tinme. 25The |ubricant coating has a thickness

of pref erablAs tae nmethdd bf Convartingpa eagoe ki batheygratipspal aBthe terminals of the
particularly preferably at nost 2.0 nmfromthe viewpoint of
i mpr ovefBAPOENd (Bkigrthe g ursHL) tthe following pramethasisynay be apntiopeds nm

fromthe vi 0j il Lty. <peration and effect>

L ubrt cant ool narBoa BBelbby 5 PRI e BB e ShaBa TR o « ne
present réapteditA dAspcurkl hNBIhE a hRPRELY) §ey, and even if the

| ubricant coating is left to stand at hi'gh-tenperature under

hi glkehum di {8) eAvnetbodehtgacting ite puspowbidR) withupesrpsund containing a
hydroxy group.

The alternative choice between the method (1) and the method (2) depends upon



19 infiltration of noisture into the interior of the nagnetic
recording nedia, and it is possible to maintain high l[ubricity over a
| ong period of tinme. The reason for this is not clearly understood
but is considered to be attributable to the foll ow ng nmechani sm That

is, the @ereact@mEbiheacqmpowtd @qréalpmes?ewdromgr@uponlrhaga%p yhewpthexo)

5 St t h at e t. el ect

2t the termPAnRERbE 4 PRGBS S e ARG E P RLA SoHBB A AOr A)
are str opghivigONAeHreir@N® GHREE e Rletidd @?:%%Qn@éaf‘s'é'\@ﬁerg he Bbmbbund
stacki ng, whereby the adhesion increases. Further, the bonding b

Tr-rr stemhainygishydresy diduel iy etg) abmrlﬂepmrm:emtbmlrtm@)rbmlmmghmh hd1less
water, and therefore it is pos le to nmaintain the adhesion to the

base St BPPAS. 415 BOREHFQIP PiGER (B E1Pthoe (ho. PEs @RqeS SEMIR@PLP e
F :
s appl {BATER ( REOS PR SO 62 nelindrDEIY SRR ol bacipehoe ©

ul travi ohektidrayss, a part of the group (X) in the ether conpound (A
is cut to generate radicals, whereby such a group (X) is chemcally
bonded t o t hEhastempewdfA-i hmapafoe exanplel bé prethuatetiiyrtbé dollewving method.

i bl t i nt ai h to th t | t 15a high | |
Bvon | net he %F@é‘ac?‘ftaf @ﬁaﬁiigiﬁero%mp@em G Pisanciiges poBaHd (S6BEE, on
Wi | '1 HRESIH '%‘éréu@ st aid rH\ﬁdrBa!Rg‘;ﬂ‘?Bﬁé}ven%r?S%ﬁ(ﬁgmbdﬁﬁe a |eav.?1§arcup

shoul'd be “Undérstood t hat € pres

restri ctwith the PsuumdPee Tntrﬁdiﬁz@amé| l@svind Brdulpgsien b@vmrmzR") into -OH at
Tetranet hyl silane i s abbreviated as TM5, CO 2FCCI F2 i s abbrevi ated as

R-113, 0he mrmlwmﬁhﬁ mrap@thbifa\rt@ob‘f@lfa@lsampan@&lGhsanR reaging phenol with
Ccl FZCCI,[ CFZOCFZ § i s abbreviated as CFE-419,
25Hexaf | %PBT"%HP al cohol is abbreviated as HFI P, and I sopropyl

al cohol is aify&h@dBf @s2) Rhy, for exa nllb'lét B@Erocﬁ!’&@d 8Re ?&IoWEﬁﬁ)d.

were respectively carried out at roomtenperature (250

anal#si s) 30V Msthabsofusddinag the coamdand (5@ by asasingqrerflbrdidRidndGdtthe
MHz, cunul at ed nunber 64). CFCI 3 was used as a standard substance
for 19F-RRRUAgAF) MHz, cumul ated 20 nunber: 128).

measur enent I r f

corrpound or ?}%Md& W@Wh?%o%oﬁhh% %%P@é‘kn afﬁedagfg“%to‘;ént (2.0
As tdﬂ@dl&@:bﬁ@?tthe Bbdve friethbdd) m\/pjm%/lf@@e(@brﬂpcﬂ)nd%r it {50s3iI® 1t 9)

added thereto was used. Further, in a case where such a sanple was

in a staiwease Begpuaiisi o aaneans| for deguificatforh érig possible to employ a known

perfl uor obenz added, as i ssol utign assistant, and

A dual. |
oadlr esANS eI PUCing gy OEgANIs ForRpayng, @naﬁ@f 7 AeromaleuAB R At SWRAeRICEh

was co q@g}ﬂ WMh and Mwv were
measurre%lx?rggﬁ(%fl1 @g ﬁkﬁaﬁna{eéte siloa perfl uor opol yet her, by 10 GPC in

accor darteabritdrnt>JP- A- 2001- 208736 under the foll ow ng condi tions, and

t he nol ecul ar wei ght distribution (Mv M) was determ ned. Mobile
phase: sol véhe g@sgihese de gthepeompong (Iipuged ag aduTicanidee gther

ot B0 A SRR TR bl B R B A -
PLgek MpXiER)Biksd tHaM$he ether compound (A) may be added to the ether compound (A), or
the ether compound (A) may be added to such another PFPE.

In order to adequately obtain the properties of the ether compound (A), the
proportion of the ether compound (A) in the lubricant is preferably at least 10 mass%,
more preferably at least 75 mass%, per 100 mass% of the lubricant (total amount of

30 the ether compound (A) and another PFPE, excluding a liquid medium). The upper
limit of the proportion of the ether compound (A) in the lubricant is 100 mass%.
(Another PFPE)



(manuf actured by Pol ynmer Laboratories) Mol ecul ar wei ght
standard sanpl es: four perfluoropol yethers having MvV Mh of |ess than
1.1 and nol ecul ar wei ghts of from 2,0095to 10, 000 and one

per fl uoropol yet her havi ng Mv Mn of at least 1.1 and a nol ecul ar

wei ght of 1,%@9%@%@‘1% pREs e o peothen PEPElhaying 2 hyvérozp lgoaHp at the

t enper at : t : tive |light scattering det 0 .

(Fi T m ¢ HeERRa e et BERRaR s Fo o Srabsofind Betn R glarmipa

on a di sfreiis idpeseread by 25 ellipsonetry method. This nmethod is a

met hod of examining characteristics of the surface of a material from

t he pol ari zah$ eucipangtbet PEBREdfaviig a bydrokngraderdt the tdraniriz thdregh FOMBIAIN

is a nethod of %p | yvi ng_Il.i ght_of which polarization state i s known
FRIMBLA 23

from® heZHigher 80Lamansiactyied iy P BVAY 1SRk ISk REMN UMEA,
t he cha i I i , £l i
obj ect angaehiE: BELNKAP NS SRS 1 R ERRE Yol el T D 2D R esos
avai | abl fap Fanexdigplel bé pepiiehed. (MARY- 102, manufactured by Five Lab
K.K.) was used, and as a neasurenent light, an elliptically polarized
| i ght (spot As$gech an@Bler PPk haghgmn ulhviblet Resdrhingrgreas atithedermipal
(Bondi ng, rati T [ esse ubrjcant coating hefore and
rter welonienh RRMBER 200G R ab In prtseAb b BRLIN AR FPWRE N2 <
a rafy o mfk [ ' t ' f '
The thi CRaos Tp R o SOV, SPLERE DERRUITEE heturtiaid, bR
by per caNDUBTRIES; LTEY or Mbesea$20RY mamsfaphiret & MATSOXMURAMIDTS. hed.
| ubricant coating in a coomercially available Vertrel -XF
( manuf adbay. der eANMmRIeIPR eationec for 10 minutes. (Friction
coefficient) T riction coefficient on urface.of the
lbr i cant - coganle iRE fn E'Rol S centaitbe 8 Rl Rorind i Be ot =
manuf actiys @dmik thigkdon) using a SUS ball with a dianmeter of 10 nm as
a contactor under a load of 1 g at 25 rpm (Water contact angle)
Vit ei5 cont adiurtieglecha@mothee FHRE sqeefsiralilhent hbvinganturmbeart avegageer e
measured with a contact angle neter (CA-X manufactured by Facez). On
t he sur FRRIBCYRT WRIGN! (IR & ¥aibe £alcyisied Ay a perilarepolyethen of figm h0g0 to
vol ume ofy ut 2 pL was put for neasurenent. The respective sanples
were neasured five times, and the average was obtai ned. Further,
after prepangbrddt tohdbfieateRicdiaifl e bRipertidiorMfd Breseftinashtic Bles were
measured after 5 seconds, 60 seconds and 120 seconds, and the
st abi | i toyorsirtiemef suphfannsherfirky imasasd wéeresucto@idikemplf RE 1§ added toAhe
met

i i ed .in the, i h hod
i 5 P os G R ERLING PEesEt iyl 25 BURBBY At aReR g0 TR pBPJORFETAY e
I | ]
R e R S S R R
manuf actanotedr P PEACAMOIDG K MdgeyO 25C0., LTD.). Wth

di gl ycerol -initiated gql yoxyet hyl ene et her,
FC( 0) CFEErs)esitipofpondyicddE2 ) 3F was reacted to obtain the fol | owing

d (By whi li,quid at t t . - |t of
The R anal’y 8ot HhetElha L8t Cobalrif Phigt BRE RS EAGuaRioR i TR os &
B el e o Dot PR ARG e ether vas
- OCH20- cetpoandilA) ard adquid Gr&flumst Thetoompadsitiohtisr & amsicattuhapalsoaitain

further in the 19F-NMR (solvent: CDClI3), no peak of 5 was confirned
within éu?'&ﬁﬁ‘éthST PFPEAs the .case deqwieso ppm

The composition for a lubricant may be any one of solution, suspension and
emulsion, but a solution is preferred. The composition for a lubricant is applied on the
30 surface of a base material (hereinafter also referred to as a “coating step”), the liquid
medium is removed (hereinafter also referred to as a “drying step”), and ultraviolet rays

are applied thereon (hereinafter also referred to as an “irradiation step”), whereby a



22 CH2- ( OCH2CH2) bi cr - OCH2CH20C( 0) R1
Rf C( 0) 0OCH2CH20- ( CH2CH20) b20- SH GH2

FH2 Rt (0) ocH2cH2o0- (cH2cH20) b30- cH CH2- @cH2cH2) b40- 0CH2CH20C( 0) R1
(B-1) 1 H-NWR (solvent: CDCI3) 6 (ppm: 3.4 to 3.8, 4.5. 19 F-NMR

( sol vent lubtgzntgpating isfajmed.76.0 to -81.0, -81.0 to -82.0, -82.0 to
-82.5, -82. 0.-85.0, .-128.0.t0,-129. -131 1, -144. 7. [Exanple 2]
5A 1 quid pﬁgﬁ%i'wﬁmdﬁ%' H"%f%fél?{yi%He%'%“"iol‘?ﬁ‘y%’?fﬂ%&ﬂﬁh(aé 1) obt ai ned
| N Examp&idordBibrofished deridbrb RAIBER I D WAl A (R BeAC-
di scl osrTIe)&c)i In Exg)rrrpFIWe 2-11n WO iog@/“ 85[§§?'e ce¥)t tr%at R(ls% was
changed 2@D0CRE-4080 cnAQ-6008 (oeamudandtu @tlibgnisahi GlassrCorapgag Limitéd)i aed
in the gas blow to the |iquid phase was changed from 20 vol %to 10

vol %% Théerebtbidmnapsiaciired kg d2HANEH of é‘-hllﬁfoblﬁfQﬁ_tfﬂﬁrr(@Er?@q @narguwgreld(y
o e s ot B B SRTRT B D 28 0 280 RS o™

at ons. 3I\82, and a hydrofluoroether is more preferred from the viewpoint of low ozone
CF2- (0CF2CF2) blo- 2CF20C(0) Rf Rf 8(0) 0CF2CF20- ( CFZCF20) b20---0 CF2
CF2 121GQep@oRacradial.CF2CF20) b3o- C? CF2- (0CF2CF2) 0- OCF2CF20C( 0) Rf
(G1) The N ra of the conposition (c- nmeasured are as

1
follows. 1H @P@iﬁ Pisyum i kgmiqyeg by evaporating J part or gl ef thgriagid padipm at

-55.8, - - - - 120 Q- £142. t
2267, e zantimeds Coafiify hibacdrthe b el of Eiarcatild g
i n Exanmifeneliqad nestigh ifl erosmreqtiemdryiagetdpn N&%r&ﬁél%ﬁé ligU rhédium is

accordance with the nethod disclosed In Exanple 3 in 2005/ 068534
t o obt aipietgralyrpelerteddten dauiyl reedia diamingg beikng poinbsuitagle2ior thenguaiing

(F[c>( ég Oﬁ%ééé‘wéﬁbﬁg%’p”e%tb{% B me SRS LRy SREASYRL T botling
I CF2 Fc(d&r@':o?@roh{ 5 ?&Fg&@%r%referably from 50 to 100°C.
15 The concentration of the ether compound (A) in the composition for a lubricant is
preferably from 0.0001 to 10 mass%, more preferably from 0.001 to 1 mass%.

The composition for a lubricant may contain a component other than the ether
compound (A), another PFPE and the liquid medium (hereinafter referred to as
“another component”).

20 Such another component may, for example, be a radical scavenger (such as X-
1p (manufactured by Dow Chemicals)).

It is preferred that the composition for a lubricant does not contain metal ions,
anions, water, low molecular weight polar components, plasticizers or the like because
otherwise, the composition for a lubricant would not show the intended performance.

25 lons of metals (such as Na, K, Ca and Al) can form Lewis acid catalysts with
anions which catalyze decomposition of PFPEs.

Anions {of F, Cl, NOgz, NO3, POy, SO4, C204 and the like) and moisture can
corrode the surface of a base material. Therefore, the respective contents are
preferably such that Al and Mg are at most 1,000 ppb, Na and K are at most 20,000

30 ppb, Cais at most 10,000 ppb, and Fe, Ni, Cu and Zn are at most 100 ppb. Itis
particularly preferred that F is at most 10,000 ppm, and formic acid, Cl, NO3, SO, and

oxalic acid are at most 5,000 ppb. Low molecular weight polar compounds (such as



\ CF2- (OCE2CF2)np- OCF2C(0)F ( D 1) [Exanple 4] [Exanple 4-1]
An esterification reaction was carried out by reacting the conpound
(D-1) obtained in Exanple 3 with ethang} in accordance with the
met hod di sclosed in 5 Exanple 4-1 in WD 2005/ 068534. A conposition
(e-1) codeahals, r@aﬁtwger%elum figmdesipelLean ipmeainthaadhagionkrhvessnp basst

was obt aj nF%@(ﬁﬂ%?%%%gltlon (e-1) was used for the reaction in

Exanpl e ma An ester exchange reaction was carried out

by reacting {hewafifReHht 6PhE) cobfiitRine a udbrééﬁﬁelp@ef%raw Qt Ab5eNeho

i n accordance with the nethod disclosed I n Exanp
2005/ 068%84. to obtain a conposition containing the corrpound (El') as
t he mal n conponent.
L CF2-5  prlpdsieapl castingscF2cmocH2cH3 cH3cH20c( 0) ¢ F20- (CF20F20)1 20 -RF

F S /CF2 2
O oy e B RR Rk H SABARG < osn Tl ARESTANE:
(E-1) obtpficed, mm@@apbﬁra%rdet\«aéd@ﬁéﬁl &9 tha (@HcahfcaRmalis fdtRRdy h
the method disclosed in Exanple 5 in WD 2005/ 068534 to obtain a

CONposi tGC@ﬁngﬂhG_;umthaﬁy mh&rrhbWItDngompmpmmimr @Ruldrjcaas dryieg itai n
conponent 2- CF2) bi o OCF 2CF20 CFZCFZO) b20 CF2
gp W%Eﬁé@%ﬁ@ Pbaéf?\’@é Ry %9%2)%% [@SCF2CH2OH ( F- 1)

T et ) L iy T S48 o,
to -90. Soatit@Swaket OasthgdR, coalift§, LangnfXaBRIdge B kilnd RyaigbaSr Yatwurh were
repeat eddetp%sglgh aér?d c:iL |;533m% |g ];Jretfgﬁec(l: ?rggotiletvlle%]pcfu:t of)unlform ity and productivity of
a thin film.
It is preferred that the drying step is carried out under conditions where only the
15 liquid medium evaporates without thermal decomposition of the ether compound (A)
and another PFPE. The drying temperature is preferably from 50 to 200°C, and from
the viewpoint of protection of a base material, the drying temperature is more
preferably from 50 to 150°C. The drying time is preferably from 1 to 60 minutes, and
from the viewpoint of workability, the drying time is more preferably from 1 to 5
20 minutes.
In the irradiation step, ultraviolet rays are applied. The wavelength of the
ultraviolet rays are preferably 184 nm, 253 nm or a mixed wavelength thereof.
The irradiation time is preferably from 1 to 120 seconds, more preferably from 3
to 60 seconds, particularly preferably from 5 to 30 seconds.
25 A base material after irradiation with ultraviolet rays may be washed with a
fluorine-containing solvent for the purpose of removing contaminants and an excess of
a surface treating agent.
By the ultraviolet irradiation, the group (X) at the terminal of the compound (A)
can be aligned on the surface of the base material, whereby adhesion of the
30 compound (A) to the surface of the base material can be increased. Further, the

lubricant coating having the group (X) at the terminal of the compound (A) aligned, has

a high water repellency and a high oil repeilency. Accordingly, it is possible to



[ Exanpl e 6-1] In 250 nL of a round flask in a nitrogen
‘atnosphere, 100 g of the conposition (f1l) obtained in Exanple 6 and
200 g of R-225 were charged, and stirregl to be uniformly mxed. On
the round flask, a condenser having an outl|et kept at OC and further
10havi ngSYRpsesingiiiagien PEpa Bty intorthe dericaatcoating, andjmﬁoqbuerﬁjay possible

by Kant o CHBAER CRBRon g eje REaiauT i Ra S s St Voh F Hges sherdy
m xture MﬁHé%B?FéaHf‘tJé?irn beRBmie§ fow Ay tharerbrast %'do‘%gnlfagéoﬁé‘%aft ltr?esmct.on
and while the internal fenperature was controlled e at nost 10C

33 g of dgeffiderd @c8imésdowt- nonaf | uor o( n- but ane) sul fonyl fl uoride was
added. Thereafter, the 15i nterlor of the round flask was gradually

returhed to T%%Wﬁ%eér?ﬁate&f apgle (Faom taRereratyra)qn thefyrigse of therdebricant an

Corut ort el ARERERAETIaR! bl pllo S B AL A T SR o

resul ti ngagtr@RNp&rtib@ARBY phESrabECAVSIt @5 The organic layer was dried
over 2.0 g of nmgnesium sul fate, and the solvent was distilled off by

an evapo?l‘dametmec@ﬁmgm&dla& g of a pale 20yellow conposition (g-1)

in a form of id at result of the anal ysi 90 nol % of,
the hydr oxy B?eoﬁ efs‘?fHPﬂ‘éP%("(os TEhIOR adrbigt @%ﬁﬂ%lccﬁcqﬁlw
subsfd t ug CH203(0) 2CF2CF2CF2CF3, and the product was
conffdr neéﬁﬂoégb@?(tjgegﬁ%orrpom tion (g-1) having the conpound (G 1) as
the main coponsnmmaterdl forahdgridlichacdraing madiaosdZbéla0sPGiatedsubstrate
c4Ffisnm2DcH2c fro - (cF2cF20)b20 -cf cF2 ,cF, c4F9scohccii 2cF20

- (cF2cF2eyerBas ahlmm@mzlr(gdmasz BEUDg APTineRFHaye 8 sewydingHayarand)a qaTeonVR

t f 1 d foll 1H NVR 6
o e PO R 0 1] 0 S

-80.9, -88. Zl'ﬁeocarBQn groteé'tﬂd@ Ié’sberéﬂ‘@ %raﬂaly ha€ 8 tRickndsdbiGit Hbst 3%91?@ and
-145.5. 5[ Exanpl e 6- cesi um car bonat e actured
by Kant q:réleeablxaaias @n a,vetetgté s)urfaEeZOlggmfespl(ﬂEapd)f a(tmmnifZa&hmr ed by Kanto

Chem cal Ltd.) and 200 g of dinethyl acryl am de (manufactured by
Kanto Cheni &&lub@sant qoaging 'wﬁénemﬂgéacwﬁm@ rse@aﬁifqrm@ﬂ byeoREng theask

in a nitg, gg 0?5%%%?%&@@/ A i %aﬁthfoﬂoW?a g@%tr (5 Ep?rag,aga}é d Oégﬂﬁs

10at the op 0 ith B Fasa; ratige

funnel, foefied BAYbMIRAhe BaFBEabE 8basé htatddaskthvmsorpadifsh fr bhusridant i ng
inan oil bath, and the liquid tenperature was kept at 80C. After the

terrperatCl!iYIBQW/aélllg‘tvaﬁlbhllwl’feailmls’oirrgdtallonhe corrp03| tion (g 1) obtained in

et on ciince, BedRilens of HEeitipfeaih cBafits piufltm o Erdiaipe Naga hich
15' ncr e3eRer fePe ehehey: it d@ﬂt)ééé‘ﬂﬁg tcp¥lé%5pré§§ InRratioh o?n{!ﬁ‘éfﬂl% intt{RA" Int%P(SrricH‘the

t enperat ure o0 roomt erature, and reaction

was di | maghetictrécdtiibggnedia Rvaa i. the\ubnicagt cuading iigléftdo Segrar atthighy wer e
carried out twice by 500 nL of a 0.05 N diluted hydrochloric acid
sol ut i oﬁemaﬁ@tlﬂfﬁéﬁldﬁhé'ghé'ﬁhmlﬂlthg”‘ﬂfcqmﬁrﬁ Fihid i thakebydreseible tgtradintain an

| |1 1
Form of My yPeeH; &b a38ed oubd ol § 37 (he analyeis, 98 moi % of & he
ter msnal gr sy iR cokth fqasoaam&fn%s%?gem Amédts SRR (G 1)

were substituted wth -CF2ZCH20- Ph (wherein Ph represents a phenyl
group, hefesipatappst £6 nive pairtiafdryryrefeaalsly bhmost 2Ouwh froastheondwpeirtof
to be the conposition (a-1) havi n(ﬂ_the conpound (t kg as the main
corrponerlmpr%ﬁmniﬁferrecogq"i*ﬂ:éen&ltv»s doRfafeiely atheast &@ﬁmﬁw(@wmymt
cont ai n%fﬂﬁ abit structure or no -0CF20- structure, IS

confi rmed t b he conposition (a-1) also

<Qperation and effect>
30 A lubricant coating formed by employing the ether compound (A) of the present
invention has a high water repellency, and even if the lubricant coating is left to stand

at high-temperature under high-humidity environment, it is possible to suppress



contains no -0CF20- structure.

FF2- (OcF2cF2) br ocF2cH2--0 0- cH2cF20- (cF2cF2c) b20-7 CF2 0 \ FF2

0- CH2CF20- ( CF2CF20) b30- SF OF2- (O0CF20RFg) b40- 0CF2CH2-0 (A-1) The NWR
spectra of the conposition (a-1) nmeasured are as follows. 1H NVR 6
(ppm : 4infitratian pEmopsteg, intp, the intzri@sf the magnetic recording nredivRng i{ippn) :

-54.0, -77. -80.1, -88.2 -90.5, -135.Q - 139. -145. 5. L

[ Exanpl ep%%sgﬁ'e to ma'ﬁf&'f@%'”@ﬁc@e%wm lpag BSH%@ of t"nsnu?a%f%ﬁsga fBS/t?‘Féa'ﬁt o
Chem | t i it .
o bl ndebicarlyd dhderstadd Bubls doR&ERBATE!diBuldrI o FRTokNG pchanism
charged i n aThdiQs,rthe kthaer-coapioadd (A psikthe Présahi invegtdn RSB YPRE EX0)A

stirrer chip was put in the flask, and at the top of the flask, a 10
condehs eFOrBGlRG 2k granndic angisiueirispiAving canvastedvt eleetiiispidie terménal

fl k h d .0 f fl |
(manuf ach S Be bR P hE i Prihelnd B L e B e tg one
period ofndiner 1A HdsehhiaeiathPRR Q@chHg{:\gh?riegg&ﬁé a@RegRbRincRRsrs, the

dropwi se addition of perfl uorotol uene, id tenperature was
i ncr easddurtherlibe®oadohgnei theai-mestadkong 8 |bsuiikely tBhmnrepidved My the bonding
tenperature was cooled to roomtenperature, and the reaction fluid

was di | WWithwaternandsiegefgre iRisnessiblainatptalindhe adhesiors odhe Hese matera at

o . \ f it o _
aueus SRS T tedme ofduaer s Ueeh W R M LR Rl Thfor
concent rtak @fedant AVeANGR AL dppliedbaitRe 8drfSbdofd basd@laterie!id fidiated

conposition (a-2) in a formof liquid at 25C. As a result of

anal ysi switrogltrawiotat dtfys29 padrafitneprogpddp s the@fizerGidmm@nddp) isheut¢onpound
(F-1) were sybstituted with -CF2CH0O Ph(F)-CF3 (wherein Ph(F)-CF3
repr eserﬂeé‘eéé{? rad ﬁéjléﬂfv@?ﬁegf’ ISHQ%IF:@-QPUR PBF'? GB?'BPF@S'HPP[@%FWW“&&BCGW of the
and the : L ; | fi ( i
compound LA 358 Apd MELOE e Boctile R mzAitBRSdagion @tle DA Adiqrafa
confisr medhighadvel beers pntheyndsdrBe f nesistuAl. Nns no - 0C H20- 25structure or
no -0CF20- structure, it is confirnmed that the conposition (a-2) also
27 contains no -0CF20- structure. F3C

, C F2- (é%g/;ﬁapl_E%) 131 CC OCF2CH2 CH2CF20- (CF2CF20)b20 -CF CF2 0 CF3
F3C | CF2 0- - CH2CF20- ( CF2CF20) b3o- CF

\ CF2- - - ( CcFagdw the HResRAERERtGh will be described in detail with reference to Examples,
but, it should be understood that the present invention is by no means restricted to
20 such specific Examples. In the following:
Tetramethylsilane is abbreviated as TMS,
CClL FCCIF; is abbreviated as R-113,
Dichloropentafluoropropane is abbreviated as R-225,
CCIF, CCIFCF2 OCF, CCIiF; is abbreviated as CFE-419,
25 Hexafluoroisopropyl alcohol is abbreviated as HFIP, and
Isopropyl alcohol is abbreviated as IPA.
Further, analyses in Examples were respectively carried out at room temperature
(25°C).
(NMR analysis)
30 TMS was used as a standard substance for 'H-NMR (300.4 MHz, cumulated
number; 64).

CFCl; was used as a standard substance for "*F-NMR (282.7 MHz, cumulated



CF3 (A-2) The NWR spectra of the conposition (a-2) neasured are as

follows. 1H-NVR 6 (ppm: 3.94, 4.48. 19 F-NMR 6
(ppm: -54.0, -55.1, -77.7, -80.1, -8852 to -90.5, -135.0 to -139.0,
5-140.0, -145.5, -155.4. [Exanple 7] Exanpl es 6-1 and 6-2 were

r epeat edydbemtidBh 100 g of the conposition (a-1). Further, Exarrp: e
6-3 ted t bt.ai n 100 of the co sition -2 Exanpl e
TR Yo S R R R R S R R I
cont ai NSordink QYRS fibn o FROSRBE coRbETT Mifh & BREALE.01)8 &S freQiifbnt AR
a hydroxy group term nal conponent In ich no aro icring 1s

i nt r oducti® (5Azgphalimg TS (e gL onPBCSi;t(0ang)(aldedahsretdwas 0BBOS| Firgher, in a
(a-2) were purified by the follow ng col um chromatography. A slurry
of a dpartasewhare s§rhacanyle Wesen estaters susmsiare ARt amednttsf bengene or

) - d i | ul ith a di
of 150 AT IOhE s S FRRyE AR Fop eSulef G5 ¥FRtiad Resifgmer
hei ght afad B&HiBHout in a SERECWRERPARIrhéRENT QAGRM Was &aﬁg@céx* EESSI@Ed.
bed, and then a | ow pol ar conmponent 1 n the conposition s eluted by

| etti ng (@GR aralges) as an extraction solvent flow Then, by using an

extraction sal vent (solvent m xture of R-225 and HFI P 20or | PA), the
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15 Analytical column: serially connected two PLgel MIXED-E columns
(manufactured by Polymer Laboratories)

Molecular weight standard samples: four perfluoropolyethers having Mw/Mn of
less than 1.1 and molecular weights of from 2,000 to 10,000 and one
perfluoropolyether having Mw/Mn of at least 1.1 and a molecular weight of 1,300

20 Mobile phase flow rate: 1.0 mL/min

Column temperature: 37°C

Detector: evaporative light scattering detector
(Film thickness)

A film thickness (a few nm) of a lubricant coating on a disk was measured by

25 ellipsometry method. This method is a method of examining characteristics of the
surface of a material from the polarization properties of oblique-incident reflected light,
that is a method of applying light of which polarization state is known, from the light
incident side, and calibrating a film thickness from the change in the polarization state,
changed by reflection on an object to be measured. As a measurement device, a

30 commercially available scanning ellipsometer (MARY-102, manufactured by Five Lab
K.K.) was used, and as a measurement light, an elliptically polarized light (spot size:

®35 ym x 100 ym) of He-Ne laser was used.
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(Bonding ratio)

The thicknesses of the lubricant coating before and after washing were
measured by an ellipsometer. The bonding ratio is a ratio of the thickness of the
lubricant coating after washing to the thickness of the lubricant coating before washing,
represented by percentage. Further, the washing was carried out by dipping the
lubricant coating in a commercially available Vertrel-XF (manufactured by DuPont) at
30°C for 10 minutes.

(Friction coefficient)

The friction coefficient on the surface of the iubricant coating was measured with
a friction meter (Tribogear, manufactured by Heidon) using a SUS ball with a diameter
of 10 mm as a contactor under a load of 1 g at 25 rpm.

(Water contact angle)

Water contact angles on the surface of the lubricant coating were measured with
a contact angle meter (CA-X, manufactured by Face). On the surface of the lubricant
coating, a water droplet with a volume of about 2 yL was put for measurement. The
respective samples were measured five times, and the average was obtained.
Further, after preparation of the water droplet, the water contact angles were
measured after 5 seconds, 60 seconds and 120 seconds, and the stability of the
surface energy was observed.

[Example 1]

A reaction was carried out in the same manner as in the method disclosed in
Example 11 in WO 2005/068534 except that polyoxyethylene glycerol ether (UNIOX
G1200, manufactured by NOF CORPORATION) was changed to glycerol-initiated
polyoxyethylene ether (SC-E1500, manufactured by SAKAMOTO YAKUHIN KOGYO
CO., LTD.). With diglycerol-initiated polyoxyethylene ether,

FC{O)}CF(CF3)OCF, CF(CF3)O(CF; )3 F was reacted to obtain the following compound
(B-1) which was liquid at room temperature. As a result of the NMR analysis, the
average value of (b10+b20+b30+b40) in the compound (B-1) was 37.0, R  was
-CF(CF3)OCF,; CF(CF3)OCF; CF2 CF3, Mn was 2,600, and Mw/Mn was 1.15.

Further, the compound (B-1) had no -OCH,O- structure or no -OCF,0O- structure
in its constitution, and further in the *°F-NMR (solvent: CDCls), no peak of & was

confirmed within a range of from -50.0 to -56.0 ppm.



h4 50 50 16 75 0 25 TABLE 2 Extraction solvent (% Mass (9)

Termnal group (% NVR) R225 HFIP Goup (X) Goup (Z2) Goup (W 6
Charge a-2 - - 100 92 2 29
CHz—(OCH;CHa)y15— OCH2CH,0C(O)R!
RC(0)OCHzCH20—~(CHzCH20)e20—CH
Chg
2
CH;
R’C(O)OCH2CH20—(CchHg'O)bag—c\H
CHy— (OCH,CHy)pag— OCH:CH,OC(O)R!
(8-1)
TH-NMR (solvent: CDCl3) & (ppm): 3.4 to 3.8, 4.5.
"9F-NMR (soivent: CDCl3) & (ppm): -76.0 to -81.0, -81.0 to -82.0, -82.0 to
-82.5, -82.5 t0 -85.0, -128.0 t0 -129.2, -131.1, -144.7.
[Example 2]
5 A liquid phase fluorination reaction of the compound (B-1) obtained in Example 1

10

15

20

was carried out in the same manner as in the method disclosed in Example 2-1 in WO
2005/068534 except that R-113 was changed to CFE-419, and the concentration of
fluorine gas contained in the gas blown to the liquid phase was changed from 20 vol%
to 10 vol%. The product was a composition (c-1} containing the following compound
(C-1) as the main component and having at least 99.9 mol% of hydrogen atoms in the
compound (B-1) substituted by fiuorine atoms.
CF;—(OCF,CF,)y15— OCF2CF,0C(O)R'
R'C(0)OCFZCF20-~(CF2CF20)b20—CF
' ’CFg
O\
CF,

RfC(OJOCFZCFEO-—(CFzCon).,ag—C:F
CF5—(OCF1CFg)pao— OCF2CF20C(O)R!

(C-1)

The NMR spectra of the composition (c-1) measured are as follows.

"H-NMR 5 (ppm): 5.9 to 6.4.

"®F-NMR & (ppm): -55.8, -77.5 to -86.0, -88.2 to -92.0, -120.0 to -139.0, -142.0
to -146.0.
[Example 3]

With respect to the compound (C-1) obtained in Example 2, an ester
decomposition reaction was carried out in accordance with the method disclosed in
Example 3 in WO 2005/068534 to obtain a composition (d-1) containing the following

compound (D-1) as the main component.
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CF2—(OCF2CF2)p10— OCF2C{O)F

FC(O)CFQO——(CcmFzO)bgo—‘C\F

Ich
Q
,CFz
FC(O)CF,0—({CF3CF20)5a0 — CF
CF,— (QCF,CFo)hgp— OCF.C(O)F
(D-1)
[Example 4]
[Example 4-1]

An esterification reaction was carried out by reacting the compound (D-1)
obtained in Example 3 with ethanol in accordance with the method disclosed in
Example 4-1 in WO 2005/068534. A composition (e-1) containing the following
compound (E-1) as the main component was obtained. The compaosition (e-1) was
used for the reaction in Example 5.

[Example 4-2]

An ester exchange reaction was carried out by reacting the compound (D-1)
obtained in Example 3 with ethanol in accordance with the method disclosed in
Example 4-2 in WO 2005/068534 to obtain a composition containing the compound (E-
1) as the main component.

,CFQ"_ (OCF2CF2)p15— QCF,C(O)OCH,CH3

CH3CHZ0C(0)C F20—(CF,CF2Q)p20-CF
/CFQ
O
\
CF3

v

CH30H200(0)0F20—(CFQCon)bao—C\F
CF— (QCF2CFa)pa0— QCF,C(0)OCH,CH3

(E-1)
[Example 5]
A reduction reaction of the compound (E-1) obtained in Example 4-1 was carried
out in accordance with the method disclosed in Example 5 in WO 2005/068534 to
obtain a composition (f-1) containing the following compound (F-1) as the main

component.
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Jipo B rHE B 5r

were recover duc ed products
(i2-1) to (i2- is 4) were recovepgﬁ"c?(%hﬁsz dq(ﬂ:ué oduct (i2). The

recovered amount and the proportfi-dh of the terminal group, of the
respective purified products are shown in Tables 3 and 4. 29 TABLE 3
Extraction c'blijMFbapécM%ac)f tMagsmpositide (i )nﬁéagfrédlﬂre( &6 WViRvs GPC

anal ysi s val ue- NMR 2 (pp?n)(é)g Goup (2 Goup (W WM MV Mh Charge h3 -
19F-NMR 3 (ppm): -54.0, -80.1, -88.2 to -90.5, -135.0 to -139.0, -145.5.
[Example 6]
5 Examples 1 to 5 were repeated to obtain 150 g of the composition (f-1).
[Example 6-1]
in 250 mL of a round flask in a nitrogen atmosphere, 100 g of the composition (f-
1) obtained in Example 6 and 200 g of R-225 were charged, and stirred to be uniformly
mixed. On the round flask, a condenser having an outlet kept at 0°C and further
10 having the interior replaced by nitrogen gas, and a dropping funnel, were provided.
Then, 14 g of triethylamine (manufactured by Kanto Chemical Co., Ltd.) was
charged and stirred until the mixture would be uniform, an ice bath was installed for the
flask, and while the internal temperature was controlled to be at most 10°C, 33 g of
1,1,2,2,3,3,4,4,4-nonafluoro(n-butane)sulfonyl fluoride was added. Thereafter, the
15 interior of the round flask was gradually returned to room temperature, foilowed by
stirring for 14 hours. An organic layer was washed with a saturated sodium chloride
aqueous solution, phase separation into two phases was carried out, and the resulting
organic layer was recovered. The organic layer was dried over 2.0 g of magnesium
sulfate, and the solvent was distilled off by an evaporator to obtain 41.4 g of a pale
20 yellow composition (g-1) in a form of liquid at 25°C. As a result of the analysis, 90
mol% of the hydroxy group terminals (-CF, CH; OH) of the compound (F-1} were
substituted with -CFz CH, OS(0); CF2 CF, CF» CF3, and the product was confirmed to

be the composition (g-1) having the compound (G-1) as the main component.
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’CFz""' {OCF4CF2)p10— QCF,CH,08(0),C4F 5
C4FeS(0).0CHCF20—(CF2CF20)p20— C\F
CF»
Q

fCFz

C4F¢8(0)20CHCF 20 —(CF2CF 2030 — CF
CF 3~ {OCF3CF2)ps0— OCFCHL08(0),C4F g

(G-1)

The NMR spectra of the composition (g-1) measured are as follows.

"H-NMR 3 (ppm): 3.94, 4.60.

"9 F-NMR 3 (ppm): -54.0, -77.6, -80.1, -80.9, -88.2 to -90.5, -110.0, -121.0,
-126.0, -135.0 t0 -139.0, -145.5. ;

[Example 6-2]

10.92 g of cesium carbonate {manufactured by Kanto Chemical Co., Ltd.), 5.2 g
of phenol (manufactured by Kanto Chemical Co., Ltd.) and 200 g of
dimethylacrylamide (manufactured by Kanto Chemical Co., Ltd.) were charged in a 500
mL four-necked flask in a nitrogen atmosphere. A stirrer chip was put in the flask, and
at the top of the flask, a condenser cooled to 10°C, and a dropping funnel, were
equipped. Thereafter, the flask was heated with stirring in an oil bath, and the liquid
temperature was kept at 80°C. After the temperature was stabilized, 50 g of the
composition (g-1) obtained in Example 6-1 was dropwise added over a period of two
hours. After completion of the dropwise addition, the liquid temperature was
increased to 100°C, followed by stirring for 3 hours. Then, the temperature was
cooled to room temperature, and the reaction fluid was diluted with 250 g of R-225.
Washing and liquid separation were carried out twice by 500 mL of a 0.05 N diluted
hydrochloric acid solution, and then the resulting organic phase was concentrated by
an evaporator to obtain 51.9 g of a pale yellow composition (a-1) in a form of liquid at
25°C. As a result of the analysis, 98 mol% of the terminal groups
(-CF2 CH; OS(0), CF2 CF2 CF; CF3) of the compound (G-1) were substituted with
-CF2 CHz O-Ph (wherein Ph represents a phenyl group, the same applies hereinafter),
and the product was confirmed to be the composition (a-1) having the compound (A-1)
as the main component.

Further, since it is confirmed that the compound (B-1) contains no ~-OQCH,0-

structure or no -OCF,;0- structure, it is confirmed that the composition (a-1) also
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contains no -OCF>0- structure.

: CF— (OCFZCFz)bm——-OCcmHg-O—@

O—CH,CF20—(CF;CF20)20—CF
CF,

/

o]

CF
@—O—CHﬁFzO—(CFzCFzO)bao-* C\F
CFz—(OCFchg)Mo—OCcmHg—OO
(A-1)

The NMR spectra of the composition (a-1) measured are as follows.

"H-NMR & (ppm): 4.41, 4.75, 7.08, 7.56, 7.68. |

"9F-NMR & (ppm): -54.0, -77.8, -80.1, -88.2 to -90.5, -135.0 to -139.0, -145.5.
[Example 6-3]

12.5 g of cesium carbonate (manufactured by Kanto Chemical Co., Ltd.), 50 g of
the composition (f-1) and 100 g of dimethylacrylamide (manufactured by Kanto
Chemical Co., Ltd.) were charged in a 500 mL four-necked flask in a nitrogen
atmosphere. A stirrer chip was put in the flask, and at the top of the flask, a
condenser cooled to 10°C, and a dropping funnel were equipped. The flask was
heated to 80°C, and then 14.0 g of perfluorotoluene (manufactured by HYDRUS
CHEMICAL INC.) was added thereto over a period of one hour from the dropping
funnel. After completion of the dropwise addition of perfluorotoluene, the liquid
temperature was increased to 100°C and maintained for 3 hours. Then, the
temperature was cooled to room temperature, and the reaction fluid was diluted with
250 g of R-225. Washing and liquid separation were carried out twice with 500 mL of
a 0.05 N diluted hydrochloric acid aqueous solution, and then the resulting organic
phase was concentrated by an evaporator to obtain 51.9 g of a pale yellow
composition (a-2) in a form of liquid at 25°C.  As a result of the analysis, 92 mol% of
terminal groups (-CF2 CH» OH) of the compound (F-1) were substituted with
-CF2 CH, O-Ph(F)-CF3 (wherein Ph(F)-CF3 represents a 2,3,5,6-tetraflucro-4-
trifluoromethyl-phenyl group), and the product was confirmed to be the composition (a-
2) having the compound (A-2) as the main component.

Further, since it is confirmed that the compound (B-1) contains no -OCH,0-

structure or no -OCF20- structure, it is confirmed that the composition (a-2) also
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contains no ~-OCF,0- structure.
R F
FF
}CFE'_ (OCFZCFz)lnu'_'OCFZCHz—O CF3
FsC O—CH2CF;0—(CF,CF20)20—CF
CF2 F F
FF d
F F
CF2 R F
Fac 0“"CH2CF20‘—(CF20F20)|330—C\F
CF ;—{OCF,CF2)pao— OCF2CH,—O CF,
F F
F F
(A-2)

The NMR spectra of the composition (a-2) measured are as follows.

'H-NMR & (ppm): 3.94, 4.48.

"®F-NMR & (ppm): -54.0, -55.1, -77.7, -80.1, -88.2 to -90.5, -135.0 to -139.0,

5 -140.0, -145.5, -155.4.
[Example 7]

Examples 6-1 and 6-2 were repeated to obtain 100 g of the composition (a-1).
Further, Example 6-3 was repeated to obtain 100 g of the composition (a-2).
[Example 7-1]

10 Each of the composition (a-1) and the composition (a-2) contains a low polar
component formed by cleavage of a C-C bond, and a hydroxy group terminal
component in which no aromatic ring is introduced. Accordingly, the composition (a-
1) and the composition (a-2) were purified by the following column chromatography.

A slurry of a particulate silica gel (MS-Gel D75-120A, manufactured by S.1. Tech

i5  Co., Ltd.) in R-225 was packed into a column with a diameter of 150 mm and a length
of 500 mm to form a silica gei bed with a height of 100 mm.

The composition was loaded on the silica gel bed, and then a low polar
component in the composition was eluted by letting only R-225 as an extraction
solvent flow. Then, by using an extraction solvent (solvent mixture of R-225 and HFIP

20  or IPA), the concentration of HFIP or [PA in the extraction solvent was stepwise
increased to be 0%, 10% and 50% depending upon the polarity of the terminal group,
to elute a desired product, crude products (h1) to (h4) were recovered from the

composition (a-1), and crude products (i1) to (i4) were recovered from the composition
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[Example 7-2]

Each of the crude products obtained in Example 7-1 has a molecular weight
distribution.  Accordingly, the crude products (h3) and (i2) were purified by the
following supercritical extraction method.

Each crude product was packed in a pressure-resistant extraction bath having an
internal capacity of 200 mL and heated to 60°C, and carbon dioxide in a supercritical
state was flown at a flow rate of 10 cc/min to carry ouf extraction purification. While
the pressure of carbon dioxide was stepwise increased from 10 to 25 MPa depending
upon the molecular weight, a desired product was eluted, and purified products (h3-1)
to (h3-4) were recovered from the crude product (h3) and purified products (i2-1) to (i2-
4) were recovered from the crude product (i2). The recovered amount and the
proportion of the terminal group, of the respective purified products are shown in

Tables 3 and 4.
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[Example 8] (Comparative Exampie)

in accordance with the method disclosed in Examples 1 to 7 of JP-A-2009-
149835, a composition (a4-1) containing, as the main component, a compound (A4-1)
having three vinyl groups at the terminals thereof, was obtained. This composition
was purified by column chromatography to obtain a purified product (j-1).

[Example 9]
[Example 9-1]

The purified products (h3-2), (h3-3), (i2-2) and (i2-3), and the composition (f-1)
and the purified product (j-1) as comparison, were respectively diluted with a liquid
medium (Vertrel-XF, manufactured by DuPont) to prepare 6 types of compositions for
a lubricant having a concentrations of 0.01 mass%.

[Example 9-2]

Using carbon as a target, DLC was vapor-deposited on glass blanks (2.5” blanks,
manufactured by Asahi Glass Company, Limited) for magnetic disks by radio-
frequency magnetron sputtering in an argon atmosphere to form a DLC film thereby to

prepare a simulated disk. The gas pressure of argon was 0.003 Torr, and the electric

power density during the sputtering was 3 W/cm? per target area. The thickness of
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the DLC film was 30 nm. The water contact angle of the surface of the DLC film was
40°.
[Example 9-3]

In the composition for a lubricant, obtained in Example 9-1, the simulated disk
obtained in Example 9-2 was immersed for 30 seconds, and lifted up at a constant rate
of 6 mm/sec. Thereafter, the simulated disk was put on a hot plate at 100°C for 60
minutes to remove the liquid medium. Using an ultraviolet irradiating apparatus (UV
CrossLinker CX-2000, manufactured by UVP), the simulated disk coated with the
composition for a lubricant in a state where the liguid medium was removed, was
irradiated with ultraviolet rays to form a lubricant coating, The wavelength of the
ultraviolet rays was a mixed wavelength of 184 nm and 253 nm, and the irradiation
time was 15 seconds.

The disk obtained was immersed in a solvent (Vertrel-XF) and washed therewith
for 30 seconds to produce a simulated hard disk. The bonding property, the friction
coefficient and the water contact angle of the lubricant coating on the surface of the
simulated hard disk obtained are shown in Tables 5 and 6.

Further, a iubricant coating was formed in the same manner except that no
ultraviolet irradiation was carried out. The bonding property, the friction coefficient
and the water contact angle of the lubricant coating on the surface of the disk are

shown in Tables 5 and 6.

TABLE 5
Film Bonding ratio (%) Friction coefficient (-)
Lubricant th'c('g‘)ess Without UV | With UV | Without UV |  With UV
h32 10 52 78 3.24 217
h3-3 11 60 80 3.56 2.01
2.2 8 48 65 278 1.08
i2-3 9 50 67 2.88 2.05
1 15 75 78 2.33 213
i 14 62 80 2.00 3.59
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seconds After 60 seconds After 120 seconds h3-2 62 59 56 85 83 81

h3-3 64 61 57 83 82 82 i2-2 75 65 60
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TABLE 6
Water contact angle (°)
. Without UV With UV
Lubricant =2 er5 | After60 | After 120 | After5 | After 60 | After 120
seconds seconds seconds seconds seconds seconds
h3-2 62 59 56 85 83 81
h3-3 64 61 57 83 82 82
i2-2 75 65 60 a0 89. 87
i2-3 76 67 60 92 80 89
f-1 72 62 53 75 65 55
j-1 61 53 48 70 55 49

With respect to the simulated hard disks produced by using the lubricants (h3-2),
(h3-3), (i2-2) and (i2-3) as Examples, it was confirmed that the friction coefficient wés
low, and change with time of water contact angle was small even if water was
infiltrated therein, that is, it is possible to maintain the adhesion to a base material at a
high level even in the presence of moisture. Further, from the measurement result of
the water contact angle, it is found that the water contact angle of a coating film
comprising a lubricant having an aromatic ring at the terminal thereof becomes large
by the ultraviolet irradiation treatment, that is, the surface energy readily lowers, as
compared with a coating film comprising a lubricant having only a hydroxy group at the
terminal thereof.

Further, it is found that a strong bond which is not replaced by a polar compound
is formed between the lubricant having an aromatic ring at the terminal thereof and the
disk. Especially, of the coating film comprising a lubricant having a fluorinated
aromatic ring at the terminal thereof, the surface energy is sufficiently low and the
friction coefficient is sufficiently small.

On the other hand, in the case of the simulated hard disks produced by using the
lubricants (f-1) and (j-1) as Comparative Examples, even though the bonding ratio was
good, from the measurement result of the water contact angle, it is found that the
change with time of the water contact angle became large when water was infiltrated

therein.

INDUSTRIAL APPLICABILITY

The ether compound of the present invention is useful as a lubricant for magnetic
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term nal thereof. Further, it is found that a strong bond which
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having an aromatic ring at the term nal thereof and the disk.
Especially, of the coating filmconprising a [ubricant having a
fluorinated 15aromatic ring at the termnal thereof, the surface
energy is sufficiently |low and the



friction coefficient is sufficiently small. On the ot her hand,
in the case of the sinulated hard di sks produced by using the
lubricants (f-1) and (j-1) as Conparatgye Exanples even though the
bondi ng rati o was good, fromthe neaégﬁﬁﬂg result of the water
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surmar y WASECR M B usrON ey S ol rEpEReaeiy B rafudRfifyo) a
CLAIMS InAre@liRgrthe@gpound represented by the following formula (A):
(X-)s (Nt (Z-)u Y(A) wherein X is a group (X) having a group
repr esent ed Wyis ahgrofip (o Wanigg faognoup aegré@ntat btthe fdllemmgiarmt gk é®fat
Wis a group (W having a group represented by the follow ng formla
(WO at f‘ﬁéerf'éﬁﬁ‘hth%ﬂeof her eof , Zis a group (Z) having a group

e esent o0 b 4 0 B8 9504 et MG

hydr ocart@ningr eredgdr a group having an etheric oxygen atominserted
bet ween car bon-carbon atons of the hydrocarbon group, s is an integer
of f10om 1 tof Is a graup (A whinheiger (soi+u) velendperfiudrinatdihydrogartiontgrgep ooé
fromO to 2, .and (s+t+u) is an integer of from2 to 7 F10-01-12
OF2 0-( \&b?UR:I‘—*%V'(‘QJ(éQ %tBe’)é”' @‘Vezmat%é'?%ﬁrﬁdah%‘ﬁﬁemaW&”F@@er%tOBTS B
are each}yﬁp&% g h\y an atom or group 20sel ected from a hydrogen
atom a fluorine ato a methyl group, a trifluoronethyl group, a
phenyl group isanpetegerof opmentl 7,gr oup and a hydroxy group, and ot her
three are each independently a hydrogen atomor a fluorine atom and
a3 is an i nttéyan iegenafiom 560 fo.

15 u is an integer of from 0 to 2, and

(s+t+u) is an integer of from 2 to 7:

R% R1
R? O—CH,CF20— (X0}
R* RS
HO-CH, CF; O- (WO)
CF3(CF32)a30- (£0)

wherein among R’ to R®, two of them are each independently an atom or group

20  selected from a hydrogen atom, a fluorine atom, a methyl group, a trifluoromethyl
group, a phenyl group, a perfluorophenyl group and a hydroxy group, and other three
are each independently a hydrogen atom or a fluorine atom, and

a3 is an integer of from 0 to 19.

2. The ether compound according to Claim 1, wherein the group (X} is a group

25 represented by the following formula (X1), the group (W) is a group represented by the
following formuta (W1), and the group (Z) is a group represented by the following
formula (Z1):



2. The et her conpound according to Caim1l, wherein the group (X) is a
group 25represented by the following formula (X1), the group (W is a
group represented by the follow ng forgula (W), and the group (Z) is
a group represented by the following fornmula (Z1): 34 HO CH2 CF2
0- (CF2 CF2 O)b 2(\/\1) CF3 (CF20-(CF2 CF2 0)b 3(Z1) wherein bl to b3
are each i ndepé Iy an integer of from3 to 200. 3. The ether
conpound accordprg{to Claim2, wherein the group (X1) is a group

5sel ected fRdM g OHpH@EH}si—S(CFMZO)‘m—g-r oups1iy epresented by the
followi ng formuhae/ (X1-1) to (X1-5): 4. The ether conpound accordi ng
to any one of g@laings 1 to 3, wherein the group (Y) is a group

sel ected fromthe group consisting of groups represented by the

following formulae (Y-1) to (Y-8): 35 , CF2- -CF 2CFCF2- |/
0- CF2- G- CF2-HR-@R2CF20-(CROF\@F2- (Y- 1) {(W1pR) CF2- OF2--G F /
CF3(CF2}a3O-(CF2CF20)p3- (Z1)

wherein b1 to b3 are each independently an integer of from 3 tc 200.
3.  The ether compound according to Claim 2, wherein the group (X1) is a group
5 selected from the group consisting of groups represented by the following formulae

(X1-1) to (X1-5):

QOuCHgCFgO——(CF2CF20)m——~ (X1-1)
HO@-O-—CchFZO—(CFZCon)M—— (X1-2)
O—CHZCon—--(CFzCFgO)M—' (X1-3)

F F
FaC O CHzCF20—(CF2CF20)y1— {X1-4)

F F
F F R F
F O Q O—CHaCFpO—{CF2CF 04 (X1-5)
F F F F

4.  The ether compound according to any one of Claims 1 to 3, wherein the group
(Y) is a group selected from the group consisting of groups represented by the

following formulae (Y-1) to (Y-8):



-CR\CF2 \/ CF-CF2 -C/F2\CF- /| -CF2 (Y-3)(Y-4) CF2- CF2- |/

-Q F-CF2-CF CF2-\CF2- -CF2-CF2- FF (Y-5)(Y-13)0,-7)(Y-8) 5. The

et her conpound according to any one ofg&l aims [to 4, which has no
-0CF20- structure. 6. The ether conmpound according to any one of
Clains 1 to 5 wherein the average value of s/(si-t+u) is fromO0.25
to 1.0. 5 7. Th€Fether conpound according to any one of g€} ains Ito 6,
wherein the er average nol ecul ar wei ght-(a val ug galcul ated as a
per f | uor opol yetdrgr) is from 8§¢—to 1,000, ¢, and further the

mol ecul ar wei ght di stri butk.erC{eFxal ue ca Gl ated as o

perfl uoropol yeldegr) is from 1,01 to 1.50. ~7 8. A | ubKhi%ant

cont ai ni ng thesether conpound &s defi ned $he any one of,ch_ai ns 1to 7,
10 wherein they rz'gporti on of the ether compound is atCfeast 10 mass%
per 100 rmass% the lubric (excl uding,.a,) iquid medium . 9. The
| ubri cant accd?b}i’ng to d ai ??é) which is bﬁeé)d for mag ejpi c recording
media. 10. A conposition for a lubricang, cgnprising the ether
conpound as defd in any onecef—C ains
1511. The caompesition far g l@pricant a ng t o @Al wher ei n

t he proportionyQf the et herzcowggoind IS

100 mass% of tﬁ: conmposi tion forZa lubri e
(Y-5) (Y-8) {Y-7) (Y-8)

5.  The ether compound according to any one of Claims 1 to 4, which has no
-OCF,0- structure.

6. The ether compound according to any one of Claims 1 to 5, wherein the average
value of s/(s+t+u) is from 0.25 to 1.0.

5 7. The ether compound according to any one of Claims 1 to 6, wherein the number
average molecular weight (a value calculated as a perfluoropolyether) is from 500 to
1,000,000, and further the molecular weight distribution (a value calculated as a
perfluoropolyether) is from 1.01 to 1.50.

8.  Alubricant containing the ether compound as defined in any one of Claims 1 to 7,
10 wherein the proportion of the ether compound is at least 10 mass%, per 100 mass% of
the lubricant (excluding a liquid medium).
9.  The lubricant according to Claim 8, which is used for magnetic recording media.
10. A composition for a lubricant, comprising the ether compound as defined in any
one of Claims 1 to 7 and a liquid medium,
15 11.  The composition for a lubricant according to Claim 10, wherein the proportion of
the ether compound is from 0.0001 to 10 mass%, per 100 mass% of the composition

for a lubricant.



