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T-327 '/ NA : Salicylic Acid Ester Derivative and t$,7/na

Pt oducti on Technical Field The present invention relates
to a salicylic acid ester derivative 5 having an inpurity concentration
not nore than a specific level and its producti on process, nore
particularly, the -present invention relates to a salicylic acid ester
derivative having a quality and a reactivity - sufficiently high to be
usabl e as a term nal blocking agent or a pol ymeri zati on pronoter in

t he production process of an aromatic 10 polycarbonate and to its
producti on process. L. .. An aromati c pol ycarbonate especially useful
for optical material sSalicyli¢AgidEsiprdoeraeating anddtgdeodnctior salicylic acid
ester derivative disclosed in the present invention. The aronmatic

pol ycar bonat e produced by using the derivative is preferable

especi al | y fbechypeakBieldi sks anong the optical 15 materials.

Background Arts . The present BNIRAPRNALESFE Sl i ediarhagu e

excel | ent nechani cal properties such as resi stance as wel
heat - r esi®st ahewng2@n impanstyacemwenirasian nks peoieatan aspeolfycaviebratdeitiavi ng

o sphenel A (gt pReE UL VIR ESRRISI R A SRERLDB WO 1

nedra usSe such as
conpact di sksaiylic aci)- RE¥dr derivative havihe eouplality remtt homeadtiwity

aromatic di o] i enel A .25, w.th )hos i nterfacial
pol ymeri zat iéo%ﬁl%fe%&?%cglsgzﬂ}o ?)ﬁe usaglet raafns%sttegml?gggfelfxé]ﬁ{“rgeaﬁei gnoﬁf aan
aromati ¢ di gpolpiterizmtibmar ytomaeboiat the productionspdoqeisenyf @ar hooxabtici n
nolten siate (elt process), .etc.,,are known as the process for the
product i i)oﬁ o?&?ﬁ%rbp?&%%ﬁf@oq?ﬁ%médumon PXOCCShnpng t he production
processes, the nmel Anpnoeestic bslyexpeniatd espedallyhesefuloforsdptical materivle
conpared w tcrlml Qé %&'ggﬁ(lzead b? (%L ql%rel_o%%hia %Qli%)rrﬁg %eid ester derivative disclosed
in the present invention. The aromatic polycarbonate produced by using
‘the derivative is preferable especially for optical disks among the optical

15 materials.

Background Arts
Polycarbonates are widely used owing to the excellent mechanical
| properties such as impact resistance as well as heat-resistance,
20 transparency, etc. Especially, a polycarbonate having bisphenol A (2,2-
bis(4-hydroxyphenyl)propane) as a repeating unit is recently increasing
its demand mainly in the optical media use such as compact disk and
CD-ROM.
The coupling reaction of an aromatic diol such as bisphenol A
25 with phosgene (interfacial polymerization process), the
transesterification reaction of an aromatic diol with a diaryl carbonate
such as diphenyl carbonate in molten state (melt process), etc., are known
as the process for the production of the polycarbonate.
Among the production processes, the melt process is expected to
30 be promising in future compared with interfacial polymerization process
because the melt process is. free from the problem of the use of toxic
phosgene and halogen compounds such as methylene chloride as a solvent
to enable the production of polycarbonate at a low cost.
There are several disclosed examples to improve the physical



because the nmelt process is free fromthe problemof the use of toxic
phosgene and hal ogen conpounds such as net hyl ene *chl ori de as a sol vent

to enabl e the production of polycarbonate at a | ow cost. There
are several disclosed exanples to inprove the physica

2 properties of polycarbonate produced by the nelt process by
controlling the structure of the tegmnal group of the polyner.

For exanple, JP-B 7-39483 (hereunder, JP-B neans "Japanese Exam ned
Pat ent Publication") and JP-A 6-157739 (hereunder, JP-A 5 neans "Japanese
Unexam ned Pat ent  Publication”) descrjbe _the bl ocking of the_term nal

groups wit h REGBErtieE of @ iHenatepprosiiiead By thee melt proegssdy agntrolimg a (a

car boni ¢ aciyfheditPgétire b2 ¥h8defin HAI1RAY RS p? from17 to 50) 10
[ RX is a hydrocarhon Sr oup hgvi n ?icg?m ngn%yel}le%f from3 to 36] or the

fol | owi ng fornul a For example,RYPiE 7239488 dberaymieyr dipBhamenng ‘dapanbem
nunber of f i : rl,h sy yd haypng a
carbon nu rrber]?mg%n%ao %%11; et?l g dggﬁ)hcait@r?’ib%\ré% e%lja 'Ap hég ﬁ?Z?ﬁné) ﬁ@leg%%(g%’ n%P gg ents
di scl osed@ i rmears sfapanese UnepanidddcBaiemiP Waimtitel  describe the bloskimact i on

needs | ong tJ e . and e._lsS.. sclosyre the,influence of

I mpurity corgggﬁktl?_ a%efi(x)x}lmlﬁg heps t‘Pﬁ:{%l Sé%lﬁg gg’z‘.lhou%} Stﬁ’gglteesP?r‘%n Y g}f‘e%cki ng
reaction ratfellawting Hermolor(aodarbbric acid Piesterc & vt yrearbon whenkas ef of '
usi ng the al}Q(yIﬁ ﬁo&pgwﬁd as the

10 [RXis a hydrocarbon group having a carbon number of from 3 to 36] or the
following formula

RY
hS
g —"COOR?

[RY is a hydrocarbon group having a carbon number of from 1 to 30, and
R? is a hydrocarbon group having a carbon number of from 1 to 20].
15 However, the terminal blocking agents disclosed in the above
specifications have defects which its reaction needs long time, etc., and
there is no disclosure of the influence of impurity concentration in the
blocking agent on the terminal blocking reaction rate and the color of the
produced polymer in the case of using the above compound as the
20 terminal blocking agent.
The inventors of the present invention have disclosed in JP-A 10-
36497 and USP 5,696,222, etc., that a specific carbonic acid diester
derivative containing a salicylic acid ester derivative as an eliminable
group in the constituent component is effective as a terminal blocking
25  agent in the process for the production of polycarbonate by melt process.
However, the influence of impurities in these specific carbonic acid
diester derivatives on the polymer and the influence of impurities on the
production of the derivative were left unexamined ip the above
specifications.

30 A carbonic acid diester compound can be synthesized generally by



20 term nal bl,ocking agent. The inventors. of the present

i nventi on have disclosed in JP-A 10- 36497 and USP 5, 696, 222, etc.,

that a specific carbonic acid diester derivative containing a salicylic
acid ester derivative as an elimnable group in the constituent
component is effective as a termnal blocking 25 agent in the process for
t he production of polycarbonate by nelt pfocess. However, the influence
of inmpurities in these specific carbonic acid di ester derivatives on

t he polyner and the influence of inpurities on the production of the
derivative mere | eft unexami ned in the above speC|f|cat|ons 30

A car boni c a(ﬂ dkapest enedorbowsd disclobed simt ABsA z 6&- blelfeé{hl texample,
3 | 2-
Corpri si ng t ROATIEPR the BBl (OF Lol sl tbﬁi“? e fing

general for mgemeral for&aylR i s phenyl or benzyl) with an al cohol expressed by

the followi ng fornula R- CH (Ris an alkyl) in
the presence of a base suchRasQm@m{el Since the raw
materials contains |arge anounts of] chlorine and ni trogen, chlorine
and nitrogen inpurities may be incQuded in the 10 carbonic acid diester
synt hesi zed by this process according to the synthetic conditions and

puri fi catison (Reishd@nyl or benzyl) witlh@ alschslfexpuedseddrsbtini follaeiidgdoea ity
cont ai ni ng | arge anmount of R-OH impurities as the term nal bl ocki ng agent
of a polycarbonate creates “OH Various probl ens such as the insufficieént

progress of t(Reisranglkydnimtkle phssehee ofl@titideduabl 4nawfaniine. col or of the
produced pol ymer. 'ﬁi‘ﬁ’ﬁé’ Ef\;ixe 1:[an€ mne?t%glals contains large amounts of chlorine and
nitrogen, chlorine and nitrogen impurities may be included in the
10 carbonic acid diester synthesized by this process according to the

synthetic conditions and purification method.

The use of such carbonic acid diester containing large amount of
impurities as the terminal blocking agent of a polycarbonate creates
various problems such as the insufficient progress of the reaction and the

15  deterioration of the color of the produced polymer. However, the means

for solving these problems are left uninvestigated.

Problems to be Solved by the Invention
The object of the present invention is to produce a polycarbonate
20 having good color and suitable for optical materials, especially for optical
disk substrate without lowering the terminal blocking reaction rate or
the polymerization promoting reaction rate in the case of using a specific
salicylic acid ester derivative as a terminal blocking agent or a
- polymerization promoter by decreasing’ the impurity content of the
25 salicylic acid ester derivative effective as a terminal blocking agent or a
polymerization promoting agent of polycarbonate to or below a specific

level.

Means for Solving the Problems
30 The present invention discloses a specific salicylic acid ester
derivative effective as a terminal blocking agent or a polymerization

promoting agent of a polycarbonate and having an impurity



for soIV|ng t hese problens are left uninvestigated. . Probl ens to be
Sol ved by the Invention The object of the present invention is
to produce a pol ycarbonate 20 having good col or and suitable for optical
materials, especially for optical di sk substrate without |owering the
term nal bl ocking reaction rate or t he pol ynerization pronoting
reaction rate in the case of using a spegific salicylic acid ester
derivative as a term nal bl ocking agent or a pol ymeri zati on pronoter
by decreasing the inpurity content of the 25 salicylic acid ester ~
derivative effective as_a term nal bl ocking agent or a pol yneri zati on
pronoti ng adgeBcewntragsndetrsased to enbelowbalspacidicdpeel. f i c | evel .

Means for Solving the Problens 30 The present invention discloses
a specific salicylic aC|d ester derivative effective as a term nal

bl ocki ng agepaliey Of 210 pronoti ng agent of a polycarbonate

and having an inp Y
concentration decﬁe‘}ééses etctl)ﬁ%rs% ‘iy%’\% 3‘3%@315?1 depixptive compounéallpql;p?c aci d
ester deri vaitesent invention meafisen sqapofind exptészplily €0 fhikrstiag fdemwat i ve
conmpound in @2{3 5 present invention neans a conpound expressed by the

0 | a

fol |l owi ng f (1)
COOR!
, (1)
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(wherein R! is methyl or ethyl, R? is an alkyl group having a carbon
number of from 1 to 30, an alkoxy group having a carbon number of from
10 1 to 30, an aryl group having a carbon number of from 6 to 30, an aryloxy
group having a carbon number of from 6 to 30, an aralkyl group having a
carbon number of from 6 to 30 or an aralkyloxy group having a carbon
number of from 6 to 30. The group R2 may have, as a substituent,
methoxycarbonyl group, ethoxycarbonyl group, 2-(methoxycarbonyl)-
15 phenyloxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyloxy
group, 2-(ethoxycarbonyl)phenyloxycarbonyl group, 2-(ethoxycarbonyl)-
phenyloxycarbonyloxy group or an aryloxycarbonyl group or an
aralkyloxycarbonyl group having a carbon number of from 6 to 10).
The alkyl group having a carbon number of from 1 to 30 may have
20  straight-chain form, branched form or cyclic form and may contain
unsaturated group. Examples of such alkyl groups are straight-chain
alkyl groups such as methyl group, ethyl group, n-propyl group, n-butyl
group, n-pentyl group, n-hexyl group, n-octyl group, n-nonyl group, n-
lauryl group, n-stearyl group, n-docosanyl group and n-heptacosanyl
25 group, branched-chain alkyl groups such as isopropyl group, t-butyl
group, 3-hexyldecanyl group and 6-butyltetracosanyl group, unsaturated
alkyl groups such as allyl group, butenyl group, pentenyl group, hexenyl
group, dodecenyl group, oleyl group and 6-docosenyl group, cyclic alkyl
groups such as cyclohexyl group, 4-nonyleyclohexyl group, 4-
30 pentenylcyclohexyl group and norbornyl group, etc.
The alkoxy groups having a carbon number of from 1 to 30 may



(wherein Rlerr]_is nethyl or ethyl, R2 is an alkyl group having a carbon
nuwnmber of from 1 to 30, an al koxy group having a carbon nunber of from 10
1 to 30, an aryl group having a carbon nunmber of from®6 to 30, an aryl oxy
group having a carbon nunmber of from6 to 30, an aral kyl group having a
carbon nunber of from6 to 30 or an aral kyl oxy group having a carbon
number of from6 to 30. The group R2 may fiave, as a substituent,

met hoxycar bonyl group, ethoxycarbonyl group, 2-(nethoxycarbonyl)- 15
phenyl oxycar bonyl group, 2- (nethoxycarbonyl)phenyloxycarbonyloxy

group, 2-(ethoxycarbonyl)phenyl oxycar bonyl group, hoxycar bonyl ) -
phenyl oxycar Bovpl gxgightethniorfonm, drgh forbony Icyglm)%qrnmramhmas contain

ar al kyl oxycar qu r f
The al>/kyl ygr oup ¥J§v5?£rr.?g grotﬁir bon fﬁnﬁggr 0§%n€&ro§9tﬁgggg]§g§ sr% %)%ﬁham
st r ai ght - chaialkbgy rgnmlupaandiiedsfmeﬁhomy gmup; etHaxyngmmigh, maymp@lxyagmup, n-
unsat ur at ed el Exanpl such al k oups_are straight-ch
al kyl groups S\{C}eﬁy%’o%t Hsﬁe)arrlgm gl%‘t”??yi{ o&?%l% g’IOBPOByIFOIb‘a%}b glﬁuBuf’yl
?r oupl, n- mentsy:éawloxuo,?mubexlyidogcﬁ%m;loxy agbyp @n@u]pgle&aﬁ@mﬂt ylgxpugxioupé
aur rou ryl . n- docosa roup an ept acosan
groug grangtpéénéhﬁﬁ?ﬁﬁﬁf’g ﬂ&xéupgéogﬂﬁhs ?%%pfsSBWpy P&Bglqulbu?gfl 3
glrtlzuio, 3- hexmai@&mdh caﬂ{vhﬁ@ greus- gﬁ%fyduﬁ‘ﬁtécﬁfa@‘é@t}y|g1@lﬁ1@.‘&lmuchn§§talﬁélbﬁyﬂ |
al kyl groups suc rou ut eny roup, rou exeny
group, dodece%’i?}*pgrat&lfﬁnyéxé’ylglﬁﬁBu eé‘ﬁ%ln%logéic%?-ﬂﬁs gﬁ?‘%%‘bm%&ygp‘?‘ép afRyI
groups such amde¥eh@oey Wrolp Obyulictalkemyaye ¥ed@htexydh 85 @yflohdxy ﬁ)@;y vro

pent enyl cyclohexyl group and norbornyl group, etc. [pkoxy
groups ha¥i n¢*& carbon nunber of from1l to 30 nay

5 have straiThyd a¢ diﬂlagfbdﬁnhabuig anGhBen AL EF of ¥idth B £ &Ry faRy
contain unsat.urat ed group. Ex es of such al koxy groups are

strai ght - chai9¥ample, ph R’@}’(&g@“@uﬁgpg@éﬁ %F§1Weﬂﬁ61§k1)ﬂ1§? SHPUD chIBepYY EBeD
N-propoxy gr Q4 pPrenyl group.
' Examples of the aryloxy groups having a carbon number of from 6
15 to 30 are phenyloxy group, naphthyloxy group, anthranyloxy group,
biphenyloxy group and pyrenyloxy group.

The aralkyl groups having a carbon number of from 6 to 30 are,
for example, alkyl groups, which have an aryl-substituteent, such as
benzyl group, 4-phenylbutyl group, 2,2-diphenylpropyl group, 10-

20 naphthyldecanyl group, 3-phenyltetracosanyl group, 4-phenyl-2-
dodecenyl group and 3,5-diphenylcyclohexyl group, aryl groups, which
have an alkyl-substituent, such as 6-propylnaphthyl group, 2,4-
dinonylphenyl group, 6-butylanthranyl group, 4-octylbiphenyl group, 4-
cyclohexylphenyl group, 38,5-dihexenylphenyl group and 2-t-butylphenyl

25  group, aralkyl groups such as 4-cumylphenyl group and 2,4-dimethyl-4-
cumylphenyl group, etc.

The aralkyloxy groups having a carbon number of from 6 to 30 are,
for example, alkyloxy groups, which have an aryl-substituent, such as
benzyloxy group, 4-phenylbutyloxy group, 2,2-diphenylpropyloxy group,

30 10-naphthyldecanyloxy group, 3-phenyltetracosanyloxy group, 4-phenyl-
2-dodecenyloxy group and 3,5-diphenylcyclohexyloxy group, aryloxy
groups, which have an alkyl-substituent, such as 6-propylnaphthyloxy
group, 2,4-dinonylphenyloxy group, 6-butylanthranyloxy group, 4-
octylbiphenyloxy group, 4-cyclohexylphenyloxy group, 3,5-



but oxy group, n-hexyloxy group, n-octyloxy group, n-nonyloxy group, n- 5
st'earyl oxy group, n-docosanyl oxy group and n- hexacosanyl oxy group,
branched- chai n al koxy groups such as isopropyl oxy group and 3-

hexyl dodecanyl oxy group, unsaturated al koxy groups such as allyl oxy

group, butenyl oxy group, pentenyl oxy group, hexenyl oxy group and
dodecenyl oxy group, cyclic alkyloxy groyps such as cycl ohexyl oxy group, 10

etc. The aryl group having a carbon nunber of from®6 to 30 are,
for exanpl e, phenyl group, naphthyl group, anthranyl group, biphenyl
gr oup and pyrenyl group. Exanpl es of the aryIOXﬁﬁaroups
havi ng a cardihexenytplengloxfyr @roép 15ndt 8- Bbu’awlphgmdnwogyolg?,o@ﬂ‘a PEY hyl oxy

group, anthranyl oxy gr.oup bi p XY.. gr I p.

The aral kyl %Péﬂﬁs ﬁ‘g H n?S C%FBWTP?}&%MgPX%f g d‘} érde)lﬁ/etﬁ&i)ﬁ

exanpl e, al I@yﬂmﬂ@(mﬁﬂox\gﬂgmlahaw an aryl - substl tut eent such as benzyl

group, 4-phenyl but 0 henyl ropyl group 0 :

napht hyl decanyl gr b%"%pﬁéﬂal ‘?%?eo%ﬂ‘r‘i’ff (%H{fp éuyi ﬁ&%ﬁ aryloxy

dodecenyls %qua @n%&aﬁvldlgahaﬁyl ﬁml aheXylogy ogumupar yhagr hups methoRy

have an al k substltuent such as arpropylna hbhg group, . 2, 9.

dlnonylphenyqf'@‘-1 Bewtl, 6- Hﬂ@?@anthraﬁ *3r oup ¥¥b|phe%91lbroup 4-

cycl ohexyl IOf‘(ﬁ{bthoﬁir@éi{bon?l)ﬁh@h?weé&wy ro@pOsPpR8ste @ -Hy e yﬂoﬂbmyg 25

group, aral kyl groups such as 4-cunyl phenyl group and 2, 4-di net hyl -

cunyl pheny! g¥®§da, et c. The aral kyl oxy groups having a carbon

nunber of from6 to 30 are, GOPEHsexanpl e, al kyl oxy groups, which have an
b:izé

aryl -substituent, such as | oxy group, 4-phenyl butyl oxy group,
2, 2-di phenyl propyl oxy grogp,o - napht hyl decanyl oxy group,

3- phenyl t et racosanyl oxy gdloup, enyl - 2- dodecenyl oxy group and 3,
5- dlphenylcyclohexyloxy g oup aryl oxy oups, which hav n
al kyl - sulst i 2-(methoxsicenberylip hﬁ@ﬁ%}r@ﬁhpwl%&(y gloupgréﬁbresseg Dy the

2, 4- di nonyl 6- but yl ant hr anyl oxy group, 4-
octylbiphen?@ggﬁhﬁéé?%%ggp 4~655b99exylphenyloxy group, 3, 5-
6

—~O—%~O

2-(ethoxycarbonyl)phenyloxycarbonyl group expressed by the following

formula, _
COOCHgCHg

—CO\/

2-(ethoxycarbonyl)phenyloxycarbonyloxy group expressed by the

following formula,
COOCH,CHs

gl
0o

or an aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon
20 number of from 6 to 10 and expressed by the following formula

Z
T
I
0

(wherein Z is hydrogen atom or an alkyl group having a carbon number of

from 1 to 4) as a substituent group.



di.hexenyl phenyloxy group and 2-t-butyl phenyl oxy group,. aral:kyl oxy
groups such as 4-cunyl phenyl oxy group and 2, 4-di net hyl - 4-

cunyl phenyl oxy group, etc. The above al kyl groups, al koxy
groups, aryl groups, aryloxy 5 groups, aral kyl groups and aral kyl oxy
groups may have net hoxy car bonyl group, et hoxy car bonyl
group, 2- (et hoxycar bonyl ) pheny} oxycar bonyl group expressed by the
fol |l owi ng formul a, 10 2-(met hoxycar bonyl ) phenyl oxycar bonyl oxy
group expressed by the follow ng formula,

2- (et hoxycar bonyl ) phenyl oxycar bonyl group expressed by the follow ng
formul a, @&%S?@W%@ﬁyi@&%nyrmmybﬁﬁomrbLtp éxpudssed

15
by the feQph O¥MedIn} AR | mm or
an aryl oxycaeiigoﬁéﬁeag}r%up orgﬁgll})g} Igyf%iay}lcé?%tgﬁyl/lgrg}lgpﬁt% h &pd 889%’8?(1 20
nunber of fEEANB, -prowylagrdupx privgsbdrinyp,tdee-tfuiy] graurgahd ksl group.
Concrete examples of these salicylic acid ester derivatives are 2-
methyloxycarbonylphenyl-methyl carbonate, 2-

(%4

methyloxycarbonylphenyl-n-butyl carbonate, 2-
methyloxycarbonylphenyl-n-hexyl carbonate, 2-ethyloxycarbonylphenyl-
n-nonyl carbonate, 2-methyoxycarbonylphenyl-n-stearyl carbonate, 2-
methyloxycarbonylphenyl-n-octacosanyl carbonate, 2-
10  methyloxycarbonylphenyl-phenyl carbonate, 2-ethyloxycarbonylphenyl-
phenyl carbonate, 2-methyloxycarbonylphenyl-p-t-butylphenyl carbonate,
2-ethyloxycarbonylphenyl-p-t-butylphenyl  carbonate, 2-methyloxy-
carbonylphenyl-naphthyl carbonate, 2-ethyloxycarbonylphenyl-biphenyl
carbonate, 2-methyloxycarbonylphenyl-pyrenyl carbonate, 2-
15  methyloxycarbonylphenyl-p-cumylphenyl carbonate, 2-ethyloxy-
carbonylphenyl-p-cumylphenyl carbonate, bis(2-methyloxycarbonyl-
phenyl) carbonate, 2-methyloxycarbonylphenyl acetate, 2-methyloxy-
carbonylphenyl n-butyrate, 2-methyloxycarbonylphenyl n-hexylate, 2-
ethyloxycarbonylphenyl n-nonylate, 2~methyloxycarbonylphe_nyl n-
20 stearate, bis(2-methyloxycarbonylphenyl) terephthalate, bis(2-
methyloxycarbonylphenyl) isophthalate, bis(2-ethyloxycarbonylphenyl)
terephthalate,  Dbis(2-ethyloxycarbonylphenyl) isophthalate, bis(2-
methyloxycarbonylphenyl) succinate, bis(2-ethyloxycarbonylphenyl)
adipate, 1,4-butanediol bis(2-ethyloxycarbonylphenyl) carbonate and
25 1,10-decanediol bis(2-ethyloxycarbonylpheny!) carbonate.

The present invention is characterized in that the impurity

content of the salicylic acid ester derivative expressed by the above
30 formula (1) is a specific level or below.

The salicylic acid ester derivative disclosed in the present
invention is especially useful as a terminal blocking agent for
polycarbonate, and it has been found that, in the case of using the
derivative as a terminal blocking agent, the impurity in the blocking



(wherein Z is hydrogen atomor an al kyl group having a carbon nunber of
from1l to 4) as a substituent group.

7 The al kyl groups having a carbon nunber of from1l to 4 and
expressed by the synbol Z nmean nethyl group, ethyl group, n-propyl

group, i-propyl group, n-butyl group, sec-butyl group and t-butyl group.
Concrete exanples of these salicylic acigl ester derivatives are 2- 5

met hyl oxycar bonyl phenyl - net hyl car bonat e, 2-

met hyl oxycar bonyl phenyl - n- but yl car bonat e, 2-
nethyloxycarbonylphenyl n- hexyl carbonate, 2- ethégnxycarhonylphenyl

n-nonyl car RHeatapespachyldx yargenifluernenyn the 2 q@&bfbm@eus@xhe

) oot B sl PR o, ook DO By st o e

met hyl oxycar bony Gfé
phenyl car bdrese 0121 mlayt&hymgbhyfﬁmepqlbrmrt but yl phenyl carbonate

- et hyl b I o] t
2. 2Lyl oxycar bony| ehe e bt b RS o SALOANALP e Rl L St
carbonat &, a@d wetmwmgmvéaexgﬂepmw thy Iabnyé formsalab@h dia@ing a2hldbne

t hyl car bonat e, 2- et hyl oxy-
(r:n;r bgngr%ﬁg:@)ﬁl@%ﬁg?ﬁ%¥8ﬁéﬁ\§qg¥% e%%g‘fve bi s(2- met hyl oxycar bonyl -

phenyl ) carbonat e, ThRe rmhldmh@)cyneerthydopheaselly doetwima, oﬁbﬁb&hyﬁwfyrqbly

bonyl phe n- but met hyl axyear bonyl he_y n-h | at e,
Gty oxycar ELp PR B nd oS Bre B I SR 4 Bl pn A  Saligtic
st eﬁr i’it e, eg:u& (e%tf]neﬁbyiiv@xmahb tah&rmbimezb@%tﬁabtm,gh@i f)than ﬂ%}é @%l'ove
t car on e I'S at.e IS e oxycar pon p eny
{Tgr e%h? | arlgnt %ﬁﬁéﬁ‘%y%% %ﬁ?UﬁVéMBﬂVPﬁ £ yfor p ié(ﬁ b%aé?e € fprapzial
net hyl oxycarmoayihghmdtion SHES D adignifidaing (2 I%Br’écp)éh‘aa&bﬁﬂbﬁrﬂ&erbﬂv)m§5

adi pat e, t anedi ol ; bi.s oxycar bonyl phenyl ) carbonate and
1, 10- decaned’rrﬁij ?%C@Pﬁﬁisé?%?‘i‘é nyl phenyl ) carbonate.

-~ The chlorine content of the raw material can be determined by
elementary analysis. A preferable example of the analytic method is
15 Dorman’s microamperometric titration method.

The chlorine contamination is especially liable to occur when a
phosgene, an acid halide or a halogenated formic acid ester is used as the
synthetic raw material. Unreacted chlorine and free chlorine ion can be
removed by washing, etc., after the synthesis of the above salicylic acid

20  ester derivative mainly by chemical reaction, and concretely, these
contaminants are effectively removed by the following method.

Examples of the methods for decreasing chlorine content in the
above salicylic acid ester derivative are a method to wash the derivative
with hot water several times, a method to dissolve the salicylic acid ester

25 derivative in a water-immiscible organic solvent and wash the solution
with a neutral or basic aqueous solution, a method to remove the chlorine
by using a chlorine-adsorbent such as hydrotalcite, and a method to
adsorb the chlorine by ion-exchange resin.

The above salicylic acid ester derivative preferably has a nitrogen

30 content of a specific level or below. The nitrogen content is preferably
100 ppm or below, more preferably 30 ppm or below and especially 10
ppm or below. Color of polymer is deteriorated by the use, of a salicylic
acid ester derivative having a nitrogen content exceeding the above level
as a terminal blocking agent for polycarbonate.



Inpurities in salicylic acid ester derivative . The present

invention is characterized in that the inpurity content of the
salicylic acid ester derivative expressed by the above 30 fornmula (1) is a
specific | evel or bel ow The salicylic acid ester derivative

di scl osed in the present invention is especially useful as a term nal

bl ocki ng agent for pol ycarbonate, angl it has been found that, in the
case of using the derivative as a term nal bl ocking agent, the inpurity
in the bl ocking : 8

agent has especially large influence on the polyner quality because the

term nal is bl ockebBh®pigadpngoatenioit tle saliglibgcidedsgen defivabioeagenbe
based on 10 b | f it . |

Cvent [on | SetpEdsea) ol BhBlioLE, by B RONY D deriyativg with 2 iRl SpAH
derivative dhptszader), washheg ahidherf acidid aqdgushenlintignahaohihgra pH of 6 or

content of ecifi.c |eve el ow. . The chlorine content is
concretely %&3&&3%{' (%étmgg%ﬁoé/vw%hr glfx@rc\é\ér}won eXCh‘?%gepﬁerﬁ“&'r bel ow and nore

pref erablby 10 ppmDhe betadwonWenofamesdlleydlements in dbe dibesteraligticvwatid ve
havi ng a chl gring content. hi r .t.hap. the aboye 10 Imt is.used as a
termnal bl &%&%3@%@&% Vet By P%%?%@Vﬁ%%apé? QRESloB, i Thy metallige Ry
reaction ratmeass silpalif measls yutlover ecdiamntl 2ndPoyaByiniavireg, chromium,
undesirable color is prodyced. The ch| arine cantent. of 1he raw
material cal BBEHRE®r ﬂla%%l’ Sgﬁ- The 8?%‘?%’&0&1‘?‘%?}5*435‘?@ b%%ﬁ%"e‘f”é‘r%éy
exarr:plj e of tdtendoabybiptisebhalsis ﬂ&sm%bﬁ&iﬁlﬁsiﬂrﬁéﬁ&ﬂﬂﬁﬁ@ﬁ@tq{@?%ﬁéﬂcf ation
nmet hod.

_TFhe.chlorjn ontam.nation is_especially able to

occur wién a %ﬁg%ﬁ‘éﬁ‘é f’o’é#?nchgdn?féltpilﬂib&?né OR RebFEnROES| Pf%éeﬁ?_élya’%i d
ester is usgpmorihsow and BepbaalyC2 ppth TRUIRNLR . WhHELaBLEEdll @dteatand
free chlorine io an Be rer&ove b¥ washi ng, etc., afteL tqe synt hesi s
of the abové’xg%?(?st:@?‘i abgye aevel, a disproportionation reaction may take place in

the heating and melting stage for the reaction of the above salicylic acid

ester derivative, deteriorate the color of the polymer or inhibit the

15 terminal blocking reaction. The disproportionation reaction means the
variation of the chemical structure of the salicylic acid ester derivative

according to the following reaction scheme.

OOR! COOR?

g — Cepe)
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The content of metal in the above salicylic acid ester derivative can be
20 decreased by removing the metal e.g. by washing with neutral water (hot
water) or by using a compound capable of forming a complex with the
metal ion such as ethylenediaminetetraacetic acid, oxalic acid, citric acid
or bipyridine, a metal-adsorbing polymer such as ion exchange resin,
polyallylamine, chitosan, polyacrylic acid, polyvinyl alcohol or alginic

25 acid, a metal-clathrating compound such as crown ether, etc.
Since there are variations in the kind and quantity of the metal

removable by the same metal removing process, the process can be



20, ester derivative mainly by chem cal reaction, and.concretely, these
contam nants are effectively renoved by the foll ow ng net hod.

Exanpl es of the nmethods for decreasing chlorine content in the above
salicylic acid ester derivative are a nethod to wash the derivative

wi th hot water several tines, a nmethod to dissolve the salicylic acid ester
25 derivative in a water-imm sci ble organic solvent and wash the sol ution
with a neutral or basic aqueous solution, a nethod to renove the chlorine
by using a chlorine-adsorbent such as hydrotalcite, and a method to

adsorb the ch orln by_ion-exchange resin The above salicylic

acid ester W&%‘ v Sefpcded regpoxdinggoathei ehjeefave Beetad dathentempved.spedi fi c
l'evel or be'ﬁh‘é’re ko B'a}ﬁrgﬂﬁar} 1%9&11&3611 b tRB %{)ﬁfbﬁ%ﬁion of thé‘ggo%? gﬁﬁ%oBS ! OW

nore preferably_ 30 ppm o | ow and especrl a pm or ow. Colo
of pol yner e asbievq %@]@@befthfepwenbftn\aemmrt cylic aci d ester
derivative having a nitrogen content exceedi ng the above | evel as a
term nal bl OCkI ng agent for pol ycarbonat e.

) jrendtive acid ester derivative
can be decre shi the derivatiwve
rontrel water '? ?5133@?3 %%%f“ry{‘gfé’%ﬁlﬁagﬁmﬁcﬁh&% SABbOEE 2 fBr on
havi ng a pH defrivditores of thebm}e(s\mt umver:cﬂzm}ylmdlemédbtmm e phospenes, eneah;adhge

i t t t al ts
aiioylic adegide comipbl G A BalETbaPea JFhRl Eid) oS RSt g R e
metal | i ¢ el doBowing formmelass 2l @bt (4t al s such as sodi um and pot assi um -

9 5 Produg Al iosdtmyliciarid be

iron, chrom um manganese, nickel, etc. The content of the metal can
be determ ned by atoficRabsorpti on anal ysis) plasnm i on em ssion
spectronmetry (1CP), etc. lo Preferabl e content of netal is 10 ppm
or below, nore preferably ppm or bel ow and especially 2 ppm or
bel ow. Wien the netal conienksc.pexceeds thecgpove level, a
di sproportionation reactign may jtake place in the heating and nelting
stage for. the reaction of & he above salicylic acid ester derivative,
deteriorate the color of the polyner or inhibit the
AMT})—O—*R"—O—-—'C[—A' (4)
10 o o

(wherein A and A’ are each a halogen; R8 is a bivalent arylene group or
aralkylene group having a carbon number of from 1 to 80) with a salicylic
acid ester expressed by the following formula (5)

COOR!

(0-on 8

15 in the presence of a basic compound.
The term phosgenes means phosgene (C1-CO-Cl), phosgene dimer
(C1-CO-0-CCls) and phosgene trimer (CCls-O-CO-0O-CCls).
When the above halogen compound (phosgenes, acid halide
compound or halogenated formic acid ester) is left in the system in
20 unreacted state, the chlorine-contamination probability of the produced
salicylic acid ester derivative becomes high and, accordingly, prevention
of the residual unreacted halogen compound in the reaction stage is
effective for decreasing the chlorine content. It can be effectively
achieved by using the salicylic acid ester of the formula (5) and/or the
25  basic compound in excess of the above halogen compound.



15 termnal hlocki.ng reaction. The di sproportionation reaction nmeans the
variation of the chem cal structure of the salicylic acid ester derivative
according to the foll ow ng reaction schene. The content of
metal in the above salicylic acid ester derivative can be 20 decreased by
renoving the netal e.g. by washing with neutral water (hot wat er) or by
usi ng a conpound capable of formng a coplex with the metal ion such
as et hyl enedi anm netetraacetic acid, oxalic acid, citric acid or
bi pyri dine, a netal -adsorbing polymer such as ion exchange resin,
pol yal | yl am ne, Chl tosan poI yacryl i C aC| d, pol yV| nyI al cohol or al gl nic 25
acid, a net anpArH; : gch an e gt ioa e i
Si nce thereﬁe}%@@‘%ns in the k| nd and quantlty of the met al
renmovabl e by a tal renoving process, the process can be
10 ar bi t r afllbleyswsel ddbednatdbic dilemenos nrhxdudbql guttheephmsgahes,otHee
renoved, an i cul restrlctlon on_the Ln t|on of
e above. nafiflatiis tolsndtol Balietifla KRR Sop FPaimp SRl B " ' 5
Producti®n abeaet iformiilax (Patd ¢4) had ahiedselsdydic deid vster wxpressed by the

above formula (5) is preferably 100 ppm or below. The use of raw

materials having a metallic element content higher than the above limit
lowers the reaction yield and increases the metal contamination risk of
the produced salicylic acid ester derivative.
10
Reaction condition of the production reaction 1 of salicylic acid ester
rivativ

Any known basic compound usable for the reaction of general acid
halide with hydroxyl group can be used without restriction as the basic

15 compound in the above production reaction, however, it is preferable to
use an alkali metal compound such as sodium hydroxide, potassium
hydroxide, sodium bicarbonate and sodium carbonate, an alkaline earth
metal compound such as calcium hydroxide or an amine such as pyridine,
trimethylamine, triethylamine, piperidine, dimethylaminopyridine,

20 tetramethylammonium hydroxide, ethanolamine, ethylenediamine and
polyallylamine. _

The kind of solvent to be used in the above production reaction
has no particular limitation, however, it is preferable to use a general-
purpose organic solvent such as dichloromethane, xylene, toluene and

25 tetrahydrofuran or a double-layer solvent system composed of the above
solvent and water. A catalyst such as tetramethylammonium chloride
may be used for proceeding the reaction in high efficiency. The reaction
is carried out usually at 100°C or below, preferably at room temperature

-or below. There is no particular restriction on the reaction apparatus

30 and the like. The product is subjected to the above purification
(washing) operation and further purified by distillation or
recrystallization to keep the objective low impurity content after the
completion of the reaction.



An exanpl e of the reaction for producing these salicylic acid ester
derivatives of the present invention is the reaction of phosgenes, an acid
hal i de conpound or a hal ogenated form c acid ester expressed by -the

following formulas (2), (3) or (4) 10 (wherein A and A" are
each a halogen; R err] is a bivalent arylene group or ar al kyl ene group
havi ng a carbon nunber of from1l to 30) jpith a salicylic acid ester
expressed by the follow ng fornula (5) COOR 15
in the presence of a basic conpound. The term phosgenes neans
phosgene (d4.-CO-d), phosgene di rrer ) (CI CO-0-CC [err]) and phosgene
trimer (CC ruopugtigmreacian] of salicvli daeser dhrivabivee hal ogen

compound_(phosgeneppe afanmﬁg gfozdémt C%@&f@%s A tde}?d WNH B R fact

ester) is left in syste unr eac
chl or i ne- coradgitinattodhemhsiyabinentipned prhdughioninesdion 1 when ¢heiseliaglid est er

derivative 9@@?&1@&@ g&l nsa%ﬁ)q gé&p{:é{thg f&gég nlt%)fgnmulgﬁagghg resi dual

unreact ed hal'ogen conpoun e react1on s tive for
decreasing the chlorine copbengk! It can be effectively achi eved by
using the salicylic agid7ester of the fédputa (5) and/or the 25 basic
conmpound i n excess of \@e@b%yelﬁél ogen conpound.

5

(in the formula (1)-2, R! is methyl group or ethyl group, R?2 is an aryl
group having a carbon number of from 6 to 30, an aryloxy group having a
carbon number of from 6 to 30, an aralkyl group having a carbon number
of from 6 to 30 or an aralkyloxy group having a carbon number of from 6
10 to 30. R group may have, as a substituent, methoxycarbonyl group,
ethoxycarbonyl group, 2-(methoycarbonyl)phenyloxycarbonyl group, 2-
(methoxy-carbonyl)phenyloxycarbonyloxy group, 2-
(ethoxycarbonyl)phenyloxy-carbonyl group, 2-
(ethoxycarbonyl)phenyloxycarbonyloxy group or an aryloxycarbonyl
15  group or aralkyloxycarbonyl group having a carbon number of from 6 to

10). '
The production reaction 2 comprises the production of a salicylic
acid ester derivative from an aromatic ester derivative expressed by the

following formula (6)
Z

o= ©

20 O
(in the formula, Z groups are same or different groups selected from

hydrogen atom and an alkyl group having a carbon number of from 1 to 4,
and R22 is same as defined in the above formula (1)-2)
and a salicylic acid ester expressed by the following formula (5)

COOR!

(0%-on B
25

(in the formula, R! is methyl group or ethyl group) .
in the presence of a catalyst.

The production reaction 3 comprises the production of a salicylic



Inpurity in raw material in the production reaction 1 of salicylic acid
ester derivative The sum of the netallic elements included in
t he phosgenes, the acid halide conpound or hal ogenated form c acid
ester expressed by the 5 above fornmulas (2) to (4) and the salicylic acid
ester expressed by the above formula (5) is preferably 100 ppm or

bel ow. The use of raw materi al s havighg a netallic el ement content

hi gher than the above limt | owers the reaction yield and increases
the netal contam nation risk of t he produced salicylic acid ester
derivative. 10 Reaction condition of the production reaction 1 of
salicylic acigdeasitey derivativer froat amearomatic ester deviyatimewod tibasfodlosamgound
usabl e for tfg)gn{lﬁg(‘(tg i.9n of general acid hal i de wi th hydroxyl group can
be used w t hout riction as the basic 15 conpound in the above
production reaction, ﬁque\@_L itnis pref eraﬁ\té)toz use an al kali netal
conpound such as SOdI um hydro |d§ pot assi u hydr oxi de, sodi um

bi carbonat e and sodi um car bongt e, an alkaline earth nmet al conpound
such as cal ci um hydroxi de or “@n am ne such as pyri di ne,

trlrrethylam trieethyl a i peridine, hyl am nopyridi pe, .20

t et r amet hyl aw tr%lleu?fr?% 0 Ouﬁ? S0 PN g" ‘gﬁ%ﬁﬁ%ngﬁq fele Ff'di from

pol yal | ylsani Imedrogen atom and afihedkil glﬁbu;i‘ hé@ﬂn\gﬁmbaﬂb@nhﬁlmb@ﬂ of froldha tabpve
producti on rlgﬁ,otl on )i no Qﬁ cul t| on, £ wever, it is
preferable t USS2Reandpapedn p¥s 01"6?5 18 3hatyd group

di chl or onet Hamangxalloalﬂbon trﬁimbéheoﬁfi’ﬁbxﬁ51 theaq @Byad{ ka3 Aou g HRviRlgen ! ayer

sol vent syste t he_ abqv sol vent and wat er. cat aI yst such
as tetranet h‘i?l ﬁ?’c?ﬂt% é% % may be used for proceeding the reaction

in high effini®anyaroihgid eatondacid estér 6BFHd ﬁﬂlo%ihg%ﬂﬁ'uhé[ (&t 100[err]C or

bel ow, preferably at roomtenperature or below. There is no particular
restriction on the reacti @Og®araBCR: and the |ike. The product is
subjected to the above pdrification (washi ng) operation and further
purified by distillatf ol _c—38 .aIIizat{),?)n to keep the objective
| ow i mpurity content % (Phe” ! |l etion t he reaction.
10 :
(in the formula, R! is methyl group or ethyl group)
in the presence of a catalyst.
ndition of the production reacti of salicyli id ester
15 1vativ

The reaction scheme of the production reaction 2 can be expressed
as follows.

COOR! zZ

@- OH + @ 0—C—R*?2
c”) This Sheet Has Been Replaced

COOR? z
@’O—%—-R” + @‘OH (1

e}

Salicylic acid ester derivative can be produced as a liquid mixture
20 of two or more kinds of compounds. For example, in the case of a

compound wherein R22 is phenyloxy group, the product is composed of two

THIS SHEET HAS BEEN
~ REPLACED




12 Production reactions 2 and 3 of salicvlic acid ester derivative

The follow ng production reactions 2 and 3 can be used in addition to
t he above-nenti oned production reaction 1 when the salicylic acid
ester derivative is expressed by the followng fornula (1)-2 (in

the formula (1)-2, Rerr] is methyl group or ethyl group, R22 is an aryl
group having a carbon nunber of from©6 tjg 30, an aryloxy group having a
carbon nunmber of from6 to 30, an aral kyl group having a carbon nunber

of from6 to 30 or an aral kyl oxy group having a carbon nunber of from6 10
to 30. R22 group may have, as a_substituent, nethoxycarbonyl group,

et hoxycar boai}ndg 0 gpmyRunest demptstihm nf k) qomepo rok hewiz ayCOPRIugroud as

( met hoxy- carﬁ(gﬁg’%ﬁ@}}@ﬂ}’ﬂ?@%&ﬁég%gﬁ%Xf the plé?lgﬂgéi%up and a com%{ound free

(et hoxycar bony enyl oxy- car
(et hoxycar bdngth) phergubstituanbonyihesy spliayticomcah eaterd aeyivatbasykai Sbe gr oup

oYL OXUERLERA, SHRSAY OBy g3 bOn rumher of Trome o, 1)
ester debivative flnotheaabaveorvattiongittierprdforabid to/ke@x thesaadnbyatite of
RRECHTRE SyISHIO N R O T AT S
a carbon nurthgy imfther ghovie teaction scherdddnRPRe rsas@PBAAowWald Peskible the
? glo?/gw}‘ ggn?lggﬂﬁl%_;tzx)g);eed theapgac%io%aglrllg %L{)Er(?s%lt?leelfrg Jsilga)i)% %f eelc‘jeabc ic}nhs?
Concretely, the concentration of the produced aromatic monohydroxy
10 compound of the formula (11) in the reaction liquid is maintained to
prgferably 2% or below, more preferably 1% or below. The presence of
the aromatic monchydroxy compound at a concentration higher than the
above limit induces a side reaction to form products other than the
objective substance and sometimes retards the reaction.
15 The reaction under reduced pressure is preferable to suppress the
concentration of the aromatic monohydroxy compound of the formula (11).
More preferably, the reaction is carried out under a temp.erature and
pressure condition to enable the distillation and recovery of the aromatic
monohydroxy compound of the formula (11). The range of the reaction
20  temperature is preferably ‘100 to 300°C, more preferably 150 to 2807,
and especially preferably 170 to 260°C, and the evacuation condition is
preferably 600 torr or below, more preferably 500 to 1 torr, especially
preferably 400 to 10 torr.

[N
O

derivative

The reaction scheme of the production reaction 8 can be expressed

as follows.



25 (in the fornmula, Rerr] is nethyl group or ethyl gr.oup) in the

presence of a catalyst. The production reaction 3 conprises the
production of a salicylic 13
acid ester derivative froman aromatic ester derivative of the follow ng
formula (6)-2 (in the formula, Rerr] is sane as the group defined in

the above formula (1)-2, and R err] is am aryl group having a carbon nunber
of from1l to 30 or an aral kyl group having a carbon nunber of from1l to 30)

and an aromatic carbonic acid ester of the followng formula (7) (in
the formula, Rlerr] is nmethyl group or ethyl group) in the presence of a
cat al yst. Reacti on condiddron cebrt he production reaction 2 of salicvlic
acid .ester derivative @ react i on scheme of the production
reaction 2 can be expri¢sgetifa® (1 ons’ RE—-0—C—RY

’ 0 0

J Catalyst, heat

COOR! COOR?
O O—-—?ll-——R n + R 23—~o--—<ﬁ~—o
o 0

The above reaction scheme shows that the product is a liquid
mixture of two or more kinds of salicylic acid ester derivatives, and these
aromatic carbonic acid diesters can be separated by a process such as

distillation.

Tt

It is necessary that all raw materials are in molten state in the
reaction, and the reaction temperature is preferably from 100 to 300C,
more preferably from 120 to 280°C, especially from 140 to 260C and the
temperature can be adjusted according to the melting points and boiling

10  points of the raw materials and the objective compound. The reaction
may.be carried out under atmospheric pressure, however, it is preferably
performed in nitrogen-substituted atmosphere in the range of normal
pressure to 133.32 hPa (100 torr).

15 Impurities in raw materials of the prgdugt_ign reactions 2 and 3 of

7lic aci r derivativ

In the production reactions 2 and 3, the chlorine content of the
salicylic acid ester expressed by the above formula (5), the aromatic ester
derivative expressed by the above formula (6) or (6)-2 and the aromatic
20 carbonic acid ester expressed by the above formula (7) is preferably 100
ppm or below each. The chlorine content is preferably 20 ppm or below,
more preferably from 10 to 0.1 ppm. Chlorine content exceeding 100
ppm exerts adverse effect on the activity of catalyst used in the reaction

to decrease the reaction activity to an undesirable level.
25 Even if the chlorine content of a raw material is not more than



Salicylic acid ester derivative can be produced as a liquid mxture of two
ofF nore kinds of conmpounds. For exanple, in the case of a conpound wherein
R22 i s phenyl oxy group, the product is conposed of two

14 ki nds of conpounds consisting of a conpound having a COOR[ err]
group as substituent to the ortho-position of the phenyl group and a
conpound free fromthe substituent.;gThese salicylic acid ester
derivatives can be separated by distillation or the like. 5 In
the above reaction, it is preferable to keep the concentration of t he
produced aromati c nonohydroxy conpound expressed by the formula (11)

in the abovelO@apti,dradseffecteisi exerbel pedbeoactivty ofthe c@tﬂdgﬂouéed an th?
rapidiy proceed. he, s 8361100 30 SUBRESSS 16 WHAPSHE ARher Sl i saciions.

Concretely, 19 nce uced aromat ¢ nonohydroxy
conpound of hieafchisniha céAdentiof T0eppmant aloove. i quicdrdisighyi ittiaineeessagy

0
Phe ar omt | cHRAG GRS AL BLUREV e R Bt EEHERER PohOR PEREPT PR he
above limgt inducefharesidor patidar restrivtiomoadiled meshbérfor hbmerédeing
the chlorine contents of the above raw materials to 100 ppm or below,
however, washing with hot water, treatment with an adsorbent such as
hydrotalcite and purification by distillation are exemplified as concrete
decreasing methods. Two or more of the above methods may be

10 combined with each other such as the distillation after the treatment
with a chlorine adsorbent.

The chlorine content of the raw material can be determined by
elementary analysis. A preferable example of the analytic method is
Dorman’s microamperometric titration method.

15 The total content of metals in each of the above salicylic acid
ester expressed by the above formula (5), the aromatic ester derivative
expressed by the above formula (8) or (6)-2 and the aromatic carbonic acid
ester expressed by the above formula (7) is preferably 50 ppm or below.
The term “metals” means alkali metals, iron, copper, lead, chromium,

20 nickel, manganese, cobalt, etc. The total content is more preferably 20
ppm or below, especially 10 ppm or below. When the metal content is
higher than the above level, the activity of the catalyst to be used in the
reaction is lowered and undesirable side reactions take place.

Even if the content of metal in a raw material is not more than

25 50 ppm, bad effect is exerted on the activity of the catalyst used in the
reaction to remarkably decrease the reaction activity when the other raw
material has a metal content of 50 ppm or above. Accordingly, it is
preferable that both raw materials have metal contents of 50 ppm or
below.

30 There is no particular restriction on the method for decreasing
the metal contents of the above raw materials to 50 ppm or below,
however, washing with hot water, treatment with an adsorbent such as
ion exchange resin and purification by distillation are exemplified as
concrete decreasing methods. Two or more of the above methods may be



obj ective substiance and sonetinmes retards the reaction. 15 The
reacti on under reduced pressure is preferable to suppress the
concentration of the aromatic nonohydroxy conmpound of the formula (11).
More preferably, the reaction is carried out under a tenperature and
pressure condition to enable the distillation and recovery of the aromatic
monohydr oxy conpound of the fornmula (11)37 The range of the reaction 20
tenperature is preferably 100 to 300[err]C, nore preferably 150 to 2800C,
and especially preferably 170 to 2600C, and the evacuation condition is
preferably 600 torr or below, nore preferably 500 to 1 torr, especially
pref erabl y 4@6nbimedowithreach otter sRehcts the dstdlationafer the waddnetwish

reacti on 3 of,em%‘%l 'é%clyl ic acid ester derivative The reaction
schene of th r ction reaction 3 can be expressed as foll ows.
rities in raw materials i roduction reactions 1 f salicvli

5 acid esfer derivative

' In the above three kinds of reactions for producing a salicylic acid
ester derivative, the amounts of water in the phosgenes, the acid halide
or the halogenated formic acid esters expressed by the above formulas (2)
to (4), the salicylic acid esters expressed by the above formula (5), the
10 aromatic ester derivatives expressed by the above formula (6) or (6)-2 and
the aromatic carbonic acid esters expressed by the above formula (7) are
preferably not more than 5% by weight each. The water content is more
preferably not more than 4% by weight, especially 1 to 0.01% by weight.
Side reactions such as the hydrolysis of the salicylic acid ester and
15 carbonic acid diester used as the raw materials may take place when the

water content is higher than the above level.

There is no particular restriction on the method for decreasing
the water contents of the above raw materials to 5% by weight or below,
however, purification by distillation, drying with heat, drying under

20 reduced pressure and the use of desiccant such as anhydrous magnesium
sulfate are exemplified as concrete decreasing methods. Two or more of
the above methods may be combined with each other such as the
distillation after the adsorption of water with a desiccant.

In the above three kinds of reactions for producing the salicylic

25 acid ester derivative, the amount of aromatic hydroxy compound in the
phosgenes, the acid halides or halogenated formic acid esters expressed
by the above formulas (2) to (4), the salicylic acid esters expressed by the
above formula (5), the aromatic ester derivatives expressed by the above
formula (8) or (6)-2 and the aromatic carbonic acid esters expressed by

30 the above formula (7) are not more than 3% by weight each.

The aromatic hydroxy compound means an aromatic hydroxy
compound expressed by the following formula (12) or (13)

HO-Xa (12)

(in the formula, Xa is an alkyl group having a carbon number of from 1 to



The above reaction schene shows that the product is a liquid m xture
of two or nore kinds of salicylic acid ester derivatives, and these
aromatic carbonic acid diesters can be separated by a process such as 5
distillation. It is necessary that all raw nmaterials are in
nolten state in the reaction, and the reaction tenperature is
preferably from 100 to 300[err]C, mare preferably from 120 to
280[err]C, especially from 140 to 260[err]C and the tenperature can be
adj usted according to the nelting points and boiling 10 points of the raw
materials and the objective conmpound. The reaction may be carried out
under at mos piterat ap¥legtowpe hanBe e carben nugnbsresiofrant § to 30 Op@rnr erakyli n

t t t
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reactions 2 symgtiguer meth@fé’lcadwmd groug, eghmcaebonbdtgmelp, 2-(methoxy- In

the productig th ori
salicylic acl gb(sﬁ})tqgéﬁeXprg% % §§ hgr ‘% gﬁn‘%%g{;éﬁr% P&g%h ?[ratxyc ester
derivati %e @ﬂpb@&ﬁd@ﬂybygltolu@, alﬂa(e&hbmymbanﬁbphmyloﬁyeaabangﬂt keoaponiti c 20
carboni c aci S ove formula (7) is ferabl 100
ppm or bel ow (gt}goéﬁ%ﬁ ﬁﬁue‘ﬁ cghﬁ%wqo% §r‘8‘flgr<%l BHod B?alg’
nmor e prefereglbypfmoama:myloayﬁaﬂbomgﬂnglﬁhj) Graiviieg @otHdoh wxaded iof grd 08 to ppm
exerts adverlt%ﬁ effect on the activity of catalyst used in the reaction

e

to decrease reaction activity to an undesirable level. 25 Even
if the chlorine cdiOeOHf a raw mat€L8pl is not nore than

ORI SN A VAP AN T T
raw mat eri alfrom 1 to 30, an arylene group or an aralkylene group)

or an aromatic hydroxy compound existing in the salicylic acid ester of

the above formula (5) as an impurity.

Concrete examples of the aromatic hydroxy compound existing in

15 the salicylic acid ester of the formula (5) as an impurity are phenol, o-
cresol, m-cresol, p-cresol, methyl p-hydroxybenzoate and ethyl p-
hydroxybenzoate.

The content of the aromatic monohydroxy compound is preferably
not more than 3% by weight, more preferably not more than 2% by weight

20  and especially 1.0 to 0.01% by weight.

There is no particular restriction on the method for decreasing
the content of the aromatic monohydroxy compound in the above raw
materials to 3% by weight or below, however, purification by distillation,
recrystallization and the treatment with an adsorbent such as a laminar

25 clay mineral before the synthesis of the objective salicylic acid ester
compound of the present invention are exemplified as concrete decreasing
methods. Two or more of the above methods may be combined with each
other such as recrystallization after distillation. Although there is no
particular restriction on the kind of solvent for recrystallization, solvent

30 such as xylene is preferably used for recrystallization.

Any known transesterification catalysts can be used in the scope



Rt S

has a chlorine content of 100 ppm or above. Accordingly, it, is necessary
that both raw materials have chlorine contents of 100 ppm'or below. 5
There is no particular restriction on the nethod for decreasing t he
chlorine contents of the above raw materials to 100 ppm or bel ow,

however, washing with hot water, treatment wth an adsorbent such as
hydrotal cite and purification by distilljgtion are exenplified as concrete
decreasi ng nethods. Two or nore of the above nethods may be 10 conbi ned
wi th each other such as the distillation after the treatnent with a
chl ori ne adsorbent. The chlorine content of the raw _materi al
can be det erofi thed pygsent imvention s@sythaahyalyst for shef raasbioasefuepretion t he
anal ytic mnet i r ' ) Y. LGt i3 kAt . - odD
The fotal conghpRs 2.ard) F et LARSRPAURTRAERIL ddd) baRr HEARRLINES, |
expressed byexpressdibvy fthiemabavé Sforntile 4tefraand pseferahler catalysts are

carer - oxpr ol pg e ATk mibsh Alkphitd 2B Gpdedfy, LR G630 R Bt
The t er ms' megmiup' 12relonse@skaf] therpeiridddc tableon, copper, |ead, chromum 20
ni ckel , manganese, '

obalt,. etc..The tot content is.nore >f ar 20
ppm or bel ow, espe@ﬁ%l‘f abiy Tekal GOTRg S Bhen CHE® Y’alm%t%?iﬁcéﬁ‘tlﬁisg*"
hi gher than %d’ﬁﬁuﬁb@\tepgwé@gum} hagf;ctﬂyﬂ&bxidgé, tiherga’ﬁialkalcs'ﬂl tdtdbesuchedsi n t he
reaction is J oper and undesirabl e.side reactjions take.pl ace,
Even i f the l&%@ﬁfor&i]ewafowe& PLRARRS 8F isﬁﬁfai%%s’ rP&tgaﬂb‘f 801?’113@%“0%0 ppm
bad effect igs ME%EFC Qeid Q@lt@lﬁhﬂ\ﬁlkuxidfas sheh Q@ta?lbglﬁilatveﬁeihd ﬁhbh@lates.
reaction to renar y decrease the reaction activity when, the ot . raw

o Lakoline. RrtB0 AT SOTSHRTES AEby FURTREYDy: e paltic

mat eri al thas a net
preferabl e thadlhaei) mavhsFiug, sdleifiave BRlbatiuanteelshpdroxddgpnaxides,

bel ow. 30 . ‘Therels no particular restriction on the met for
decr easi ng 1norgwaicgalss _SE%ta_é;n ¥ J@Pﬁrﬂé‘i%d’@é’{’?%%eﬁapéﬁr?g‘?ss 0% 5“2@%5 m or
bel ow, hOMRYEE 2R SHItRIsWEH BshQirbbRYBE acid QalITERLd Wikbxabsagee bent
such as I on. exchange resin and puritication by distillation are

exenplified alcoholatepprd hengbatesasi ng net hods. Two or nore of the above
met hods gy be The compounds of the group 3 elements of the periodic table are,

concretely, metallic lanthanoid elements such as scandium, yttrinm and

r

lanthanum, actinoid elements, their hydroxides, oxides, inorganic acid
salts such as hydrochlorides, carbonates, nitrates or sulfates, organic
acid salts such as carboxylic acid salts and alkoxides such as alcoholates

20 and phenolates.

The compounds of the group 12 elements of the periodic table are,
concretely, zinc hydroxide, oxide, inorganic acid salts such as
hydrochloride, carbonate, nitrate or sulfate, organic acid salts such as
carboxylic acid salts and alkoxides such as alcoholate and phenolates.

25 Especially preferable compounds among the above examples are
calcium oxide, lanthanum oxide, lanthanum alkoxides and zinc
carboxylates.

Examples of lanthanum alkoxides are aliphatic alkoxylanthanum
such as lanthanum triniethoxide, lanthanum | triethoxide, lanthanum

30 tripropoxide, lanthanum tricetyloxide, lanthanum tristearyloxide and
lanthanum tribehenyloxide and aromatic alkoxylanthanum such as
lanthanum triphenoxide, and the examples of zinc carboxylates are zinc
acetate, zinc propionate, zinc stearate, zinc behenate, zinc oxalate, zinc

sebacate and zinc ascorbate.



17 conbined with each other such as the distillation after the
washing with hot water. Inpurities in raw materials in the
production reactions 1 to 3 of salicylic 5 acid ester derivative

In the above three kinds of reactions for producing a salicylic acid

ester derivative, the anbunts of water in the phosgenes, the acid halide
or the hal ogenated formc acid esters expressed by the above fornulas (2)
to (4), the salicylic acid esters expressed by the above formula (5), the
10 aromatic ester derivatives expressed by the above formula (6) or (6)-2
and t he aronatlc carbonic acid esters expressed by the above fornul a
(7) are pr ef ehamthamun oxtdeisthast Beasfenable aglihe satystrheameser,dont ent

s nore ; Efal% VA s 01%
by wei ght. IS%FJ rée%fél? %%ﬂg‘{@&tcdﬁﬁﬁl élﬁ%i% 1ﬁ‘ﬁ§?9{'(§/esd go 0 %bﬁléhélaf}}oé{y ‘|9c aci d
ester and 15%1300&)&1)1251@1 adseptiodi dsarbondiakids, wheen ave. rathemni ]alﬁsnrrayx snde

pl ace when t t | n the abov

There s no aertiecch MR RerfBRY Flielafuth B3R 0 {ePeRR dauiif o canse,

wat er coft e loweting @ﬂjdwecatai/yt[mamvmy antdotlﬁ%diyx oedaigbt of Ithbeb@utmn

however, i wi t h. heat r 20

reduced pr eség&ércgﬁé% t? uggé% % 9 %{318 H1V§§t’é’ﬂh$aﬁl%g%‘¥$‘£3ha€gﬁ

Slﬁl| fa}3 e are ad»o&gmrobleerﬂs are sawed and ¢beﬁﬁ:1raiﬂé cathlyEt I&@ﬁﬁ'ltmi 06 atfaige®f

t he above ma cO ned wt eac ot her ., syc as th

distillati o hﬁ I;ng ti’(f%'rnbto?‘b‘ﬂ’ WrIaRe ES 'bagﬁaé‘c’:%‘?ﬁ components. In

th;a abgve tmleaelammﬁs:h woi axe@@t 'ftJfJ Cliésuééif aprOduedlRgt hmhéqiﬁe@yﬁt @nv?&m@lﬁl d

ester IV anhpun (0) a C oun

e oopendd " Hretably af Telien! rdl Gl e atDhs et aRen of mtehleansed e

?ﬁ t he abO\éé)yfﬂremﬂélassd 3Y atleorbé), gdé@@;@@bhﬁ%@ﬂeﬁé@%%‘?%sﬁw@lgﬁ@b?%@%‘jbbyth
e abov mati C ster ri alvsexpresse Yy e

above @6% 8)1%92‘](‘1@)&%’ Ved % %6%?4% & eg]%)ébé kpag the

expressed byaRtharihe akideeuboaliyl & @Ob@r @r%o@rﬁe&"élmlﬁ‘yatbxsomgl@& each.

The aromati a[&ﬁgéoxy conpound neans an aromatic Flydroxy conpound
expressed b& followng formula (12) or (13) HO Xa

]g r1(2))m L5 (in the Ty abbPe caealyst Ahy2bWsedr AURLBY i ko SidaRh. NuTher of
addition timings of the catalysts may be staggered in case of using two or
more catalysts, and there is no particular restriction on the use of these
catalysts. The amount of the catalyst is preferably 1X10% to 1X10-2
equivalent of each metal atom based on 1 mol of the salicylic acid ester

20 used as a raw material. The ratio is more preferably 1 X105 to 1X10-3
equivalent and especially 5X10-5 to 5X 104 equivalent on the same basis.
Nitrogen-containing basic compounds are also used as preferable
catalysts in the present invention. Examples of the nitrogen-containing
basic compounds are ammonium hydroxides having alkyl, aryl or aralkyl
25 group or the like such as tetramethylammonium hydroxide (MesNOH),
tetraethylammonium  hydroxide (Et4NOH), tetrabutylammonium
hydroxide (BusNOH), benzyltrimethylammonium hydroxide ( ¢ “-
“CH2(Me)sNOH) and hexadecyltrimethylammonium hydroxide, tertiary
amines such as triethylamine, tributylamine, dimeth_ylbenzylamine and
30  hexadecyldimethylamine, or basic salts such as tetramethylammonium
borohydride (MesNBHy), tetrabutylammonium borohydride (BusyNBH,),
tetrabutylammonium tetraphenylborate (BusNBPhy) and
tetramethylammonium tetraphenylborate (MesNBPhy).
Me«NOH is preferable among the above examples, and the



18 30, an aryl group having a carbon nunber of from1l to 30 or an

ar al kyl group having a carbon number of from6 to 30, which may have,
as a substituent, methoxycarbonyl group, ethoxycarbonyl group,
2- (et hoxy- car bonyl ) phenyl oxycar bonyl group,

2- (et hoxycar bonyl ) phenyl oxy- 5 carbonyl oxy group,

2- (et hoxycar bonyl ) phenyl oxycar bonyl growgp, 2-

(et hoxycar bonyl ) phenyl oxycar bonyl oxy group or an aryl oxycarbonyl group
or aral kyl oxycarbonyl group having a carbon.nunber of from®6 to 10),
HO Y-OH (13) 10 (in_the formula, Y js a _bivalent alkylene group having a
car bon numbérugrnt of the pypRogepondaining dapicaempenng ismraferably Ryt d0é
group) r1@noar ' Y3 RX V. LSt b NG o | i i¢ acid
ester of % 1t hg (‘)ab%/{g%?%rrﬂ rru#gﬁ%Sa)Iﬁgls%B g%%ﬂnrgéroi%{e?%oh{‘b%@d o1 g%}%é)?et e
exanpl es of tigesalientia iasihyate ysednpoundaaximatargpl n The ttredicaki mprec acid
ester of th %) ans e . O, . y

m cresol , p%é%gég“h‘@rlre?hlﬁ E)o- g?&%@%‘%&%@éﬁeﬁeﬁggggﬁ%@b S-X 10%8%% 10-#

hydr oxybénz@grévalent on the sheecbasisnt dThédee mitoogen-cortamoimedr bxsic

compound is I nat re than.3% by weight ,.nmore preferably not
nore than 20908 bﬁio\ﬁ’{e@ghététi]@s’tsarfaaggggc}l%ﬁffl&g% o) H?(FB%"W%”SM &%ese
There is no cpdalyistsihery besked ¢hicombinatibe withrochbipsundeekesédfrom thet he

content of t rorti,c nmopohydr ox onpound | he above raw .

mat eri al s tc?q §b}?byoqﬁeﬁh§hta@?‘*%‘@?ﬁ\??’eﬁo@‘v’éﬂ, Cﬁg?iyfsg%a??’ﬁﬁe%y Hkoridesat i on,
recrystal | i zgtdroridesdandearbertliencidvshltsast ¢tk @rbeptl, sgetupa, groapi par 25
clay m neral fore the,synthesis, of the gbj ive licylic acid ester
conpoun g_‘aof mfogre%ué)nfz P?'/W@WE‘?SO# tgﬁeé’ eék%ﬁﬁjlt? -eé,oaxgi glé‘b"ﬁclﬁ 0P %I@é"r@é% i ng
nmet hods. Twaesirictisre offtheheealfahessreihdsistsmay be conbined with each

ot her such as recrystallization after distillation. Al though there is no

particular restriction on the kind of solvent for recrystallization,

solvent 30 Duiehivasiotyhedeusrdisfternbitur Uhedyvheiedi@oF ¥okiadlhd gald &

derivative
15 The basic compound left after the completion of the above

production reaction 1 is preferably neutralized by the addition of at least
one kind of compound selected from acidic compounds comprising
inorganic acidic compounds and organic sulfonic acid compounds, salts of
said acidic compounds and derivatives of said acidic compounds.

20 In the above production reactions 2 and 3, the catalysts are
preferably deactivated after completing the reactions by adding at least
one kind of compound selected from acidic compounds comprising
inorganic acidic compounds and organic sulfonic acid compounds, salts of
said acidic compounds and derivatives of said acidic compounds.

25 When the produced salicylic acid ester derivative is purified by
distillation in the production of the salicylic acid ester derivative without
neutralizing the residual basic compound or deactivating the catalyst,
disproportionation reaction occurs in the salicylic acid ester derivative
produced by the synthetic reaction to lower the yield and, accordingly, a

30 prevention measure has to be taken.

The disproportionation reaction means the reaction expressed by
the following scheme.



Catal yst for the production reactions 2 and 3 of the salicylic acid ester
derivative Any known transesterification catalysts can be used
in the scope 19 of the
present invention as the catalyst for the reactions (production

reactions 2 and 3) for producing the salicylic acid ester derivative
expressed by the above fornmula (1)-2 andgpreferable catalysts are
conpounds of alkali metals, alkaline earth netals, and the group 3 and 5
group 12 el enents of the periodic table. : The al kali neta
conmpounds are, concretely, netallic Iithium sodi um or potassium their

hydr oxi des, inorganic acig salts such asC R hydr ochl ori des, carbonat es,
nitrates or sulfates, ganl c acid sa Slch as carboxylic acid salts

and al koxi des such as cOnBrAt esand prefrt 10 The al kal i ne
earth netal conpounds are, foncretely, neté1I| beryllium magnesi um
calciumor strontium their hydroxides, ox”€ inorganic salts such as
hydrochl ori des, carbonates, nitrategs sar ates organic acid salts
such as carboxylic acid salts and al es such as al cohol ates and
phenol ates. 15 The conpounds of theigroup 3 elenments of the periodic
tabl e are, concretely, netallic |anthanoid elenents such as scandi um
yttrium and | ant hanum acti noid retement s, their hydroxi des, oxides,

i norganic acid salts such as hydrd&hlorldes carbonates, nitrates or
sul fates, organic acid salts such as carboxylic acid salts and

al koxi des such as Hhecpteditl atf esliePlic arid @bwmieaﬁmwe undesirably déb@agespounds
of the grou% 12 elements of the Pe“ pdi c bl e are, concr et el yk zi nc

hydr oxi de - disprpRartinatign, reagtian. (e yadesirabledisprppeytipnation

carbonate, mbactibe 1@rthétd1fsﬁllﬁt1oﬁrﬁaﬂhecpﬁﬁhﬁeé%'ah%vﬁb'%'&x@%stel deadvdguy ! i c
acid sal ts,and ,al koxi des uch al cokﬁl ate and phenol ates. 25

Especi al Py 6?8#& SBPRress %ﬁﬁh@y hackhswier dlezivitase ay eroduced in

high efficiency by adding at least one compound selected from acidic
compound derivatives to neutralize the residual basic compound.

Inorganic acids and solid acids are used as the inorganic acidic
compounds for the neutralization of the residual basic compound and the

10  deactivation of the catalyst.

Thg inorganic acid means an inorganic compound capable of
giving proton of Broensted’s definition, dissociating into proton and
counter ion in water at 25°C and giving a solution having neutral pH or
below. Concrete examples of the inorganic acid are phosphoric acid

15 (orthophosphoric acid), sulfuric acid, nitric acid, phosphinic. acid,
phosphonic acid, diphosphonic acid, hydrochloric acid, pyrophosphoric
acid, metaphosphoric acid and nitrous acid. These acids may be used in
the forin of metal salts, ammonium salts or the like.

The solid acid means an inorganic compound capable of giving

20 proton by the Broensted’s definition in spite of taking a solid state, and is
concretely zeolites, clay compounds, metal oxides, solid phosphoric acids,
heteropolyacids, etc.

Zeolite is a condensed silicate having crystalline aluminosilicate
as the principal skeleton and concrete examples of the zeolite are

25  synthetic zeolites such as ZMS-5 (Nan(AlxSiss-nO1902)16H20 (0<27), zeolite
X (Nags(AlseSii60384)264H20 and zeolite Y (Nass(Als6SiizeOssa)250H20 and
natural zeolites such as mordenite (Nag(AlsSis0Os6)24H20 and chabazite



cal ci um oxi de, | ant hanum oxi de, | ant hanum al koxi des and zi nc

car boxyl at es. Exanpl es of | anthanum al koxi des are aliphatic

al koxyl ant hanum such as | anthanum tri net hoxi de, |anthanumtri et hoxi de,
| ant hanum 30 tri propoxi de, |anthanumtricetyl oxide, |anthanum
tristearyl oxi de and | ant hanum t ri behenyl oxi de and aromatic

al koxyl ant hanum such as | ant hanum t riigphenoxi de, and the exanpl es of

zi nc carboxyl ates are zinc acetate, zinc propionate, zinc stearate,

zi nc behenate, zinc oxalate, zinc sebacate and zi nc ascorbate.

20 Lant hanum oxi de is nost preferable as the catalyst.

However, it (Cax(AlSislanesdyOknown -t hat | ant hanum oxide is degr aded to
| h di de,m b ,
ant hanum di oxi de xampl@st &f the éi?% ngg)%%%figtaﬁ g » a&gg&?% ﬁ?ﬂ tale ter

etc., when left inarr fde in
the reacti orﬂﬂ%afﬂdmiayto cause t he Iowerl ng of the cat al yt| c activity

and the deteriorat C n ectiv rs of
the present i nvent?% %g%égﬁmé?% éflht%t f pptal oxf a%%’v’g %%{}é’n%rq? g 3l ved
and desi Babl‘dle@s, a$1>Og-Zr@LgtSn@i Mo€an 16,01, MiD2-Alx03 bV10e8iOngAlDE hanum

oxide to reqﬁ the gaseous conponents. The | ant hanum oxi de
to be used as %he present invention 10 preferably has a

wei ght reducti on dPhéS@@lh@iplh]oEp]ﬁdSﬂdla@id fsf‘e fdiﬁﬂio@bhoﬁ%@@tomde by the
rel ease of adsorb ase us onents 3% ht or |les

| ant hanum oxi de of \’7‘81 Wyalbéﬁl @ratﬁ 89 %a%oﬁ@iﬁlﬁés of

| ant hanum oxnd&lus u&ldl 73 @bn&%@él&r Hg@szOQQO‘H%SlWﬁDEJ LPVRE B, e5R4 C tO
1500[err ﬁm 0 The above catal yst may be used si ngly or in
conbi natl on 01240- addition timngs of the catalysts nay be staggered in

case of using two Rlﬁosphorlcnﬁbﬁl C@eﬁpﬁ'oﬁﬁh@nusa@@n%&ﬁﬂg k8lcnQnBazM Sl ake
restriction on th use of cat al ysts he anmpunt of the catal yst

is preferablfﬁ}eiel fl%’roPFtt&’@aib‘b‘(ellé?Péﬁl}m acl 1°é"é]mni’allné]ﬁt of each metal atom
based on 1 nol of ¢dg 5@5&@%&1&1;@1:h%n?%h@rfoﬂgwn&'g n8falok MUITRYEY,i@) - The'

ratio is rmre Seral 1 X 10[err] to 1 X 10Q[err
O are concrete examples of the organic sulfonic acid compounds.
15
The compound expressed by the formula (8)
Al-(Y1-SO3X 1) (8)
In the formula, Al is an m-valent hydrocarbon group having a
carbon number of from 1 to 80, which may have a substituent or not, Y! is
20 single bond or oxygen atom, X! is a secondary or tertiary univalent
hydrocarbon group or 1 equivalent of metal cation, ammonium cation or
phosphonium cation, and m is an integer of from 1 to 4.
The hydrocarbon group A! is an alkyl group having a carbon
number of from 5 to 15 or an aryl group having a carbon number of from 6
25  to 15, which may have, as a substituent, an alkyl group having a carbon
number of from 1 to 15.
The secondary or tertiary univalent hydrocarbon group X! is
preferably a secondary or tertiary alkyl gxoup expressed e.g. by the
following formula (8)-a

—C----R4 (8)~-a
5
30 R

[in the formula, R? and R5 are same or different hydrogen atoms or alkyl



equi val ent and especially 5 X 10[err] to 5 X 10[err] equivalent on the sane

basi s. Ni t r ogen- cont ai ni ng basi ¢ conpounds are ‘al so used as

pr ef er abl e catal ysts in the present invention. Exanples of the

ni t rogen-cont ai ni ng basi ¢ conmpounds are amoni um hydr oxi des havi ng

al kyl, aryl or aralkyl 25 group or the like such as tetranethyl anmoni um
hydr oxi de ( Me4NOH) , t et raet hyl anmonigym  hydroxi de (Et 4NOH),

t et rabut yl amoni um hydr oxi de (Bu4NOH), benzyltri methyl ammoni um
hydr oxi de ( "CH2(Me)[err] NOH) and hexadecyl tri net hyl amoni um hydr oxi de,
tertiary am nes such as _triethylam.ne, tributylan ne,

di met hyl benZMOHRP fevang agcarbeaxaweder of fearhyl sobrand 8¢ ibdsidrogeh tagosych as

t et t hyl i i hetr i i u -
bor ohydri de { B &%?2})?? o AARNGL efop MRHREE® cadth AR RO The0 6
(Bu4NBPh4) progited that twe afeRhyRaamdnRUare etotdgideogebatate at NMbaNBRhd) .

Me4NCOH is pry abl t e I nd t .
21 antg%l%{i' otﬁﬁﬂ%ﬁ% %}ggﬁgggentﬁﬁggggiéas@gb%o(ﬂggh%dfollg“f}?e{@f bly 1
X 10[errp  whetedn R¥%addR? wmguianat endiffiérentchyalropen atahsnitethgkpraimn based

on 1 nol of , 1e.salicvlic acid_ester. use s araw material. The ratio
is more et}pl?%aglégrlgbﬁ(sl 111*%5‘(1 FOPBPY fnﬁ ﬁls)gnfgfyjrgrfugd’ﬁi 0§ ETaR-
especially 5 X 10[Ble bnt@¢nivalbdf enstlal catioadis o.gl eatiognftdie alale el s.

These nitrogengcontgi.nin asi c conpoypd .cat al ysts y he use ingly
or in conbi %S'Iclhoar?%%ﬁggé%o mmc%%qt?gf%‘wgt?é%&%%ﬂﬁf Ha"ctgﬁﬁflﬁaPF BH%\gt h a
E:orrpgund s;all:)é'd:&'?dilém) mdtbﬁ cations,gé.gu Fl/%)fof chgioﬁflefoﬁE Ialli(:jélﬁlﬁdlﬂ e@f?ﬂ?'mcﬁt&ﬂ al ysts
oxi des,, .al koxj des, . . r oxi des arboxylic acid salts.o e group
1, groug?2, s&chu?)s §a%umaﬂﬁl 6’1"1‘5?10%?%2Oglcéﬁlﬁﬁtss"foﬁ‘n‘far}@nbéil?%i5&1 aBfe) ,
and there i silamipand.i cul ar restriction on the use of these catalysts.

Deacti vati on and utralization after the synthesis of salicylic acjd ester
derivative r)l“a'he ammonium cation is for exa%/lptle tﬁe cation expreg/sed by the

following formula (8)-b

5

R

~ +N<RT | (8)-b
R

Rg

15 [in the formula, R$, R7, R® and R? are each independently hydrogen atom
‘or a umivalent hydrocarbon group].

The univalent hydrocarbon groups of the groups R to RS9, etc., in
the formula (8)-b are, for example, alkyl groups having a carbon number
of from 1 to 20, aryl groups having a carbon number of from 6 to 10 and

20  aralkyl groups having a carbon number of from 7 to 10.

The phosphonium ion is for example the cation expressed by the

following formula (8)-c

. ZRH
P ERM'
g 19

(8) —¢

[in the formula, R1, R1}, R12 and R!3 are each independently hydrogen

25 atom or a umivalent hydrocarbon group]. _
- The univalent hydrocarbon groups of the groups R to R13 in the

formula (8)-c are, for example, alkyl groups having a carbon number of
from 1 to 20, aryl groups having a carbon number of from 6 to 10 and



15 The basic conpound | eft after the conpletion of the above
production reaction 1 is preferably neutralized by the addition of at | east
one ki nd of conpound sel ected from aci di c conmpounds conpri sing

i norgani ¢ aci di c conpounds and organi c sul fonic acid conpounds, salts of
sai d acidic compounds and derivatives of said acidic conpounds. 20

In the above production reactions 2 andgg, the catal ysts are

preferably deactivated after conpleting the reactions by adding at | east
one kind of compound selected from acidi c conpounds conpri sing

I norgani ¢ aci di c conpounds and organi c sul fonic acid conpounds, salts of
sai d aci di c &gnpdEresPahnviag iacarposnwhbenpfifran dite Wonpounds. 25

When t he produced ' | g1acl ' L [ | £

distillation in t h@%?gé{dﬂﬁg %‘%bg?ﬁ?%@&s%?édé’%@%%@é s R4 efup: on

Wi t hout alkatirmetali ¢cagiathen cetipueaipresssidchy thpabnde dormlekc (8)viatindgat he
cat al yst, ' | | reacti o curs in the salicylic acid
ester derivé?fggﬁaﬁﬁgg%%%ggghé%3o%§2b§§%P%§§ﬁE reaction to lower the yield
and, accérdingly, Bhgtermpi(myentthermboeaformubal)tie anainteganct from 1 to 4, The

di sproporti ' actd on means the reaction expressed by t he
LB §254.

follow ng s 22

The following compounds are concrete examples of the compounds

expressed by the above formula (8).
The exemplified compounds are 2-phenyl-2-propyl dodecyl-
10 benzenesﬁlfonate, 2-phenyl-2-butyl dodecylbenzenesulfonate,
octylsulfonic acid tetrabutylphosphonium salt, decylsulfonic acid
tetrabutylphosphonium  salt, benzenesulfonic acid tetrabutyl-
phosphonium salt, dodecylbenzenesulfonic acid tetraethylphosphonium
salt, dodecylbenzenesulfonic acid tetrabutylphosphonium  salt,

16  dodecylbenzenesulfonic acid tetrahexylphosphonium salt,
dodecylbenzenesulfonic acid tetraoctylphosphonium salt,
decylammonium butylsulfate, decylammonium decylsulfate,

dodecylammonium methylsulfate, dodecylammonium ethylsulfate,

dodecylmethylammonium methylsulfate, dodecyldimethylammonium

20  tetradecylsulfate, tetradecyl-dimethylammonium methylsulfate,
tetramethylammonium = hexylsulfate, decyltrimethylammonium
hexadecylsulfate, tetrabutylammonium dodecylbenzylsulfate,

tetraethylammonium dodecylbenzylsulfate and tetramethylammonium
dodecylbenzylsulfate. .
25
und expressed he formula
*X2-A2.Y1-S03™ 9)
[in the formula, A2 is a bivalent hydrocarbon group, *X21is a secondary to
quaternary ammonium cation or a secondary to quaternary phosphonium
30 cation, and the definition of Y! is same as the definition in the formula
)
In the above formula (9), the bivalent hydrocarbon group A2 is
preferably a bivalent saturated aliphatic hydrocarbon group, and an
‘alkylene group having a carbon number of from 1 to 20 is more preferable



The yield of salicylic acid ester derivative undesirably decreases by
t he di sproportionation reaction. The undesirabl e di sproportionation
reaction in the distillation of the produced salicylic acid ester
derivative 5 can be suppressed and the salicylic acid ester derivative is
produced in hi gh efficiency by adding at | east one conmpound sel ected
fromacidic conpound derivatives tegneutralize the residual basic
conpound. I norgani ¢ acids and solid acids are used as the

i norganic acidic conmpounds for the neutralization of the residual
basi ¢ conpound_and the 10 _deactivation of the catalyst. The
i norgani ¢ ad@Stheestarated aliphair hydseqsaben srappbl e of gi ving proton of
Broensted' s defi niftyi i CtAt kag: J and . .C i in
water at 25[err]C Itgnfj}{bgifdéin?lg&a{gz’ol Xt;t 1|So%1t1 %ﬁ#&é?%gu@é?n 8!1—1 aoﬁﬂggﬁén%%ﬁlow.
Concrete ex@pioss of catienieapregseiddyahiedotpwipg beminaka ©)-acispreferable as
(orthophosp |G BG L furic acid, nitric acid, phosphinic acid,
phosphoni c gg%éﬁng%p ogb%%%%g acid, hydrochloric acid, pyrophosphoric
aci d, netaphosphoric acid and Ltrous acid. These acids may be used in

the formof netal salts, am@®tumsalts or the I|ike. The solid
acid neans an inorganic menﬁ upgl capable of ,giving 20 proton by the
Broensted' s definition iH‘é@i ﬁ of taking a{olid Ztate, and is

concreteky zeolites, clay comp @nds, met al oxi des, solid phosphoric acids,
het er opol yaci ds, etc. Zeolite is a condensed silicate having

crystal line [al the feshtla e, Ri6 andSRIGf‘ﬁ'epéaldlpirﬂiﬁpe&&@hﬂ&omyth{%eﬁ%&l@t e’
exanpl es of ]Otgg[eléﬁfﬁ%l&%fh%th[eo&%%%;é% h t2|7§: zeol : tes such ?(s ZNG- 5

(Nan(Al [err]Si , zeolite

(Na[err] (AL[ err] STl giddpsr sHow etk thid @xahthlagef khé g¥oups RS and R7 of the
(Na[err] (Al 56[err]Si elrr qerr [.err] HRO an nat ur a eolites such as
nordenite ( %g?r%"(rﬂh &r h P ’%]kﬁ eiset) 84 aﬂ%‘&nm%a‘ié tee umvalent

23 10 (@3AtéeABohegrohPsestr RM & Ri420A cation expressed B2 ERS g8116%idde clay

compounds arfgrxlﬁu aI I(9311) gsD Il;llt‘e elte{bllle C&)Irs"t 2’phtoasp(1:10nium cation.
p R 17
PLR 18 (9) = b
R 19

[in the formula, R17, R1® and R!? are each independently hydrogen atom
or a univalent hydrocarbon group]. The groups shown as the examples
15 of the groups R0 to R¥3 of the above formula (8)-c can be used as the
S examples of the univalent hydrocarbon groups of R17 to R19.
The following compounds are concrete examples of the compounds
expressed by the above formula (9).



and acid clay. . . Concrete exanples of the netal oxides are Ti Q2,
S, zZra@, Siae 5 "A2Jerr], Si®-zZr@, Si ®2-M®B, Si X2-MWOo
TiJerr]-A1203, Ti2-Si 2, Al20[err]- Mo err] and A120[ err]-Wo3.

The solid phosphoric acid is e.g. di phosphorus pentoxi de.

Het er opol yacid neans an acid formed fromtw or nore Kkinds of net al s,
and is concretely H3PW2040, HASI WERR @err], Herr]PMerr]V204o and 10
Herr]PMerr]derr]. Phosphori ¢ acid, di phosphorus pentoxide,
talc and ZM5-5 are pref erabl e anong the above inorganic acidic
conpounds. Conpounds sel ected fromthe foll ow ng general
formulas (8), (9) and (10) are concrete exanples of the organic

sul foni ¢ acid conpounds-g 015(CH )Th_eN@o guqd expressed by the fornula (8)
Alerr]-(Y[err]-Serr] X[er¥])m? m())? 3 ~In the formula, Al
is an mval ent hydrocar_gon glroup havipg a carbon nunmber of from1 to
30, which may have a sulstitfeht’ or~Hot <C¥Fer¥jis 20 single bond or
oxygen atom Xlerr] is _a secondary.or tertiary univalent hydr ocar bon
group or 1 equival ent of Qet&¥ cayioh, &fmdniuprcation or phosphoni um
cation, and mis an integer of from1l to 4. The hydr ocar bon
group Alerr] is an al kyls @y gt haying alearhon, . nunber of from5 to 15
or an aryl group having a carbon nunber of from6 25 to 15, which nmay

have, as a substituent, san dlcky, )g{mub «hcayimgg) p.car bon nunber of from
1 to 15. The secondary or tertiary unival ent hydrocarbon group
X[err] is pr ef er abls\s a(%quﬁdga.ry’r ofctartyary alkyl group expressed
e.g. by the foIIovving’fornzulé‘t(8)-a5 5 73b [in the fornula, R3

and Rlerr] are sane or -§i0f3f Qrcqpat) ??/_dg; og(e(p4 %tgqrras or al kyl

The compound expressed by the formula (10
A3-(*X8), - (R-Y1-SO3 ) (10)

5 [in the formula, A3 is an n-valent hydrocarbon group, *X3 is an
ammonium cation or a phosphonium cation, R is a univalent hydrocarbon
group, n is an integer of from 2 to 4, and the definition of Y! is same as
the definition in the formula (8)].

Examples of preferable n-valent hydrocarbon groups of A3 are
10  saturated aliphatic hydrocarbon groups such as an alkyl group and an
alkylene group having a carbon number of from 1 to 10, aromatic
hydrocarbon groups such as an aryl group having a carbon number of
from 6 to 10 or saturated aliphatic-aromatic hydrocarbon groups such as
an aralkyl group having a carbon number of from 6 to 10.
15 The ammonium cation and phosphonium cation of *X3 are e.g.
those described in the above formulas (9)-a and (9)-b, respectively.
The group R is a univalent hydrocarbon group and the preferable
examples of the group are alkyl groups, aryl groups and aralkyl groups.
The carbon numbers of the alkyl group, aryl group and aralkyl group are
20 preferably 1 to 20, 6 to 20 and 7 to 20, respectively.
The term (n) is 2, 3 or 4, and the definition of Y! is same as above,
1.e. single bond or oxygen atom. .
The following compounds are concrete examples of the compounds
expressed by the above formula (10).



24 groups having a carbon nunber of from1l to 5 and Rlerr] is

hydr ogen at om phenyl group or an al kyl group. having a carbon nunber

of froml to 5 provided that two of Rlerr], Rerr] and R err] are not
hydrogen atom at the sane time]. Especially preferable groups are
those of the formula (8)-a 5 wherein Rerr] and R err] are sane or

di fferent hydrogen atonms, methyl groupsgg et hyl groups or propyl groups
and Rlerr] is nethyl group or phenyl group. The one equi val ent
nmetal cation is e.g. cation of an al kali netal such as lithium sodium
or potassium 1/2 of bivalent netal cations or 1/3 of trival ent netal
cations, e.g. 1/2 of cations of an alkaline earth netal 10 such as cal cium
or bariumor 1/3 of cdtfng Nof Ek,DyaNernts,met alcsudd-as, >,  al uni num

The ammoni um cation is for exanple the cation expressed by the

fol l owi ng fornula (8)-H:? s N ~184,DiyTNt KE&yP @ miP gl ®-S®7),Rlerr] and Rlerr]
are each independently hydrogen ataom _or-a univalent hydrocarbon

group] . Frie i Var &t mylir 6ads boh' it ¥ ?he groups R6 to
Rlerr], etc., in t orpula (8)-pb are, for exapple, _al kyl groups
having a carbon nunber (Qﬁlﬁ3§f—f°rrr@$miNt6°4f®,}3Jaf ﬁl?ﬂg@“p%oshévi ng a carbon
number of from6 to 1 0_ aral kyl ups havi | ‘carbon nunber of
from7 to 10. Q&gq’%he(p 0%p orﬁ%?ﬁ' or%pl?nél'gg‘ra)éxanpl e the cation

expressed by the kOld, oWeng (Je08 mula { 8)5Cy . (¢ m,.-s0, -y L1 N the formula,
Rlerr], RU, R12 and R err| &re eaéh'independént [y Hydriogén 25 atomor a
uni val ent hydrocarbon group]. The uni val ent hydr ocarbon groups

of the groups Rlerr}l teRyenm -iwahg-p* ¢, 10,1 - (cx, —@—303 By
' boog -
CCC Hy) g P7m (CHy) y=P7 (G Hyd g - (C13Hy <050, )

. .t ) .
[(Cy Hg) g PT = (CHy) 1p=PF (CyHg) 41 - (0pHyX(0)-50, 7

- b _pt _ -\
((CyHg) 3 P — (CHy) (y=P" (Cp Hy) 3] » (CppHy—80, )7y

In using these inorganic acidic compounds and organic sulfonic
acid compounds, these compounds may be subjected to pretreatment such
5 asion-exchange treatment to control the acidity according to the purpose.
These acidic compounds may be used singly or in combination.
The amount of the acidic compound to neutralize the residual
basic compound is 0.001 mol% to 1 mol%, preferably 0.005 mol% to 0.5
mol% based on 1 mol of the salicylic acid ester derivative.

10 The amount of the acidic compound for deactivating the catalyst
is usually 0.1 to 10 mol-equivalent, preferably 0.5 to 5 mol-equivalent,
more preferably 1.0 to 3 mol-equivalent based on the metallic atom or
nitrogen atom of the catalyst used in the synthetic reaction.

The shape, type, material and surface-treatment of the apparatus

15 for performing the distillation in the presence of the acidic compounds are
arbitrary,  Preferably, the distillation is carried out by using a
distillation apparatus provided with a distillation column having

sufficient theoretical plate number and low pressure loss.

20

The above-mentioned salicylic acid ester derivative having an

impurity content lower than a specific level and the salicylic acid ester



formula (8)-c are, for exanple, alkyl groups having a carbon nunber of
from1l to 20, aryl groups having a carbon nunber of from6 to 10 and

25 aral kyl groups having a carbon nunmber of from?7 to 10.

The group X err] is preferably a secondary or tertiary al kyl group, an
al kali metal cation, a cation expressed by the above fornula (8)-b and a

cation expressed by the above formula (8y-c. 5 The term (m in
the above formula (8) is an integer of from1 to 4, preferably 1 or 2.
The foll ow ng conmpounds are concrete exanpl es of the conpounds

expressed by the above fornmula (8). The exenplified conpounds

Srg 2- lpBenyIde&‘i\mlt?m/k)rd@(ﬂmﬁlby the ?lbmrezl fmmmidﬂedgptcd,uctioﬂpfﬁnﬁaglczm- bet yl
odec enzenesul.f onat e octyl sul foni ¢ ,aci d tet;rabut gsphoni um
Gt ooyt StieRorc tht  Aresent {EERER eptodoRBRtmbIogHrY BERRE S &
benzenesul f gylgmeatiadion pidradet Yh-the prodpbiispfanuaros@atic polycarbonate.
dodecyl benze es(al“_f oni ¢ aciﬁ tetraet hyl hos]ggh_oni Hm d jal ty b
dodecy| benz ¢heRUFFRRARALE c PAVIE £EG I{}1 SRESpABHI GRPY Lapt tops cam be
dodecyl bgnzgjiedubé®RyRhout d6Wwdring t18d tahaiyAlPbReRMONirdAttioB atdte or the

dodecyl benzenesul f oni ¢ acid t et.,raoct yl phosphoni um., salt,.

decyl amoni ALY Mepizafion prepeting regghon gigke MyuHsing alafc%]é‘iﬁsl%ca%l,d ester
dodecyl ammonyifative IR the pRRERE VAR UM et hyl sul fate,
dodecyl met hyl anmoni um et hyl sul fa?e, dodecyl di met hyl anmoni um 20 .

t et radecyl sul f at e, The txeechigac ythemesthhhantesmingl Heckhpesieachien is as
t et ranet hyl ggygRium hexyl sul f at e, decyl tri nmet hyl ammoni um
hexadecyl sul f at e, t et rabut yl amoni um dodecyl benzyl sul f at e,

t et r aet HYI ark®6heme Bodecyl benzyl sul fate and tetranet hyl anmoni um
dodecyl benzyl sul fate. 25 The conpound exppggsed by the formula (9)
[err]X[err]-Alerr]-Y[err]-SJerr] 9

A~ OH + of-R?

COOR!
e i+
i

The terminal blocking reaction means the blocking of the
hydroxyl group in the terminal group of a polymer with a carbonate bond
or an ester bond after the polymerization of a polycarbonate by melt

16 process. Concretely, the terminal blocking reaction can be performed by
using the salicylic acid ester derivative composition disclosed in the
present invention after sufficiently proceeding the polycondensation
reaction of the polycarbonate.

The molecular weight of the polycarbonate to be subjected to the

20 terminal blocking and/or polymerization promoting treatments is usually
0.2 or above, preferably 0.25 to 0.6 and more preferably 0.3 to 0.6 in
terms of the intrinsic viscosity [ 7] of the polymer measured in methylene
chloride at 20C.

There is no particular restriction on the method for the addition

25 of the terminal blocking agent, and the agent may be added in solid form
or in a form dissolved in various solvents. The prescribed amount of the
terminal blocking agent may be added in a lump or in several divided
portions provided that the polycondensation reaction is essentially
completed at the time of addition.



[i.n the fornula, Alerr] is a bival ent hydrocarbon group, +X2 is a secondary

to quat ernary ammoni um cation or a secondary to quaternary phosphoni um
30 cation, and the definition of Y[err] is same as the definition in the
formul a (8)] I'n the above formula (9), the bivalent

hydr ocar bon group A2 is preferably a bivalent saturated aliphatic

hydr ocar bon group, and an al kyl ene ggpoup having a carbon nunber of from
1to 20 is nore preferable

26 as the saturated aliphatic hydrocarbon group. In the
formula (9), +X2 is an ammoni um cati on or hoshoni um cation. A

cation expressed byhe hamosmtoaf ridef @elrmusal( blocking pgerdterinbithe apresent t he
anmoni um Catl'n%ntlon 1s 0.1 to id BihEE A :Bi'le?eraﬁfxé"o ﬂt%rf)]duﬁgg FrHOLQr €

each i ndependentl| ydrogen atom ni-val ént hydrocarbor ¢gro
The groups %Dév ke te Rdmpee sndfbaskd ogr thqo'eel Blienl hydmjiylmgroﬁp tolﬁekhe

hydr ocar bon gr%ﬂf%gbdo?“’%fﬁﬁ?%&?er Bl EPR T Pl lBgh Bh o eRPhui ng

formula @9)-b is pFk¢ erabiwreaconditiophasibrondditieatof dhe terminal blocking
agent in the present invention is preferably reduced pressure condition to
remove pheno'ls generated by the reaction. Concretely, the pressure is
133.32 hPa (100 Torr) or below, preferably 66.66 hPa (50 Torr) or below,
more preferably 13.332 hPa (10 Torr) or below. Usually, the reaction is

10  preferably carried out within the pressure range of 1.3332 Pa to 133.32
hPa (0.01 to 100 Torr).

The reaction temperature after the addition of the terminal
blocking agent in the present invention is usually 250 to 360°C and
preferably 260 to 340°C. The polymer does not melt at a temperature

15 lower than the above range and the decomposition and discoloration of
the polymer may take place at a temperature higher than the above
range.

The pressure of the terminal blocking reaction may be normal
pressure, however, reduced pressure is preferable for removing phenols

20  generated by the reaction. The pressure is preferably 133.32 hPa (100
Torr) or below, more preferably 13.332 hPa (10 Torr) or below, and
especially preferably 1.3332 hPa (1 Torr) or below. The reaction time is
usually 1 to 30 minutes, preferably 1 to 20 minutes. Reaction time of 1
to 15 minutes is allowable if desired.

25 The polymerization promoting reaction means the bonding of
hydroxyl terminals of polycarbonate with each other by the use of the
above salicylic acid ester derivative to increase the polymerization degree
of the polymer.

Salicylic acid ester derivatives usable as the polymerization

30 promoting agent are the compounds of the formula (1) wherein R2 is an
aryl group having a carbon number of from 6 to 30, an aryloxy group
having a carbon number of from 6 to 30, an aralkyl group having a carbon
number of from 6 to 30 or an aralkyloxy group having a carbon number of
from 6 to 30, which may have, as a substituent, methoxycarbonyl group,
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[inthe fornula, Rlerr], Rerr] and R err] are each independently hydrogen

atom or a unival ent hydrocarbon group]. The groups shown as the
exanples 15 of the groups R err] to RL3 of the above formula (8)-c can be
used as the exanpl es of the unival ent hydrocarbon groups of Rerr] to
Rerr]. The foll ow ng conpounds are concrete exanples of the
conpounds expressed by the above fo qula (9).

27 SO err] Cﬁ [err] -N[err] (CH 3)[err]

SO[err] (CHerr]) [err]-N (C2H[err])[err] S03
(CHerr]) [err] -[err] (derr]Herr]) 3 SO err]

(CH err] )[ edthbx caﬁ‘ﬂa@ﬁﬂ g1ou16 szE(hidthb&%aﬁbbnybﬁhé}]lvloxycarbonyl group, 2-
SO [err] rr] err

sqerr] ( %@W?&%&fﬁowwwnylw@rhwwg djoup,  2-(ethoxycarbony))-
Sderr] (Cjl&aiflbzy Eaﬂﬁfrfv]l )@rmﬂ;q 8F - (Eﬁﬁﬁd&}:M}ﬁfﬂ]y]l)(phenyloxycdb&l@l@ﬁ?0Und

expressed by the formula [err] X[err])[err] -
(R-Y[err]-SOgrenp}l)[err] (10) 5 [in the formula, Alerr] is an

T ab st ot RRgE 848 phei il the mUTBR TR R o
of the polymerization promoting agent and the agent may be added in
solid form or in a form dissolved in various solvents. The prescribed
amount of the polymerization promoting agent may be added in a lump or
in several divided portions.

10 There is no particular restriction on the supplying apparatus for
supplying the polymerization promoting agent and the reactor for
performing the polymerization promoting reaction.

The addition amount of the polymerization promoting agent in
the present invention is 0.01 to 1 times mol, preferably 0.08 to 0.7 times

15 mol and more preferably 0.05 to 0.5 times mol based on the terminal
hydroxyl group of the prepolymer.

The pressure condition at the addition of the polymerization
promoting agent in the present invention is preferably reduced pressure
condition to remove phenols generated by the reaction. Concretely, the

20 pressure is 133.32 hPa (100 Torr) or below, preferably 66.66 hPa (50
Torr) or below, and more preferably 13.332 hPa (10 Torr) or below. The
reaction is 'preferably carried out usually within the pressure range of
1.3332 Pa to 133.32 hPa (0.01 to 100 Torr).

The reaction temperature after the addition of the polymerization

25 promoting agent in the present invention is usually 250 to 860°C,
preferably 260 to 840 °C after the addition of the polymerization
promoting agent to the polymer. The polymer does not melt at a
temperature lower than the above range and decomposition and
discoloration of the polymer take place at a temperature higher than the

30 above range.

The polymerization promoting reaction may be performed under
normal pressure condition, however, reduced pressure -condition is
preferable to remove the phenols generated by the reaction. The
pressure is preferably 133.32 hPa (100 Torr) or below, more preferably



group, nis an .integer of from2 to 4, and the definition of Y[err] is sane

as the definition in the formula (8)]. Exanpl es of

pref erabl e n-val ent hydrocarbon groups of Alerr] are 10 saturated

al i phati c hydrocarbon groups such as an al kyl group and an al kyl ene
group having a carbon nunber of from1 to 10, aromatic hydr ocar bon
groups such as an aryl group having a cagbon nunber of from6 to 10 or
saturated aliphatic-aromatic hydrocarbon groups such as an aral kyl
group having a carbon nunber of fromé6 to 10. 15 The ammoni um
cation and phosphoniumcation of [err] X err] are e.qg. t hose descri bed

in the abovel3.8B2nHRs ({Q)Farnod He%wband;]&peﬁlhfll\ﬁeﬁ%eferably 1.3332 bl.PJWEf 9: ﬁup
Ris a univ carb grou t he. pre a exanpl es e
group are alat g(?"y?fﬁ g%egr T, ARS8l WPagYoLpté’ 30 mm’ﬂggs:c%ﬁl on

nunbers of tmfaidbw grtwmo ahitut@s. OUReHdioar aldiy| oOriown apemdButdy ggerably

1 to 20, 6tci 0 g respectively. The term (n) is 2,
3 or 4, and EH'@”%I |df’?’6ﬁ of Y[err] is sane as above, i.e. single
bond or exygen atom The foll ow ng conmpounds are concrete

exanpl es of ghe corrp?unlds ) expressed by the above fornula (10).
28 V! 1 ester

Salicylic acid ester of the above formula (5) is formed by the
terminal blocking reaction or the polymerization promoting reaction and,
in the present invention, the salicylic acid ester can be recovered and

10 reused as a synthetic raw material for the above terminal blocking agent
or the polymerization promoting agent.

The terminal blocking reaction or the polymerization promoting
reaction is proceeded at a high temperature (240°C or above) under
reduced pressure (10 Torr or below), and the salicylic acid ester generated

15 in the form of vapor is liquefied and recovered by using a condenser.

Any conventional condensers including water-cooled condensers
and air-cooled condensers can be used for the purpose.

Although the recovered salicylic acid ester may be used as it is for
the synthesis of the salicylic acid ester derivative according to the above

20  process, it is preferably purified in the present invention before use.

Any conventional purification methods such as washing with a
solvent can be used for the purifieation of the ester, however, the
purification by distillation is preferable.

. Any conventional distillation apparatuses can be used
26 independent of the type of the apparatus and the material of the
distillation still, however, preferable distillation apparatus is those
provided with a distillation column and a refluxing column and the

distillation column is packed with a filler having low pressure loss. The

material of the apparatus is preferably stainless steel such as SUS 316
30 and SUS 304. The inner surface of the distillation still may be buffed or
plated with metal such as chromium.

The aromatic polycarbonate to be subjected to the terminal



I n using these inorganic acidic conpounds and organic sul fonic acid
conpounds, these conpounds may be subjected to pretreatnent such 5 as
i on-exchange treatnent to control the acidity according to the purpose.
These aci di ¢ conpounds may be used singly or in conbination.

The amount of the acidic conmpound to neutralize the residual basi c
conpound is 0.001 nmol %to 1 nol % prefe%gbly 0.005 nmol %to 0.5 nol %
based on 1 nol of the salicylic acid estér derivative. 10 The
anount of the acidic conpound for deactivating the catalyst is usually
0.1 to 10 nol -equivalent, preferably 0.5 to 5 nol -equival ent, nor e

preferably Iblockiag3 rondti®guavdl shet peisrerieatibAepi@halihpCréd®@Bolin the
ni trogen atom of the cat.al yst useg IE& t he synt hetic reacti,on.
a

The shape, tRESESRhEPEPRLONFRADS YCPRAGTRAOTL PIPRRCT 9f /31t YOmABLICE of

perform ng tdiydisty bddbb@Rd iahdleafi@S€RER @lstdie aci di c conpounds are
arbitrary. Preferagbly, the distillation is carried out by using a
distillation appar B¢ SUpRANCEXATORY £omraund & RrorPraRP WA cRRYEsREd by

sufficient tinRUGELWIRL R ALE N¥yber and | ow pressure |oss. 20 Term nal
bl ocki ng reaction or polynerization pronoting reaction The

above-nentioned salicylic a\c&d\e_‘slt er eg'%v'at I ve having an I mpurity
content |lower than a specific\level R tHe sali cylic acid ester
. .
) iy R® :
[xis -C-. (). ~C-, ~0-, =85, =80, ~,
RY N\ o} :

-~ 80— or direct bond ]

In the formula (14), R and Rb are same or different hydrogen
atoms, halogen atoms or hydrocarbon groups having a carbon number of
from 1 to 12. The hydrocarbon group is preferably an aliphatic

10  hydrocarbon group having a carbon number of from 1 to 12 or an aromatic
hydrocarbon group having a carbon number of from 6 to 12. The
halogen atom is chlorine, bromine, iodine or the like. '

Re is an alkylene group having a carbon number of from 3 to 8.
15 Examples of the alkylene group are pentylene group and hexylene group.

In the forniula, Rec and R4 are same or different halogen atoms or
univalent hydrocarbon groups having a carbon number of from 1 to 12.
The hydrocarbon group is, for example, an aliphatic hydrocarbon group
having a carbon number of from 1to 12 or an aromatic hydrocarbon group

20 having a carbon number of from 6 to 12. The halogen atom is chlorine,
bromine, iodine or the like.

Concrete examples of the aromatic dihydroxy compound are
bis(hydroxyaryl)alkanes such as 1,1-bis(4-hydroxy-t-butylphenyl)propane,
2,2-bis(4-hydroxyphenyl)propane and 2,2-bis(4-hydroxybromophenyl)-

25 propane, bis(hydroxyaryl)cycloaikanes such as 1,1-bis(4-hydroxyphenyl)-
cyclopentane and 1,1-bis(4-hydroxyphenyl)cyclohexane, dihydroxyaryl
ethers such as 4,4-dihydroxydiphenyl ether and 4,4’-dihydroxy-3,3'-
dimethylphenyl ether, dihydroxyaryl sulfides such as 4,4-



Ay

derivative produced by the above-nentioned production process can be
used in the present invention as a termnal bl ocking agent or a

pol ymeri zation pronoter in the production of an aronmatic pol ycarbonate.
A pol ycarbonate having excellent color and good color tone can be 5
produced wi thout |owering the termnal blocking reaction rate or the

pol ymeri zation pronoting reaction rate by using the sallcyllc acid ester

derivative disclosed by the present invention. The reaction
schenme of the term nal blocking reaction is.as follows. 10 (Schene 3)
The term nal bl ocking reaction neans the bl ocking of the hydr oxyl group

in the ter mdléb’dgwmnhphénsal S‘,ldfl}d?‘&indl\& 'Ahdm%ﬁbm aimﬁft{ﬂyip‘r)hergﬂ salfigst er
bond after t zatkon,of a a cess
Concretely, ‘pﬁéa?&ry@ﬁ;l Suﬁ# 5‘&%%8“?12&%/ dggﬁ&]l??é“f}é? Pd}%ﬁulégx e apd ng
the salicyl i44adilgdeskes3, @ledlmhylljﬁldi@mmﬂoki@l adﬂr(]is&ﬂ}@?@@xyz&ﬂ féﬁtlfones
present invention after,,s C|e roce ng the, polyg¢ sation
reaction of I pgﬁycgré]béﬁgy oxydy R/eﬂo e&ﬁ%e mARL ul A~ a&sgﬂpxsf 3,8he

pol ycar b@natthmahpﬁ)kssﬂgﬂ@@umeto the 20 telrlm nal bi)ogkl ng gnd/ or - f o
ol ynmeri zation pr at ne usua . or above, pre erably
8 2% to 0.6 andprmgg %’rgg‘% g‘%’ﬁbﬁ’v ey )@IGP%H‘? n¥blsph?’é?1rrsAbf 1§ hespagiakl }ﬁ5| c
viscosity [ ﬂl@fe'r]ablé)faﬁlbﬁgp@hé’ MEhovee Eﬁ‘}?lebn meh Y e\@matic ﬁﬂﬁfd‘lg
20[err] C IS no partic restriction on the net dfor

re
t he addltlor?oﬁg)%ﬁ‘ndtsh@aﬁg}erﬁ‘?%i SIBREERT Hy cogbiratiamd t he agent may be added

in solid form C&{mbfb %Xfaﬁ{ﬂlbg'oisﬂ{é/%gﬂ) ﬂéaédlﬂuéle%@éﬁ’% -é; are
prescri bed term_nal blo ng agent
|l unp or Pn zgvb‘f aPa’éhQHH&% such agodinhsmy! pcrac;'bpn@@ tatek dthéchﬂayb@m&f@nsat i on

reaction is BaB81tdadbbYates suSP R 8hAGtIAN dIBohhfP 231 AL Qrbonate,
and alkyl aryl carbonates such as methyl phenyl carbonate and ethyl

phenyl carbonate.
Diphenyl carbonate is especially preferable a;nong the above

15 examples. These carbonic acid diester compounds may be used singly or
in combination. The carbonic acid diester compound is preferably used
in excess, preferably 1.01 to 1.20 mol based on 1 mol of the aromatic
dihydroxy compound.

Any known catalysts can be used as the catalyst for the

20 production of the polymer. Preferable catalysts are alkali metal or
alkaline earth metal hydroxide, alcoholate or phenolate, alkali metal or
alkaline earth metal salt of organic or inorganic acid, alkali metal or
alkaline earth metal salt of oxo acid or ate complex of a group 14 element
of the periodic table or a nitrogen-containing basic compound.

25 The amount of the compound is 108 mol to 10-! mol, preferably
10-7 mol to 10-2 mol based on 1 mol of the dihydroxy compound used as a
raw material for the polycarbonate.

These catalysts may be used singly or in combination.
In the case of using these catalysts in combination, different

80 addition timing and addition method may be used for the catalysts
according to the purpose, for example, adding a catalyst compound at the
start of polymerization and adding the other catalyst compound during
the polymerization process.

The polymerization of polycarbonate (the melt transesterification



30 . The anount of the term nal blocking agent in the present

i nvention is 0.1 to 10 tinmes nol, preferably 0.3 to 5 tinmes nol, nore
preferably 0.5 to 2 tinmes nol based on the term nal hydroxyl group of the
pol ymer at the stage of essentially conpleted pol ycondensation reaction. 5
The pressure condition at the addition of the term nal bl ocking agent
in the present invention is preferably rgduced pressure condition to
renove phenols generated by the reaction. Concretely, the pressure is

133. 32 hPa (100 Torr) or below, preferably 66.66 hPa (50 Torr) or bel ow,
nore preferably 13.332 hPa (10 Torr) or below. Usually, the reaction is 10
preferably caracted afd di{hydﬁonytcbmpmmmlaurth 4 diwgg] chrbord3dPcdla be@alBidd32
hPa (0.01 to: reactuﬁ ]%g erature after the

addition of W u{lé_?ﬁ%eaisame COHBF%%% ERRYG QYER REOGGHFEHt i on i s
usual ly 250 to 360(encde€eBNd the o@y@)ﬁﬂreﬁbhﬁoﬁ6(}eh@t1§ﬂo[0@'r rdC. adb@apiel yner
does not nelt..at, a te rat rzeril \Te f;\han t he abo gpége and the
deconposi ti o bé(ﬂaméﬁg 6fd1 vl cagRenyis: ipragT TGRS aE a
t ﬁ”pter at w el Mcﬁiﬂ@ﬂl}c td‘iﬁjﬂdidi@ &ﬁ@y&m% with %”Qlﬁxyl ca1bonate as ﬁﬁéeﬁ?éte&%‘g'ée of
e termna cki eac, e nor na however
reduced presSf© OPsa‘ig@éf Qr%@g@ Pbgfer%bﬂavl%%%ﬁ%sm?@e P@éffé?hlhazﬁ)ﬁot he
reaction. Theo@Cessuo$ 0S5 BoatE fﬁbféiaﬁﬁﬁl%a M@u&l%re prefei@bly 1055 tH8l ow,
nore preferably 13. 32 hPa 10 bel ow, and especi al

preferably 10GES2URRET (e nt@ﬁdf )p19$své‘él saisims < hecrraction terﬁﬁerastule whilgual | y
1to 30 m nuitn%eaﬁflgfﬁfeal%h),‘u&nﬂ ﬂe%ﬂae”bf“th@srea?%ﬁtb Geld B Antinue thel © 15

mnutes is allowab desire ymeri zation pronoting

react i onlOrreamctmé Qfoﬂtﬁ ﬁgomﬂtm dihyidexyxgempennil rmnb idfe disiryt gapkonate wit h
each other bynd g, 43¢ Z&Irfé g th@%‘ﬁcoﬁ@ehﬁxhbﬁ f‘&dc@m%%?rth%eﬁwlﬁkh\ée to

I ncrease the_polyneri Zation
Salicylic acdidvdzewsy C@@tplovlaldl &ﬂe@ thgadjaléylasallblfmam)layr%fiq pat326r° 3onder enot i ng

agent are t R deRIRQU romngﬂ[g 31891&&7 ary 3%mﬁg&bemwy' group

havi ng a carbon nu er 0
The polycondensation reaction may be performed continuously or

15 in batch. A tank, tubular or column-type reactor may be used as the
polymerization apparatus for the above reaction.

A deactivation agent for a catalyst can be added in the present
invention to the polymer after the terminal blocking reaction. Any
known agents can be used as the catalyst deactivation agent, and the

20 preferable agents are sulfonic acid compounds such as organic sulfonic
acid salts, organic sulfonic acid esters, organic sulfonic acid anhydride
and organic sulfonic acid betaine.

Especially preferable deactivation agents for catalyst are sulfonic
acid salts, particularly organic phosphonium salt and organic ammonium

26  salt of sulfonic acid.

The amount of the catalyst deactivation agent is 0.01 to 500 ppm,
preferably 0.01 to 300 ppm based on the polymer.

There is no particular restriction on the reactor for adding the
catalyst deactivation agent to the polymer.

30 In the present invention, the terminal-blocked polycarbonate
produced by the above process may be incorporated with conventional
heat-stabilizer, ultraviolet absorber, mold-releasing agent, colorant,
antistatic agent, lubricant, antifogging agent, natural oil, synthetic oil,
wax, organic filler, inorganic filler, etc.



havi ng a carbon nunber of from6 to 30, an aral kyl group having a carbon
nunber of from6 to 30 or an aral kyl oxy group having a carbon nunber of
from6 to 30, which may have, as a substituent, nethoxycarbonyl group,

31 et hoxycar bonyl group, 2-(nethoxycarbonyl)phenyl oxycarbonyl group,
2- (et hoxy- car bonyl ) phenyl oxycar bonyl oxy group, 2-(ethoxycarbonyl)-
phenyl oxy-carbonyl group or 2-(ethoxycagponyl)phenyl oxycarbonyl oxy

group. 5 There is no particular restriction on the nmethod for the
addi tion of the polynerization pronoting agent, and the agent may be
added in solid formor in a formdissolved in various solvents. The
prescri bed anount of the polynerization pronoting agent may be added in
a lunp or in several divided portions. 10 There is no particul ar
restrictiony§?the suppl yi ng apparatus for suppl ying the pol ynerization
pronoting agent armthd heomasiet pilytDfbonate pabliacdd by tHeeabery PRoEc:3t han

pronoting react tion,anount, of the pol yneyization

i
promoting a§ éﬁ?lll‘?’pr comrt‘?‘?@ep?ﬁéeerﬁpepﬁ&g’nﬁ( lent ppieal propertiess mapce
preferabby QhO3. tehlékidet | WBAt MRicladid ”DB? prtﬁfaer aeeimlﬂaPS mcﬁniigtl mes

nol based on the term nal hydr oxyl rou 1ti re oly
The pressur@gGBF{BP WBﬁu&?thﬂé’laﬁ’d’fC@iW ¢ ?ﬁ’@aﬁé ??ﬁ?ﬁeéﬁ mvenﬁpgm)t, ng

agent in th%h@ﬁﬁ@@dﬁﬁhﬂ%?ﬁm‘eﬁrbﬂ ShERAPEABLKatE RUS Ak cBIIBRE YELbility 4RDdi tion
to renmove phenol s generated by the reaction. Concretely, the 20 _pressure

i s 133. 32 hibhepebxrarbenrgtegs mefam Ipneakiefor 9P'G6a]61@aﬁ¢1é37(35@SP901aHbrf?15 or
bel ow, and pRERaPHRKEHAG.Y 'ﬁﬁeﬁ%%r%l : t;#']x%rd o ®@"acP& QWE tlmﬁe pxeséﬁactlon

S preferably carried out usua ressure ran 3332
Pa to 138. 32nyentiem @uses litgle p@ueh)lg of a metallic fifme ¢.8ad eoﬁvammpé%t ure

after the a‘&%ﬁﬁﬂﬁn?/ﬁgé(%ﬁn??%é@@%ﬁé A ieBrAing PRPBR B3kAG6MHed Hohl'Erdr esent

i nvention is usua
polycarbonate and, accordingly, the polycarbonate is preferable for the

use as an optical disk base.

15 Examples
The present invention is described in more detail by the following
Examples, which do not restrict the scope of the present invention.

nthesi licylic aci ivativ

20 The physical properties cited in the present invention were
measured by the following methods.
(1) Elemental analysis: The contents of chlorine and nitrogen were
measured by Dorman’s microamperometric titration method after
burning the sample at 800 to 825°C. The contents of sodium, potassium,

25  iron, chromium and nickel were measured by ICP analysis (Nippoun Jarell
Ash Co., type ICAP-575II) on a sample treated at 650°C and extracted
with hydrochloric acid.
(ii) Purity and yield of compound and aromatic hydroxy compound in the
raw material: These items were calculated by the formula

30 (the peak area of objective substance)/(total peak area) X 100(%)
wherein the peak areas were measured by high-performance liquid
chromatography (TOSOH Corp. SC-8020 system, Deversil ODS-7 column
manufactured by Nomura Chemical Co., detected by ultraviolet

absorption in water/acetonitrile solvent).



preferably 260 to 340 [err]C after the addition of the polynerization
pronoti ng agent to t he pol ymer. The pol yner does not nelt at a

tenperature | ower than the above range and deconposition and

di scoloration of the polyner take place at a tenperature higher than the 30

above range. The pol ynerization pronoting reaction nmay be

per formed under normal pressure congition, however, reduced pressure
-condition is preferable to renove the phenols generated by the
reaction. The pressure is preferably 133.32 hPa (100 Torr) or bel ow,
nore preferably 32

13. 332 hPa (10 TorTheovielb@lwws edptessyediyathy mobfreratibyofl .tB33abjePtivel

Torr) or bel ow. CLi g0 ti S_usu O nutes, and

bret br anl v iPndgush DabEtohBR veed e Bn ithbevet thoma hen A Sigef &b the

al | onabl e i fEﬂ@ﬁﬂpﬂ@ﬂl tdd7) or thRa@¥ehit @(fldscﬁbswt'do@s%ﬁ @ﬁaﬁf aromatic
y the

Salicylic aci ter of the boefo a(5 Is, for
ternminal bl d ?ﬁ e?’é’&?’t"ieodﬂ(”bﬁ’etﬁ@ﬁ@ rthlé ugpd 38 tllaﬁ‘bmaéﬁlelallon and,
in the present invention, the salicylic acid ester can be recovered and 10
reused as an@én]t?g? i w material for the above term nal bl ocking agent
# tBr

or the poly onoti ng agent. ' The term nal bl ocking
reaction or the pORMéT&&éxZQ&dsoéhr@{éa”@&ﬂ Y shown meﬁfet foMwisgPrAcesdee, at a
hlghterrperiﬂgre (240 err]Cor above) un educed pressure 10 Torr
or bel ow) usHig Q) meyof & %1@&1}03@5@ éﬁldg%ﬁ’félf%{iéél 01%3 tmeﬁ Foli(BasebPlyapor

is liquefi edt}féngal'i@,‘lﬁvﬁéﬁdc%% dPéf Bﬂoég&%@dzﬁ%?(?enated formié amd%%tﬁés or

conventi onal condensers in I Ng wat er - co condensers
ai r- cool ¥d cmdehalides @snraw vmdaripdy. t Geuplingorssction was performedhbligh t he

recovered Saﬁﬁﬁg'd §u§ ol S S35 ghn%!f s%eﬂ%%ﬂo@z}l i tﬂéfd‘lﬁiwmg Taﬁl*zég Bsyihesi s

of the salicy acl ester derivative accor rocess
it is preferi@pthe pmseme@ﬂanb@msb@wgemthmfpé}ml@g Dadiles d isé.at 4

below. The coupling was performed under agitation and the amount of
the basic compound was 1.05 times mol based on the salicylic acid estex.
15 The whole quantity of the reaction liquid was successively and
thoroughly washed with 0.1N aqueous solution of citric acid, 0.1N
aqueous solution of sodium bicarbonate and pui‘e water and dehydrated
with anhydrous magnesium sulfate. The solvent was removed from the
product and the obtained precipitate was incorporated with acidic
20 compounds shown in the following Tables 1 to 4 (0.01 g each) and purified
by distillation. The distillation was performed in high vacuum of 2 torr

or below.

Comparative Examples 1 and 2

25 Reactions similar to the Example 1 were éarried out as shown in
the Tables 4 and 5 except for the use of 0.3 mol of salicylic acid esters and
1.20 times of a halogenated formic acid ester based on the salicylic acid
ester as raw materials, The amount of the base was 1.05 times mol
based on the salicylic acid ester.

30 The whole quantity of the reaction liquid was successively and
thoroughly washed by the washing methods shown in tfxe Tables 4 and 5
and dehydrated with anhydrous magnesium sulfate. The solvent was

- removed from the pro&uct and the remaining material was recrystallized

in a solvent system shown in the Tables 4 and 5.



Any conventional purification nethods such as washing wth a sol vent
can be used for the purification of the ester, however, the

purification by distillation is preferable. Any conventiona
distillation apparatuses can be used 25 independent of the type of the
apparatus and the material of the distillation still, however,
preferable distillation apparatus is thoge provided with a
distillation colum and a refluxing colum and the distillation colum
is packed with a filler having | ow pressure | oss. The material of the
apparatus is preferably stainless steel such as SUS 316 30 and SUS 304.
The inner surface of the distillation still nmay be buffed or pl at ed
with netal ch a cgroq?unl Aromati c pol ycarbonate for term na

bl ocki ng r eae¥pRles S to 10 The aromatic pol ycarbonate to be subjected to

the termnal  Reactions were carried out as shown in the following $8bles 6 and
ot esent Ui nvehbyGHFiREand OD) UG RAE Porves FOeD (Gmearmal ahicrgbonic
di hydr oxy coyRguifstdtd cBnSRERRNLE AFiddofARL @6ter derivative baddte i amBtic
di hydroxy conpound is a conpound expressed by 5 the faollow_ng farmula
(14). salicylic acid ester as raw materials. ~ A three-neck f?ask ghavmg a
capacity of 500 ml and provided with a distillation column of 30 cm long
was used as the reaction vessel. Transesterification reactions were
carried out by using catalysts of the kind and quantity shown in the
10 Tables 6 and 7 under temperature conditions shown in the Tables 6 and 7
while distilling out the aromatic hydroxy compound formed by the
reaction from the system. The reaction times were 2 to 4 hours.
After the reaction, the reaction liquid was incorporated with
deactivators of the kind and quantity shown in the Tables 6 and 7 and
15 purified by distillation. The distillation was performed in high vacuum
of 2 torr or below.

Comparative Examples 3 and 4
Synthetic reactions similar to the Example 8 were carried out as
20 shown in the following Tables 7 and 8 except for the use of 1.0 mol of
salicylic acid esters and 0.3 times mol of a carbonic acid diester based on

the salicylic acid ester as raw materials.

Example 11
25 Reaction was carried out as shown in the Table 8 by using 1.0 mol
of an aromatic carbonic acid ester and 1.0 mol of a carbonic acid diester
consisting of an aromatic ester derivative as raw materials. A flask
having a capacity of 500 ml and provided with a stirrer was used as the
reaction vessel. Interesterification reaction was carried out by using a
30 catalyst of the kind and quantity shown in the Table 8 under temperature
condition shown in the Tables 8.
After the reaction, the reaction liquid was incorporated with a
deactivator of the kind and quantity shown in the Table 8 and purified by
distillation. The distillation was performed in high vacuum of 2 torr or



In the fornula (14), Ra and Rb are sane or different hydrogen at ons,

hal ogen at ons or hydrocar bon groups having a carbon nunber of from 1
to 12. The hydrocarbon group is preferably an aliphatic 10 hydrocarbon
group having a carbon nunber of from1 to 12 or an aronatic hydr ocar bon

group having a carbon nunmber of from6 to 12. ThﬁsSheetﬁg@ééglgg ayom is

chlorine, bromne, iodine or the like. 139 the for terms(rr)
and (n) are each 1 to 4. Re is an al d;m Hﬂmuwg Ew ng a
carbon nunmber of from3 to 8. 15 Exanples of th p are

pentyl ene group and hexyl ene group. In the formula, R err] and
Rd are sane belo#.fferent hal ogen atons or uni val ent hydr ocarbon groups
havi ng a carbon nunber of from1l to 12. The hydrocarbon group is, for

exanpl e, an aliphatic h drocarbon group
1 to 12 or af. affemminal blog o ¢

6 to 12. The hal s chI or| ne | brom ne |od| ne or the I ke
Concrete exanpl romati c di hydroxy conpound are
bi s(hydr oxyar yl ) al Fheephysidal aprdpertisiss ofl- holgmmey -wensutmeasied Yoyr dgne,

2, 2-bi s(4- hy? &%/g’ﬁen%}# op ane and 2, 2- bi s(4-hydroxybronophenyl)- 25
pr opane, bi sqji& (5) ycl oal kanes such as 1, 1-bi s(4-hydroxyphenyl ) -

cycl opent ane(ixiidtrindichiisobityy iy dndnpriesid yisyedioh weanaeasitegdmomeshylene

et hers such rox er and 4, 4" -di hydroxy-3, 3" -

di net hyl phen?fll‘?1 %éfeh%tf di %8%%’}13‘% sfcog}aeqe 'such as 4,4'-

34I g di ﬁiOdQﬁ&nditaﬂQB)detStthinaiﬂombﬁ pélydher tédwynolimet \erdng: Qhamttmivwhenyl
sul fi de,

di_hyd | sul foxid h 4 d

Sul T ot b0 anfeterming b terina Dt ot ChrRBa el iy P aRH 9L B

2. Qlyd(r]I _méygr ybf Sa”%algﬂpﬁ% i(le_ 0.5ush ofisa dewerilithysihskiydteshamlbrofenf amel and
, -al roxy-,, - | e n one. ’

2. 2- Bi s( 4 hy BRBIRFRE AT PR AL NOAFC IO, Atoiiach g TpQH Jd) at 20T.

The hydroxy terminal concentration (mol%) was calculated by the ratio of

haV| ng a car bon nunber of from

each structure to the total terminal number.
15 Hydroxyl terminal concentration (mol%) =
Hydroxyl terminal number (mol)/total terminal number (mol) X100
(iii) Polymer color: Judged by visual inspection.
(iv) Durability of recording film: The evaluation of the obtained
polycarbonate as a disk was performed by the durability test on an
20 aluminum thin film (corresponding to a recording film) deposited on a
molded disk of the polymer. The obtained polymer was dried (at 120C
in high vacuum for 12 hours) and injection molded by using a mold for a
compact disk (CD). An aluminum thin film (0.1 £ mthick) was applied
to the molded plate by sputtering. The peeled state of the aluminum
25  thin film was visually observed after holding the film under the condition
of 90°C and 80% relative humidity for 1,000 hours.

Synthesis 1 of polycarbonate for terminal blocking and polymerization
promotion '

30 A reaction vessel provided with a stirrer, a distiller and an
evacuation device was charged with 288 parts of bisphenol A, 220 parts of
diphenyl carbonate and catalysts consisting of 1X 10 £ mol of bisphenol A
sodium salt based on 1 mol of bisphenol A and 100X 10 & mol of
tetramethylammonium hydroxide based on 1 mol of bisphenol A, the

THIS SHEET HAS BEEI‘éf
REPLACED




pref ér abl e anmong the above exanples. These aromatic d| hydroxy

coenpounds nay be used singly or in conbination. Concrete
exanpl es of the carbonic acid diester conmpound are 10 diaryl carbonates
such as di phenyl carbonate and ditolyl carbonate, di al kyl carbonates
such as dinmethyl carbonate and diethyl carbonate, and al kyl aryl
carbonat es such as nethyl phenyl carbon he and et hyl phenyl carbonate.
D phenyl carbonate is especially preferable anong the above 15 exanpl es.
These carbonic acid diester compounds may be used singly or in

conbi nati on. The carbonic acid diester conpound is preferably used I n

excess, prefamaisdphete Odagt mbbtﬁ;ﬂté@bviilaﬁﬂdogéh lilnfi&he%ntélgt whe rmélit@d tat;;]
di hydroxy ¢ d. .__.Any _Kkno catal.ysts can be us as e
cat al yst fomgﬁm A&e&dd’f?m%’ﬁmﬁ e %‘S’/ﬂ%r f‘}Q’Pr@f e‘Pgb‘Ft@Scaﬁ’efl yEOET 51 o
al kal i nmet alteMperatureabf(ﬁid Penceivl VedwBl dlashdsaktslesod l%f(ﬂ@#e%fcﬁoﬁrwas

salt of. organi'c or

henol ate, al k t al kal i ne earth netal

Pnorganl c adi&; Oré’il‘?l}g faP ngé anigptes undgr 3| PFRSSBER tC% haP ammaHe: agfl §ke aci d
or ate cenplg@nephted gheusl Jvéaseld%@]m&d out. Afhd BEaResd QdhterhaRhE Qbwly
mtrogen cont ai ni ng J{‘«]C corrpoun 25 ampunt of the conpound

is 10[err] rRYachateth rsig Hhefemaprature to %Qﬁhé pafl the reractiorpyVapased
on 1 nol of &hﬁxﬂia@yﬂfr% SRR RG) d4s &5h ﬁ?mﬂg&/ Eeesslglgéée"ﬁm@r#@ﬂﬂl{&f ﬁhbe

pol ycar bonat(?1 These catal ysts ma ngly or
conbi nat i on.the produced pheppl.t he case of using these catalysts in

combi nat i on, di {1 ereloy3fm 08 otk ARty 301 Udd Q0aSRARACkITBYoRE Used

for the catal ysts according to t urpose or exa
cat al ysttOcopsuAl mmHge the regetipn was W@k‘ylﬁérmzfafdroﬁoanmmemgdetméh@t her

catal yst conpypd tgipeRStyre (}?{?SXHP{'Z@&I% P Sthe reaction was 1h€

pol ynmeri zati on of p ycarbonat e t transesterificati
35 r saBtingedohy zepeatiag dhe Imﬁmmnudmaq:uatmmapwcedmemtm%ann be

carried and 10 mmHg, 260C and 1 mmHg, and 270C and 1 mmHg or below by
the procedure same as the above-mentioned procedure.

15 Finally, the polymerization was carried out for 1 hour under the
above temperature and pressure condition, the reaction was stopped
when the intrinsic viscosity of the polycarbonate reached about 0.35 and
the obtained resin was pelletized. |

The intrinsic viscosity [n] of the polymer was 0.344 and the

20  hydroxyl group content (%) was 45%.

Examples 12 to 13: Terminal blocking reaction with salicylic acid ester
derivative synthesized by the Example
One hundred (100) parts of the polymer prepared by the above
25 process was melted at 270°C and incorporated with 2.9 parts of salicylic
acid ester derivatives synthesized by the Examples 2 and 8 under reduced
pressure condition (50 mmHg). The reaction was continued for 5
minutes at 270C under a vacuum of 1 mmHg or below and the intrinsic
viscosity [ 7] and terminal group concentration were measured on each of
30 the obtained polycarbonates. The analytic results of the polycarbonates
are shown in the Table 9.

Example 14: Polymerization promoting reaction with the salicylic acid
ester derivative synthesized by the Example



Y

out under the sanme conditions as the conventional known processes.

Concretely, the polycondensation reaction of an aronmatic - di hydroxy
conpound and a diaryl carbonate is carried out by reacting an 5 aronatic
di hydroxy conpound with a diaryl carbonate as the first stage reaction

at 80 to 250[err]C, preferably 100 to 230[err]C, nore preferably 120 to
190[err]C for 0.5 to .5 hours, preferabl y411 to 4 hours, nore preferably 1.5
to 3 hours under reduced pressure, raising the reaction tenperature
whi |l e i ncreasi ng the vacuum degree of the reaction systemto continue
the 10 reaction of the aromatic di hydroxy conpound with the diaryl

car bonat e and ®hedlundredrfl00hpagts bt byboneepsaidred Iseaké iabovef the
aromatic

dihydroxy o nd the diary] carhonate at 240.to,.
320[err] C un‘%fé’?e% was ﬁ?@&ﬁ%@%@% énﬁqrpgl%ﬁgwbﬁglg B%,atsﬁ%e%%cgbpy 1
mrHg or bel caeid ester derivatiVBesp@ihesiirdensathonExaaffle 08 TB¥ePerddtictqr med
continuously or 15 in batch ta u& | ar or colum-type reactor _may be
r

ot
used as t he Pressuyg, condition; (50 mmdlg)at (LheoreadiiompBae atbryesh for 5

A deacti \sat iafn@@enit 27 CauadbRbslcuadoPe BHAAEE ok Beldi@, PLEERD Intrinsic
invention to,t he.g{ol[ﬁger (gfter ,the term nal blocking reaction. Any
known agent sV1EA51He L (Idednd dermenalagrgups copeairaiian Garagraasuras on fhe 20

preferabl e agedifedpelyedtboite. A0iHE SARRANEASHIHC BE 3o Oacﬂmx%_ogaté QRbC.
acid salts, qQrganic sulfonic acid esters, organic sulfonict acid anhydride
[

I
and organic i thediahle,8; ai ne. ' Especially preferable
deactivation agents for catalyst are sulfonic acid salts, particularly

organi ¢ phosphoni um sal t and organi ¢ amonium 25 salt of sulfonic acid.
The anodfit dromparafavelBxamplesce iangt Bon Tegorinai dloclongt xeastionpwath the

preferably Q.0%.1:@ : | 3 IS no
Dorticular 1 oaey e aeht o BRE daaRRR eyl T the Gomparative BGRSIE
deacti vati on agentOne hundned| (196) pasts of the polymertpueppred diyt thevadove on,

the term nal;BLackeds Hﬁbbﬁ&&%ﬁf’%“@ ﬁggt%?gﬂﬁ%ﬁupg otflr}ﬁ?aﬁﬁ’é/rﬁpg{ 956555 MY be

i ncor por at e&) w th conventi ona zer, ravi o absor ber,

ol d-r el _easicﬁgrl'ééetmtj ezotmr écm the useanf i%9 apangs agfethe dalioylicamtid ester
antifogging ?g‘igti%eigggﬂﬁies%eld’ bV ot Qlative Exa¥fftesf 93H Q. fibher

inorganic fi ]
analytic results of the obtained polycarbonates are shown in the following

Table 10.

% f salicvlic aci r
20 Example 15: Recovery of salicylic acid ester formed by the terminal
blocking reaction -
Vapor of methyl salicylate formed by the terminal blocking
reaction in the Example 12 was recovered by passing the vapor through a
water-cooled condenser. Recovered quantity was 1.1 parts by weight
25 based on 2.9 parts by weight of the used salicylic acid ester derivative.
The purification of the recovered material by distillation gave 0.84 part
by weight of methyl salicylate having a purity of 99%.

Example 16: Synthesis of salicylic acid ester derivative using recovered
30 salicylic acid ester
A salicylic acid ester derivative shown in the following Table 11
was synthesized from the methyl salicylate obtained by the Example 15
by a process similar to the Example 2. The results of synthesis are
shown in the Table 11.



36 Use The aromatic pol ycarbonate produced by the above

process has excel l ent color tone and especially excellent optical
properties. Since 5 the chl ori ne content included by the term nal
bl ocki ng agent/ pol ynmeri zation pronoter can be decreased in the present
i nvention, the netal filmfornmed on the pol ycarbonate has excel |l ent
stability and t he pol ycarbonate iséEreferany usabl e for optical
materials, especially for optical di'sk base. The pol ycarbonate
produced according to the present 10 invention causes little peeling of a
netallic film e.g. the evaporated alumnumthin filmfornmed as a
recording filmon a disk nolded fromthe pol ycar bonat e and,

accordingly, ol ycarbonat e, i referable fpr .the use, as.an .optical
di sk base. E’%‘?‘P%xg | gg"mmal blocking sear % ALy Fachomete itk Salegkfbed | n
nore detail deyd bbterfddrivaivg synthebicRdethe Wraedpldaeiot restrict the scope

of the present invygntion. . 1. Synthesis _of salicyljc acjd ester
derivative 20 ermingl o blacking ye FIBBeFEmélgrcFQ ehe r#-:’EeHBP ekenvas
i nventi os Weyeeformed®gsusid Bie sABcHRE | QM NGteRBERRtive obtaided R ERL A

analysis: T congfnaé of chl oripe and nitrogen were neasured_gé
Dorman' s mi crifdRBer ofBt rac £he r 0PB% PEEPOIMAT: er The ehtained t Kesulispl e at

800 to 825] E{bb]]y%eﬁﬂ@ti@ﬂf&(%%@ a%fd ﬁ?@%ﬁ%z‘lc@@tﬁéﬁéﬁ'&s ép til\és ﬁib&ﬁ'&&}t))%g m and

ni ckel were asure béﬂ{ anal ysis (N ppon-Jare

| CAP- 5751 1) S8AWAR ¥y eERgetale 1850[ err] C and extract ed with

hydr ochl ori c aci d. (i) Purity and yield of conmpound and aromatic

hydr oxy conpound in the raw material: These itens were cal cul ated by
the fornmula 30 (the peak area of objective substance)/(total peak area)
X 100( % wherein the peak areas were neasured by high-performance
liquid chromat ography (TOSOH Corp. SC-8020 system Deversil ODS-7

col um manuf act ured by Nonmura Chemi cal Co., detected by ultraviolet

absorption in water/acetonitrile solvent).



37 . The yield was expressed by the nolar ratio of the

obj ective product based on the used nol ar nunber of the salicylic acid
ester (for the Exanples 1 to 7) or the carbonic acid diester

consi sting of an aromatic ester derivative (for the Exanples 8 to 11)
used as the raw material. 5 Exanples 1 to 7 Reacti on was
carried out as shown in the follow ng T%Qles l1to4 by using 0.3 nol
of the salicylic acid esters and 0.95 tinmes nol (based on t he
salicylic acid ester) of phosgenes, hal ogenated formc acid esters or 10
acid halides as raw materials. Coupling reaction was perfornmed by

usi ng a suf fTableht anount of solvent shown in the following Tables 1 to 4
in the presence of a base shown in the following Tables 1 to 4 at 4[err]C

or bel ow__The coupling was performed under agitation and the anmount of
t he basic clanpound was 1.05 ti neExanipldbhsed on |t he sal iBxghipte 2ci d estegr. 15
The whol e quisficilicyacdd estee| reaction |iquid was quccessively and
t hor oughl y |vesiwatdveni t h 0. LN soluti on, of| citrj CQE%@E 0,-1N
aqueous solfution of sodium PHom& Pur g mat&iim&r, ted
wi t h anhydr|ous nagnesiun13u|fate.éThe sol vent as renoved i rom The
product an he obtained precipitate was incorporated with acidic 20
conpounds sfsRhmptsriehe fo| methivhg Talbbesmilphenyd |Gt g eaclpheapickthpundi i ed
by distilldtion _The dist]saligrlpten washlerefdrmeteed splicybitgh vaciormatef 2 t orr
or bel ow. Impunitdspiarari e Exanples 1 and 2 2§ Reactions simlar
to the Exan ¢ ried out ag$ shown in the Tablles 4 and 5 except
for the usqg salityliclacid esterg and - 1.20 tinmes of |a
hal ogenat ed ster based|on the salijcylic’acid ester as raw
materi al s. t he base was 1.05 tings nol 6 /
Aromatic
hydroxy - - - -
compound (%)
Reaction conditions
Basic compd triethylamine ' pyridine
Solvent dichloromethane dichloromethane
Washing method washing (1) (*1) washing (1) (*1)
Distillation
Inorganic acid phosphoric acid diphosphorus pentoxide
Sulfonic acid - -
Recrystallization -
Product
Purity (%) 97 96
Yield (%) 88 90
Impurities
Cl (ppm) 8 9
N (ppm) - -
Metal (ppm) - 5

*1 Washing (1): Successively washed with 0.1N aqueous solution of citric acid, 0.1N

aqueous solution of sodium bicarbonate and pure water



based on the salicyljc acid ester. 30
reaction |iquid was successively and
nmet hods shown in the Tables 4 and 5
magnesi um sul fate. The sol vent was
remai ning material was recrystallized
Tabl es 4 and 5.

38

The whol e quantity of the

t horoughl y washed by the washi ng

and dehydrated with anhydrous
removed fromthe product and the

in a solvent systemshown in the

Exanples 8 to 10
foll owi ng Tables 6 and
0.3 tines nol
deri valiable2based on the
t hree-neck flask having a

ester

distillatio

. 44 . .
Reactions were carried out as shown in the
7 by using 1.0 nol of salicylic acid esters and
5 acid diester consisting of an aromatic
salicylic acid ester as raw materi al s.
capacity of 500 m and provided with a
colum of 30 _cmlong was used as the reaction vessel.

of a carbonic
A

Transesteri

ication reactions werxample 3carried out by Resimmde dat al ystg of

the kind an
condi ti ons

aromati c hy
reaction ti

(Salicalée neig esteon i n teodf, Tables § and 7 updeenicggper at urle
staiAtivn the Tabl ef@m_%uuo o) Whifle di s@Joi_ t he

dr oxy conpound|f or by It he rgacti on#romijt he~system
hes were 2 to 4 hours. 0 After the redction, the

The

reaction |li
guantity sh

O vel magesial Ncor pareeiyed W tf Bhenyl chie@actethabalicy1a@8 | bdiRoR! Nd and
own in the Tabl edicglatend 7 famatel5 purli fied by di sétilddi®t i on. |The

distillatio
Conparative

Exanpl e 8 wer &l ami ed out
aLt hel @e® of 1.0

except for
nol of a c

n Iwgsrities fnowwed i n hi gh yacuum Jjof 2 torr of below
Exaepdles 3 angd 4 Synthdtic reactiops sinmlar t
as 20 shown in the ijfollow ng Tables -7 and

nol of saltcylid aci d2esters and<D. 3 ti

r bste R di ést er 2based on <1 5 3
Water (%) 3 2 1 <1

Aromatic
hydroxy - -
compound (%)

o the
8
nes

I~

D

2 <1

Reaction conditions

- Basic compd trimethylamine sodium hydroxide
Solvent dichloromethane dichloromethane
Washing method washing (1) washing (1)
Distillation

Inorganic acid sulfuric acid

Sulfonic acid - p-toluenesulfonic acid

Recrystallization - -
Product
Purity (%) 95 96
Yield (%) 89 86
Impurities
Cl (ppm) 10 7
N (ppm) 7 5
Metal (ppm) 3 2




the salicylic acid ester as raw materi al s. Exampl e 11 25

Reaction was carried out as shown in the Table 8 by using 1.0 nol of an
aromatic carbonic acid ester and 1.0 nol of a carbonic acid diester
consisting of an aromatic ester derivative as raw materials. A flask

havi ng a capacity of 500 ml and provided with a stirrer was used as the

reaction vessel. Interesterification reggtion was carried out by using a 30
catal yst of the kind and quantity shown in the Table 8 under tenperature
condition shown in the Tabl es-8. . After the reaction, the
reaction i gll‘/Jvlrb was incorporated with a deactivator of the kind and
quantity sh l4% the Table 8 and purified by distillation. The
distillation was perforned in high vacuumof 2 torr or
39 bel ow. 2—Termnal Rhlocking reaction and polynerization promtjng
reacti on of pol ycar bonatle Exanﬂ”ﬂé Sphysi cal pr oertuiL_Elecﬁ pol yner were
nmeasur ed by Salicstip] pathi #ermet ho ﬁl ) | ntrinsic vi S 85&}” @dd
Intrinsic vi4e3EHy was maasugg'% in nethyl ene ¢hl g c%% us| ng a
Ubbel ohde vilscometer. (ii) DE; ‘Q/écé%tcé‘r m nat r terninal
group: Quanfitative determ nat| on term nal group was ocar ried out by
di ssolving ¢ nof—=a SamR (ma G A——of—a """*er:ums"hst:tuted
chl or of or m an 65‘%% ﬁazll ng by el%h{ig 1HE ( EX- 2 5“;%}9duct beEbosERye | ¢ g ) at
20[err] C. The hydroxy termln cyconceq ration ( B 2 as cal gh"feét ed by the
ratio of ea¢NFLLEHEEW Fy O [LTTe totat term nal—frunber- Hydroxyt—term nal
concentrat i Ony,G#eiP9
Cl (ppm) 8 - 5 -
N (ppm) 3 <1 1 <1
Metal (ppm) 2 2 <1 1
Water (%) 3 1 1 1
Aromatic
hydroxy 1 <1 <1 <1
compound (%)
Reaction conditions
Basic compd triethylamine ammonia
Solvent dichloromethane dichloromethane-water
Washing method washing (1) washing (1)
Distillation
Inorganic acid - ' -
Sulfonic acid - .
Recrystallization xylene-heptane xylene-heptane
Product
Purity (%) 91 96
Yield (%) 81 90
Impurities -
Cl (ppm) 11 6
N (ppm) - 3
Metal (ppm) - 9




a

Hydr oxyl t
Pol yner co

er m nal
| or: Judged by

nunber (nol)/total

vi sual

term nal
i nspecti on.

nunber (nmol) X 100 (iii)
(iv) Durability of

recordi ng

film The evaluation of the obtained pol ycarbonate as a di sk was perforned
by the durability test on an alum numthin film (corresponding to a
recording film deposited on a nolded di sk of the polyner.

pol ymer was dried (at 120[err]C in high
nol ded by using a nold for a conpact di

state of the alumnumthin filmwas visually observed after

acuum
(CD).

&

for

The obt ai ned

12 hours) and injection

An aluminumthin film (0.1
[err] mthick) was applied to the nolded plate by sputtering. The peel ed

hol di ng t he

filmunder tPedleédndition of 90[err]C and 80% rel ative humdity for 1,000

hour s.

pol yneri zat

Synthesis 1 of polycarbonate for term nal

A reaction ves

el

bl ocki ng and

on—pronption

provided with a stirrer,

a distiller Sna;gﬂan p(%/ar'ua ion deWixemple® charged wWitpR8BveBramplefl
bi sphenol A, epgd sstef | di phep car bon nd cat consistingjof 1
X 10[err] nﬁkmﬁﬂmﬁlspheno n@éggdﬁﬁ salt %B&g% on %é?%ﬁﬁgﬁch enol A and
100 X 10[er[r] nol of tetr y?Eﬁ%%ﬁTﬁﬁﬁ#%ﬁhCM|de séd jon N\mdl of
bi sphenol A, the : 0 0 0
REPLACENMENT I&vﬂ:ﬁdterial_ methyl isophthaloyl methyl phenyl chﬂ)&}o—
at nosphere (was substi t ut efsaliefikteni t [ g@RIBriad tr@dggn&@nt wWes, Rkt ed at
140[ err] C.| IAbtuetiesGORi® NUI Ng the stirring Tor {30 m nutes,| the i nner
t enper at ur § ofatérhe® reactipn vessel ywas raised to 180[err]C, the reactijon
was pqgr f 6t ed) f or 30| mi nug es upder a pressure of 100 jnmHg and the 5
gener at ed gheNdbpmias di st !l edsout.|The reacti gn systemwas slowy
evacuat ed vihi Metat Gipgilng the tehperature t-o 200[lerr] C and tjhe reaction|was
continued florWarfithut es junder3 50 nprHg pr2essuré while distfilling out
t he produced
hydroxy 1 - -
compound (%)
Reaction conditions
- Basic compd triethylamine triethylamine
Solvent xylene dichloromethane
Washing method washing (1) washing (2) *2
Distillation
Inorganic acid - phosphoric acid
Sulfonic acid - .
Recrystallization xylene-heptane -
Product
Purity (%) 92 94
Yield (%) 84 ]
Impurities
Cl (ppm) 8 190
N (ppm) .
Metal (ppm) -

*2

water.

Washing (2): Reaction liquid was successively washed with 1% HCI and pure



The system was further slowy heated and evacuated to 220[err]C 10 and 30
the reaction was carried out for 30 m nutes under the

mrHg,

tenperature and pressure condition and the reacti on was

repeating the heating and evacuation procedures to 240[err]C

mrHg, 260[err]C and 1 mmHg, and 270[err]C and 1 mmHg or bel ow by
procedure sane as the above-nentioned precedure.
1 hour

pol ymeri zati on was carried out for

and pressur

e condition,

under

the reaction was stopped

above

conti nued by

and 10

t he

15 Finally, the
t he above tenperature

when

viscosity of the pol ycarbonate reached about 0.35 and
resin was pdlabkti zed.

pol ymer was 0.344 and the 20 hydroxyl

the intrinsic
t he obt ai ned

The intrinsic viscosity [err] of the

group content (%9 was 45%

One hundred (100) parts
s was nelted at 270[err]C
derivatives
pressure condition
m nutes at 270[err] C under
viscosity [ err] and
t he obt ai ned
are shown in

)ronoti ng reaction with the

he pol yner prepared by the

Exanples 12 ta 13- Terminal blocking reaction with salicylic acid ester
derivative {synt hesi zed by} t HéonfpeaativeExample 2
of the pol yMeHcyicepl edeby the ap V45,25 proces
and i ncor pqrdarieativei t h 2. 9 pa salic acid ester
synt hesi zed by the Exanpl s d}8|uﬁhﬁﬁgbbduced
(50 mmHg) . | The reaction was continged for 5
a vacuum offl—mHgor belpow and the intrinsic
ternminal gr/dGy BHFERNt r atj oniye npatenvéehlee- éach of 30
polycarbonb+?° The—anal yi i 8alicgl s offorpiade nollycar bonat es
the Table 9. InW““mSE%Eﬁble 14: Pol yperization
salicylic 4c mnal ester {derivative|synthesized by the Exanple
41 V{p )Che hundred (100) part's of t
above pm) : ]
Metal (ppm) 220
Water (%) - -
Aromatic
hydroxy
compound (%)
Reaction conditions
Basic compd triethylamine
Solvent dichloromethane
Washing method washing (8) *3
Distillation
Inorganic acid
Sulfonic acid -
Recrystallization xylene-heptane
Product
Purity (%) 97
Yield (%) ;
Impurities
Cl (ppm) 360
N (ppm) -
Metal (ppm) 43

*3 Washing (3): Reaction liquid was washed with pure water.



proocess was nelted at 270[err]C and incorporated with 1.5 parts of
salicylic acid ester derivative synthesized by the Exanple 6 under
reduced pressure condition (50 mrHg). The reaction was continued for 5
5 mnutes at 270[err] C under a vacuumof 1 nmHg or below, and the intrinsic
viscosity [err] and term nal group concentration were neasured on the
obt ai ned pol ycarbonate. The analytic regglts of the polycarbonate are

shown in the Table 9. 10 Conparative Exanples 5 and 6: Term nal bl ocking

reaction with the salicylic acid ester .derivative synthesized by the
Conmparative One hundred (100) parts of the pol yner
prepar ed by 'W?éengbove process was melted at 270[err]C and the
procedure of the Exanple 12 was carried out except for the use of 2.9

parts of t he—satievliec-acidester 15 derivatives synt hesi zed h\/ t he

A>3 OSTUTT \.'_y

Conpar ati ve 3 v:%wgleam nfl 2 Th&xample & | ytig resul t Example® oht ai ngd
pol ycar bongt'#s I n the W ng Tabl e . 3. Recgovery
of salicyli dieﬁﬁ?ta"eest er 2D CijedﬁllS overy of é??%rfflclﬂé id ester
formed by tihe terninal C 0“%‘ of el hyl
salicylate [fornmed by the ferm nal b OCkI ng reactiondn the Exanple 12
was recoverﬁﬁb_y__pgfgsi ng-the vapor h.r ough a wat er - cool ed condenser.
Recover ed qu&ftPe-hs 1.[1mpdwks by|deheprl 25 |lthyberliorlat. oliphenyk by yei ght
Of the use cal I h\ll | c ahl 1 1 de ?&fh@liama The puri flqalihoiﬂmﬁ* of he
recover ed n'a ’E?‘fré esﬁi}l%ﬁ’stl | lation gave 0.84 part by wei ght of nethyl
salicyl ate Zgg purity of 99% Exanplle 16: SyntHhesis of sal [cylic
acid ester de 1f‘?ve usi ng retover ed 30 " sal i ¢ylic %cid dster
A salicyliq ag ;ngr derivative shown in the|follow ng Table% was
synt hesi zeg ‘WQ{& met hyl salicyl pte obtained by the Exgnple 15 by a
process siml g Lo, Jthe Exanple 2. The results ¢f synthesig are shown in
the Table 11. hydroxy i

compound (%)

Reaction conditions

Catalyst Laz203 tetramethylammonium
hydroxide
Amount (g) 1.0 0.1
Temp. (C) 200 200
Distillation
Inorganic acid phosphoric acid tale
Sulfonic acid - -
Recrystallization -
Product
Purity (%) 96 94
Yield (%) 40 36
Impurities
Cl (ppm) 1 2
N (ppm) 1
Metal (ppm) - 1




salicylic
Ter m nal

Exampl e 17:. Term nal

The obt ai ned
properties of the polyner) 4gre
43 4

results

bl ocki ng reacti on of pol ycarbonate with
acid ester derivative synthesized by the Exanple 16
bl ocking reaction simlar to the Exanple 12 was 5
using the salicylic acid ester derivative obtained by the
t he above prepol yner.
t he physi cal

Exanpl e

(pol ynerizati on degree and
shown in the foll ow ng Tabl e

Table 7
Example 10 Comparative Example 3
Salicylic acid ester COOCH; COOCH:
erivative O 9
)0 _@f 0—CHs 0—¢
O 0 0
Raw material methyl methyl phenyl | methyl diphenyl
salicylate terephthalate | salicylate carbonate
Impurities in raw
material
Cl (ppm) 2 3 320 -
N (ppm) 3 <1 -
Metal (ppm) 3 4 - -
Water (%) 2 1 - -
Aromatic
hydroxy <1 <1 - -
compound (%)
Reaction conditions
Catalyst zinc stearate Laz0s
Amount (g) 0.2 1.0
Temp. (T) 200 200
Distillation
Inorganic acid - phosphoric acid
Sulfonic acid dodecylbenzenesulfonic acid
tetrabutylphosphonium .. . i
Reerystallization - -
Product
Purity (%) 93 -
Yield (%) 30 <1
Impurities
Cl (ppm) 1 -
N (ppm) <1 -
Metal (ppm) 3 -

per formed by




46 . 47

Table 8

48

Comparative Example 4

Example 11

Salicylic acid ester
derivative

COOCHs3
0—C—0— O
CEE=N0

<§o-oocm
O)—0—C—0—~ O
¢-0<0)

0

Raw material

COOCH; diphenyl

{ oo carbonate
&r-0-¢-0<3)

O COOCH:

0-¢~0 carbonate

0 COOCHs

Impurities in raw
material
Cl (ppm)
N (ppm)
Metal (ppm)
Water (%)
Aromatic
hydroxy
compound (%)

Reaction conditions

Catalyst
Amount (g)
Temp. ()

Distillation
Inorganic acid
Sulfonic acid

Recrystallization

Laz03
1.0
200

phosphoric acid

sodium hydroxide
0.01
200

phosphoric acid

Product
Purity (%)
Yield (%)
Impurities
Cl (ppm)
N (ppm)
Metal (ppm)

<1




hydr oxi de

49

51
Table 9
Example 12 Example 13 Example 14
Salicylic acid ester | Synthesized in Synthesized in Synthesized in
derivative Example 2 Example 8 Example 6
Structure COOCH; COOCH: COOCH:
0)—0—c—0 OFo——?[)—o—@ 0-¢=0
% 0 O  COOCHs
Pmpmy[' T‘]’l; polymer 0.354 0.351 0.571
OH terminal (mol%) 4 3 8
Color good good good
Peeling of film little little -
Table 10

Comparative Example 5

Comparative Example 6

Salicylic acid ester
derivative
Structure

Synthesized in

Comparative Example 1

C
S50

Il
0

Synthesized in
Comparative Example 2

O ) —0—C—0~C
o<

C
Propert5[r Tc;f]' polymer 0.343 0.335
OH terminal (mol%) 42 43
Color ) a little colored remarkably colored
Peeling of film much much




51 52, . 53

54

CLAI M5

acid ester derivative having a chlorine content of
and expressed by the following formula (1)

Table 11

b2

100

Example 16

Salicylic acid ester
derivative

COOCHs
ALO)}—0—C—0—~ 0O
e

Raw material

1 methyl salicylate

phenyl
chloroformate

Impurities in raw
material
Cl (ppm)
N (ppm)
Metal (ppm)
Water (%)
Aromatic
hydroxy
compound (%)

Reaction conditions
- Basic compd
Solvent
Washing method
Distillation
Inorganic acid
Sulfonic acid
Recrystallization

iriethylamine
dichloromethane
washing (1) *1

phosphoric acid

Product
Purity (%)
Yield (%)
Impurities
Cl (ppm)
N (ppm)
Metal (ppm)

95
88

5

1.

A salicylic

ppm or

bel ow

*1 Washing (1): Successively washed with 0.1N aqueous solution of citric acid,

0.1N aqueous solution of sodium bicarbonate and pure water.



(in the formula, Rlerr]nmethyl group or ethyl group, R2 is an al kyl group
havi ng a carbon nunber of from1 to 30, an al koxy group having a carbon

nunmber of from1l to 30, an

aryl

group having a carbon nunmber of from 6

to 30, an aryloxy group having a carbon nunber of from6 to 30, an 10

ar al kyl
group having a carbon nunbe
as a substituent, methoxyca
(met hoxycar bonyl ) phenyl oxyc
(et hoxycar bonyl ) phenyl oxyc
(et hoxycar boratid phenyl oxyca

(et hoxycar bonyl ) phenyl oxycar bonyl oxy group or an aryl oxycarbonyl

or aral kyl oxycar bonyl

r of from®6 t

group having a carbon nunber of from®6 to 30 or an aral kyl oxy
30. The group R2 may have,

2. A saligylic acid ester

provided th
salicylic a
1 and 2 pro
t he deri vat
salicylic a
(in the for

afalidptic heitl abteni t
Ci degishteve deri va
vtdactukdhat the s
ve is 30 ppm or
Cid ester deriva
mula, Rlerr]neth

bel gy . i
(ive Oe%ppe d by
vl group o® ethyl gro

rbonyl group? et hoxycar bonyl group, 2-

ar bonyl group, 2-

ar bonyl oxy group, 2- 15

rbonyl group, 2-

group

group having a carbon nunber of from®6 to 10) .

deri vdtdawpldéEcri bed|in the Caim 1 20

I Saghesiedtie fikamplelBD ppm or bel ow. 3. A

tive described in either one of the Cl ai s

um of thevwpetallic el pments contai ned in

A process for producing a
the following fornula (1)
up, R2 is an al kyl group

having a ca

Ff—b@e{w izpﬁglyﬂ%r T
[n]
OH terminal (mol%)
Color
Peeling of film

fom 1 to 30, an al kox
0.349

5
good

little

y group having a carbon




55 nunber of from1l to 30, an aryl group having a carbon nunber of

from6 to 30, an aryl oxy group having a carbon nunber of from6 to 30,
an aral kyl group having a carbon nunber of from6 to 30 or an

ar al kyl oxy group having a carbon nunber of from6 to 30. The group R2
may have, 5 as a substituent, nethoxycarbonyl group, ethoxycarbonyl
group, 2- (met hoxycar bonyl ) phenyl oxcar bonyl group,

2- (et hoxycar bonyl ) - phenyl oxycar bonyl oxy group,

2- (et hoxycar bonyl ) phenyl oxycar bonyl group,

2- (et hoxycar bonyl ) phenyl oxycar bonyl ox gr oup or an

aryl oxycar bonyl group or aral kyl oxyca®bd8d¥S gr oup havi ng a carbon 10

nunber of from6 to 10) by reacti ng phosgenes or an acid halide

conpound or hal ogenated form c acid ester expressed by the foll ow ng
fornulas (2), (B) oA sakipylic acid ester deriv@itivetlhevihgranhlarind @adeRt ofl@0each a

hal , R2 ] finiti 1 in.the f 1), d
brvarent ol aNE B8R e EsEd e Th dpuowind ratiitefe’ ot oup havi ng &

carbon nunber of from1l to 30) with a salicylic acid ester expressed
by the following fornula (COR (in the formula, R err]nethyl group
or ethyl group) inth esence of yja 20 gés}c conpound. 5. A
process for the produ n @f .—S%Fi cylic acid ester derivative

described in the Claim4 provi' ed that the total anount of netallic
el enents contained in each of at | east one halide selected fromthe

phosgenes ar(th she dohdulal RUes enstholipfows obtREERANEA BOIhE ARLH ?éﬁﬁr 25
expressed b)il t he abov«g for rrui)as &2) t(l) (Aé) and Lhe salicylic aci g ester
aving a carbon number of from I t0 30, an alkoxy group having a carbon
number of from 1 to 30, an aryl group having a carbon number of from 6
to 30, an aryloxy group having a carbon number of from 6 to 30, an
10 aralkyl group having a carbon number of from 6 to 30 or an aralkyloxy
group having a carbon number of from 6 to 30. The group R2 may have,

as a substituent, methoxycarbonyl group, ethoxycarbonyl group, 2-

(methoxycarbonyl)phenyloxycarbonyl group, 2- -
(methoxycarbonyl)phenyloxycarbonyloxy group, 2-
15 (ethoxycarbonyl)phenyloxycarbonyl group, 2-

(ethoxycarbonyl)phenyloxycarbonyloxy group or an aryloxycarbonyl
group or aralkyloxycarbonyl group having a carbon number of from 6 to
10).
2. A salicylic acid ester derivative described in the Claim 1
20  provided that the total nitrogen content is 100 ppm or below.
3. A salicylic acid ester derivative described in either one of the
Claims 1 and 2 provided that the sum of the metallic elements contained
in the derivative is 30 ppm or below.
4, A process for producing a salicylic acid ester derivative
25  expressed by the following formula (1)

cooxt . [N
ST

-

(in the formula, R! is methyl group or ethyl group, R2 is an alkyl group
having a carbon number of from 1 to 30, an alkoxy group having a carbon



expressed by the above fornmula (5) is 100 ppm or bel ow. 6. A
salicylic acid ester derivative described in either one of the

56 Claims 1 to 3 characterized in that said salicylic acid ester
derivative is described by the followi ng formula (1)-2 (in
the formula (1)-2, Rlerr]nethyl group or ethyl group, R22 is an aryl 5
group having a carbon nunber of from6®6 g? 30, an aryloxy group having a
carbon nunmber of from6 to 30, an aral kyl group having a carbon nunber

of from6 to 30, or an aral kyl oxy group having a carbon nunber of from®6
to 30. The group R22 may have, as a substituent, methoxycarbonyl

group, et hoxyeabdroeffrogr dup, 3@ -gmerHogypaar orink)ap teryohoxyedveh afyfo1h 06

Cet hoxycar binyirphar e AEE S BV ReiREY s ABey S pey o 8Bt o B0, an
pheny| oxycaraligil gpupdhavipg ®rarkom nahyberxofcﬁbbpayior 3(;(?1]1 roguih a?%l)kyloxy
N br ove SEORE RarTRe Besifih b o Bar BP0 acte gEven Rlarmhenge 15
expresseld bwst hestlodtituwinng fraethddcdihord]l group, ethoxeirBdifyif 8rduy,a2(1) -2,
Rlerr]met hyl(m%gg yc%rrbgrtly %hgﬂﬁgg&cﬁ%gn& angraogﬁgl, 2-(methoxycarbonyl)-
phenyloxycarbonyloxy  group, 2-(ethoxycarbonyl)phenyloxycarbonyl
group, 2-(ethoxycarbonyl)phenyloxycarbonyloxy group or an
aryloxycarbonyl group or aralkyloxycarbonyl group having a carbon
10 number of from 6 to 10) by reacting phosgenes or an acid halide
compound or halogenated formic acid ester expressed by the following
formulas (2), (3) or (4)

A—C—R? (2)
g
A—?I:——R $—C—A’ (3)
I
o o
A-——(EIZ—O-—R 3—0——%—/&' - (4)
o o

(in the formula, A and A’ are each a halogen, R? is same as the definition
15 in the formula (1), and R3 is a bivalent alkylene group, arylene group or
aralkylene group having a carbon number of from 1 to 80) with a salicylic
acid ester expressed by the following formula (5)
COOR!?

(Gy-on -

(in the formula, R! is methyl group or ethyl group) in the presence of a
20  basic compound. '

5. A process for the production of a salicylic acid ester derivative
described in the Claim 4 provided that the total amount of metallic
elements contained in each of at least one halide selected from the
phosgenes and an acid halide compound or halogenated formic acid ester

25  expressed by the above formulas (2) to (4) and the salicylic acid ester
expressed by the above formula (5) is 100 ppm or below.

6. A salicylic acid ester derivative described in either one of the

—_
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P
gr.oup having a carbon nunmber of from6 to 30, an aryloxy group having a
carbon nunber of from6 to 30, an aral kyl group having a carbon nunber 20
of from6 to 30, or an aral kyl oxy group having a carbon nunber of from®6

to 30. The group R22 may have, as a substituent, methoxycarbonyl group,
et hoxycar bonyl group, 2-(nethoxycarbonyl)phenyl oxycarbonyl group,
2-(methoxycarbony|)phenyloxycarbonyloxy56 group, 2-

(et hoxycar bonyl ) phenyl oxycar bonyl group, 2- 25

(et hoxycar bonyl ) phenyl oxycar bonyl oxy group or an aryl oxycarbonyl gr oup
or aral kyl oxycarbonyl group having a carbon nunber of from®6 to 10)

from an arorfelpimsekte cremaetdrizg] axphgssad didyhie dc0d legvdindefies it as
(in the formula, Z

(6) . . 57

groups are s eﬁgllgﬁd&’lyf?’eer@ﬁ]t”wd%é%@ngg €9t%d from hydrogen atom and an

al kyl group having a carbon nunber of from1l to 4, and R22 is sane as the
group defined in the @tﬁb@eRflormJI a (1)-2) and a salicylic acid ester
expressed by the-fefllowing formula (81)-2 (in the formula, Rerr] is

met hyl group or (€D 0gf gupR n the presence of a catalyst. 8. A
process for the producti@n of a salicylic acid ester derivative expressed
by the above fornula (1)-2 froman aromatic ester derivative expressed by

the fol |l ow rgh tRe TokAu{£X 122, Rt is methyl group or ethyl group, R?? is an aryl
5 group having a carbon number of from 6 to 30, an aryloxy group having a
carbon number of from 6 to 30, an aralkyl group having a carbon number
of from 6 to 30, or an aralkyloxy group having a carbon number of from 6
to 30. The group R?2 may have, as a substituent, methoxycarbonyl
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl
10 group, 2-(methoxycarbonyl)phenyloxycarbonyloxy group, 2-
(ethoxycarbonyl)phenyloxycarbonyl group, 2-(ethoxycarbonyl)-
phenyloxycarbonyloxy group or an aryloxycarbonyl group or
aralkyloxycarbonyl group having a carbon number of from 6 to 10).
7. A process for the production of a salicylic acid ester derivative
15  expressed by the following formula (1)-2

COOR'! .
) (1)-2
O —O—%~R2
0

(in the formula (1)-2, R! is methyl group or ethyl group, R?? is an aryl
group having a carbon number of from 6 to 30, an aryloxy group having a
carbon number of from 6 to 30, an aralkyl group having a carbon number
20 of from 6 to 30, or an aralkyloxy group having a carbon number of from 6
to 30. The group R22 may have, as a substituent, methoxycarbonyl
group, ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl
group, 2-(methoxycarbonyl)phenyloxycarbonyloxy group, 2-
(ethoxycarbonyl)phenyloxycarbonyl group, 2~
25 (ethoxycarbonyl)_phenyloxycarbonyloxy group or an aryloxycarbonyl
group or aralkyloxycarbonyl group having a carbon number of from 6 to
10) from an aromatic ester derivative expressed by the following formula

i e




(+n the formula, R22 is same as the group defined in the above fornula
(i)-z, and R err] is an aryl group having a carbon nunber of from1 to 30
or an aral kyl group having a carbon nunber of from1l to 30) and an aromatic

carbonic acid ester expressed by the followng formula (7) (in the
formula, Rlerr] is nethyl group or ethyl group) in the presence of a
cat al yst. 9. A process for the progyction of a salicylic acid ester

derivative described in either one of the Clains 7 and 8 provided that the
chl orine content of each of the salicylic acid ester expressed by the above
formula (5), the aromatzi:c ester derivative expressed by the above fornmula

(6) or 58 (6)-2 and
the aromati c carbqg ag_dce_gi{gr exprezg«id by the above fornul a (7) is
100 ppm or bel ow. il A proc for the production of a salicylic
acid ester derivative odescribed in either one of the Cains.-7 to 9
provided th t al anount of netals _cgntained in each of the

{ t
salicylic ag}rﬂ tggtlsé)?.mégﬁ’r 8Leups are Same, oradHlerens rgrouas (splectefeltapbnat i ¢

ester deri vaiydregexpt@ased Ry allha group IBRINE of QrBYh R uiBher06f k6 2taad t he

aromatic carbanig acid ester expre y the above formula (7) is 50
Ak th

ssed _ . b
ppm or bel oR% £°°18 same s %\gﬁ)’?%é§§nﬁérlntthé ahoygdermyda 61)-2) salicylic

aci d ester ded ¥ahliveidAciddasss b b&d By tRB FoRDE1 hs 4, 5 and 7
to 10 provided thatyliqhe . MS y ° %Iﬁéﬁm&ug@)
COOR!

Oon @

in the presence of a catalyst.
8. A process for the production of a salicylic acid ester derivative
expressed by the above formula (1)-2 from an aromatic ester derivative
10  expressed by the following formula (6)-2
R #=0—C—R % (8)—2

I
O

(in the formula, Z groups are same or different groups selected from
hydrogen atom and an alkyl group having a carbon number of from 1 to 4,
R?2 is same as the group defined in the above formula (1)-2, and R?3 is an

15  aryl group having a carbon number of from 1 to 30 or an aralkyl group
having a carbon number of from 1 to 30)

and an aromatic carbonic acid ester expressed by the following formula

(7

COOR! COOR!
This Sheet Has Been Replaced
oo IR

I
O

20 (in the formula, R! is methyl group or ethyl group)
in the presence of a catalyst.
9. A process for the production of a salicylic acid ester derivative
described in either one of the Claims 7 and 8 provided that the chlorine
content of each of the salicylic acid ester expressed by the above formula

25  (5), the aromatic ester derivative expressed by the above formula (6) or
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wat er content of each of the hal ogens, the halide expressed by the above
formulas (2) to (4), the salicylic acid ester expressed by the above
formul a (5), the aromatic ester derivative expressed by the above
formula (6) or (6)-2 and the aromatic ester expressed by the above
formula (7) is 5% by 15 weight or bel ow 12. A process for the
production of a salicylic acid ester deggvative described in either
one of the Claims 4 to 5 and Clains 7 to 11 provided that the content
of aromatic nonohydroxy conpounds in each of the hal ogens, the halide
expressed by the above formulas (2) to (4), the 20 salicylic acid ester
expressed by6)-Banghtheearamnatic satlnic abisl estomakpresesd by the aboterfouatilae

expressed byy (6) or (6)-2 and the aromatic ester
expressed bg/t Eﬂilg@géﬁl ?or %vg (7) is 3% by weight or bel ow 13.
A process for tlk przb@mccneserfomthapmdmiydn of acsahcgrhbmmdjestataieweatwe _
25" 5 compolsaeaPed A Fidder s af Yok Clitesy | PPl that B BBhin: of
the group 3 aonogmbop nietabs fm’ﬂmm&g m@iaehtogttbe sahcyhc acid bgtel éx etgﬁ@dis for
t he product ion.,of | C est er .der . escrihed in
either one e a%) @%‘Hﬁo(ﬁeéhpﬂ' WﬁIﬂgE}%Bﬁ %%Vﬁﬁf’%leﬁﬂeq%d Y they
|ea3t olne klat’hxdveffofmlium (@ ms@)acme@l thé %ﬁbin&@id@i%ﬁhm(aéié esE@ ExphBs3Ed

oxi de, | anthan 0X car box process
descri bed i tﬁ’@ %%Ve Of’ﬁ?“g?gvf PR % ﬁ%la(‘:‘ét al yst | s a |ant hanum
oxi de and the widi ghtA peeuses If@ﬂtl@é pE&tﬁl&i@rﬁ@f BealRdliatacid este2MUrevdthte f OF

h % rocess for .the production of a
Sglulr cyl |1§ ; %Ireaclgé?@gncfép}}q;‘aqqg,gf the (ﬁalms 4, 5 and 7 to FZ)lO provided that the

59 dectiel Redtdrt ﬁ' ddreyr opﬂfé Hilotgbﬁs Qr Hﬁhae teSkPiL@ssBHCBS} gedabbas the

cat al yst 1Is material selec from

of
ni t r ogen- coﬁ?’d?ﬂlarf’g(zg (‘3‘) tﬂe Sahé?ﬂvb‘b@ﬁésesé?ﬂdemﬁ%bﬁélhé@rbpﬁp gprrgubmsi c
conpounds. (5), the arolr?atlc Bsth08&SPathPs ekfﬂ?es%ﬂ%%hé’%b@(re EfoﬁﬁhlaFY%)' 6r acid

(as;ﬂmd(;r It \é?é)'(;\zl %nd the glsocnrllatlzjlgdes%enr eeéptrggsredogg the above foraxlnrﬁa (7) 15 5% 1?3? d the
15  weight or below.

12. A process for the production of a salicylic acid ester derivative
described in either one of the Claims 4 to 5 and Claims 7 to 11 provided
that the content of aromatic monohydroxy compounds in each of the
halogens, the halide expressed by the above formulas (2) to (4), the

20  salicylic acid ester expressed by the above formula (5), the aromatic ester
derivative expressed by the above formula (6) or (6)-2 and the aromatic
ester éxpressed by the above formula (7) is 3% by weight or below.

13. A process for the production of a salicylic acid ester derivative
described in either one of the Claims 7 to 12 provided that the catalyst is

25 a compound of an alkali metal, an alkaline earth metal or an element of
the group 3 or group 12 of the periodic table.

14. A process for the production of a salicylic acid ester derivative
described in either one of the Claims 7 to 13 provided that the catalyst is
at least one kind of material selected from lanthanum oxide, calcium

30 oxide, lanthanum alkoxide and zinc carboxylate.

15. A process described in the Claim 14 provided that the catalyst
is a lanthanum oxide and the weight reduction of the oxide heated at
500C for 1 hour is 3% or less.

16. A process for the production of a salicylic acid ester derivative
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provi ded that the catal yst described in the Caim7 or 8 and/or the basic
conpound described in the Claim4 and remaining after the reaction are
deactivated and/or neutralized by the addition of at |east one kind of
conmpound sel ected froman acidic compound conprising an inorganic 10

aci di ¢ conpound or an organic sulfonic acid conpound, a salt of said

aci dic conpound and a derivative of saiggaci di c conpound. 18. A
process for the production of a salicylic acid ester derivative

described in the Caim17 provided that said inorganic acidic conmpound is

phosphoric %gi d _and/or its condensation product. 15 19. A process for
t he product i9§ac13bed1n githey|dne efdihe Clums Her l@arbviled thatdbscrithydtiin t he

Claim17 [ i t hd.4d ' I.dh Ce, LS . .a soli.d acid.
20- Al pr boat FASE el bt BRAIANN RoRehCh S GATROUBE b Foniaipit RAE) onl .
aci d conpousempsuadsrasgkphospharie-chntdiomgbagermenaporfratsrul a (8) 20

Al -(Y X . . £8). er ei n IS _ap mval ent
ydr ocar bon gt adp héy PRECS 435 B PRotion ot a AR R ol pafallbiBreTL oy
have a s@bstdescuebed an either Yheraf] thHes C3aingd & hAAD amd the CI¥MESNT aborg

ot oup. havi nd o AR B8 ThelaB R0 BhciB4 % Sho kit o5 ¢ Badiar she divior -
netal | i ¢ catomppuadndssicribedan e OlaiphesHiord Bl Giaki fbor tghe red@ffbdhis an

i nt eger of to.4 the fol l.ow neral. formula (9) )

+X2- A2- Y[ er ﬁf%ﬁl&%f;ﬁ]d_ and/or neuf(rg§1z\évcllnb%r ?ﬁﬁé&} 1};}0)3(2([)2'] at Jeat, gpakind of
hydr ocar boncgmeupntayélegted Gy Qin Heidier cothpSnd fdodmp sty 39, infdiZakse a
secondaty tQ guaternar moni um cafion or.a .. secondary to quaternary
phosphoﬁl?{um ’gﬁ? &ﬁ,m%ﬂ%l(fﬂﬁ LT RRRICOpuenigr apid) compoundg gngalisof gaid

definition aeidibeompovadiaiduld@rivdtive of sa94 atcttﬁcfcghlgb‘ﬁﬂn'ag general formila
(10) Alerr]-(+X3)[err] (R Y[err]-Sderr])n (10)
60 18. A process for the production of a salicylic acid ester derivative
described in the Claim 17 provided that said inorganic acidic compound is
phosphoric acid and/or its condensation product.
15 19. A process for the production of a salicylic acid ester derivative
described in the Claim 17 provided that said inorganic acidic compound is
a solid acid.
| 20. A process described in the Claim 17 wherein said organic
sulfonic acid compound is expressed by the following géﬁeral formula (8)
20 Al-(Y1-SO3X), 8
[wherein Al is an m-valent hydrocarbon group having a carbon number of
from 1 to 30, which it may have a substituent or not, Y1 is single bond or
oxygen atom, X! is hydrogen atom, a secondary or tertiary univalent
hydrocarbon group having a carbon number of from 2 to 30, or one
25 equivalent of metallic cation, ammonium cation or phosphonium cation,
and m is an integer of 1 to 4],
the following general formula (9)
+X2.A2-Y1-SO3™ )
[wherein A2 is a bivalent hydrocarbon group having a carbon number of
30 from 1 to 30, *X2 is a secondary to quaternary ammonium cation or a
secondary to quaternary phosphonium cation, and the definition of Y is
same as the definition in the above formula (8)] .
or the following general formula (10)
A3-(*X3), - (R-YL-SO37 )y (10)

g



|4
[wherein Alerr] is an n-valent hydrocarbon group having a carbon nunber of
from1 to 30, [err] X err] is a secondary to quaternary ammoni um cation or a
secondary to quaternary phosphoniumcation, Ris a unival ent
hydr ocar bon group having a carbon nunber of from1l to 30, nis an 5
integer of 2 to 4, and the definition of Y[err] is sane as the definition
in the above formula (8)]. g8l. A process described in either
one of the Clains 17 to 20 provi ded that the anmount of said acidic
conpound is 0.001 to 1% by wei ght based .on the salicylic acid ester
derivative expressed by the above 10 fornula (1). 22. A process
for the proc[udterrmn A 1$ah|myhlemtdwdioe&tb@m gb@nnpvhﬂvmgacarb@@snumlbed ofn t he

Clainms 4 an a 7 and th a dln
that the saﬁ?wl g)’dlrg%stl%ra 8?"@@3%%8%%%?%}%%]}1@ amfé%tﬁéﬁ %%y t he
term nal bl cyélgbﬂ@alrveaﬁi i qﬁawihagy a phakpkymiugn a@aﬁioﬁst Rr ik5 a demivalente
expressed b A{] ove for 1) as ﬁ term l%l rlg 0, agent or by
t he pol ymerlxi't3 YOBRE ﬁﬁ?‘ﬂfh %Vé %tff SAT B E’élq alg & BBy
derivatige axpsgsss by 4! AadadeViefintism @fYILis mﬁwsnﬂﬁ[ &sfihiticn amthey!

group havi ng a c bon mérs‘ger of from6 to 30, an aryloxy group having a
car bon nunmbeboge 1p %@W@% 30, an aral kyl group having a carbon nunber 20

of from6 to 3Gpr ap @&@ée&gl@eﬂéelﬂfequwam@g O%eC@fQ‘h@ wm% of tbrem 6
to 30 and may have, as a_substituent, hﬁxycarbonyl

et hoxycar borijovisiest shab thaeameups alhspig 3 VP%W(‘:%dbbgn r(?% $apl%oby

(met hoxycar Q%Tﬁkj)h)c %@Q? oﬁ%“easral?%}lik%i/d ester derB/faRHR expressed b?'the above
(et hoxycar bon henyl oxycar bonyl group,

(et hoxydér bdnym éhyl oxycarbonyl oxy group as a poI yIer | zat i on
pronoting age”tz% S r& @ésesdfcﬁ-gtcjﬂe; g &Rﬂn‘beggaﬁ@Hﬁﬂci& e8&lreieliFatived '22

t he production romati c onat e ﬂl’ ocess.

A process foieschbeéu@dtm i(dain %a@dl Pcyhe c,C]aé;Iind'Te%mdart aeelaims 9o 21
descri bed inf 25 eﬁ‘ ﬁ‘?tﬂ%?“thge&l Nt LEQ BELRV Sa%'o’vﬁy%ﬁ*ﬁlﬂﬁ' @ester

30 is purifre eas once and the purified salicylic acid is used in
t he pr ocfux:mlednbydén@t temminal blockimg xeamqm oeeng 4 graliclicpraduestesn of

an aronglyi ¢ pOLyG: ep%}?%gsc?ed by GRA" Qﬁ(%xﬁere iz ety ﬁ%su%%e%nﬁaf%lléc%éih%c aci d

ester deriva | ve escr rone the d the
daim6 as agemtmirnay thé gokymgrization promoting 1eact10n using a salicylic acid

ester derivative expressed by the above formula (1) wherein R2? is an aryl
group having a carbon number of from 6 to 30, an aryloxy group having a
carbon number of from 6 to 30, an aralkyl group having a carbon number
20 of from 6 to 30 or an aralkyloxy group having a carbon number of from 6
to 30 and may have, as a substituent, methoxycarbonyl group,
ethoxycarbonyl group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-
(methoxycarbonyl)phenyloxycarbonyloxy group, 2-
(ethoxycarbonyl)phenyloxycarbonyl group, or 2-
25 (ethoxycarbonyl)phenyloxycarbonyloxy group as a polymerization
promoting agent is recovered and the recovered salicylic ester is used in
the p1joductibn of an aromatic polycarbonate by a melt process.
23. A process for the production of a salicylic acid ester derivative
described in the Claim 22 provided that the recovered salicylic acid ester
30 is purified at least once and the purified salicylic acid is used in the
prbduction reaction.
24. A process for the production of an aromatic polycarbonate
characterized by the use of a salicylic acid ester derivative described in
either one of the Claims 1 to 3 and the ( Claxm 6 as a terminal blocking

L Hlll I
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61 agent. in the production of an aromatic pol ycarbonate by a nelt
pfocess. 25. A process for the production of an aromatic

pol ycar bonat e characterized in that a salicylic acid ester derivative
expressed by the above formula (1) wherein R2 is an aryl group having
a carbon nunber of 5 from6 to 30, an aryloxy group having a carbon
nunber of from6 to 30, an aral kyl ggroup having a carbon nunber of
from6 to 30 or an aral kyl oxy group having a carbon nunmber of from 6
to 30 and may have, as a substituent, .nethoxycarbonyl group,

et hoxycar bonyl group, 2- (et hoxycar bonyl ) phenyl oxycar bonyl

gr oup, agent 12 the prodnetitn e enrsdromdtiopelygihopede byray hely process.  gr oup,
2- (et hoxygar bogy. Y a . grou r - (et rbonyl) -
phenyl oxycar bo%’l’ oxyﬁgi?%ot%gggsﬂogﬁéc% éis)&d;}@%qrgr?gra?%aafr% at%? é)r%{;‘?%é%giag%t

i n a processhavactprigddcinnthan assadicgliccaqid! ester dendtativieyepmsbéd hyotless.

26. A process f?r thia Qduct i.on,,af an a_rlomati ol ycar bonat e 1g £
char act er i z%%of’% St Laee ) aW#@ﬁl?E{ it as% EQIOBB%E&&P%\%C%BBP&% H¥t t he
L ormul a §1) f]l;i)rﬂéismn?)m@il ?fb;lbhﬁ gfél)wgb hggimmmmtixﬁaamt&raﬂﬂ fﬁfm!G @ 30an A
aving a carbopn number of from6 .to 30, .an oxy, group havi ng.a carbon
nunber of fIaa?rﬁ%'qt%o§8,h%anr%{ICﬂWOIbPBbeeﬁag%@Hh%ctg’r:gegﬁrrﬂ}hﬁéglkgﬂo’w om
6 Ej o 30 ﬁr ghowp thel«thx?_(tgambu? haﬁitb@g &f @%@%ltﬁuﬁbe&n@f%ﬁﬁmﬂh@e,}) Qsaalp 20
and nmay have,.as, a substituent, oxycar bonyl group, ethoxycarbon
group, 2- ( NBPRBRY S boﬂkﬂtﬁmgeﬁ&gcarﬂf%% egthaﬁﬁqarbgnyﬂet HoRp. 2
car bonyl ) phemythessearbonylsenylekpsibongt ( et hoxycar begwp) phenyl oxy- 2.

carbonyl_group,. or 2-(et car.bonyl ) phenyl oxycar bonyl oxy group is used
as a pollg)/ne?’mfyﬁ?’&‘f?aﬂﬁg%‘?ﬁwﬁ"g“ﬂ@%}’ﬁar HnYﬁé‘Ypr ocess f & O9BPoduci ng an225

aromatic pOk%Q@k?éﬁl%%y%h@ntJgfgﬁlgg{%ﬁzs- group, a037- 2-@tﬁé%§‘é?ﬁ%- the

producti on oLﬁan aromati c po cterized in that a
salicylic a®i

_ DEEICARANGLY GE0 P Beredda by pelymerigabioasyogeaieng bgent n
ei ther one g} af[ﬁl%c@@fd?‘i)_ﬁdﬁ@ﬁéaﬁ%%ﬁﬁ%ic%%&é@b%nﬁ@e by a : Olﬂ %10 gd as a

term nal bl ocking agent in the production “of” an aronmatfc ycar bonat e
by a nelt procéfs. A procespdor thepprashmsionopef tare groothide inodyesrbanate omati c

pol ycar hgnatRaractefhad a6t &1 'tZst.aEngIiBaéci@ bl QX{‘iiV%Fi%%i gx%%tsgéd (ﬂ,ir fyative
produced by a process described 1n erther one of the al s and 5 and
the O ains formpula (122 descuibed ws thepGClaime6 xeterein R#Bnist Angargegroum t he
process forhayving a carbon number of from 6 to 30, an aryloxy group having a carbon
number of from 6 to 30, an aralkyl group having a carbon number of from
6 to 30 or an aralkyloxy group having a carbon number of from 6 to 30
20 and may have, as a substituent, methoxycarbonyl group, ethoxycarbonyl
group, 2-(methoxycarbonyl)phenyloxycarbonyl group, 2-(methoxy-
carbonyl)phenyloxycarbonyloxy group, 2-(ethoxycarbonyl)phenyloxy-
carbonyl group, or 2-(ethoxycarbonyl)phenyloxycarbonyloxy group is used
as a polymerization promoting agent in the process for producing an
25 aromatic polycarbonate by a melt process.
27. A process for the production of an aromatic polycarbonate
characterized in that a salicylic acid ester derivative produced by a
process described in either one of the Claims 4 and 5 and the Claims 7 to
23 is used as a terminal blocking agent in the production of an aromatic
30 polycarbonate by a melt process.
28. A process for the production of an aromatic polycarbonate
characterized in that a salicylic acid ester derivative produced by a
process described in either one of the Claims 4 and 5 and the Claims 7 to

23 1s used as a polymerization promoting agent in the process for

g




62 produci ng an aromati c pol ycarbonate by a nelt process. 29. An
aromati c pol ycarbonate for optical material use obtained by a process to
produce an aronmatic polycarbonate by a nelt process and use a salicylic
acid ester derivative produced by a process described in either one of the
Claims 4 and 5 and the Cains 7 to 23 as a term nal bl ocking agent and/or a
pol ynmeri zati on pronoting agent. 30. An aromatic polycarbonate descri bed
in the daim?29 wherein the optical mat effal use is the use as an opti cal

di sk substrate.

producing an aromatic polycarbonate by a melt process.

29.  An aromatic polycarbonate for optical material use obtained by
a process to produce an aromatic polycarbonate by a melt process and use
a salicylic acid ester derivative produced by a process described in either
one of the Claims 4 and 5 and the Claims 7 to 23 as a terminal blocking

(w1}

agent and/or a polymerization promoting agent.
30. An aromatic polycarbonate described in the Claim 29 wherein

the optical material use is the use as an optical disk substrate.

L !![



