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[1Qi eomeric Weohiogrexar boni ¢ acid esters from sel ect ed RCEI/BROIG/PI3ROI ¢
- bi sphenol s and ot her' bi spbenols 5 This invention relates to oligoneric
bi schl or ocar bonic acid esters which are obtainable, in a two-phase
reaction, from sel ected cycl oaliphatic bisphenols and ot her bisphenols by
i ntroduci ng phosgene. gischlorocarbonic acidl esters are SU|tabIe as educts
L?éht he Produgiedhe iifibl fartinRALMCAIARNTRIR CRERAUARAIIFR: fogor for
| i near poIycamhdmﬂkw&LnﬂmnMexanple fron1so|ut|on polyner|sation. The
bi sphenol 1, 1-bi s(hydroxyphenyl)-3,3,5-trinethyl cycl ohexane (TMC bi sphenol)
15 produces pol ycarbonates having a high gl ass tenperature. Pol ycarbonates
having a | ower glass tenperature are often required, because of their
better workability. Suitable conpounds are, for exanple, copolynmers with
ot her bi sphenadftss indéhtioh rélates b SligoR@Hp bRcHIGE&kIdhR atia esTers valiichodrt @btaivable,
bi schl orocarboraic acid ester precursor of TMC bi sphenol (precursor 1; V1
) with anot herin @|tvgdhese readsips.clior seleciedensiaalipldtig b@@b@’kolﬂ angr i bisphenols
(precursor 2; Vﬂﬁt$gl(ﬂ o the reaction. But a statistical sequence of the
nononeri c blsﬁﬁé 5 gcT%p mﬁﬂghd (V2) is not then obtained during the
subsequent reaction, and bl ocks of precursor 1 and precursor 2 are forned
instead. For this reason 25 it is desirable to prepare oligoneric
bi schl or ocar bcﬁnchlowgmuoxesaoed qsteea: @res ouitablehias redagete rghéhqs @radutieuiof tcyalic

Secor o iy ARRENe ATBENEY (B eI OB eyl b i
corr espondi ng atceorﬁmcebw@emé 19 sééls)sgﬁaﬁh Gﬁﬁﬂeé onyz%oﬁme foY-example; frorA/\O
01/05869 Q C PCT/ EP00/ 06380 -2 R

O-~-Z00C 4 s(ohmo@nool(mensahpn( B) 10 R R‘

The bisphenol 1,1-bisthydroxyphenyl)-3,3,5-trimethylcyclohexane (TMC bisphenol)
15 produces polycarbonates having a high glass temperature. Polycarbonates having a

lower glass temperature are often required, because of their better workability.
Suitable compounds are, for example, copolymers with other bisphenols.

20 It is in principle possible to mix an oligomeric bischlorocarbonic acid ester precursor of
TMC bisphenol (precursor 1; V1) with another oligomeric bischlorocarbonic acid ester
precursor (precursor 2; V2) prior to the reaction. But a statistical sequence of the
monomeric bisphenols (V1) and (V2) is not then obtained during the subsequent
reaction, and blocks of precursor 1 and precursor 2 are formed instead. For this reason

25 it is desirable to prepare oligomeric bischlorocarbonic acid ester precursors which are

themselves built up statistically from TMC bisphenol and other bisphenols.

The invention accordingly provides mixtures of bischlorocarbonic acid esters
corresponding to formulae (I), (II) and (1)
30
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ad 0O~"\VC/ ' ~00-/0C ZJ (1>) 20f ~ 05 X mwherein R/ R4 DEC 200
R and R2 indeRen@epskao of one another denote hydrogen, halmygrpo®osiger ably
chl orine or bromne, C+-C8-al kyl, CS-C6-cycloal kyl, C6-Cto-aryl, preferably
phenyl, and C~-C ~ 2-aral kyl, preferably phenyl-C |-Ca-alkyl, in particular
benzyl, 20 mis an integer from4 to 7, preferably 4 or 5, R3 and R4

i ndependently of one anot herR1denote hydroggn or C,-C6-al kyl and X denotes
carbon, 25 with the prov[so_that, on at |edst one X afom per repeat unit in
(>) or (>11], R3 and R4 ki neously d al kyl , is an aromatic group
having 6 to 30 C &1 gy - i ¢(Dhucl ei, can be
substituted and can {font & or cyc¢y opl i phatic groups 30
which differ fromt cycCl oan i C._droupdzin ()7, 6rPhetero atons as

bri dge-type crosslinks, 3 0 DECPSR02 WO™0l /05869 . PCT/ EP00/ 06380 _3_ p,
g, r and s represent a natural n shex Jrom1l to 15 and the nolar ratio of
the cycl oa i phatic bi sphenol unit's tRthe ali phatic bi sphenol units is 1:10
to 10:1. Zis preferably 5/ ~ M~~~/ ~C/ j I ~/ ~1 M M' M 10
Me Me _/ Me ~/ a wherein I\@ = rTBt—P/%AgLQUp 15, The nixtur@B of

bi schl orocarbonic acid ester re-piefera fepared by introducing
phosgene into a m xture of bispghenols corregpor®ding to fornulae (N) and (V)
in the nolar ratio of 1:10 to 1©:1 20 OH (| 25 HO-Z-CH (V) in a two-phase
system consi sting of water and an organic solvent, preferably nethyl ene
chloride, at -5C to 40C, the pH val ue of the agueous phase bei ng mai ntai ned
at 30 between 1 and 13, preferably between 2 and 9, by the addition or
previ ous maovi sion of an @l kali nmetal BYdroxide or alkaline-earth

hydr oxi de. 3 0 DEC{208P WO 01/ 0S8689 PCT/ EROQ7 06380 -4Hkre X, R~, R2,

R3, R4 and m haye t FaniNy iy 0 mulla : fe ly on 1 to 2

X at ons andin\gg ch?I at ompdr n?)?\ét:)jre , R@Oand R4
1. o3¢ 8 ds

si mul t aneousl y deO te

wherein R®

15
R' and R? independently of one another denote hydrogen, halogen, preferably
chlorine or bromine, C;-Cg-alkyl, Cs-C¢-cycloalkyl, Cs-Cio-aryl, preferably
phenyl, and C7-C,-aralkyl, preferably phenyl-C;-Cs-alkyl, in particular benzyl,

20 m is an integer from 4 to 7, preferably 4 or 5,
R’ and R* independently of one another denote hydrogen or C;-Cg-alkyl and

X denotes carbon,
25
with the proviso that, on at least one X atom per repeat unit in (I) or (III), R3 and R?
simultaneously denote alkyl,
Z is an aromatic group having 6 to 30 C atoms and can contain one or more aromatic
nuclei, can be substituted and can contain aliphatic groups or cycloaliphatic groups
30 which differ from the cycloaliphatic groups in (I), or hetero atoms as bridge-type cross-
links,



- - o C 2002
The preferred pis nethyl. The X atons in the a-posiiion to3pﬁg :
di phenyl subst i f\&t%@/%gggom (CG1) are preferably not dial kyIE‘i—G@B@/pﬁ%B@d,

but al kyl disubstitution is preferred in the !3-position to CG1. 10

Di hydr oxydi phenyl cycl oal kanes having 5 and 6 C atons in the ring in the
cycloaliphatic group (m=4 or 5 in fornula (N)) are preferred, for
exanpl e, the di phenols corresponding to fornulae (Na) to (Nc) 15 20 25 _.
.y 30 (Na), (! pwav)rfar@d\eYspresent a natudl numbg fiomp EtC120028 thOnmiar0nge df the-
PCT/ EPOO/ 06380 -5, wherei p, . e L _

1, 1- bi s(4- hydr ¥ \éﬂﬁ’gﬁpi-&éz’@,"@-@ﬂﬁ b giRhgts Biseheaelamits i A 19 10va) with R-
and R2 denoting H) is particularly preferred. The pol ycarbonates can be
produced from di phenols corresponding to formula (1], in accordance with

t he German Pat eDis pMfptablyati on P 3 832 396.6. 5 For the repeat units, other
di phenol s, for exanple, corresponding to formula (V) HO-Z-OH (V) 10 are
used in addlition to the di phenol s corresponding to fornmula (1V). Suitable
di phenol s corresponding to formula (V) are those wherein Z js an aromatic
group having 6 to g6 atiﬁs‘; ch carf@o FQ one or ar@ﬁat' hucl ei
can be substitufed . 0_ahin -V s
groups ot her than e 1b c¢o Fponfdi ng ormul a or ket exo_atons as
bri dge-type cross-Hnks. Meanplres ofMei phienol s corrfespondi ndeto formula (V)
are: hydroqui none, resorcinol, dihydroxydi phenyls,

bi s( hydr oxyphenyl ) al kanes, gis(hydro&m | ) cycl oal kanes,

bi s(hydr oxgphenyl) 4 de ., bi ) 20 ethers,

bi s( hydr oxypheny % e5C < | f ones, bi s(hydroxyphenyl)
sul f oxi des, a, a' - bie&aydr oxyp ) di f,sop | benzenes as well as
ring-al kyl ated and ri ng- hal"ogernat€d c ﬁpounds thereof. Preferred di phenols
are a, a' -bi s(hydroxyphenyl)-mdiisopropyl benzene, a,a" 25

bi s( hydr oxyphenyl ) - p-di i sopropyl benzene and
2,2-bis(4-hydroprhpnyI)propane; a, a

bi s( hydr oxyphenyhgrevnMe Faugtndgsppenzene and 2, 2- bi s(4- hydr oxyphenyl ) pr opane
are partiqglarly preferred. These and ot her suitable diphenols are

descri bed, "for exanple, in the nonograph: 30 H. Schnell, "Chem stry and

Physics of Pol yTr¢ hR@iesSof bidRbREAGIA R Euhd hehgterablNepreyek by istucing

phosgene into a mixture of bisphenols corresponding to formulae (IV) and (V) in the

molar ratio of 1:10t0 10:1

20

(V)

25
HO-Z-OH V)

in a two-phase system consisting of water and an organic solvent, preferably methylene
chloride, at -5°C to 40°C, the pH value of the aqueous phase being maintained at
30 between 1 and 13, preferably between 2 and 9, by the addition or previous provision of

an alkali metal hydroxide or alkaline-earth hydroxide.



3 0 DEC 2002 WD 011 05869 PCT1EP00/ 06380 6_ M xtures of bisphenols (%0 BHg2002
of other bisphwWod1g05889) of course, al so be used as cobi spRETMAROV/IEA80t hi s,
exanpl es of other preferred bisphenols are: 5 4,4'-di hydroxydi phenyl,

2, 4- bi s(4- hydr oxyphenyl ) - 2- net hyl but ane, -4~

1, 1- bi s(4hydr oxyphenyl ) cycl ohexane,

a, a' - bi s(hydroxyphenyl) - p-dii sopropyl benzene,

2, 2bi s(3- met hyHerd XhRUFFRBRE M JH0P 8ie@neanings given for formula (T).

2, 2- bi s(3-chl oro- 4- hydr oxyphenyl ) pr opane,

bi s{3, 5-di net hyl - 4- hydr oxyphenyl ) net hane,

2,2-bis(3,5-dignethyl -4:h henyl ) pr.opane

bi s(3, 5- di et Ff%?%’- mh}%ﬁ?ﬁﬁéﬁ@ fo A ap R O oplane % 2tpmyper oqlesule IV),

4- hydr oxyphenyr?) md Rfedilvititoadi@denbielatiBji S ( 3, 5- di met hyl - 4- hydr oxyphenyl ) cycl o
hexane, 2, 2-bi s(3,5-dichl oro-4-hydroxyphenyl ) propane and

2, 2-bi s(395-di bronp-4 hydr oxyphenyl ) propane. Conpounds used as bi sphenol s
correspondi ng 0 foprmula are preferably 1,115 .. .

b1 5\ hy o oy phelih Brelsrs ST ko i Rt g% alomsin tha oggosiing e b RSy -
met hyl cycl ohe : Gl @ : . . : -

1, 1- bi s( hydr oﬁgﬁ%@?)ﬁ Y€ %f"?fé%ﬂ’@%# JjaliyL substifuted, but 2yl disapstintion

bi sphenol s conis esgfarediinthetepdsaiomid €-1.V) are preferably 2,220

bi s(hydr oxyphenyl ) propane (BPA), 1, 1-bis(hydroxyphenyl)ethane or 2,2

bi s( hydr oxyphenyl ) but ane, particularly preferably

2, 2-bi s( hydrox : i tic0 | so~pr,vid e oty .t he
m Xt ures lgf bi %c 0%%%@?%2%?‘20%%%?‘ ¥ eﬁs}t\('gr%s Sacqggrgi gg af[B‘élst E‘g tpgvg}rﬁﬁgnﬁ}eor

t he' product i oncyofoalipteakic erewpo(mh go dasrbd mmtfersnul? TVIharesyrefeed,) for adkample, ehecl i C
cool i gocarbonates is carried out by synchrongus addition of the solution of
the m xtures ofiPbsneisiogeendngin formelagi(I¥a} ©(&Ven net hyl ene chl oride and of
3 to 15 nol.% of an organic amne, preferably triethylamne, to a two-phase
m xture of methylene chloride and water, during which the pH value of the
aqueous phase is 30 maintai ned at between 7 and 13, preferably between 9
and 11, q% the addition or previous provision of an alkali netal hydroxide
or al kal i‘Ae-earth hydroxi de, and the 3 0 DE C 2002 WO 01/05869

PCT/ EPOO/ 06380 _7_ tenperature is OCto 40C, preferably 30C to 40C if
necessary, in addition up to 10 nol.% of othey bisphenols are used. The

i nvention al so provides the Rse of the mixtuRes of bischl orocarbonic acid
esters 5 according to the U' 151\9duction of |inear

statistical copolycarbqpatés. y—oial ycar borf@Y®s obt ai ned
from the bischl orocarboni c\agi 0eAfi/ng to the invention,
optionally in conbination wth ot €4 ogecarbonic acid esters, can be
produced 2By the known proces&#,E0r chjbonate production, 10 preferably
by the phase interface process (cf. H Schnell, "Chem stry and Physics of
Pol ycar bonat es”, Pol ymer Reviews, Vol. |IX page 33 ff., Interscience
Publ i shers, 1964.) The synthesis of the linear statistical copol ycarbonates
is carried out, for exanple, RY a 15 two-phas 'reaction of a solution of
the m xtures of bischl orocarpdny i i1 net hyl ene chloride with

i norgani c bases, preferahly H di ssolved in water, at
a pH value of 7 to 13 and”a > to 40C in (MB:presence of
0.01 to 3sml. % of an organi triethylamne or

N-ethyl piperidine, with O to § s corresponding to fornul ae
(I'V) and (V) and 0 to 7 20 nol. % nonophenol 8 possi bly bei ng added.

Monof uncti onal conpounds in conventional concentrations are used as chain
stoppers for the known per se control of ‘the nol ecul ar wei ght of the

pol ycar bonates. Suitable

30 c OH (Ive),



conpounds are, for exanple) phenol, tert. butyl phenols or other SP DEC 2002

al kyl - subst i t urg g}ésﬁpenol s. ILn particular, small quantitigsepodbeszel s
con-esponding to Porrm a (V) RHO' ° (Vn 30 wherein R denotes a branched

C8- and/or C9-al kyl group WO 011 05869 p-are suitable for controlling
t he nol ecular weight. 3 0 D E C 2002 PCT/ EPOOI 06380 In the al kyl group R
the proportion of CH3 protons is preferably between 47% and 5 89% and t he

proportion of n 3 i f 0 9401
equal l'y prefer égﬂ_l;f: rf/"ﬁ‘ glsgfﬁ&%h&g&@ﬁg; gﬁ%@%@éﬁ%‘éﬁ%@ ﬁrggl%@ﬁlé i gﬁ%{,Rand
particul arly pagd R adloying HY istRp®uldrlyPréferedd. Thepslyéaitonates pa bd sroducad 08 The

chain stoppers are generally used in quantities of fromO0.5 to 10 nol.. ~o0,
preferably 1.5diphe®lsrspresppnding de Hmmuliape il accgedagee yothTthe German Patent

copol ycar bonat Z\fppﬁﬁ?aii%i}@’ﬁd’%ﬁﬂ%%énei t her bl ock-type nor alternating

structures. Th tatistically. The invention is explained in
nore detaid by the follow ng Exanples. 15 WO 011 05869 -9 Exanpl es Examul e
1 3 0 DEC 2002 PCT/ EPOO/ 06380 5 Preparation of ahi~~htorocarbonic acid
ester m xture dorbedsneat upits,wthendiphenads forenample, eprisrrendingdo faxmula(M oduced,
at 0C and over a period of 150 mnutes, into a m xture consisting of 155 g
(0.5 nmol) TMC bisphenol, ~ 114 g (0.5 nmol) BPA and 1.2 1 nmethyl chloride.
At the same time, 25 per cent ggagtbmas addedyp that the pH value 10 of the
m xture was between 2 and 5. Approximately 1 litre NaOH was required for
this. After the introduction of the phosgene, the pH value was adjusted to

8 to 9 ang, nitrogen,was, passed in.until the sol ution ree from
phosgene. [f t e &4 fhagd 1°§é%ﬂ}6é’fﬂ‘8ﬂ?1sf%esa?f5’3}ﬁt8 f%'ﬂﬂ’i%%s washed with 1N
HCl ' and then with water, dried over sodium sulfate and evaporated. The

yield was 285 g, the content of hydrolysable 15 chlorine was 14.5% A
m xture of unolSugebiediphenolbcemdspondingtobfonmula (Y dreethpss wheven 4 icamammatic

th tically 18.0% hydrol hl orine. A. ti f . .
ol gochl or of oAV PE 138 TR ghp oo cortal HE o oS aipratic pele g be
present. Exanplsghetindé MiERA @htafalphatlc §%6pd &r Glloaliiatib @b ofhlex #12R tfose

use)
15 corresponding to formula (I) or hetero atoms as bridge-type cross-links.

Examples of diphenols corresponding to formula (V) are:

hydroquinone,  resorcinol,  dihydroxydiphenyls,  bis(hydroxyphenyl)alkanes,

bis(hydroxyphenyl)cycloalkanes, bis(hydroxyphenyl) sulfides, bis(hydroxyphenyl)
20 ethers, bis(hydroxyphenyl) ketones, bis(thydroxyphenyl) sulfones, bis(hydroxyphenyl)

sulfoxides, o,o'-bis(hydroxyphenyl)diisopropylbenzenes as well as ring-alkylated and

ring-halogenated compounds thereof.

Preferred diphenols are a,o-bis(thydroxyphenyl)-m-diisopropylbenzene, o.,0/'-

25 bis(hydroxyphenyl)-p-diisopropylbenzene and 2,2-bis(4-hydroxyphenyl)propane; o.,c'-
bis(hydroxyphenyl)-m-diisopropylbenzene and 2,2-bis(4-hydroxyphenyl)propane are
particularly preferred. '

These and other suitable diphenols are described, for example, in the monograph:
30 H.Schnell, "Chemistry and Physics of Polycarbonates", Interscience Publishers, New
York, 1964.



200 nl et hyl rhde, 7 nml water, 2 nl 9.75 nolar NaGiH 3 anEEQOOZ
TR G RpHESS

2.4 m 25 trie were placed in a 1 litre flask an

synchronously and with vigorous stirnng, .g800 m of a solution in nethylene
chloride of ?8.8 g of the bischlorocarboruc acid ester m xture from Exanpl e
1, 59 M of a 0.75 nolar NaOH solution in water and 25 ml of a 10% sol ution
of triethylamne in hyl enge | oride were .intyoduced over eriod of 28
M nutes. T he I MOHUEY BT PRDGPIS(NS b el omen bReheRels g, Al Gt BeRE L A
esters being C&%{S%)ﬁ ofut bel ow the surface of the liquid. After the phase
separation, the product was washed with 1IN HC and three tines with water
and 3 0 DEC 2002 WO 01/05869 PCT/ EPO0O/ 06380 - 10 the organi c phase was

evaporated. 60.2 g of a material, which according to HPLC consisted to the
extent of apprbxithstexpypleeof dherpyefened phplnae, was obtai ned. Exanple 3 5

thebi schl or ocat BaPERGRBBEEr's rrora BRParfe b Rty °6 5 510
tent. DutylPhenghodffedfydbriRidy! /0E-BhALARURNG BiREREY AN | agl. 0. 1

g N et hyl pi peridiné was "added thereto and thé m Xture was then stirred for
1 hour. The m bis@rreethpisd-myirahiybhayl)miopimeHC! 2,2-biné3-onlgard-bydotrgpbenypropenear at ed

o erative sol G- OmeEsE iy PB g, 1 etAPEhe TR B GPo5G
and a ol ss t CORELARKES:OTid B9 ARLE: ARkBkRAEhy) sutole D5E12093. 4Rl 05869

,  PCTI EPOO/ 063 Xxtures o orocarboni ¢ aci estéers

correspondi ng 4aydrorypheny)-2-Hethylbutdneand 51, RbiskS;5-@imethyl-4thydrdRyphenylieycio- Cl
(I1~10 ~~R ROXmR3~~R4 A0 C O~2041500R R C~_. ~0OO
Cl C° /0O 2 ~ hexang, 33chis(3s5-Aickioro-4-fydrpXyPRenRy IRIOPRRR @Rk n dertis(3, Sesibrame-4-
anot her denote en, preferably chlorine or brom ne,

C~- C$- al kyl , M@g%ﬂggﬁﬁg Cb-C~0 25 aryl, preferably phenyl, and
CrC~2-aral kyl, preferably phenyl-Cl-C4 al kyl, in particular benzyl, mis an

integer from4 to 7, preferabhly 4 or 5, 30 R3 and R i ndependent|y of one
anot her denot eCﬁmeyﬁnussql ag - higphengls gprrespending i r@glacﬁ}’ﬁarﬁ preferably 1,1-

15 bis(hydroxyphenyl)-3,3,5-trimethylcyclohexane or 1,1-bis(hydroxyphenyl)-3-

/10

methylcyclohexane, particularly preferably 1,1-bis(thydroxyphenyl)-3,3,5-trimethyl-

cyclohexane.

Compounds used as bisphenols corresponding to formula (V) are preferably 2,2-
20 bis(hydroxyphenyl)propane ~ (BPA),  1,1-bisthydroxyphenyl)ethane or  2,2-
bis(hydroxyphenyl)butane, particularly preferably 2,2-bis(hydroxyphenyl)propane.

The invention also provides the use of the mixtures of bischlorocarbonic acid esters
according to the invention for the production of cyclic cooligocarbonates.
25
The synthesis of the cyclic cooligocarbonates is carried out by synchronous addition of
the solution of the mixtures of bischlorocarbonic acid esters in methylene chloride and of
3 to 15 mol.% of an organic amine, preferably triethylamine, to a two-phase mixture of
methylene chloride and water, during which the pH value of the aqueous phase is
30 maintained at between 7 and 13, preferably between 9 and 11, by the addition or

previous provision of an alkali metal hydroxide or alkaline-earth hydroxide, and the



3 0 D E C 2002 WP(P3{/85869) . PCT/ EPO0/ 06380 -12 with the prpgrapobid &ngzmz

.at least one X atomper repeat unit in ()] or (Iln, R3 and R4

si mul t aneously denote alkyl, Z is an aromati’e group having 6 to 30 C atons
and can contain one or nore 5 aromatic nuclei, can be substituted and can
contain aliphatic groups or .cycloaliphatic groups which differ fromthe

| oal i phat i fQ mA 1), bri doe-
cross-11 nks, p. G ppeus O ArEcepteraiu G oo it 1 WG n10ne
mol ar ratio of t&g]@qﬁgﬁg}gggkﬁgg%kqm sphenol units to the aliphatic

bi sphenol units 1s 1:10 xtures according to claim1l1, wherein

Z corresponds to the groups 15 ~ ~ M ~\ M ~\ M ~\ , /" aM MMM
i ~~\/ M ~~ M 20 wherein Me denotes a nethy Iggro . 3. Use of the
m xtures of bi schief svaRtHENileo aroviiesdheonss ofcthe pIXREES @f bipckigsecarbenic chd &¥ie he

production Q1 CYlbf AR AARRARBORANRnpdiih ot iBahals b P ES,AL,

bi schl or ocar boni ¢ aci t'ers accor pro uctlon
of linear statistical copolycarbonates. .A9. A AH Al 9. A3. A?. A A[".A A".

e.Aw. ;;0 45 ;CO0O0 %_ .

O#. #. 8<| | | 8] ><| ?*he> |highomelseylaropalpcattonate phtamed >from <@ Aihlproparhonic-acidy esters ~~?
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1" #dYNC ~ 51 10Pyepaation of abischlorocarbonic acid ester mixfure according to the invention

300 g phosgene was introduced, at 0°C and over a period of 150 minutes, into a
mixture consisting of 155 g (0.5 mol) TMC bisphenol,'114 g (0.5 mol) BPA and 1.2 ]
methyl chloride. At the same time, 25 per cent NaOH was added so that the pH value
10 of the mixture was between 2 and 5. Approximately 1 litre NaOH was required for
this. After the introduction of the phosgene, the pH value was adjusted to 8 to 9 and
nitrogen was passed in until the solution was free from phosgene. After the phase
separation, the organic phase was washed with IN HC1 and then with water, dried over
sodinm sulfate and evaporated. The yield was 285 g, the content of hydrolysable
15 chlorine was 14.5%. A mixture of unoligomerised bischlorocarbonic acid esters would
contain theoretically 18.0% hydrolysable chlorine. A proportion of oligochloroformic

acid esters having p, q, r and s of > 1 is therefore present.

Exaingle 2
20

Preparation of a cyclic oligocarbonate

(Example of use)

200 ml methylene chloride, 7 ml water, 2 ml 9.75 molar NaOH in water and 2.4 ml
25 triethylamine were placed in a 1 litre flask and at 40°C, synchronously and with
vigorous stirring, 200 ml of a solution in methylene chloride of 78.8 g of the
bischlorocarbonic acid ester mixture from Example 1, 59 ml of a 0.75 molar NaOH
solution in water and 25 ml of a 10% solution of triethylamine in methylene chloride
were introduced over a period of 28 minutes, the introduction of the solution of
30 bischlorocarbonic acid esters being carried out below the surface of the liquid. After the

phase separation, the product was washed with 1N HCI and three times with water and
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10! Z10%2 & () - @894 4oh)of a linear polycarbonate

(Example of use)

39.4 g of the bischlorocarbonic acidesters from Example 1, 62 g 45% NaOH, 0.53 g p-
10 tert. butylphenol and 400 g methylene chloride were placed in a flask, 0.1 g N-

ethylpiperidine was added thereto and the mixture was then stirred for 1 hour. The

mixture was acidified with HC], the organic phase was separated off and evaporated in

a vacuum drying oven. 30 g of a polycarbonate having a relative solution viscosity of

1.29 (0.5% in methylene chloride at 25°C) and a glass temperature of 199°C was
15 obtained.
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wherein 3 \
R' and R’ independently of one another denote hydrogen, halogen,
preferably chlorine or bromine, C;-Cg-alkyl, Cs-Cg-cycloalkyl, Cg-Co-
25 aryl, preferably phenyl, apd C7-Cyz-aralkyl, preferably phenyl-C;-C,-
alkyl, in particular benzyl,
m is an integer from 4 to 7, preferably 4 or 5,
30 R?and R independently of one another denote hydrogen or C)-Ce-alkyl and

X denotes carbon,
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(1), or hetero atorns as bridge-type cross-links,

P, g, r and s represent a natural number from 1 to 15 and the molar ratio of the

10 cycloaliphatic bisphenol units to the aliphatic bisphenol units is 1:10 to 10:1.

2. Mixtures according to claim 1, wherein

Z corresponds to the groups
Me Me I\llle
w0 L0
Me Me Me
e
~ H@‘?
Me Me

20
wherein Me denotes a methyl group.
3. Use of the mixtures ofbischlorocarbonic acid esters according to claim 1 or 2 for
the production of cyclic cooligocarbonates.
25

4, Use of the mixtures of bischlorocarbonic acidesters according to claim 1 or 2 for

the production of linear statistical copolycarbonates.



