DESCRI PTION Title of the Invention; METHOD FOR PRODUCI NG
POLYESTER, AND FLUORI NE- CONTAI NI NG 5DI CARBOXYLI C ACI D ESTER COVPOUND
Technical Field (0001) The present invention relates to a nethod for
produci ng a pol yester, and a 10fl uorine-containing dicarboxylic acid
ester conpound. Background Art (0002) Polyesters have been used for
vari ous purposes such as fibers L 5 15cont ai ners, because of
their excell ent mechani cal propert@%ﬁp%ﬁa(W5ldablI|ty In particul ar
pol yaryl ates which are pol ycondensates of aromatic dicarboxylic acids
and aronat irf.Qr@leSpRXRiPi t various excellent propertles (such as heat

e S ance, b5 IR AGL e RS A5 PR RERERY |

propertfes), in additiomIC metdﬁMMand
nol dabi lity, 2050 that they have been wi dely used as engineering

pl astics i g QSUSt rial fields. [0003] As met hods for
pr oduci ng 1}11 t here have been known, for exanple, the
fol |l owi ng rret hoc[ﬁOOI] (i) An interfacial polycondensation

t hod of | | f
v 0 gt Tt
(ii) Alac ‘t“?rE’e tam&g.%ﬂm‘m?c&ﬁ 6%’8?9"}% tion method (rmelt

pol ycondensatl on met hod) of a diacetate of an aromatic diol conpound
with a dicgg ha aqaci d, and (iii) A phenol elimnation

pol ycondensatl ort @;hod (rmelt pol ycondensation nethod) of a di phenyl
ester of a dicarlB lic acid with an aromatic di ol conpound. 30[ 0004]
However, the nethobesteds hive)behmssep farblroms puitatestst 8 bemsfilns and

ggfgégﬁgtgﬁtﬁfe&g b@aﬁ&loggﬂcg%x%$1FM%hﬁcﬁ foﬁé’i‘né%@ Hoﬂ%ﬂ%}{] gtln? ‘it
RSNt A LGRS IR I ALy
that i npurarbinetc Gols kexlabit saros wealient propérties (suchlae hqotegiampdeaflane and t he
like. 35| Nect @B trhpiBreQktatde! Ben@ rdchidry pr EJ@x’(Yeerah‘?ér rc%@t@iep%hemlcal

synt hesi zed fromv I ves,

ous
reaction i ¥* 3@%&?&@%@? PWP@rHESSéHﬁ%4Ia?mﬁoéhe SRR poPeIch BT i
| i abl 2@ o wmctbatrthayuhave beeh édelymised enangineéringyplaytes ianviny dudtiiddieldsur t her
the nelt viscosi 900 ?f the reaction syst em becones extrenely high at
e

the | ate stage r.eactj on, t hat rres dlff cult to
efficiently dr a\ﬁ‘sdﬁfft ‘?'dég?,’tplr °‘B§"p?)lﬁ’6"éf ’51}"?1'58 SEn kpopvay fo rexamptle’ the
nmonocar boxfpllowingaiattowdsind phenol s) to the outside of the reaction

f%fte em Accor di 1 | mttehs'cmb%oegiglgﬁsgﬁ@ th&fod SR LIKAR el sdlmggeng bﬁ}gat the
i h et of 8 gt 0l SemeBidor S erouS e A e SEHBRE, °f 1t ho
nmonocar boxyl i ¢ i) Als aztic adidclphipatidnpotyenmdensaiion nlhéoqb(lhqlarcﬂorcan@psmhey
e T ALt ot A
t he pol yaryl at e%d)‘sAan‘gi‘% ﬁFWF’é‘E%?‘{lVOE eggatiop H‘eg‘r?@%ﬁﬁl& P‘ﬁy&ngmsatmn

pol ycondenmathbdjmf aﬂtplhmjf,l edtdref e divarbexiieanid Mithemaposdid did compovadpl! e,
the fold ow ng (iv) A nethod of continuously reacting

20%83ﬁ3y1)y632?%5’9%v%0%50” O 51 bfes TRt PR Oyeadiipip g aid
t wi n- scr ewlibidorideos bt aex tanudateridl hatngobemsheb s methyldne tlslofideie uRdtient
Document | . amounts that itis l(e\ééssa\?v*ﬁ @&/Hﬁ%@?ﬂﬂﬁﬁk)ﬂgﬁf %&bﬁﬁflﬁ’n pekasfio, ale

prepol yner, i'n nol reel'y drop from

en n
a perforat W%Pﬁtseck(%sé’éobﬁ?té%mmr&ﬁﬁﬂfmﬁ bpte, ‘?ﬂ%dhc like. (i) A met hod of
pol ynedd zi ng a [wthyanegiods ef (i) eplfijmeaw rhateralah be syrsiesize] fnvdin various

?)lo L SVr;‘e 2? '3&1‘:&?6 gﬁ@ﬁh@h&ﬂﬂn@bs b 86 rf05R R pRES R AiRch BBl BnfcsSee Patent
erefore, co]loratlon is liable to occur due to the influence of oxygen and the like.
Further, the melt viscosity of the reaction system becomes extremely high at the late stage
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However, the nethods of (iv) to (vi) also have a problemthat the
tenperature of 20 the pol ycondensation reaction nust be set high, in
order to draw out the phenols having a high boiling point to the
outside of the polynerization system Prior-Art Docunents Patent
Docunent s 25[0007] Patent Document 1: JP-A-57-149327 Patent Docunent

2: Japanese Patent, No. 3552820 Patent Docunment 3: Japanese Patent No.
3522031 30 Siheteacionso fhebit Prremst fikruiiQsilleisailt dray optreadtipn BYrPIoghets s t o
Sol ve [ 0008}uch as water, hiv@ogiteseld acids\aed phepolspioahd chessdeal tatretondiisehh. can

B o ol ec Ul oy e, e Pl Bl e saR 1 ik o Sl BE Wi B
The net hod ﬁfedﬁﬁi’a‘éﬁﬂe‘ﬁfﬁfeé iR Rpefetrasd 25 Bigh FRRSE e [or dorgmetiedhef time.

i nventi én, Ruothgrrriosd, ifghemonbeaboxydic acitls arnbepticasls fammbr inale pobaetlatenhayf at
| east one QY %@gkﬁ%ﬁ%%ﬂgﬂ&%@@ﬁg@@@& sting of a conpound

represente y t ormul a conpound represented by
the follow ng f oF4309Ta (2) and a conpound represented by the 5
fol | owi ng fornul As (dddhods fob dawihigahe mompabad;lic acidher the sieaols euaf tie

catal yst. #gg'%%lafté : -&ikco%dfét%é F Y § gl't?ﬁl édﬁ%@é&&ﬁ@#;ﬁlg%é%%a&’bem
]

(0011) .10l mula, Ar | , di val en romatic on group
or a diffal é’ﬁ‘ip"é"rdo%é?’l“’énm%fl@rfe P Begprdip, Bl is a group
represent ed by Gf¥)A Réthodpflcdntinudesly remtingredipliraysaterofy dicirbd@lientid f r om

coch, et i s i i ) QGRS ORAG 0 BLEA SRR o
ot her, twin-screw horizontal extruder having 5 exhaust outlets (see Patent Document 1),
{(v) A method of polymerizing a polyarylate prepolymer in a molten state while
15  allowing it to freely drop from a perforated plate (see Patent Document 2), and
(vi) A method of polymerizing a polyarylate prepolymer in a molten state while
allowing it to drop along a guide from a perforated plate (see Patent Document 3).
[0006]
However, the methods of (iv) to (vi) also have a problem that the temperature of
20  the polycondensation reaction must be set high, in order to draw out the phenols having a

high boiling point to the outside of the polymerization system.

Prior-Art Documents
Patent Documents
25 [0007]
Patent Document 1: JP-A-57-149327
Patent Document 2:  Japanese Patent No, 3552820
Patent Document 3: Japanese Patent No. 3522031

30  Summary of the Invention
Problems that the Invention is to Solve
[0008]
The present invention provides a method which can produce a polyester having
little ¢oloration, a high purity and a high molecular weight.
35
Means for Solving the Problems
[0009]



R3 is a hydrogen atom or a group represented by CX3Y3R6, and two R3s
may be the sane or different fromeach other, XI to X3 are each
I ndependently a hydrogen atom a fluorine atomor RII, Yl to Y3 are
each independently a fluorine atomor Rf, 20R4 to R6 are each
i ndependently a fluorine atom Rf, 0121 or an al kyl group having 1 to
6 carbon atons, and Rf is independent|ly a fluoroal kyl group
(whi ch may cont ailke Btheg frpreduging g eplycser ¢F9Ering ©OdhupPresPHBYEIEID s .
[0012] 25[ Gredprisial chtriucting-adrabsesterificdiofreatiion of 2) let Sge ddmipdihd seléctkd013]
| n the for nylameAkod Sofidiny3h g ' WSRO0
di val ent ar oér’ratﬂlleérr%dgt 8%5%%%?#0%?%&%&%5%%&%&$ya gr0 oupmgg%#}glsaceﬁ&’ gd by
CXI YI R4, Reampogndygpressgisd byithsriplowing frmuls (Pepd e sempend mpresgsonsthe R3
i s a hydr ogfellowing farmvilag3 pwithip dicbpheaed ia theytedencr 63 Boatalyst. R7 is a
per fl uor oal kyl err]riocﬁ%)up (which may contain an etheric oxygen) having
to 5 carbon ato to X3 are each independently a hydrogen atom a
fluorine atom or [ﬁi",m'\l’ﬂ to Y3 are each independently a fluorine atom
or R4 to are each indepeﬁdently a fluorine atom RI, ORr or
an al kyl groug having 1 to 6 carbonp atons, and Rt is
i ndependent | R a—Cl—dBrdE\HAﬂ—Q—e(m-— wHRTh rdy contain an etheric
oxygen) havi ng 1.0 4 karbonllat ons 3[ 0014] 10[Chem 3] R7-CF2 il Iji
F2C-C-0-C Ar-c-o-c-cFZ°(3) 1IX11A7 B|00 F2C-rs
[0011]
10 In the formula, Ar is a divalent aromatic hiydrocarbon group or a divalent aromatic
heterocyclic group,
R' is a group represented by CX'Y'R, and two R's may be the same or different
from each other,
R? is a hydrogen atom or a group represented by CX*Y?R?, and two Rs may be
15  the same or different from each other,
R’ is a hydrogen atom or a group represented by CX*Y*RS, and two R%s may be
the same or different from each other,
X' to X* are each independently a hydrogen atom, a fluorine atom or R,
Y! to Y3 are each independently a fluorine atom or R,
20 R* to R® are each independently a fluorine atom, RY, OR or an alkyl group having
1 to 6 carbon atoms, and
Ris independently a fluoroalky! group (which may contain an etheric oxygen)
having 1 to 4 carbon atoms.
[0012]
25 [Chem. 2]
) ﬁ'
Rz—ci:—O—ﬁ-Ar-%-—D—ﬁ.‘-
R O O FoC

[0013]
In the formula, Ar is a divalent aromatic hydrocarbon group or a divalent aromatic
heterocyclic group,
30 R' is a group represented by CX'Y'R?,
R? is a hydrogen atom or a group represented by CXIYIR?,
R? is a hydrogen atom or a group represented by CX°Y°RY,

CFs (2)

:;Ev
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(0015) In the formula, Ar is a divalent aromatic hydrocarbon
group or a divalent aromatic heterocyclic group, and 15R7 is a

per fl uoroal kyl ene group (which may contain an etheric oxygen) having
1 to 5 carbon atons, and two R7s nay be the sane or different from
each other. [0016] The conpound represented by the above

formula (1) to (("f{),,is preferably obtained by a reaction usi‘gﬂg as a
starting materiaf &2 peEthgrodiyectesTyp(WRICh BiaY SONHHMER SPernRYses havdrel
20 from t hetogreathpn etonsj sti ng of a conpound represented by the

foll owi ng fornul a:! 3 : ) d i ng
formula (6) [001 l&%&%ﬁ@a%fﬁ%&gﬁ@%% @%&%F%hf”&%%ﬁ&? gﬁ(’\%)
25[0018] In the foffnil &e epghipdepgdgpty dflyasios B9ER & by CXIYIR4, R2 is
a hydrogen atom &’ taRbare ughiisppasieniyedivoyinExan 2R ORES: dnslley] bydp bayéng
atom or a gf QUL fRRERIRMHRD by CX3Y3R6, R7 is a

per fl uoroal kyl en r.o (which_may contain an etheri¢ oxygen) havijng
1 to 5 carbon at m,m&égengn% %‘r‘%gaélﬁiﬁr°?‘ﬂ&"§}ﬁ@'h’a@h?qn§ﬂﬂé% TGRSR om

a fluorine latvimgnlae 4 atrbon dbms.o Y3 are each i ndependently a fluorine
atomor Rr, 5R4 E(mlﬁep are each independently a fluorine atom Rr, ORl
or an alkyl group_having 1 to 6 carbon atons, and Rris
indeper?cpently a (I:]EPB‘}'égl kyl group (which may contain an etheric
oxygen) havi ngR71_ e 4 carbon atons,, [0019] 10The fl uori ne-cont ai ni ng
al cohol preferabl% %as 2 to 10 carbon atoms. R2 in formula (5) is
preferably aFs3 CesAnt-diiy—CX2F¥PR6. (3fhe fl uori ne-contai ni ng

al cohol preferabll hasla pKa égf IFeés l%han 15. The fluori ne-contai ni ng
al cohol preferabl'y has™a pKa of I'@s tthan 13.

(0015]
In the formula, Ar is a divalent aromatic hydrocarbon group or a divalent aromatic
heterocyclic proup, and
15 R’ is a perflucroalkylene group (which may contain an etheric oxygen) having 1
to 5 carbon atoms, and two R’s may be the same or different from each other,
[0016]
The compound represented by the above formula (1) to (3) is preferably obtained
by a reaction using as a starting material at Jeast one fluorine-containing alcohol selected
20  from the group consisting of a compound represented by the following formula (5) and a
compound represented by the following formula (6)
[0017]
[Chem. 4]

R‘]
|
RZ—C—OH (5
RS
R-5F:
F,G—C—OH  (6)
H
25 [0018]
In the formula, R} is a group represented by CX'Y'R?,

R? is a hydrogen atom or a group represented by CX*Y?R?,
R? is a hydrogen atom or & group represented by CX?Y°RS,
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[ 0020) 15The fluorine-containing alcohol is preferably at |east one
selected fromthe group consisting of 2,2,2-trifluoroethanol,
2,2,3,3-tetrafluoro-1-propanol, 2,2,3, 3, 3-pentafluorol-propanol,

3, 3- hexaf | uor o- 2- propanol, 2-fl uoro-1-propanol,

4, 4- hexafluoro- 1 -butanol,

,4,4,5,5-qagt.af kor o- 1 - nt anol

,2,3,3,4,4,5,5- ?ﬁé’ 13 P‘th}“b'e Eﬁﬁﬁ@ﬁ?%&hmh B PR 1 ehBHR SHYRe heBRol |
and 2, 2, 3, 3tof eiytenBiess- 2 0 decat !l uorocycl ohexanol . [0021] The di ol

conpound i s pref ex*a@b& a@reaammh&nﬁygh &Q@H%sapaﬂm?néuﬁop Rfrpound
is preferably b| S{g cat al prefe an al kali net al

bl'y
salt or an al kall ﬁrer‘?‘é‘fhaﬂp 5P 3”%3%‘6@9‘2]““’“10“& The
fluorinescont ai nllhgoﬂfmmmhnydﬁpmhnﬂﬁaﬁmme a@mﬁb@ﬁioamﬁkydigmgpmmngw
present i nvpfgg% 3-tetrafl uoropropyl) isophthal ate

b 2, 3,
represented by t r mul 1- 1) 0023] 3Q[Chem 5] F H 00
HF L1 oH (1) fsrlé %Pgl%rgx bR/ R Y borieth an SUirie Enng
to the met hieingdrtogreotban Blogisa pol yest er of t he present invention,
there can be pro 9@1@ a polyester having little coloration, a high

purity dahlg ecul ar_ wei for i.ng Qut the
Inventif)ld: [ 0025] ”%P?P’? ‘?ﬂ@&“fﬂgﬂgﬂlf)gml\@?ﬁlé’ Cﬂ?r%fti‘)g P&Sent ed by
formula (1) is r&z emf@uhﬁ)aspre&mbbw;;rdup(tbprese‘ﬁtadbg@iﬁ(f ds

' SFBSZE]M gﬁ/e ?Ko;{j hﬁe%%?fg,-‘%gfa{rgﬂ co%Bﬁpr@fEr%Qly%hﬂfaI@& &Megs%ﬁrﬂsed

produci ng a poly %‘ngor&c %ﬁ@*%@@@%ﬁ@h‘ﬁ/%ﬁ?@%{ﬁﬁwﬁ of
obtaining a pol yé@ﬁ@] by conducting a transesterification reaction of
the spegjfic fl U%b ﬂﬁm‘?&%ﬁiaﬂﬁﬂ]&l&ﬂﬁﬁ& Pﬁﬁ)‘db'l t%b%n@%él@&em%%ﬁow

\(MC;P a?yg![ gl)co%gs g o?g 2, fﬁﬁuoro%ano? r5C263 9tctraﬂuoro qu%o a?ut)l 2 EC.”:%ZB Lentaﬂuoro-

1-propancl, 1,1,1,3,3,3-hexafiuore-2-propanol, 2-fluore-1-propanol, 2,2,3,4,4,4-hexa-
fluoro-1-butanol, 2,2,3,3,4,4,5,5-octafluore-1-pentanol, 2,2,3,3,4,4,5,5-octa-
fluorocyclopentanol, perfluoro(t-butyl) alcohol, and 2,2,3,3,4,4,5,5,6,6-
20  decafluorocyclohexanol,
[0021]
The diol compound is preferably an aromatic diol compound,
The diol compound is preferably bisphenol A.
The catalyst is preferably an alkali metal salt or an alkali earth metal salt.
25 [0022]
The fluorine-containing dicarboxylic acid ester compound according to the

1,1,1,3
2,2,3,4,
2,2,3,3
2,2,3,3

present invention is bis(2,2,3,3-tetrafluoropropyl) isophthalate represented by the
following formula (1-1).

[0023]
30 [Chem. 5]
F - H EC:[) E H . F
o \OMH (1-1)
o H H F
F F
Effects of the Invention
[0024]



As the catal ysts, known transesterification reaction catalysts can be
menti oned. Specific exanples of the catal ysts include carbonates of

al kali nmetals or alkali earth netals 20 (such as sodi um carbonate,
sodi um hydrogen car bonat e, potassium carbonate and cal ci um
carbonate), hydroxides of alkali nmetals or alkali earth netals (such
as |ithium hydroxi de, sodi um hydroxi de, potassi um hydroxide and

cal ci um hydr oxi défeorging kg the mgthgg fog producingp Relysstes af tap Pregans inventionsthge
quat er nary canb®piothmes apblyesdr hayidsg lidle solofatibadiphgurie) audiamigh fheleaiaras

l'i thi um al ypd,nghydri de, sodi um borohydride, potassium borohydride and
t et ramet hyl ammoni um bor ohydride), hydrides of allcali netals or
allcali earth netals (such as lithium hydride, sodium hydride and

cal ci umshy dvioddefpr Catkmp@atelse Infentibkal i netal s or alkali earth netals
(such as lithi urTLd'gFglhoxi de, sodium et hndde and cal ci um et hoxi de),
aryloxides of alkal]” netals or alkali earth nmetals (such as |ithium
phenoxi de, sodi uh%ﬁé%f&é@m s gABBewvhreessEd reformpa Ab)is rofgrred fhasr ei n
Arl is an apwbend (O oTh¢ omBRadsgyameenadiby tealties fopihulat kalalso eiptifaklg or

al kali ear trgfe‘qrgtg.al S (such as lithium acetate, cal cium acetate and
sodi um_benzoat e zi.nc conmpounds (such as zinc oxide, zinc acetate
and zi € phenoxi @@?6] boron conpounds (such as boron oxide, boric

aci d, sodi wkdiardabeProducingRoyektedtyor at e, tri butyl borate and tri phenyl

borate), siliconteoapaUnes &ﬁﬁﬁﬁ%ﬁo@éﬁ%} 608 Feififinvatth WR AkhdLE €

tetraal kyl silicon, tetraar . ) , .

di phenyl - ewﬁagﬂma Xpeter P avcngsagéﬁl%ﬁmﬁﬁwwmﬁagme§Ieﬁ9ﬁ1°§§mrme-
ger mani um ernteieinggéenrtarylicracidesteacimpoundieith g dioiaompomdinhhaigescacech a
ger rranilgm REGH/ Xi de), tin conmpounds (such as tin oxide, dialkyltin
oxi de, diallcy téQB Qjar boxylate, tin acetate, tin conpounds having an
al koxy group or 97 oxy group bonded to tin, such as ethyltin

t ri but oxi déCatalgsts)or ganot i n conpounds), | ead conpounds (such as |ead

o ces sy ooy I RESE OERAE R e S BBt
as quatern Peﬁl‘é%?w st F%tfﬁyﬂhiéflég"n%f%ﬁnﬁ‘ﬁ% RGPS 9 AR ggh eial
quat er Aar y (suwls endodivsaltioste, sadinmiiydsogeoegpinnatispotassiin cadbomatt armdmajeium
oxi de and SRbbIR MRS AL @mmﬁﬁ%@@@@é&ﬁ%@ﬂﬁ%&ﬁ Ef&ﬂ%?liﬁw&@@e?e 5

acetate, manga carbonate an ngane orat e I ta .
compounds €% wﬂ%&§°¥la?'£ﬁfa&%w“aﬁwg@ﬂ”§w%ﬁ P oy e&ﬂl}?ahﬂe&%éalﬁf alkali

titani um amthmetaicoit ermuatompyanasoniisnl edits ag hgiridesafiboronac elnatieim (such as
zi rconi um xliER andlided: 31%?309&%&!)18%%9@, o@gsitﬁﬁ E&Wdﬁfﬂ: in&jtei%&ﬁ pi um
acetyl acetone).. [002 10As the cat sts, t a I al, salts or
alkali 28ar ﬁﬂ@?@{"& bag Yf”ég"()é%iﬂgﬁé’? alk: 1%&#&{@3&?@4{@55 °}h§ﬁ§+ﬂiﬂﬂ'€s
of _ bor on ohydridensodinm hyhlyide @.mﬂ@!cimi kaixidele slko:eidgsloﬁx]kdémetahabr olikala errth

aci d sal t s)},.af&smhek ﬁﬂﬁlﬁ‘i’lﬂeﬂloiﬁ'd&‘%&lﬁmr&?%&t 1 ke 8d cﬁﬂﬁ?actﬂwﬁgﬁgﬁéoxides of

resi stance and colorafion resistance the polyester, and t

car bonat es ¢y 8 '%gﬁ‘a]éﬁ?iﬂ’srﬁ‘?ti‘lé ?SB'Fh ?’Fﬁ&?‘i‘ﬁé@gﬁ“dﬁoﬁo hegXides num of
the al kal i mugtesium mnmimuo-aa‘r-mi,mn@aw-mae(mmmmﬂ efamrarydehei gnoup) e w
150f eagy @wahikalh lsagjxeflalglgi Flafilo: Ykalh Qﬁmnﬁag%&ﬁaﬁa%%mﬁbfﬂ%&he,%ium

catal ysts may be use er.alone or 1n c Ination of two or npre
Cher eof . TR TOLR Froaie 2HieFempeRid (sieh araing oides AR ACEBtednd 6ing o4

by nmass, apbknpridéebabh yorhpoanisi®dhtae bbredokide, mads acid) asditm doratd) erirkitiay]
conpound o r ' i ' : ' [ : o
(producti VF’?&&%%%(?%F ?%drtéip ?ccl)’%pec{)dfr & ,%?@2‘#, rodgé?s{uiblg% %I?CI.O ? ﬁglde’
pol yest er a‘tﬁé Slipaendstivalkylsiieon, Ff'émé%iﬁéhc%P‘qqigié}’lrﬁﬂl}[lﬁglgéﬁsmc‘m)’

( Fl uor B he- gantaaium g pbueia (snok yd geemdvdurd okt arermGmigpotendah)oride, germanium
The fluori pgs I ALl | §: i < :2ASt
one sel act SoE PR PROSRLY, L ilEn B el o DR OBl Sl
(2) and coﬁﬁgﬂm xylptggiacetpieihsomppungs haying arrallgXyErepner Ryigxp)aroup

bonded to tin, such as ethyltin tributoxide, and organotin compounds), lead compounds
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R3 OOR3 [0032] 30In the formula, Ar is a divalent aromatic

hydr ocar bon group or a divalent aromatic heterocyclic group; Rl is a
group represented by CX1Y1R4, and two RIs may be the sanme or

different fromeach other; R2 is a hydrogen atomor a group
represented by CX2Y2R5, and two R2s may be the sane or different from
each other; R 3 is a hydrogen atomor a group represented by CX3Y3R6,
and two R3s(syaRes kad pride depdacatate,deadicatbepnte, primicaderbosatcind allioxides 9t X3
are each i net@psiaeenida opolaiibleadys bnigi@Binpeurids (At BequakBlydmdRiniunY $alisO

Y3 are eac i j t -~ R, ch
[ ndependenﬁu?{eglqﬁfpglgfgﬁ%ﬁg a Sglﬁrsyf "Jn}d?'p *“E%:E? agsr%@%n SIa s{23/3[&%%0 %rﬁ%o g’\?ﬁ ‘?ng‘%%t o]
6 carbon ata§Astimenypxide and antiyenny prIEek Mpnginese GempRInks (sughas menganssec h
gw[aé] conts% nicee higandse Cacy@R)ant) ﬁMhm?sk bbfatet}, tRATERA BoBhdmEs (shdhQid 3]

em ~C Q-G - - 3 ol J - ' Ft!
Coosay g B e Shpiebs antiolifed i abl SRl cftpmd (e o
group or a ZIrHpeAeetapGiFeeniem paide nlkeyidey @ apfeiges oRairGogiug dHd girponium
repr esent ecicltylaéddn¥).R4; 12.2 is a hydrogen atomor a 10 group
represented by Cxa¥2R5: R3 is a hydrogen atomor a group represented
by CX3Y3R6; R7 iS a perfluoroal kyl ene ?rou which may contain an
et heri ¢%xygen) hatiesgtalyssghsalkadi peal satiorrsikaicatiomysl safte(caepates,
ind ﬁ pen g e ntliyyroaid:aag daﬂﬁ@[f Rydridesief bardnl dd @lumbeung hoanides, altoxidYs, afyloxides aiid
each indep t ; . .
i ndependent%P %gal, afc?ﬁtf?ﬁl)ra\% 5%%%dqw%fthr§ térﬁsﬁgaﬁk%ug%l;g%r?%ﬁﬁﬁ 31\1/4 ng.l1to
6 carbon at8leEtionFrgistenceiof thespolysster geddp awhenaes shyrraxisteaand seljs ofdwgws
Eggi:%c]h Famy of BoroA bhataihind e heCallok ey oxfh‘ﬂmﬁicrbgrtﬂn%ﬁlslbgﬁgérb@gg‘wdﬁﬁ nl_fgg

5 R = I, - C- -Ar-C - 0-C - I

%5 %ghﬁg}ﬂviiablhgﬁmflg@lg‘ﬁ’é u#ec))cggrﬁ%;lvgx?‘es

F2C - R7 20[ r is a divalent aromatic
hydr ocar bon grou a divalent aromatic heterocyclic group; and R7
is a perfiuoroal Eyd cuatystiyoaybe(uadt dthermyneee i @inibiatoebiteoict maxyhen)ys
having 1 to 5 ca 3 Y, e 13 j5f f er ent
&Q@éﬂx&cg&gﬁ; he Gyt ﬁﬁd 'rlrsgl?su%g frddf? 1696 1 @Eﬁﬁgsfshﬁd

from each ot her. | do r g ag&roup in ch-one_or
mor e hydr od&serably fremalle 1 4§ by magslbaged pn e diol capppupd pf pangdslin ng
nf)kaflveose vienf dflpehaeriemivhhse (Rotittivity) étﬁd)detmomi]nl kh efplwsinﬂlp@cg:eh rieabhiiz an
al kyl grou ' : B....an al koxy group having Ito
10 carbon %P m%@eﬁggﬁw’ﬂl&%&%ﬁgﬁoﬁgﬁ&y group, a vinyl group, a
cyano group, an E88¥r group, an

(Fluorine-Containing Dicarboxylic Acid Ester Compounds)

The fluorine-containing dicarboxylic acid ester compound is at least one selected
25  from the group consisting of compound (1), compound (2) and compound (3).

{0031]
{Chem. 6]
R1 R
I |
Rz—cl:—o—_ﬁ—Ar—ﬁ--o-clz-Rz {1
R® © O R®
[0032]
30 In the formula, Ar is a divalent aromatic hydrocarbon group or a divalent aromatic

heterocyclic group; R is a group represented by CX'Y'R?, and two R's may be the same
or different from each other; R* is a hydrogen atom or a group represented by CX*Y?R?,
and two R%s may be the same or different from each other; R? is a hydrogen atom or a
group represented by CXPY RS, and two R%s may be the same or different from each other;
35  X'to X3 are each independently a hydrogen atom, a fluorine atom or R, Y' to Y? are each
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30 amido group, and a nitro group). Speci fic exanpl es of Ar

i ncl ude a phenyl ene group, a toluylene group, a xylylene group, a

bi phenyl ene group, a naphthylene group, a fizrylene group, a

t hi enyl ene group, a pyrrolylene group and a pyridilene group. In

vi ew of heat resistance of the resulting polyester, a group of a 6 or
nore-nmenbereq ring.is _preferred, iy view of heat resistance qf;

the resul ti‘ﬁg‘?PﬁB‘ipeg?@%i‘g OTF IR ANR ; g‘PIRgB{q qa\éyyméwﬂagqnﬁw ?Wiaaqn}ﬁi.’r

group repr e@Rhired alky] grbvep Havidgdvib Ggatbon atins; aphd R issndeperdenlyef faroraiky!

5[ 0038] | : : i i er of O to

4, R8 is S]%g‘}[po@\]%} IChg?J%%Qﬁgjr? éﬁ%ﬁ%ﬁ%’&%&ﬁf%nﬁg&? %ﬁ?m{t %Sﬁi% car bon

at ons, an al koxy @}3 p having 1 to 10 carbon atons, a cycl oal kyl *

group of5 a 5- to[dkm@hbered ring, or a phenyl group; and when p is

from2 to 4, R8s y be the sane qr different from each other.
Speci fic exanpl e§ of the groups represented by fornmula (4) include
1, 2- phenyl enﬂzg-FGu-pOAG-?,—mhe@yJ-ena:gmbﬁ, (2) 4- phenyl ene group,

3-met hyl - 1, 2- phegpyl en 'groupé') 4-@ W yl -1, 2- phenyl ene group,

2-met hyl - 1, 3- phehyl ene“gr oup,” 4- hyt - 1, 3- phenyl ene group,

S-nethyl -1, 3- pherysgne group, 2-nethyl -1, 4-phenyl ene group,

3-phenyl-1, 2- phenylene group, 4-phenyl-1,2-phenyl ene group, )
2- phenyl - 1, 3- pbe H}/%é F%ﬂ’g‘%oﬁbl,s aﬂ"ﬁ%@h‘b‘P‘T,@%&‘W‘l”%@“@P @ﬂiﬁ)‘?“’alm aromatic

g- phenyl - 1, iRteplvgdid ow; & moﬁrpﬂm:&ydcd by xRy RE3@ hgdrogym, at@d or a
utyl-1,42- 24245 RU : :

2-t- bu'E1Ll y0|2_ I%Q%I%‘Jﬁﬁ& %E gy @rxoﬁi# ’ goﬁzéthy %ﬁ%ey‘ﬂ%% %l- %ﬁ_’?‘ﬁf@#&%ﬁ%"& 5) )

5-t-butyl - £X Be‘r@/‘ ishReriyaseaiKylene grayp (\hich may senswy o fReriorigen) having 1

3- cycl ohexytd 5 tarbephtemy] X' ne X neteach iddeppndenthe x fldraged-apdne myfluerie: gomopR";
2- cycl ohexyilz 133 - glhﬁ@x - p,

5-cycl ohex y‘lﬂ?'t i?l,f %a%@%i%ﬁhﬁ%ﬁ%e&iﬂﬁ?ﬁu%rﬁzg Q'liéolel(l:yc 6%%%%@%%%g%ﬁ%%g9g

group. [ 0048PrpEgam, eoﬁl W%—@BHE%VH}%W& B &S e iy est er

conpounids, indeppalently £ fudkdpalgyidronp ifphivinchay dorPdin an ethgricafxggane baviing Vioew of

usef ul ness chb% m<esul ting polyester (polyarylate). [0041] [Chem
10] (0042] (Met g for Producing Fluorine-Containing Dicarboxylic
Acid Ester Conpo §] The fluorine-containing dicarboxylie acid ester

conpound can be {Theai.@kd by a 5 reaction using as a starting materi al
at | east one fl7uori ne-cont ai ni ng al cohol selected fromthe group
consi sting of ﬁi:o‘r?fmnd (5) and corrtiiound (6): (0043] [Chem 11]

RGO FL—C—0—C—Ar—G—0—C—CF2  (3)
F.C—R?

20 [0036]

In the formula, Ar is a divalent aromatic hydrocarbon group or a divalent aromatic
heterocyclic group; and R’ is a perfluoroalkylene group (which may contain an etheric
oxygen) having 1 to 5 carbon atoms, and two R’s may be the same or different from each
other.

25 [0037]

Ar may be a group in which one or more hydrogen atoms are substituted with
other substituents exerting no adverse influence on the reaction (for example, a halogen
atorn, an alkyl group having 1 to 10 carbon atoms, an alkoxy group having 1 to 10 carbon
atoms, a phenyl group, a phenoxy group, a vinyl group, a ¢yano group, an ester group, an

30  amido group, and a nitro group).

Specific examples of Ar include a phenylene group, a toluylene group, a xylylene

group, a biphenylene group, a naphthylene group, a furylene group, a thienylene group, a

8



R3 R7-CF2 11 F2C- C- OH 10[ 0044] In the formula, RL is a group
represented by CXIYIR4; R2 is a hydrogen atomor a group represented
by CX2Y2116; R3 is a hydrogen atomor a group represented by CX3Y3RG6;
R7 is a perfluoroallcylene group (which may contain an etheric
oxygen) having 1 to 5 carbon atons; Xl to X3 are each independently a
hydr ogen at om fluorine atgmor Rr; 15 Y1 to Y3 are each \
independenthﬁ?qemwégap l5pe gPVP-R mw@gaf’rtéeswewwheefﬁ%%uy
a fluorine pdlyster, 2ZrqupO\a Gror anorcamnbrybergh ingds afermed, ahd troviéw oéhdaon
atoms; and lebitades oF AHSRAREE BbvYstdd ahd 4437 ARkl (8% P raiAkCh

SHpanc o B Bhilrdt ahd 485 AAAGINGY B OHPn %’fsﬁ%om

contain an et 0 ) ng, 1 .to" 4 carpon atons. | 004

the fl uori nEPEHHEe ibﬁiﬁ#gfgﬁ ‘ﬁ‘Bﬁgqrf““’é‘i@df%W(ﬂm FEA ng a degree of acid
di ssoci & i on hi glfgd38t han t hat of the diol conpound is preferred in

vi ew of inprovingefdie ofransesterification reaction rate. Accordingly,
preferred is a conmpound in which a fluoroalkyl group is directly
bonded to an a-peskiion carbon atom (hereinafter also referred to as
a carbon) of I oup. However, an al cohol in which a
fluorine atomi ect |y bonded to an a carbon is unfavorable
because a degR&gation reaction due to a dehydrofluorination reaction
is liable to occur. 5[0046] As a neasure of the degree of acid
di ssoci ation, th@03®h of the fluorine-containing alcohol is used. In

t he case where t [ 0 1oS o . L | 0 he
pKa of the fluor F}ﬁ?glg%ugﬁ’ Ing@%[; oﬁg{?to?{égg?s%% E?Ltoﬁégg%aﬂ%muig%or
near |y b p@vRgddo %ﬂrgwtwssﬁ% BrYsereyp heingt! ta &0 cabmpteRe eexdeer e
the di ol cogmupuid 5+ & HRmamhbaixhting ork penygigmppyad, whcne ipRamdfto 4h®s may
fluori ”e'coc?%tt@é%@%r@ff%%gho&%a&r £Lrably less than 15, and nore
preferably les ;Shan 13, becayse the pKa of Iiggg?’%iﬁ al cghois IS
about from 15 t oSRHI]eremples eﬁﬁ%@m tepyfsepied By §f)ingude 1,2-phenylene
fl uori ne- cogmtg, hidnhemllaerodupl hd-phenylend&Erous, Jamethylti2-phenylepe goemided by

CX22R0,5 NafiBhil. 12 SREOBHEYD) AR Shehl U i SRR llgr_%go'Ré

and nore preferab rine-containin 0

are a gr ouE B Bielii-dd- Ry nvisos eses, STy ARhercos eaEnt-BEey
CX3Y3R6, r ghpmddne\gedup, 4-phengl-V,2 @hemtdne groppfa-plenylnk3-phatylkne grogp, dkmhetndd |
because t hey NPk, hepbliy SLARIN!3-SHANRS: RO SN2 ACHRheY: S, 301
hi gher the de rgceﬂof t he aci |s?gg| ti %n of t&e; E1 oHenE-c%n al ni ng
al cohol is.buﬂgﬂ STy 1995 P YRy Bt iPHR TR G RPcoh ‘FUL’J]p’ PRFRGIYERES 2
to 10 cdr boht-itdas3-phdnyleheghbip Ortibued-d Sathenylenegralpc 2rdlityhdd-phemenaor e
carbon ato A L | - g i ' (o]
uorros sk SR et el 2
group can (R QR - phenone GEPUp A RIGHE CRYLFRS SEPWR A IpBERYITbor

| ess car borphatybeme grovpemmdiZheycRbétylrddiphenydenatgaiupi ng al cohol di ssoci at ed
at the tine of tgm?]ransesteri fication reaction is renoved by
distillation, the f ri.ne-cont.ai ni ng al.cohgl has such a boili

point that it ca SH@%@E‘P?'W&‘W@G”&W@F a‘h‘& Fﬁ°r€8WBP‘ETE6fr?§¥“P°““dQ9'U
Accor di ngl yand eemposind (reces prfeyred in dpp bfushfulfiess eitipereatitingpoltesiehe ti nme
of the trar‘(ﬁ@§atr§15ge§_i cation reaction, which nmakes it possible to
produce t he pol yf% ﬁl: havi ng hi gh quality. 30[0049] Specific
exanpl es of the 965k i ne- cont ai ni ng al cohol s include 2,2, 2-
trifluoroethanol [Qheital0ll2. 4.2), 2,2, 3,3, 3-pent afl uor o- 1- propanol
(pKa: 12.5.2), 2,2,3,3- tetrafluoro-I|-propanol (pKa: 12.7"3),

1,1, 1,3, 3, 3-hexafl uoro-2-propanol (plCa: 9.4"), 2- fluoro-I-propanol
(pKa: 14.0"3), 2,2,3,4,4,4-hexafl uoro-1-butanol (pKa: 12.5'3),




3,3,4,4,5,5-octafl uoro-1| -pentanol (pKa: 12.5"3),

oro(t-butyl) al cohol (pKa: 5.39),
,3,4,4,5,5-0octafl uorocycl opent anol (pKa: 8.59) and
3,4,4,5,5,6,6- decafl uorocycl ohexanol (pKa: 8.5"5. Above all,
t or oet hanol, 2,2, 3, 3, 3-pent af | uor o- 1- pr opanol ,
,2,3,3-tetrafl uoro-1-propanol and 1,1,1, 3,3, 3-hexafl uor o- 2- propanol

are preferred i i ofQeasy al ddhol Hrecdvery at the pol ynerization
tenperature and] ifd stri@l |y easyé availl gbifity. 10050] The
pKa val ues ( oot the” hror t armi ng..pl cohol s descri bed
above are 5val desL(H1) by ol | owi Hglj?.gd'asuri ng ‘method, literature
val ues (*2), and Gal ues (* py an estimation techni que. [0051]

*1: The pKa of the fluorine-containing alcohol having a high degree

of acid dissocifatgolf (stfong acid strength) is determ ned based on
the foll ow ng: 10 pKaJ s peasured as the degree of acid
di ssoci ati on%ﬂjon - cgnt ai ni ﬂgFaIr_cohoI {4 an aqueous

A uor igeycantiaiyi n{g cohol) + S (water)

sol ution theredt E
-> HS+ (conjugate acid of waer) g A omy"ugat e base of
t he equilibrium constant

fl uori ne-contai ni ng al cohol) Thel[cgor nHI &
becones the foll ow ng equati on. Ka = [1-151][AL/[14A][ S] When a
dilute aqueous sgjoypj on i s assuned herein, [8] can be approxi mated by

1. Ka = [FIS#/ Ka = | a HS} (Al = :| 1.-10g[ Al/ [ HA
S noe 1t -1 Mletigg iSodiEiig T P-CobemitBntery v 8RS CorBREh  on
-log [HS] is 20edbufluarigecpriaiping dicahaylie agid esteepmmoritd can be obtaingg bya
hal f - newgt r abdcﬁ&duﬁﬁfase,staiﬁﬂg rratéridfhe 1601 612, fuSAnd-SataidRy ARGHCPXI¥RM iR t O
pH = pKa c be made..Framthe Eﬁveamsntl 0 f'e‘? consi deration, the pKa
was neasur 3@"%%“%’“%“?8?&’?%@ 8 f‘?”ﬁogfl‘g 7 with respect to the

f1 uori ne- cont ai n[83Jal cohol s having high acidity. [0052] *2:

J. Amer. Chem Sghem,98, 6851 (1974); J. Org. Chem, 32, 1217 (1967)

*3; Estimated va Egs (estimated fromthe difference (A% in
stretching frequency between hydrogen-bondi ng OH and

non- hydr ogen- nd"_gO b ?d on the followng 30literatures); J.
1217 96%, J
R

ﬂ..
-
c -

Org. Chem, 32271 Aner. Chem Soc., 86, 4948 (1964)
[ 0053]

-or:
F,C -—(I)-——OH (6)
H

10 [0044]

In the formula, R' is a group represented by CX'Y'R* R* is a hydrogen atom or a
group represented by CXZYZRS; Rlisa hydrogen atom or a group represented by
CX'Y?R®; R is a perfluoroalkylene group (which may contain an etheric oxygen) having 1
to 5 carbon atoms; X' to X° are each independently a hydrogen atom, a fluorine atom or R';

15  Y'to Y are each independently a fluorine atom or R': R* to R® are each independently a
fluorine atom, R, OR' or an alkyl group having 1 to 6 carbon atoms; and R is
independently a fluorcalkyl group (which may contain an etheric oxygen) having 1to 4
carbon atoms.

[(0045)]

20 As the fluorine-containing aleohol, an aleohol having a degree of acid dissociation
higher than that of the diol compound is preferred in view of improving the
transesterification reaction rate.  Accordingly, preferred is a compound in which a

10



As a nethod for obtaining the fluorine-containing dicarboxylic acid
ester conpound by the reaction using a fluorine-containing al cohol as
a starting material, the 35 follow ng nethods (a) to (c) can be

menti oned, and the nmethod (c) is preferred in view of high yield.

[ 0054] (a) A nethod of obtaining the fluorine-containing

di carboxylic acid ester conpound by transesteriflcation reaction of

conmpound  ( Auoggaileyl gropp isskires h@@ﬁiﬁdaw AP Agpostierotiioniatem (heremafieraipacisredy
cat alhys]'E [t@@é’)@]:ar&ﬁx@bﬁﬂhyc&é’ﬂyll Rup- GHwever, Bn RBoHol inl(high szluidi‘QE @jom is

In the for t r I
St 5T gty AL BB T RGN AR o
group haV|ﬁbhﬁh@@KTOméaﬁﬁﬁﬁo%ﬁéﬁﬂe“h%&uﬁhe 10 aIkyI group nay be
branched and may[ooaéf ai n an et heric oxygen. Two | es may be the sane

or d erent 11 o 636 b ke sbBOSFlon gocinb Dl TR Ao DB DO

the fluorine-con ning dicar
conpound ( 8Ycohe) iy wsgdt Ipitharage Wh%?helﬁl@l EURRUNh IS ﬂéﬂl@@ﬁ giol P?mrcwad 1
presence ofpka of #Hedlupshe-cdnBdEBg albdHoeinpretahbly (ebd thiB 1xdrhe@ly 10 because the

-CGA-CC X14 [0059] 20 In the formula, Ar is a
di val ent aé%%aggﬂrﬁfdroca roup or a dival ent_ aromat

het er odfcl i ¢ gr olhe sese Wéeff(ﬂ? pleomaeynd;inanalivhationdiql Wapwéf%eﬁaaﬁtb@n
or a hal ogemodhdeantaiing flasHo! BRpeefahblXlest Manly shdmareiadfogbly 16k ih 1X14
to X16 areb%@a%Pe%ﬁﬁﬁf‘%g&le&&h@fiﬁgﬁ% P % a hal ogen atom and

at | east one o en ‘atom of X11 to )(16 are
preferably haloggW'Ht and nore preferably quorlne 25 atons or
chl orine atons. Cbmpammqs)txs pretialy £fludritecomhining hRokd wwhisk RAisangoup

b |
b;C glrlg gu L t“ %{:?%sgfétgz# by ciseipal aﬁ%kp&f s% tﬁfdg?y%? &%Bﬁ&%%@ﬁmﬁ&%&é&ﬁ& an @
fiuori ne- c SMIEPIRIHHLE ﬂ‘éﬂ%‘ﬁ@’lﬂ?"émﬁ@i"eh@é% which Bnﬂﬂ}%oﬁrm FEOup ERpregented
conpound ( %y CD(:}YFléamﬁ a\tdup représented bNEXEORL abspbdiiyels] eakdy 4 tertiary fluorine-

containing alcohol, because the more the fluoroalkyl groups bonded to @ carbon are, the
higher the degree of the acid dissociation of the fluorine-containing alcohol is,

20 [0048]

The fluorine-containing alcohol preferably has 2 to 10 carbon atoms. If the
fluorine-containing alcohol has 2 or more carbon atoms, a stable fluorine-containing
alcohol in which no fluorine atom is directly bonded to the a position of a hydroxyl group
can be selected. If the fluorine-containing alcohol has 10 or less carbon atoms, when the

25  fluorine-containing alcohol dissociated at the time of the transesterification reaction is
removed by distillation, the fluorine-containing alcohol has such a boiling point ﬂ)at it can
be easily removed under mild conditions, Accordingly, it is unnecessary to apply high
temperature at the time of the transesterification reaction, which makes it possible to
produce the polyester having high quality.

30 (00492]

Specific examples of the fluorine-containing alcohols include 2,2,2-
trifluoroethanol (pKa: 12.4°%), 2,2,3,3,3-pentafluoro-1-propanol (pKa: 12.5™%), 2,2,3,3-
tetrafluoro-1-propanol (pKa: 12.7°%), 1.1,1,3,3,3-hexafluoro-2-propanol (pKa: 9.4, 2-
fluoro-1-propanol (pKa: 14.0"), 2,2,3,4,4,4-hexafluoro-1-butanol (pKa: 12.5™,

35  2.2,3,3,44,5,5-octafluoro-1-pentanol (pKa: 12.5'3), perfluoro(t-butyl) alechol (pKa: 5.3,
2,2,3,3,4,4,5,5-octafluorocyclopentanol (pKa: 8.5°') and 2,2,3,3,4,4,5,5,6,6~
decafluorocyclohexanol (pKa: 8.5°"),  Above all, 2,2,2-triflnoroethanol, 2,2,3,3,3-penta-
fluoro-1-propanol, 2,2,3,3-tetrafluoro-1-propanoi and 1,1,1,3,3,3-hexafluoro-2-propanol

11



30[ 0061] [Chem 14] Z-0-Ar--0-Z (0) 00 [0062] In the formula,
Ar is a divalent aromatic hydrocarbon group or a divalent aromatic
het erocyclic group; and Z is a hal ogen atom Two Zs may be the sane
or different fromeach other. 5[0063] As the catal ysts used in
the method (a), known transesterification reaction catalysts can be
mentioned. As the catalysts used in the nethod (h), there may be
ment i oned AFKAFETERIANSY effasadleelr] reenyerit HePalymerizatien IsmRsEAE and

hydri des anstHuairily easeavdilabitist al hydri des; al kali metal 10hydroxi des
and al kali earth dgg?]al hydr oxi des; phase-transfer catal ysts; alkali
nmet al hal i des, aF alli earth netal halides and _anmoni um hal | des;

i on- exchange r estHPRERES (Hd- * & ofdhs frosnepongyiving alsphabrdessribed pbove are
sel ect ed f valed (¥¢) loyr thel folloony) sdaburing eletiod, litddatureWalue¥\(*Ayoand Zalues(d3)4y,

and transe 4l j eaction catal ysts. [0064] 15In the nethod
(c), when %L?itngdu?ﬁhégﬁﬂﬂ%e. atomor a chlorine atom the reaction

proceeds in an ubiPatlal yzed state, and the desired product can be
obt ai ned by al | oti:Mhe pKe of dafudrar-dontamimpeetolMaling a hiphaie e ofacid

hyd hat . : j by bubbli f
AR %%“F?‘E‘é%{ﬂ%@gﬂ Bl ERTORIEY pe nurhr
of ol é8 of the IFﬁRI&aIP Pagasupedias Bif deptss Pf Jeil disAriaom of ghedlwopnsrortanipg o
nunber of nizbld inin 4dueousndlutiad thyreafhar ged conpound (9)

(f1 uorine-contai thﬂugf?rﬁ%&é{n%%é%yggr(sg ?@b”—ﬂfﬁ%&%}%ﬁ% abifb bien) + y

preferably nore, t y or nore, particu
pr ef er abl yASn?CSPJuﬁ?}F ?Seioﬁﬁg‘?ré’\ﬁr%ﬁ%ra@ﬁ?é yield of the
fl uori ne- cont ai nThegforhhdaoibx yquilibranl dnaait deconenpie dolthwiRbhEat]

I n the,get hod (ckag;lggag‘?ﬁmﬁﬁose of adjusting the viscosity of the

reacti on system Qr | e anount of heat generation,, a sqQl vent
may be used. How®h&padilye 9\‘/‘5691“9%13\?6?1%{’?%7@ﬂf"i"c‘?%“ﬁ&&‘?’ﬂé‘?ﬂt‘% y 1.
reactor and the Kos§H8f] [Afé[ld&si red product in a sol vent separation

process, it is £ e h QR Rrformed in a
solvent-free stgﬁg _!dlgﬁg%mg?g]l[{}pe._[ﬁﬁ%wgg%[tAls]é[ﬁ%]enRer atyre jn the
met hod (c) is pr F@r‘éﬁlafegf%ﬂf%@‘{‘?w?m.m SR Nt e np“hgs[gﬁ $in
t he negbodequa) toitke pldual |y t he atnospheric pressure. [0067] (Dol

Compounds) 35As I;ﬂggﬁ nds, aliphatic diol conpounds and
aromatic diol co i

110l ( 1 cor
are preferred b g g{%’lﬁé‘fﬁﬁ %t%”lr[%g%d@{”a Elglfj?rlrsgg%tf %‘/‘gﬁ‘%‘z‘g‘%‘@g‘}%@‘?gﬂ &
obt ai ned. pBO648]be made.
From the above-mentioned consideration, the pKa was measured with a
25  potentiometric titrator, with respect to the fluorine-containing alcohols having high acidity.
[0052]
*2: J. Amer. Chem. Soc., 96, 6851 (1974); . Org. Chem,, 32, 1217 (1967)
*3; Estimated values (estimated from the difference (AX) in stretching frequency
between hydrogen-bonding OH and non-hydrogen-bonding OH based on the following
30  literatures);
J. Org. Chem., 32, 1217 (1967); J. Amer. Chem, Soc., 86, 4948 (1964)
[0053]
As a methed for obtaining the fluoring-containing dicarboxylic acid ester
compound by the reaction using a fluorine-containing alcohol as a starting material, the
35 following methods (a) to (c) can be mentioned, and the method {c) is preferred in view of
high yield.
[0054]
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As the aliphatic diol conmpound, an aliphatic diol conpound having 2
to 12 carbon atons is preferably, in view of heat resistance,

chem cal resistance and nechani cal properties of the polyester.

Speci fic exanples of the aliphatic dial conpounds include ethylene

gl ycol, 5&ethyl ene glycol, Methylene egcoI tetraet hyl ene gl ycol,
3-chloro-1,2-pro edi ch o anedj ol , cycl phexanedi ol ,
1, 2- propyl ene gl tg?dp‘?ff?affl?%t 15ﬂ9‘@’8’|°“°° tg}nﬁ}g k@ﬁﬁ“gﬁ%"ﬂc}'

1, 3-pr opane:dmpbundjhymabwmnﬁmloh readtjod-of aerapredd 1) with, aflvptinapaddiohg 1, 4-
but enedi ol , 3 2n0M81E B e%erfceBPE‘Ezﬁél?ﬂ‘ ol (hexylene glycol),

3-nmethyl -1, 5- pen (ﬁ 1,5- pentanediol, 1,6-hexanediol and
fluorine- contaln 3 |oIs (such as 3,3, 3- trlfluoro 1,2- 1
Opr opané&di ol ). [ (C&&) 12] As the aromatic dial conpound, an

aromati c diol_ conmpound having 6_to 20 carbon atons is preferably, in
vi ew of heatR?—eﬂ-sC&n&e—Qah@aﬁ-B%l (gpi stance, mechanical properties
and nol dability of e p yester (polyarylate). 15Specific exanples
of the aromati c d| ounds include resorcinol, catechol,

hydr oqui none, & |s(4 hydr oxyphenyl) pr opane [aI ternati ve nane:

bi sphenol A], dr o e e
name: bi sphenol %;ngi‘q&?ﬁ] g@@?ﬁ%ﬁ%@% oﬁ&h@?&%&?&a&@l&?%ﬁfaﬁé’
4, 4' - di hydhewiasypisargp; R iS§{14 prwnrmmpmwm hir 10 carbon atoms; and the
di hydr gy nanm ﬁk@h}@ﬂﬁy b@hlaﬁuh@@hﬁu:rha%n&mme Bﬁ?@ﬁs Tivo RMaagl tee.thd N

vi ew of easXm r&‘ﬁ"r atlyw %h {h a raw materi al useful ness of the
pol yaryl at §*Mpf P ErolT R Y 8 &Ferred. [0070] (Transesterification

React i on) 0R§7Ja specific method for obtaining a polyester by
transesterif yi Ng(Lh Aeméthetddfi B rirE O tha f1iérit@-cdhBRinpaidaioRkykCaci et er

conmpound W [0} ne

fol |l ow ng r?é ngcflg b?&slgwgg(g%%?oung ﬁé)ggrcﬁeﬁfﬁonfgud’%nc'g%f%%ﬁﬁg%%%ﬁcP tF% i's
preferéd Peasenseef ¢ prialys) yester can be produced by a sinple process.
(A) A nethod of g:obg]ectl ng t he fluorine-containing dicarboxylic acid
ester conpound at‘&i ?5] conpound to nelt pol ycondensation in the
presence of a ca 1Iys and (B) A nmethod of subjecting the
fl uori ne-cont al mk¥g di car box¥Wi c acid ester 30 conpound and a di ol
conpound to LEI O(?-&?' e gt nin the presence of the

catal yst. Tﬁ terrperature in the nethod (A) is
preferably equaIX1f5000r h|@h@(1‘4t han the nelting point of the dial
conmpound or the fluorine-containing dicarboxylic acid ester 35
conpound in an elPPY] stage of the reaction, and preferably equal to
or higher than tiahe®kiilagafien divarht atrdi}ﬂatn% Y@GArBtn grau;aoﬂ @diedlens iragatiof

br of er abl y HgE b S X o K0T <80 o ALY il i TP BFyc Qo
pol yester. & Iw@mofx to X" Wehalcwpn BlowH Xt H@%mwh@wdemd@sﬂy(ﬁhymen
initially eRad @Qdaaidgunoatbmemmcuateamr@hmgmid@caxlfmyhal@gea@to@h ester
conpound to the %J? K0 18 B(“m)e S%Iferabl)blpa?oﬂlelq 'a{[ohg-la&ﬁ n?oqg n%' Oalflal ol

conpound (quorlne contalnln
CONPOURE) BIRYSIPE SIHOBRAAGRY: i étléwstsmfemdethataéﬁ@f&m@eewutsrbé%&fsu red

mol ecul ar  \Welugikll sefu'[lehl@t@fch‘ﬁﬁzh@ba produced togdther dshh@g¥redc ont ai ni ng
di car boxylic aci ter conpound/di ol conpound ratio (nolar ratio) is

preferably from to 1.20 because the polyester having a nolecul ar
wei gh of about 1(0?0thlwdapﬁ@btmnlrcwh@ﬂuvrms—f:@wamﬁéleparb[oam-aﬂ]md ester

compound by allowing compound (9) to react with a fluorine-containing alcohol:
30 [0061]
[Chem, 14]
p— ——— r--— ———
Z KILI‘ A (l?ll Z (9)
o O
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10 (Function and Effect) In the production nethod of a pol yester of

t he present invention described above, the specific
fluorine-containing dicarboxylic acid ester conpound derived fromthe
fl uori ne-containing al cohol which has a relatively high degree of
acid dissociation and a | ow boiling point conpared to that of phenols
as aromatic hydrocarbon and can be easily 15 renoved to the outside
of the systemis [4068hsesterified with a diol conpound, so that the
pol yneri zat i on r &bt famutaah eisiasiivalegharombriciydrigle®sn poliy oed dizaént efomatic

possi bl e aty, Q%;El?ﬁ’%?%pahﬁﬂ'fm L ?E&?ﬁl ml t'ﬂwﬁ ?%S’ﬁa%%ﬁ{e BPdIffér%manm

sol vent . Accor avi ng e col orati on,
purity and S°heHH: nol ecul ar wei ght can be produced by the si rrpl e
process.5 20[ 007410063] That is to say, in the fluorine-containing

di carboxyli ¢ _aci dsgaleglg e%&qﬂqle'&tgﬁgﬁom LANBALIN redbify dear ee

of dissociation an ester site is ect 0
el ectron wiPHYFRRAMEF MFHI9E%E | es caused by the fluorine atom so that
the transesteri f iAeaieicanlyseasdd in thetolicaqb), tietemayrbeananiatddalicliahetals and

compound  or,pay;i L1 OliRl; rﬁ&ﬁ‘iﬁ%x‘?&ks lufia S35 da¥in %@taﬁ’ﬁf&ﬁ o8 kal L Ner

the rate Of trapnsesterification t1on_as an equl 'um reacti,on

can be & cdwerxidstandadealisarth matabhydeygies: @B?S&r%#efd‘sﬂt%ysﬁyalbﬁlbﬁﬁ@thaﬁé@
| ow boi | i ngiatiiemth meel hzﬂi&éﬂhdhﬂnﬁﬁi&nﬂ&hﬂﬁpioﬂia}tcﬂa&mﬁﬂs tampdmdostt si de

of the pol yom%]g%&neg& oB T EIAM Bl bt Bl DonsBSELUANEL Yo, W0 7

producti on yest er o sent venti on ‘using the
f1uorine- céptZ aEﬁ“E‘é’i‘ R%Yeé"t%&’&cﬂa]é’%tﬁer conpound can sol ve the
probl ens of 30d| t0‘0|54:]ul ty of obtaining a high-nol ecul ar-wei ght

pol ymety, col o at fidfe ol o ien'7226 ke Hor bR GIRSIGH, Wirodcln 2

| ong perlod of
production H‘Ré’FFf{ﬁdI“ G “%a%F%%ﬁt%@n@g’F ﬁlﬁsnieﬁ 8“’615 \Fé’hlﬁ %%{P“:d by a‘ﬁo“’mg the

t ransest er irédctaen foqmnocedtkahipd temoﬁﬁg 08ydrdgen halidehengntes enthe puvidadfitber wi | |
be descri bgg tQﬁ'b \%Bb'ﬁngB‘fﬁﬂéﬁgd \%ﬁ rtﬁvflﬁ{ ence to exanples, but the
constTue as

present inv nt|o Iéa elngllmtedtothese
exanpl es, [0076] s Chromat ography (GC) Anal ysis) cC
anal ysiz® was per‘ll“knna‘ecloﬂhe ngmitdn ef molek ofhe mitatlp ahafadSIuoridecortdiging

fol | ow ng ' n
ot por et O%&gﬂa&% @@?m@ﬁ%ﬁgiéé% 9)%1%%13 tgsyfon @%Juuﬁ@iz oﬁm BaRAkng
Chr bat ogr AR SR TEORA {Rigyeterably m o1k PEpforably 2,5y
perfornmed usirggnd bat:élrhdrlqufagblaripnmmrus inmigerof ith@otal tiddofithe fluorine-

condi tions A system nmanufactured by
Shi madzu CS?’%%@%?&W w%d]‘%éé gg»@ El detection [0078] (NMWR

ecti1on net
Anal ys ) NVR an g@. s was perfornmed using the foll ow ng appar at us
under the fol | owinrthe hethod),tforths purfpeal adjusing Ale30Bosityed tfeaedctioesystom

JEQL Ltd. }lIghRy (RQhotn i nbat gertbR Y solvelirlad beBELT SRFRver Mhew of
the volumetric ¢fficiency of a reactor and the loss of the desired product in a solvent
separation process, it is preferred that the reaction is performed in a solvent-free state, if

30  possible,

The reaction temperature in the method (c) is preferably from 40 to 200°C.
The reaction pressure in the method (c) is usually the atmospheric pressure.
[0067]

(Diol Compounds)

35 As the diol compounds, aliphatic diol compounds and aromatic diol compounds
are mentionied. The aromatic diol compounds are preferred because the industrially
useful polyarylate is obtained,

[0068]
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19F- NWR (282. 65 MHz, solvent: CDCl1l3, reference: CFC13) [0079] 20 (Cel
Per meat i on Chr omat ogr aphy (CPC) Anal ysi s) The nol ecul ar wei ght
of the polyester synthesized was determ ned by perform ng anal ysis
using the foll ow ng apparatus under the follow ng conditions and
converted to that of polystyrene as a standard substance. Apparatus:

1-11, G 8220GPC, Fe S rpQr at i s 3 T SK
guar dcol um Supe %w%k#&qqﬂ nﬁm{%&g@g&g}ﬁa&g ?]\9?1 ?é}?%o%?g g{t—@“%%ﬂog Parbon
col unmms Mob#tpas isweefrably.dp viswad bt trsisien, ehenrienl essispngypndmeshagical
Det ecti on nrbjeetks oRthegolyestéd on 30Col uim tenperature: 40C [ 0080]
(Synt hesi s Exanpl } £ B.s(.2 -tetrafl 1)
| sopht hal ate (Co ¢ %%%1%%%?’%?#&? %gpg%c éé‘océmif)%dts chg@g eﬁgfgg{)@?&x’
equi pped wi digfdeneslyqeb reqtiylene glyspl, efragthylepesbycplyR-cBipre biwarpsesdiolahd a
?g op% )ng f L&]ﬂtﬁb«,l,Sﬁg@pﬂe(ga, éﬁldma\]ganaﬂou E,Q@Fdﬂ?&h@ﬁlbcdl!ﬂiprbjﬁﬂ&c@mound

- was, - t n Al (e [
| ncr eased tﬂaﬁ%{s}?ﬁw@ﬂst%’?ﬁfoﬁ%e?%éﬁ:ﬁ%ﬁgﬁ?ﬁ%ﬁ#%ﬁ%ﬁ%ﬁm 4
2,2, 3, 3- t ethuimediok Spmeipdriorentancstinl Suprdlensalygol). wanctdd Scpcatapgsinlshs-
theret o wi tgenBegdisl} NB-hexaaéditlad doeppicogaingioeliolisheh RBE3-ifagroar)2-
mcreazleO ;ﬁ@aﬂ%d he internal tenperature and the degree of hydrogen
chlori de gas generation. After the dropping was conpleted, stirring
was performed at [¥8BC for 1 hour. Thereafter, the tenperature thereof
was increased toaAb4kxGravhatlcaliclRsapound Gintahenaddie dict eopouny Hivigedtoitl catbiosle

. . . i '
L haT et isBRFURE ol i M2 Ro R RELARIE Gl s s hith Bhonefiet, ™

5 the reaction 0 N was
t enper at ur end mpdgegility efrthe polypster (pglyapyiatelcr ude sol uti on was col | ect ed
and sulysect ed t o SpceifidNVREnplagbithd SomAtc dolr@fipbiinds idcluda ses6@iubl, E4atediol, hat

corpound (87oatings B F I e oGt MR 22 1
a yield of B¥¥-bydroxyphenyDhexatinprapsopapsaltyroptiyq pamerbisphenol AF], bis(4-
hydroxyphenyl)methane, 4,4”-dihydroxybiphenyl, bis(4-hydroxybiphenyl) ether,
dihydroxynaphthalene, phloroglucinol and condensates of phenols. In view of easy
20  availability of a raw material and usefulness of the polyarylate, bisphenol A is preferred.
[0070]
(Transesterification Reaction)

As a specific method for obtaining a polyester by transesterifying the fluorine-
containing dicarboxylic acid ester compound with a diol compound in the presence of a
25  catalyst, the following methods (A) and (B) can be mentioned, and the method (A) is
preferred because the polyester can be produced by a simple process.
(A) A method of subjecting the fluorine-containing dicarboxylic acid ester
compound and a diol compound to melt polycondensation in the presence of a catalyst; and
(B) A method of subjecting the fluorine-containing dicarboxylic acid ester
30 compound and a diol compound to solution polycondensation in the presence of the
catalyst.
[0071]
The reaction temperature in the method (A) is preferably equal to or higher than
the melting point of the diol compound or the fluorine-containing dicarboxylic acid ester
35  compound in an early stage of the reaction, and preferably equal to or higher than the
melting point of the polyester in a later stage of the reaction, Further, the reaction
temperature in the method (A) is preferably 300°C or less, in view of inhibited coloration
of the polyester.

15



cK +2 FH(5-1) FHFH Il (3c¢c 011 HF  (1-1) [0082]
For compound (1-1) as the product, structure assignnents were
performed by '9F15 NMR anal ysis and GC-Mass analysis, in addition to
11-1-NMR anal ysis. The results of 114- NVR, 19F-NWVR and nass

fragnents of corrpound (1-1) are shown bel ow. 11-1-NWR
8: 4.762 (4H, 0]07%]2 6 Hz), 5.962 (211, tt, | = 3.3, 52.9 Hz), 7.617
(1H, t, 178Hz 297(21-1, dd, = 1.8, 7.8 Hz), 8.711 (1H, t, J =

.5 Hz) 19F-N1V1 18mn09§ ¢ pymbgrafmotes obBe iitigdly chargaBlpsine-caryiningt ,

1 1.7, 3.dcarbodylic dd7d ested B@n dukd t@tﬁ@mﬁﬂb%ﬁ%l@ﬂiﬁg %ml
( C(=0) PhC( - -&%%(Fna?(%ém 343 %IWZO%S?# ng:q e
394 (CF2I - | éﬁf §“
Exanpl e 52) 2ppopriatelss¢lect desi:rsi(ug o, ths @sm&m@immmgsh@ § polyester.
Terepht bal ate ( W‘H@ﬂ&ﬁiﬁle(c&ntal}xh dicarboxyliclaBid@s®@r &ﬁ%ﬂﬁﬁ/ﬁlmmoﬁﬁﬁuﬂcﬂaﬁ& or
a1 DB°0 Ml il RIS 6 B G R
char ged, aﬁ@lghﬁrﬁé@lﬂﬂé’po 1 Qb@ut K980 isralradnedther eof was i ncreased t o
100C with stirri 73]

10  (Function and Effect)

In the production method of a polyester of the present invention described above,
the specific fluorine-containing dicarboxylic acid ester compound derived from the
fluorine-containing al¢ohol which has a relatively high degree of acid dissociation and a
low boiling point compared to that of phenols as aromatic hydrocarbon and can be easily

15 removed to the outside of the system is transesterified with a diel compound, so that the
polymerization reaction rate is high, which makes polymerization possible at low
temperature. Further, it is unnecessary to nse a solvent. Accordingly, the polyester
having little coloration, & high purity and a high molecular weight can be produced by the
simple process.

20 [0074]

That is to say, in the fluorine-containing dicarboxylic acid ester compound in the
present invention, the degree of dissociation of an ester site is high due to the effect of
electron withdrawing properties caused by the fluorine atom, so that the transesterification
reaction thereof with an aromatic diol compound or aliphatic diol compound is easily

25  performed, Further, the rate of transesterification reaction as an equilibrium reaction can
be accelerated because the alcohol obtained as a by-product has a low boiling point and
therefore can be rapidly removed to the outside of the polymerization system by
distillation. Accordingly, the production method of a polyester of the present invention
using the fluorine-containing dicarboxylic acid ester compound can solve the problems of

30  difficulty of obtaining a high-molecular~weight polymer, coloration due to the reaction at
high temperature for a long period of time, and the like, which are problems in the
production method of a polyester using the conventional transesterification.

Examples
35 [0075]
The present invention will be described below in more detail with reference to
exampies, but the present invention is not construed as being limited to these examples,

[0076]

le



Then, 1248.84 g (9.46 nol) of 2,2,3,3-tetrafl uoropropanol (conpound
(5-1)) was added dropwi se thereto with adjustnent of the dropping
rate whil e observing an increase (AT) of the internal tenperature and
t he degree of hydrogen chloride gas generation. After the dropping
was conpleted, stirring was performed at 100C for 1 hour. Thereafter,
the 5 tenperature thereof was increased to 140C whil e observing the
degree of H{ds Chpomatotaphy (EC)geslygisher ati on, and heating was performed

for 9 hours in t@iBihaly8t Wat pdrit@mbEadisl (ROFNBRinG <a ﬁﬁﬁﬂﬁcﬁtﬁ@f&lb

sol ution was qc.]ool ed to roomterrper ature Ther ea a part of
crude sol utPBHMEE col | ected and subjected to H-NIVR anal ysi s. As a
result, it was cépparatnedG-haa, eanfroured by ShinadgaCopewtdoeed as a main

product (yi el d basgeidmetife enpastiginh5-1): 43.1% . 96. 7% [0084]
[Chem 16] O Cr- npound (1-2) as the product was obtained in a

yield of (- 20978 HFFFF (51 HOil 0VH
(Gas Chromatography Mass (GC-Mass) Analysis)

GC-Mass analysis was performed using the following apparatus under the
following conditions:

10 Apparatus: GC-17A/QP-5050A system, manufactured by Shimadzu Corporation

Detection method: EI detection

[0078]

(NMR Analysis)
NMR analysis was performed using the following apparatus under the following
15 conditions:

Apparatus: AL300, manufactured by JEOL Ltd,

'H-NMR. (300.4 MHz, solvent: CDCl;, reference: TMS)

YF-NMR. (282.65 MHz, solvent: CDCls, reference: CFCl3)

[0079]

20 (Gel Permeation Chromatography (GPC} Analysis)

The molecular weight of the polyester synthesized was determined by performing
analysis using the following apparatus under the following conditions and converted to that
of polystyrene as & standard substance,

Apparatus: HLC-8220GPC, manufactured by Tosoh Corporation

25 Guard column; TSK guardeolumn Super MPHZ-M

Column: TSKgel SuperMultipore HZ-M, 3 columns

Mobile phase: tetrahydrofuran

Flow rate: 0.35 mL/min

Detection method: RI detection

30 Column temperature: 40°C
[0080]
(Synthesis Example 1)
Synthesis of Bis(2,2,3,3-tetrafluoropropyl) Isophthalate (Compound (1-1)):
Into 2 2000-mL glass reactor equipped with a thermometer, a stirrer, a reflux
35  condenser, and a dropping funnel, 500 g (2.46 mol) of isophthaloyl chloride (compound (9-
1)) was charged, and thereafter, the temperature thereof was increased to 100°C with
stirring. Then, 715.53 g (5.41 mol) of 2,2,3,3-tetraflucropropanol (compound {3-1)) was
added dropwise thereto with adjustment of the dropping rate while observing an increase

17



ocd" Il HF F F+ H21-1C 15[ 0085] For conmpound
(1-2) as the product, structure assignnents were perfornmed by 19FNVR
anal ysis and GC-Mass analysis, in addition to 1H NVR anal ysis. The
results of IHNVR 19F-NMR and mass fragnments of corrpound (1-2) are
shown bel ow. 111-NWR 8: 4. 760 (411 ft. J =1.2, 12.9 Hz), 5.947 (211,
tt, J = 3,3, 53.2 Hz), 8.154 2 0(414, s) 19F- NMVR 8: -137.020 (4F, d,
52.9 Hz) @?2 obihg intormal tynggerature andyte degres of hydrogenhiorifseasgeperations

( PhC( =0) 0ClAf he2dehbpiiflg waGdmip(efedOgtithisy wid) bbb 2CHPE Ko 1 IBodd

(CF2CH20C( = E:{A_gé g%Q%g:&gﬁ%@of w§?ﬁcx(eg: AT LR Egéﬁ&cg‘(tﬁ@ac%rec of

CH2CF2CF2H)
hydrogen chlorlde gas generation, and heating was performed for 9 hours in total. After

5  the reaction was completed, the crude solution was cooled to room temperature,
Thereafter, a part of the crude solution was collected and subjected to 'H-NMR analysis.
As aresult, it was confirmed that compound (1-1) was produced as a main product (yield
based on compound (5-1): 41.8%). Compound (1-1) as the product was obtained in a
yield of 93.5%.
10 [0081]
[Chem, 15]

o
1]
~

? -y
C C
ORI e
F H
F

(9-1) (5-1)
F _H © O H _F
F i il F
H/{\l/}\o’c C‘OM\H + 2HCI
F F
ey
(1-1)
[0082]

For compound (1-1) as the product, structure assignments were performed by '°F-
15 NMR analysis and GC-Mass analysis, in addition to 'H-NMR analysis. The results of 'H-
NMR, "*F-NMR and mass fragments of compound (1-1) are shown below,
'"H-NMR &: 4,762 (4H, 1, ] = 12.6 Hz), 5962 (2H, tt, ] = 3.3, 52.9 Hz), 7.617 (1H,
t,J=7.8 Hz), 8.297 (2H, dd, Y= 1.8, 7.8 Hz), 8.711 (1H,t,J=1.5 Hz)
ISE.NMR §: -137.142 (4F, d, 53.1 Hz), -123.257 (4F, tdt, ] = 1.7, 3.3, 12,2 Hz)
20 MS m/z: 235 (PhC(=0)OCH,CF:CFH); 263 (C(=Q)PhC(=0)OCH>CF2CF,H);
343 (CF,CHOC(=0)PhC(=0)OCH,CF,CF,H); 394 (CF:HCF,CH0C(=0)PhC(=0)0
CH;CF2CF, )
[0083)
(Synthesis Example 2)
25 Synthesis of Bis(2,2,3,3-tetrafluoropropyl) Terephthalate (Compound (1-2)):
Into a 3000-mL glass reactor equipped with a stirrer, a reflux condenser and a
dropping funnel, 857.21 g (4.22 mol) of terephthaloyl chloride (compound (9-2)) was
charged, and thereafter, the temperature thereof was increased to 100°C with stirring,

18



(Exanple 1) Synthesis 1 of Polyarylate : Into a 300-nL
reactor of a nmelt polynerization apparatus, 20.99 g (0.092 nol) of
bi sphenol A (compound (10)), 27,20 g (0.069 ma!) of conmpound (1-1),
9.07 g (0,023 nol) of conmpound (1-2), and 0.0027 g (0, 5x104 nol) of
pot assi um bor ohydri de were charged. The foll ow ng deoxygenati on

s evacuarEdETbE i1 ol el Fha3 e o RBar o ReRaY G e S0 r
t her eby r endoapwisg thergtg evith adjustntehteofelaf drepping rhte whila observingas: ifidrbdse (WDagdii n

W th nitrogensfedat RfpabhiRSRASKd doglth BPRYE n bRO8F gak EORMYior. 7] AfdrghHOOH
(1 0) 10CH3 [0088 The. redct or, ‘'wa |%§¢]§e§i{n an, oi | a%‘{\

pr eheat ed g (ves ePmplEted, SURIE Vi PRIEFTREY Al Bl POWat AOFERTEMYG ur e
of 200C5anderspesitire thersg! speincreaded ROBIP @ mhilAsbsarvirgdhd degree lo€hydubgen

equi | i brat 'cﬁl&ﬁ&\@&s%@ﬁ&ﬁ:ﬁﬁdan@fhteﬁﬁag% g&@fﬁg&gorg'ﬁgurts Rerop®! | drdyeet ers

S

were 15conpletely nelted to forma col or uniformliquid.
Ther eaf { er FEEOR 1is COMRIEsn R ORHE SHURBITAS RONELIARNE FRPSHTFOr Rerepitii s
whi | e mai ntpait pf thg ctudesqdntEnsvas eoliastet! hed subjcted to H-NFAOalysisands 4 result, it
t enper at ur gk Rod 239 Gons mplodiBSyRINBMRA LD from
t he regét or agg% fgﬁ%ﬁ?}%‘gj&?{ ogﬁd(d%gti I%%gtggﬁégﬁ% el Vi r.llg fl @0%
After miCPRIBRRES Q-5 4f-d e r GEPOUTS [ -PAS thediRquat Wakebiained ita Xighf of
250C, and ®h&%pressure in the reactor was 20 maintai ned at 300 Torr.
After 60 m nutesyogdje tenperature in the reactor was increased to
270C, and the pr surf in the reactor was maintained at 10 Torn After

@ﬁ‘ﬁe 4

60 m nutes, the ture in the reactor was increased to 280C, and
the pressure inghe reactor was maintained at 1 Ton. After 30

m nutes, the pollynerizati on was ternif by cooling to room
t enperature tQ-obtaFmta polyaryl atc resentgd by the foll ow ng
formula (11):"25[ 0089]| [ Chem *18% 4 @ CH3 (0090] The mass

average nol ecul ar W P of theFrquTlti ng pol yaryl ate measured
30 by GPC anal ysis was 1, 962, the nug@g; aver age nol ecul ar wei ght
(M) thereof was 9,(885, @nd the degreeof dispersion (Mv M) was
1.515. The polyarylate had no ol ogati gn and was recogni zed as a hi gh
purity one. The results thereo rée shgwn in Table 1. [0091]

(Conpar ati ve Exanple 1) H L ) o H F F + 2HCI
F 0 H
g
H F

(1-2y ©

15 [0085]
For compound (1-2) as the product, structure assignments were performed by 1op.
NMR analysis and GC-Mass analysis, in addition to 'F-NMR analysis, The results of "H-
NMR, *F-NMR and mass fragments of compound (1-2) are shown below.
'H-NMR 8: 4.760 (4H, tt, Y = 1.2, 12.9 Hz), 5.947 (2H, tt, J = 3.3, 53.2 Hz), 8.154
20 (4H,s)
PE.NMR 8: -137.020 (4F, d, 52.9 Hz), -123.203 (4F, tdt, J = 13.0, 3.4, 1.7 Hz)
MS m/z: 235 (PhC(=0)OCH,CF,CF;H); 263 (C(=0)PhC(=0)OCH;CF;CF,H);
343 (CF2.CH>0C(=0)PhC(=0)OCH,CFLCFH); 394 (CF,HCF,CH,0C(=0)PhC(=0)0
CH,CF.CF;H)
25 [0086]
(Example 1)
Synthesis 1 of Polyarylate
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Synthesis 2 of Polyaryl ate Into a 300-nth reactor of a nelt

pol ymeri zati on apparatus, 20.99 g (0.092 nol) of 5bi sphenol A
(compound (10)), 21.96 g (0.069 nol) of diphenyl isophthalate, 7.32 g
(0.023 nol) of diphenyl terephthalate, and 0.0027 g (0.5x104 nol) of
pot assi um bor ohydri de were charged. The foll ow ng deoxygenati on

process was repeated_three tine Degxygenati qn pro ;. Th

reactor was evac Oa‘?"f(!i@ciﬁ’ﬁ??*} melf pol YRerzatiorkAnPRratugs 4)- gg&aéﬁégmﬁgdgt
1 Torr, thédsphgnotﬁr@mmmgncb@dm)m 20ag1(0 Oﬁhﬁ-roda)aj’fta-npombel i e &dF gr0.0&kmol)
10filled a ?b&nﬂ&uhé‘ n S)t &HQ%M‘?%(& fdg '1381%5 e Weledse ged L

The reactor ‘i an 0| eat.e 00C. Stir

was perforrﬁ:’a loving P?Ygﬁ%&“ﬁnﬁ’&?bséﬁ“&f{??‘éﬂt %G@eﬁnd a stirring speed
of 200 Bpm As aDeceqrgéﬂauort ﬁrecamlThemactbr Wiassdvhaatedast doiutibthe greafuteer 10
m nut es, H'ago%?t'[%z Rmbvin Qgﬁeﬁtﬁh%e%h&le%etr&c{&(v% a

col orless orml ) qul when’'the reaction
was contin pgﬂn‘gxﬂ?rplpmge@go aptgosH%qrﬁtpgﬁsmrﬁg the pressure in the
reactor at 260 T@A8End the tenperature in the reactor at 250C, phenol
was exhausted fr%\aﬁlhﬁ]r eactor and started to be distilled out in a
receiving flask ter 6Q mnutes, the tenperature in the reactor was
) b sure in the reactor was naintai ned at

T
] 1 @ BHt ep®r at ure in the reactor was

i ncreased to 290 . pESsure in the reactor was nmai ntai ned at

10 Tonl10After 60 mi nute$, 3the tenperature in the reactor was

i ncreased to 300@@p8gnd the pressure in the reactor was nmintai ned at

1 Ton. After 30 f‘ﬂe%%c?o% a%*l%m?@é&’x th@&h&@%j[tbggg"]@?ﬁgﬂ}@ Y5001 1 NG

to room tenperature é %
aver age noPeEUmss a\ﬁéwglrhaﬂ)(tmwewetorﬁ 0¢ %ﬁﬂﬁ‘ﬁg%&?‘?épfﬂ%f@nméﬁr ed
by GPC anake)smit Shatmsl e]qﬁ:.h@&ilon tvaeadhiendbdficn VEmames ek €lg Hold marérgivire( V)

t her eOFL Sar y lgéﬁ/anaﬁf%ﬁl td 1% glroﬁgss Bglgghslﬂﬁ{ds | Qe e W}he%ﬁ:l vg‘lﬁﬁ ﬁ%'r ity

The po 0 co recogni zed a
one, The r &agignsvasicantimyed &ré TERgHWiLlE mantaining UF presguyg Ay the Tfésqoéatf‘m

Exanpl e 1 Conasd fikiterepelxaap te Jeatlondt 26070p comsbulid 6P Newna|exiust2D{:6@ e
Bi sphenol a{n%? 2 a%fzgtepco%rcﬁ \Ql ,:nﬁ 1‘16‘% e%mﬁ'%% %E‘IS A;ter 60 minutes, the

Bis(2,2,3, uor o rop
Bi s( 2, 2, 3, mneraiue infhe @mt@fp*yasmqrﬁﬁs%@ﬁ%ﬂca@@ thgpmsuge ipjthaTespar was

i sop ht iaal ahaintalded 363G THrH h el 60 afiids] hatsaiperatufe Bih@readtbravasdiicreased to

pot assi um 9%"@1??(1%&{19&&339&99 #hé rShctor was maintained at 10 Torr,  After 60 minutes, the
temperature in the reactor was inereased to 280°C, and the pressure in the reactor was
maintained at 1 Torr.  After 30 minutes, the polymerization was terminated by cooling to
room temperature to obtain a polyarylate represented by the following formula (11):

25 [0089]
[Chem. 18]
CHa
OOt
l 11
CHa O 9] n
[0090]

The mass average molecular weight (Mw) of the resulting polyarylate measured
30 by GPC analysis was 13,962, the number average molecular weight (Mn) thereof was
9,215, and the degree of dispersion (Mw/Mn) was 1.515. The polyarylate had no
coloration and was recognized as a high purity one. The results thereof are shown in
Table 1.
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pot assi um bar ohydai de: 0.0027 g Tenperature, Pressure, Time (1) 230C,
740 Torr, 60 min (1) 250C, 260 Ton, 60 min (2) 250C, 300 Torr, 60
mn (2) 270C, 150 Torr, 60 mn (3) 270C, 10 Torr, 60 mn (3) 290C,
10 Torr, 60 mn (4) 280C, 1 Torr, 30 min (4) 300C, 1 Torr, 30 mn Mwv
13,962 12,091 Wh 9,215 7,312 MW Wh 1.515 1.654 Pol yner Col or

Col orl ess and trﬁﬁgﬂ?rent Col orl ess and transparent [0095] In
Exanpl e 1 using thé-fluorine-containing dicarboxylic acid ester
conpounds, (Eeepasdivedixgmpled) havi ng a hi gher nol ecul ar wei ght coul d be

synthesi zed at agSyr#eis 2 of Polyarylate
Into a 300-mL reactor of a melt polymerization apparatus, 20.99 g (0.092 mol) of
5  bisphenol A (compound (10)), 21.96 g (0,069 mol) of dipheny! isophthalate, 7.32 g (0.023
mol) of dipheny! terephthalate, and 0.0027 g (0.5x10™ mol) of potassium borohydride
were charged. The following deoxygenation process was repeated three times.

Deoxygenation process; The reactor was evacuated at 0°C until the pressure

therein reached about 1 Torr, thereby removing oxygen, and thereafter, the reactor was
10  filled again with nitrogen to the atmospheric pressure.

[0092]

The reactor was immersed in an oil bath preheated to 200°C.  Stirring was
performed at an oil bath temperature of 200°C and a stirring speed of 200 rpm.  Asa
result, thermal equilibration was achieved after 10 minutes, and the solid matters were

15  completely melied to form a colorless uniform liquid. Thereafter, at the time when the
reaction was continued for 5 minutes while maintaining the pressure in the reactor at 260
Torr and the temperature in the reactor at 250°C, phenol was exhausted from the reactor
and started to be distilled out in a receiving flask,  After 60 minutes, the temperature in
the reactor was increased to 2707C, and the pressure in the reactor was maintained at 150

20  Torr. After 60 minutes, the temperature in the reactor was increased to 290°C, and the
pressure in the reactor was maintained at 10 Torr.  After 60 minutes, the temperature in
the reactor was increased to 300°C, and the pressure in the reactor was maintained at 1
Torr,  After 30 minutes, the polymerization was terminated by cooling to room
temperature to obtain a polyarylate.

25 [0093]

The mass average molecular weight (Mw) of the resulting polyarylate measured
by GPC analysis was 12,091, the number average molecular weight (Mn) thercof was
7,312, and the degree of dispersion (Mw/Mn) was 1.654. The polyarylate had no
coloration and was recognized as a high purity one, The results thereof are shown in

30 Table 1.
[0094]
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10

[0096]

While the invention has been deseribed in detail and with reference to specific
embodiments thereof, it will be apparent to one skilled in the art that various changes and

invention.
This application is based on Japanese Patent Application No. 2011-045195 filed
on March 2, 2011, and the contents of which are incorporated herein by way of reference.

15

[0097]

Industrial Applicability

modifications can be made therein without departing from the spirit and scope of the

The polyesters obtained by the production method of the present invention are

useful as materials for fibers, films, containers and the like, and particularly, the
polyarylates are useful as engineering plastics.

22



R'0 F2C-R7 wherein Ar is a divalent aromatic hydrocarbon group or a
di valent aromatic heterocyclic group, RL is a group represented by
CXl YI R4, R 2 is a hydrogen atomor a group represented by
CX2Y2R5, 30R 3 is a hydrogen atom or a group represented by CX3Y3R6,
R7 is a perfluoroallcylene group (which may contain an etheric
oxygen) having 1 to 5 carbon atons, %&f@&SXS are each independently a
hydr ogen atom a fluorine atom or to Y3 are each

i ndependently a fluorine atom or R4 to R6 are each

i ndependentlly a Alhhdder G polyeQelec&ﬁ rﬁﬂag&:bﬁdﬂc Qﬁﬁsbﬁéﬂﬁ&ﬂidn to
6 carbon ato ndently a.. r oal kéqd group

(whi ch ey f%ﬂ%ﬁ?%?f??gs?ﬁst@f’ﬁm%ouai@e&ecwﬁ%ﬂﬁﬁs B w0 HEH Bt

and [ Chém represmpedipthp fotjowimpiornmul (10, p¢ompousiapregteribp theraliowing
wherein Ar fosnnda @ Mﬂ'eﬂi&?np@ﬁﬁﬁ%ﬁﬂe@en{éﬂ@ HA6 AN G fodH Ha @F) vt dial ent
aromatic h%terotg’%é g gef Eb nq%) is a perfluoroal kyl ene group
(whi ch may CORTE A B P E ﬁs n) haV| ng 1 to 5 carbon atons, and
two 12.7s may belGMsm. ¥hme or different fromeach other. 2. The nethod
for producing a gol yester accordi néhto claim1l1l, wherein the conpound
represent ed b lﬁe above formula (') to (3) is obtained by a reaction

using as a 1& {—ammmg-amtb@wal_@t_ e one) fl uori ne-contai ni ng
al cohol sel ecte iromﬁ he grgup cohgisting of a conmpound represented
a

by the foll ow ng*for a (5)“and aRcorrpound represented by the
fol I ow,gg formul @1‘1&9}1 Ar[lsq]c%%lelﬁlaro%é‘h%oéa@mﬁoug rgzd.?valent aromatic
heterocyclic group,
R! is a group represented by CX'Y'R?, and two R's may be the same or different
from each other, .
R is a hydrogen atom or a group represented by CX*Y?R’, and two R%s may be
15  the same or different from each other,
R? is a hydrogen atom or a group represented by CX>Y°R®, and two Rs may be
the same or different from each other,
X' to X* are each independently a hydrogen atom, a fluorine atom or R,
Y! to 'Y? are each independently a fluorine atom or R,
20 R* to R® are each independently a fluorine atom, R, OR  or an alkyl proup having
1 to 6 carbon atoms, and
R'is independently a fluoroallkyl group (which may contain an etheric oxygen)
having 1 to 4 carbon atoms;

[Chem. 2]
y }
R2~—~(]}—~O-~C—~Ar—c o#c <|3F2 2)
R® © o) 7
25 FzC —R
wherein Ar is a divalent aromatic hydrocarbon group or a divalent aromatic
heterocyclic group,
R' is a group represented by CX'Y'RY,
R is a hydrogen atom or a group represented by CX*Y'R,
30 Rlisa hydrogen atom or a group represented by CXYRS,

R’ is a perfluoroalkylene group (which may contain an etheric oxygen) having 1
to 5 carbon atoms,

X' to X° are each independently a hydrogen atom, a fluorine atom or R’
23



Il F2CG-C--OH (6) 20wherein RI is a group represented by CXIYIR4, R2
is a hydrogen atomor a group represented by CX2Y2R5, R3 is a

hydr ogen atom or a group represented by CX3Y3R6, R7 is a

per fl uoroal kyl ene group (which nay contain an etheric oxygen) having
1 to 5 carbon atons, 25Xl to X3 are each independently a hydrogen
atom a fluorine atqomorlir, Yl to Y3 are each independently a
fluorine atom or YRP,Y ppucaclyindgpeadently adNofinrpiQ Bt |y a fl uorine
atom Rf, ORr orRbw Rilakeacigindenendearty 8 Gubrideatdin, RirdRor at akpl, grapdaving
Rris indepqq&igg%wn&o ug§ oal kyl group (which nmay contain an etheric
oxygen) having 1 to 4 carbon atons, 3. The method for producing a
pol yest er accor df igindepeatentiyp Auospplkylagronn (dich miy coHan 4 SBRESPFERY

al cohol 5hagaving bitoldcactmhlammsaisais. 4. The met hod for producing a

pol yest er accordf'gﬂ tggy claim2 or 3, wherein R2 in formula (5) is a
group represente y CX2Y2R5. 10 5. The nethod for producing a

pol yest er accpidi to any one of glains 2 to 4, wherein the

fl uori ne-cont i nilng_al cohol has a pKa of |ess than 15. 6. The net hod
for produci igbafotYessmArackor i 2any3bne of clains 2 to 5,
wherein the fluog ne-qgnt ai npng p%/ glﬁﬂ has a pKa of less than 13. 15
7. The nethod for producing a pol¥yester according to any one of

claims 2 to 6, Waghdh Artsheaifddi® bloRRrHE Rk GaiboR grodh 695 Givalkst addmdieast
one sel ectgc{g%r o[? t he rgup consisting of 2,2,2-trifluorocthanol,

2,2, 3, 3-t et PAPFAY fST-ofP’%“ panol , 2,2, 3,3, 3-pentafluoro-1 -propanol ,

1, 1, 1, 30 3, 3- hexdisie perflporpalkyletrecsroup(whichanay-contpin@p athetic oxygen) having 1
2,2,3,4, 4, fr DexXsthnl dethQ ankt (VRO Blay b sdnePorifforént Brobr Q6K gthbior 0- |
-pentanol, 2,2,3,3,4,4,5,5-o0ct aquor oeycl opent anol, perfluoro(t-
butyl) alcohol, and 2,2,3,3,4,4,5,5,6, 6-decafl uorocycl ohexanol. 8.
The net hod2f or prhsdeatiadgorprpdicingstpetyesteraseatiling ta Wainnly wharsinghe cl ai ns 1
to 7, wher eirfipduli@ regte@éntByRBadvE SorRblad AT iFolidiMdd HSQArRABHBA usirDas 29.

The nefhod _for produci a | yest er. acco t ne of cl ai 1
(oCe thar arfing RRREHC el Sl cBhn Rt Ghiele Ao Sm iRl Gheh
produci ng &f presimpesndiepwscatsd by tiep obowing famelad$) aad gicampaund gepyesented by
30wher ei n @R fehulh &6)an al kali netal salt or an alkali earth
netal salt. 11.[ %gl slf]Z, , 3,3-tetrafl uoropropyl) isophthal ate
represented by tﬁe ol'low ng formula (1-0: [Chem 5]

R‘[

1
R2—C—OH (5)

o3
-gF
F2C —*C[.‘."- OH (6)
H
20 wherein R' is a group represented by CX'Y'RY,

R? is a hydrogen atom or a group represented by CX°Y?R’,

R? is a hydrogen atom or a group represented by CX* YRS,

R’ is a perfluoroalkylene group (which may contain an etheric oxygen) having 1
to 5 carbon atoms,

25 X" to X2 are each independently a hydrogen atom, a fluorine atom or RY,

Y to Y? are each independently a fluorine atom or R,

R* to R® are each independently a fluorine atom, RY, OR! or an alky! group having
1 to 6 carbon atoms, and
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R'is independently a fluoroalkyl group (which may contain an etheric oxygen)
having 1 to 4 carbon atoms.

3. The method for producing a polyester according to ¢laim 2, wherein the fluorine-
containing alcohol has 2 to 10 carbon atoms.

4, The method for producing a polyester according to claim 2 or 3, wherein R? in
formula (5) is a group represented by CX*Y?R®.

5. The method for producing a polyester according to any one of ¢claims 2 to 4,
wherein the fluoring-containing alcohol has a pKa of less than 15.

6. The method for producing a polyester according to any one of claims 2 to 5,
wherein the fluorine-containing alcohol has a pKa of less than 13,

7, The method for producing a polyester according to any one of claims 2 to 6,
wherein the fluorine-containing alcohol is at least one selected from the group consisting
of 2,2 2-trifluoroethanol, 2,2,3,3-tetrafluoro-1-propanol, 2,2,3,3,3-pentafluoro-1-propanol,
1,1,1,3,3,3-hexafluore-2-propancl, 2-fluoro-1-propanel, 2,2,3,4,4,4-hexafluoro-1-butanol,
2,2,3,3.4,4,5,5-octafluoro-1-pentanol, 2,2,3,3,4,4,5,5-octafluorocyclopentanol, perfluoro(t-
butyl) aleohol, and 2,2,3,3.4,4,5,5,6,6-decafluorocyclohexanol.

8. The method for producing a polyester according to any one of claims 1 to 7,
wherein the diol compound is an aromatic diol compound.,

9. The method for producing a pelyester according to any one of claims 1 to 8,
wherein the diol compound is bisphenol A.

10. The method for producing a polyester according to any one of claims 1 to 9,
wherein the catalyst is an alkali metal salt or an alkahi earth metal salt.

11. Bis(2,2,3,3-tetrafluoropropyl) isophthalate represented by the following formula
(1-1):

[Chem, 5]
F _H © O H _F
F I i F
H o~ ~ H  (1-1)
F L H HIlF
F F



