40, 913A-F " POLYCARBONATE AND
PQLYESTER COWWS/IBSINS Thi s i PEAHSPHIBS69

rél ates to pol ycarbonates, polyesters, and pol yestercarbonat es _
prepared fromat |east one aromatic diol, wherein a portion or all of the

aromatic diol used in POLYCARBONATBE AND POLESSTERCOMPOSIHONS St i | bene di ol .
Certain pol yrrers derived fromstilbene diols are known and are descri bed,
for exanple, in Cebe et al., Polym Preprints, Vol. 33, p.

331 (1992), Bl uhm et alfhis |wmttonglgfgg to qglyqarbonates, polyesters, and po{ypygqcarbom;ps

239, p. 123 (153fdred fioM atiasan Bn@éroﬁ‘lhtm didBWh&ETR la PeHioRDr alléHthe Zrématic diSIAEY in

(1994), which e the preparation of m xed
aromat i c- al 5phﬁ‘FVB"?B'iWB’éPBBWBT’Es"C%aSed on stilbene diols 10 and

“C[err] al pha, omega- al ka:aminpblyme@demedfremsﬁlbenediolsii@lkqunSwdareaexkrybad foet t .,

Vol . 22, p. 63 xaﬁﬂ;%o'é l; g . Pre rln@%l 53, Pﬁﬂf@s?)sﬁhhmpgéltw
- et 9

Chem , Vol .
aromatic-al i phcﬂg@vgo; p.ang ﬁlaqu@&elt, NEEL molecules, Vol. 27, p. 5440 (1994), which

4, 4' - di hydr oxydeitribeahd Freparhtidn df rfdied ardnidticalighatit polycarbonates based on stilbene diols

Zlgphg Ogggaw?m kﬁg,g%ega-laﬁl(anmalo?s pic_;fﬁt ﬁl?l' %;g&‘-}l i‘; ‘E%'SF}“%E'Q' %%géBZﬂgg@l) '

' describe i xechru!r_(mm&’;ﬂgﬂwm_e_mmm.{.é@! 35,9. 405§1882Xrepdrtihe Synthes's of mixed

. di ol d al . Lol
I\/;a(lzr grrgln ghghﬁ'oﬂg{??ﬁlp%@fﬂﬂ@ﬁ VRRKY J'e'a&ld?icaf a3 '-dl@“é)g a aﬁﬁﬂhyﬂtﬂﬂeﬁh’ with C

ronpl
Vol . 183, p. 4{5@%%)*%(%%&%&%\'”“%%? sf Vol 4. 385 (19%band

895 (1982) r eprolyni.DeurpaloAnatp. 277 (msissm«a-tbearnmomatmahﬂimkpolybmmmmsqﬂbme

4 2 ui (Cjil ﬁ ;éfiﬁ?;‘!"gf p‘?‘ld al%eaf%mﬁga-alliagedlg%&@ﬁ ids R%Jlamand Sirigu, Makromol. Chem., Vol.

“al pha, onega- al 188 354341978k Makromol. Chem., Vol. 83 p. 408(1982) ariMakromol. Chem.\Mell. 183,

Part A Pol ym p @5£{b82) Mplort thEpreparatichlo? nlixed3fomdtRiampHatic Héﬂ‘n&b‘é'ﬁlhﬁﬁlid:‘crﬁfallme

| 304 mdi(ﬁSd?{) )(2 yn‘?‘}AYI C- aI %{f"bﬁé dcl-&ﬁo ﬁ,bghseﬁgvﬁhﬂgﬁﬁand Cora alpha,omega-alk%{gd%rwxyhc
| chl or ! de, Sebaal:iﬂﬂ Satb‘;ll.om&mmm Valo26op.\26 131888} eepadsthie synthesis of
“chl ori des. ﬁ)cs o aromatic-ali cﬂhatnc polyesterrﬁ%né’k'ﬂ'sdlﬁﬁhoxpfa%ng E&;h?sdlﬁﬂﬂstm& and

characteris suc
certain appli cadlipqyhchloride, sebacoyl chlorlde, and mixtures of adipoyl and sghacoy chiarides. Hoyvever,

invention is athﬁahys&alrﬂa@msan@mhueﬁrmens% ofsukly paljrRére Mayioy18ds ¢han desirable for 25
ions

‘conposition prepare pltlé{)ma reaction m xture conprising at |east one diol

inap

and at |east off carbonate precursor or ester precursor,

;wher ei n. In one aspect, this inventigy) is apok@dmna%pqiﬁs@r,pepglgﬂer@qunﬁg

|carbonate- p?(f Cédmplakition r@ﬁér@& fr@ﬁl%%kfcﬁ&'i miXt?e EdMprising at least one diol and Bt lk&}€one
‘reaction m

|car bonat es, dlﬁfgﬂ@%?ﬁ‘fﬂ'é@'e‘teﬁ’?rﬁﬂm 'W8rSMes, or bis(trihal oal kyl)
t30 carbonat es; (a) at least 95 mole percent of the car(:on@te anewrmriocessﬁr@mbumrésent

ure is se ect ed (i) dialkyl

acids, hydr oxyﬁqmé&'oﬂ& %ﬁm LR YBaPht hoi ¢ aci ds,

hydr oxybi phenyl "aci X roxycl nnam c acids, or the halides or. netal salts
of such acids; or () dialkyl carbonates, diarylcarbonates, garbanyl halides rbisitribiaeaiody yner s
of (i) or (dd)caesaﬁaﬁis-m hg carbonate or ester groups, whi ch

are prepared by contacting an excess e
conmpound 28 Pralg o °xyt'?3c' h%' E!“?i: !h?c{iﬁﬂd% '\%mﬁ"ah&%&%ﬁlﬁgl or
di ol under r eahadrmblatmdl acidshydrowycinnainisacids, or the halides or metal saltsjof sueh agids; or
correspondi ng ol i goner ;fyoligerm¥rdBhd pdlymers of (i) or (ii) confiritg ¥aFEdRbtE opkleés broups,

which are prepared by contacting an excess over stoichiometry of at least one compound
35 selected from (i) or (ii) with at least one monol or diol under reaction conditions sufficient to
form the corresponding oligomer or polymer; or
e
This Sheet Has Been

LT
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PCT/ US95W3sfi9s39 (b) at least 95 nole permsswiaggd t he diol

present in the reaction mxture consists of one or nore aronmatic v
diols, at least 10 nole percent of which consists of one or nore stil bene

di ol s. (b) atleast 95¥Rble pardbrit oliime.aib %Yﬁftﬁgretapﬁén .L.Qﬁ.r{&ma?aﬁ ion of

the i nvention has an adv nta eous thernal resistance
_ t enper at ur¥e o M9L§ ?'8'“5?&1"?'? é?('ﬁ st 10mpls Bé’t‘?’?té’!:""h!ih gonsists of one qr moy %%t'émee to

thermal endlels.tt| enent. Moreover, those pol ynmers.of the -invention which are

thernotropic Iiqui ﬂg@‘tﬁt&%Je'dﬂ?o@ﬁ%ﬂ%%co@?gﬁ&’r}a@tﬁegiw Ionﬁa erature range

for Iiquid Inity, me roces coe eren of ther mal
expansi®n adi"@fﬁ?ﬂﬁ%ﬁ“\eégﬂl sasistanee, mstsmeqmperature. E%'PQD@\MI'&' pregetsies, bad/or er

properti eses.sﬂnesa:madnas.hafmﬁﬁlumW&%epiho&&ﬁumwthmvéﬂdoh vdm“ch bR apparent

fromthe sScr neric
conposi ti f){ﬁ I'{%ﬂﬁ?‘f‘wghﬁftflgﬂe ﬁ&\j‘aﬁ%a'b?“aﬂ&?%ﬁfuw"?ﬁ?t%fma% '%""’shl table
for the preystallimity,oreltrroqessibilitarcbefficient of therma exmansion ignitidnresistance solventat e '

pol YNers, rg&stance, ant/OP Barfigr ﬁ’Berﬁ@ss ﬁ'he%éaﬂ@tﬁe@@@&\ O?If thb GerticnwiRb&Sent i n

- the polynerization reaction m xture consl st one or nore aromatic
di ol s, Wn@PREreNtirYp thegescpptionwhichiollows ¢ he aromatic diols 15 consists of

onle or nore stil bemepaws.ccm.tmbfmdmemmbbat@ahacbyahymmwt!on ?nd
mel t r Qnpasi tion o
The. i nventhme s i Brddireedh BF EpgRonstd polSher b pisteigfRohsie 33RRR A, o
bl ock copdengnsat PﬁPﬁGOl?&PTWfWM%EM in theaelmemmm teaktion miXtyee t er m
WL eaﬁ tion cBthsEHf%ne aﬁn?ﬁQQME dioR, arnafaeresstﬁ@mbmef&mta&% d?&{caticdlolﬁ?nfmer S

ic are r|ze o formihe c 0 invention, utilizing
any of 180 és)é;f PORB TS ﬁ"g erﬁé#ﬁéﬁ@'%ﬁ%‘;‘ ef'ﬁe'g?ﬂ? L splution.andmelt onces
ci t ed her giolymerization processes. Further, thiépolyroerjiz@empositionaf thelisiventioremay e pr ef er abl y

c F g? 8 ; _e S prréaﬁ?&tds 3% Mgbcglfm&f or%@I & random foF?l cgﬁolymer of the various monomers

[Rlerr]- &eﬁ)"ﬁdbe“‘w( frerm “%@?’@P‘FP"R ﬂsﬁmm?wtqme@meeﬁcurrence i s
t 2? O;ZII val ewdnomieesveHich 3oé pdﬁpﬁizﬁﬂfﬁifoﬂn the@bmpaition of the .mhﬁat& efilwl‘ﬁg?qaiy of C( E))
- -Rerng] - g ent in eac
occurr tﬁ; ”°q§'@"’?h&{'39‘&‘§* iﬁﬁéc?%ﬁ’z&ft?e 'RL%L é‘?&ﬁﬁ'&iﬁ ar orrét ic
car boxyl | c acid, aﬂvcmw%t'mﬂmIwneq’npmfscammpﬂsesmemmwtme hydr oxy
car boxyl i gorpfifidd; As i ndicated by the above formulas, other nononmers 30 such
as hydroxy carboxylic acids mayoﬁ qsgqtfe prese in the pol yneri zati on
reaction mxture, in addlti off 10 the di oI and carbonat e precursors.
The ter m 'add optiarvatly nucl eus” as used herein refers to the conpound
descri gd mnus its pendant hydr@% nd/or ﬁ,arboxyl groups.
When t pol yrrerl c conposition ofl e _tnvention is a_polycarbonat e it may
be pr &YhefeiniR independentlyip each acqyfrengs isthe,divalent nucleys °6im srpwpeticdiel % aromat i c
diols w t belecteﬁﬁ&ﬁﬂacxe)-,%(opam(or-sah midt0R thereoh, K'aRdep@nithly PleadhidcBitfences used

herein r ef %gflgii?rﬁ%ﬂ?&y* B Qﬂn{ Q:Ln?{xy larbox#sc%?i& ba(?\g‘i; 5 §1e &Ua?eln}tqudeus

car bonat es

bi shal of oefian arematighydrxm wlﬁﬂslslnAs-nﬂhate%bmhpiabmeémuhsmﬂmmmyrs gr oups
to formy sucheaﬁmk&bwukm&aya@Q&Lseﬁh}uthfawmrﬁ&.&ifre&ﬁba mdit@re AT bonyl

t]gl_ ! des ! ngdngr(\a toctﬁe Qlops%nd cafbonate precursors. The term “divalent nucleus” as used herein

refers to the compound described, minus its pendant hydroxyl and/or carboxyl groups.
When the polymeric composition of the invention'is a polycarbonafe, it may be
prepared by the reaction of an aromatic diol or mixtures of aromatic diols with a carbonate
35 precursor. The term "carbonate precursor” as used herein refers to carbonyl halides, diaryl

carbonates, dialkyl carbonates, bis(trihaloalkyl)-carbonates such as triphosgene,
bishaloformates, and other compounds which will react with hydroxyl groups to form
carbonate linkages (-0-C(0)-O-). Examples of suitable carbonyl halides include carbonyl

-2-
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PCT/ US95/ 138@@ 9613539 broni de, carbonyl chloride ("phosgene") perrdsosiissesr es
t her eof . Sui t abl e -hal of or mat es i ncl ude t he bi schl or of or mat es of

di hydric phenols such as bisphenol A Preferably, the carbonate

precursor is RRgkide, Qerbea,éugmaﬁmy.kh&ew%agﬁmmgw jTom&am& Ra16ofitds include

- di phenyl carbonate sui-ta or pre
“pol ycar bonat e %?'E‘h?é?h\"?ﬂ't?’rf’f dihydrisphenols 3yghasbisphenotA. 'EH@W’FYOEFG?’@@"@
" Pol ymer Sci engeecanor iEpteisgerior diphériynarioniate] arit)is md& preférdbly dipherfyficrbbhte( 1988) ;

U. S. Patent 6: 4 1,10 414

3, 153, 008; 3%&%"@%@%"'&% '55'*&‘8%‘*“@2 ari 98‘?&“%?3’“&"35@*%‘” E“'!S‘é‘g‘”é‘é?"
2,970, 137; 52, &nayclopedia offolymenscenegand Engineering (2nd Edition), Vol\hb np1648-7pD(1988 i C
conposi ti on ofyg. hﬁehmaarﬁmrm ;5,034,86d; 4831, 905; 4543,978Y3,048,414; 3 fﬁs%@«fﬁzas*%ks it Ee
ESaﬁé'r?QsBonSBaE?@F%é‘e&aﬁg?za‘%ﬁﬁp R T TP
precursor” as used herwhen the polymbric ®mipositipresfithe idventiob Baypblyestercit chay be
reactive deri

corr espondi ng$g{# }éﬁfbg ega n\/\ﬁﬂpﬂo §ﬁﬁed%r'ggretaaﬁgﬁgwag{r"eoégg&’f(?%cﬂaSthteo form
ester |i nkage§°"e$P°'(dJ'ES 2 with am) ester pregursorcihg tegm |e§‘-'tﬂfe€"€ﬁ°f/aﬁséliﬂd hetrin eus

of the ester péfeRs s GQfpHicarBoRyfiicadidiloy reattive dernvatu@éiftﬁredﬂ(ﬁﬂws%&@rsltﬁer&”f oftHemat i C
di carboxylic acid.

h
pol ymeric comSLFP ?’bﬁ@ 3ri paligss): &RAT' P@ feact “Btg haé' e‘(} g"sd’t"fe’ %t(?&ﬁ(’)'ﬁ{/)’gpeé E@?@?&;in is IGC
aci ds or react-O/HOHRFC(ORO:, whereir Rl isdiod divalént hudeus pf the aster pyecuvsor)hPreferakiy; the

ot her m)nomar§stg,rpr§g},g‘orggn%9§aﬁw,g}bo fic RigeVi de repeat units of Fornula
(rry: -[Rlerr]- %{7 i s the dival ent nucleus of a

hydr oxycar BBxyl i ¢ aci dl P%‘aﬁﬁf@g eﬁ?’ com °'é°15‘¥ inthese PRlMArIFOmPESitiqns B3y PRtiRnally
pol yest ers ar e derivet &rloyﬂfbxydifHoxﬂRhﬂdﬂxr reakctive\telivytivel theredf, eithePby rea®ion with

Sci enoe and EQGl GRS/ hrde Y bl Rion! Bl syl reBfi whis ekl L1 011 d

Crystalline ncyc a0 clence an ‘%I neering
(2nd Edition) -IR%@)-OE},. wpgremit’ Mhe dlvale(niembaus ofaﬂud;@maeboyyhcmd niawmples of

é(rj Q{r{at I ;: v F&ﬁ?ﬁ%t&ﬁ&ﬂb&f@ﬁ rEisaIn)Lnggél éedtrﬁd?te&tm.ﬁnwﬁe@wm clopediz b
ition), Vo en

5, 233, 013; 28, M@MQMP d%"f'?ﬂ’-gg'e‘z BP- v ‘ééé 's‘*%ngyﬁ'gﬁe
5,037, 938; 4, BBIVmEﬁBEn driédiHFfPolys : Apifedting lﬁ@;t&ﬁBVol 9, pp. 1-61
Simlarly, whep b)) SpdlfAkeL GHRES e%sggo?gns of ot ilristthce SndEnginesring
pol yest er car bonate It |y 52Ere pare ol
with a combi nfndgdition), gk gp.2 %%?n!a!tse?m&‘eﬁ&ﬁ%ﬂ#ﬁA#%t%?”g?ﬂé&ﬂ%dﬁ"vas

descri bed aboggazs,287; 5308, 326051 1085; 5,0m1,940:5,037,93814982,208; 4996,946; 4,945,150; and
pol yest ercar bg}%sa} are described in U S Patent Nos 5, 045,610; 4,398, 018;
30 4, 388, 438 973; 4,371, 660; 4,369, 303; 4,360, 656; 4, 355, 150;

4, 330, 662;. 4, 287, 787, Slmllal’l!;'Q'wWB&OWMEFESGMB%W"MQEZ"‘@B@" 1812 238, 597;
4,238,596; 4, %8@ estetarbéhale & ntt Be p fbgmz by-the; reactlonéfaia%rﬁa'iﬁdloﬁﬂﬁh & coriifindtivh;

and articles Ko, esnl kovet al . i shed i n i.n a

49 (1967): A9° Pcarhenpie Rregiesey and "iﬁ' PrEcUsIor s ?’egﬁdeip“ﬁad"‘ﬁmeﬁﬁ ("igt%)
‘I'n the pr epar ateparatioh of frlyestereionatesare déscm&ed in V.S Patend Nos 55045)680: 439881810l e
percent 35 mg§t 4t3§§4§saﬁ'§?£‘§‘iae48i1e€sﬁf £5¥0,395; @é}b%&iﬁrﬁﬂwﬁﬁsé’é@@ﬁh g7; t he

t
oy o BonaAas0 7316 B5H5H6: 4253 0914238 0540 306 4 SARHE) For 6,069 60140 es;
- 3- 4,105,633; and 3,169,121; and articles by Kolesnikov et al. published in Vysokomol Soedin as

B§, p.49 (1967); A9, p. 1012 (1967); A9, p. 1520 (1967); and A10, p. 145 (1968).
In the preparation of the composition of the invention, at least 95 mole percent

35 of the carbonate precursor or ester precursor present in the reaction mixture is
(i) dialkyl carbonates, diarylcarbonates, carbonyl halides, or bis(trihaloalkyl)

carbonates;
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PCT/ US95 i3s3 (11) aromatic di car boxpcirarsesigs, .
hydr oxybenzoi ¢ aci ds, hydroxynapht hoi c aci ds, hydr oxybi phenyl aci ds, ¢
hydroxyci nnam ¢ aci ds, andthe halides or netal salts of such acids; or

(iii) oligoners a“%.)ﬁmn}é@.’éﬂﬁar%xyﬁéQc.dafhymdx)beﬁ?cné &idd HydroHapRBRicacal, ester

gr oups, which are prepared. By COntacting an excess over. stoichronetry
of at | eas'PYde'BWbiﬁh"& hydr oxycinnamic agids: F'Eﬂﬁhf hylides ormetal spltsaf such aidsiof one
monol or di ol undefliiiyatigomere andpuiyhhérs of(i on(ilf dohtairimyg catbidnate or btérgrodps,

correspon . ol erein

el e WA e bRl o oL NATBA excesd s lofEhiomirk 8P gt 98 cRBSNEC ° 0
nonol o5 dwelgrted from (i) or (ii) with at least angimanel o digl undies Aeactiongogditigns syfficientitar he ;
preparati omnaihetcbﬂespahaingang@n@amwdrorheqém ongl;h&- lafised hérin ihdhsdesde t hose \

f the f dent | h
e oo pRbaters st MBR P aRd ichbphaieths e morgl g 1St LY (n, each |

or cyano, but is pSwt@teabIbynMdlsﬁgsselothe@{repara]tmalolt;ﬂepol?[renctompudlelpenﬁent |y _
i n each O%Ffﬁvﬂﬁ%mclude'tﬁosﬁs*tﬁﬁ?&ﬁlufa': om hydrogen, hal ogen, alkyl, aryl, B
al koxy, aryloxy, cyano, nitro, carboxanide, car boxi m de, or
Rlerr]-M O -, wherein Rlerr] is (Jerr] alkyl or aryloxy, but is preferably '
hydrogen or Clerr] ¢ alkyl. Preferghly, the phenolic .groups are in a '
"trans" configuratijon the doubl e bong. Preferably, the stilbene diol is’

4, 4" -di hydroxystl -rI- i | pha- net hyl sti | bene; '

4, 4' - di hydr oxy- afj } g bene; or - !
4, 4" - di hydr oxy- Ip a' d| efhyl of- . The stil ben
di ol s descri beoabve may .be prepared by any swtabl e nmet hod. For
exanpl el5 the diol R® pre®ared fROm-aRphenol - and a carbonyl - cont ai ni ng
precursor, using any of - the procedures. described by S. M Zaher et al.,
Part 3, J. Chem Soc., pp.3360-3362 (1954); V. Per cec et al., MIl. -
Cryst. Lig. Cryst., Vol. 205, pp.47-66 (1991); Singh et al., J. Chem Soc.

| .
. 3360 f 41
8e3| red, c%'l'% gf%de de'(;rx‘;fl (E:}'o ad% 'grrrer1'11c‘r!1Lg éﬁdgﬁ‘a" rgié'y‘]\lgn% Vi &glh%\?%ﬁ'ef romt he
stil bene chirominejgr mm!amsmmjerehumw;w ol auwbsugdmhdmtbm each ogsirrente or
mor e co?f’pqmc&&ea%ﬁmyaﬁbgfeﬁ mmogb.kag &gt ako 8%, nfoakboxgmideh net al

car bonat es, .al kal t carb suc arbonate or
9RO sly| g ary P%ewéswﬂa?bo R har e

al kal i ne carboxmide. g
t he conposilkyl. Prefefablyjthe pimanelit groupsaresihar*trdhs) configuration tie dbublebosdneri ¢ purity
of at | eash f?ébf Hh@ s&lﬁé %ﬁﬂlystﬂ&"&iﬂ {}amsaw ¥4@J|hmtalp?\§ rﬁﬂiﬁﬁsﬂi}%@e”t

and nost pre erc
-4- 4,4'-dihyd roxy-alpha,alpha -dlmethylstllbene, ordd -dlhydroxy-alpha,alpha -dlethylstllbene

25

The stilbene diols described above may be prepared by any suitable method. For
example, the diol is prepared from a phenol anda carbonyl-contanmng precursor, using any of
the procedures described by S. M. Zaher et aI Part 3,). Chem Soc, PP. 3360-3362 (1954); V.
Percec et al., Mol. Cryst. Lig. Cgst » Vol 205, pp. 47-66 (1991), Smgh et aI 3. Chem. Soc., p. 3360
(1954), _or Hefneretal,, U. S_ Patent No. 5,414,150, if desired, color bodies, or color fo_rmmg
30 bodies, may be removed from the stilbene diols by contacting them with an aqueous solution
of one or more compoinds selected from alkali metal 'carb.onates_, alkali earth metal
carbonates, alkali metal bicarbonates (such as sodium bicarboriet'e)', or alkaline earth metal
carbonates. The stilbene diol(s) used to prepare the composltlon of the invention preferably
have a 4,4"-isomeric punty of at least 95 mole percent, more preferably at Ieast 98 mole percent

35 and most preferably at least 99 mole peroent.
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PCT/ US95/ 13 8%® 96/13539 In addition to the stil beRETHEEN1386@Nne or
mor e additional aromatic diols may al so be used to prepare the
conposition of the invention. Suitable aromatic diols include any aromatic

diol which will react Wi dd@itidn€stheetilBér didlSohelob MbredddiRiohallardmiatic dioksMiay also be

Pr ef d diols_ thclud 2. 2:-Di - hyd h, I (" bl sph | ..
1oL, O B o B AR A A S e
4, 4' - di hydr oxdielmhighywill reactyvith dathonptiepnesrsorpr ssternreairsph Preferred diols include

4,4' -sul fonyl q!,ﬂﬁ?(%}'droﬂypﬂ'eﬁ PR HISHRAOINYS BASIs(4-flydtoxyBhehififiGorene T Pheny | ;
1, 4- di hydr oxynaght hal ene; 1,5-di hyﬂ'r Xynapht afe;ne_; . , .

2, 6- di hydr @yH'HBWHHQPéﬁé?”"'“°'?H’r4§(’ Y‘Er;‘?éfb&’g? dyindichenck 4%-prdipherdll F ) ;
and inertly sutysulfonyliphdeslj 4;4tdihydeoxyienzapiienoras 4,4"-dihydrokyterphenykt ur es

t hereof . Prefey ' . § e 2ol Y mﬁg . '
(" bi sphenol 18"_%&?/""0{%?”%8&"&' is%‘&“%ﬁ’%ﬁ@“%@?&%ﬁ%’*’@% 1 gag“c?(')rrposi tion
of the i nvent iRis@-hydronyphenylmethaps Ebigrhepelff): and ingstly sybstitytag deriyativestherepfiag he

reaction m xt uidll a5 Ainéines thefeof MRefefablyPthe did i 2 ibis@-KidFixfphehyifprépank ("bispRénol
| east 98 nol ecﬁq,grcent, and nore preferably 100 nole percent of such diols

are aronati® | s. Further, at least 10 nole percent of the aromatic
di ol present in the rebthe preparationoféshewnposition ofithd iBventionat least98 mold pecent

di ol s. Pref er apkye gidl ?v'e?e?ﬁ theredRlon nitufeBhsist Mei’&}?t@rs‘%{r&f‘gﬁ?ﬂlé{ PRéferabiy St

50 nol e percent of such aromatic diqgls are st ne di. L
Exanpl es of aréafsd8 molaperseniangmase prefenably,1A0 mole peajceptof such figlsarg aromatig diols.
pol yeﬁ t ﬁr . Fo_&gao_hym ﬂ{:ﬁ?g péroerit of the arnmat khhm;ﬁﬁt ih tiee redetion ixOreiconsistibe
terephthalic acld: | sopht N | d; - t nedal X 1d;
s hapht hale REPETPTRIDRERE s, e itledt 10 BB SREMEFBRIRY 36 56
4, 4' - bi pheny| dhajepercsntbf sucmaromaticdials aneistilhenrdiels.car boxyl i ¢ aci d;
4, 4" -t er phenyl di car boXlahipled of ShomaticdicattdxyIRIGBWKIBH MEYDE Uséd @Prébare polyester
4, 4" - di car boxy- al pha- - et hyl sti | ?S‘ne; i nert Ia/ substituted deri v;ilt ives
{her eof , s wér PONEsFrarbonate compepitions of the invention incldde terephtaglic acd; coptyhaiic
hydr oxycar box \dcide 2,6naplthélaedicatbpxyie acid;cici-naphthatenedicari dxgliqacidy t Sihephthaleneand
pol yest er car bo AP LIy ol ' ion include
Eﬁﬁrﬁoﬁﬁé é’&(}? 4.\%)1_ %@8%%%0%& a&é. 35{; Slp@éﬁ)ﬁ}ﬁ&%dxﬂ bk .

25 4- hydr 0x4Pbenzoi ¢ - acl d; i yenzol ¢ _acl d; "6- roxy=-2-napht hoic

aci d; 7- hydr ox4yAgerphenyldicachonyiis asid; %’eﬂ?e@dw&?’y)&w% Adpdicarbexy-alphay

j— Eygr oXy- 411- naﬁ.hghat'nggﬁﬁ iidiitllﬁumhﬂiﬁdﬂerﬁ'atéves thereohiaPWeINysInfitukes Weréot. aci d;
- hydr oxy-4' - car boxydi phen er. 4- r Lnnam c acid: i -

substituted derivative xam?iﬁsggl%y,dr%%q%lc géfxﬁ?'g{]'ﬂ?yergse "?%&P g(rﬁp.a&et“ Lglye“er

Processes for andgolyestrearaonatepalymerisicoropositionsefibe pressnipwandion incude 30

pol yest er cafbapygldrsiybenRbic @id;s-HyaRixibengoi€ 4id; 8-hydirel3-Rabrkié dcids Why&g)éf-il_e

pol ymeri zatTon step to. cont'rol " nol ecu] ar i ght e .anpun f ain -
st oppi ng agentM¥pigheic 3gid; ddwdnoxy-1-paphhpicas 'ﬁhh‘gﬁ’q’%‘" F‘E’é‘iﬂ‘ﬁ'ﬁ"‘ "@’WfJJ and the
viscosity of t-biphgrlcithokylicacid;si-hydeixy-aStaeioxydiphepylletes;tehydeoxipdnraimic acid; inertly
pr epar ed. Cha'%bﬁﬁ@&@h%a@%gﬁegeoqfﬁmgﬂﬁﬂ{&%g}%’ﬁﬁ. conpounds whi ch react

with a carbonate or ‘e recursor site e end of the pol yner

chain and stop the profyRgesses#in the preparatinn of pplysachonatenipalyestersndpes of

S Lohel TR pbeesaaopiel g i stnng sevemion s

charn. o st oBrEel TReHBr e ThBPoint i etp R kA dres e o eie

am ne, al i phatmalealar sieight and thawisdosity of theqelybarkgrate; palyester, aripplypsiercarbonate

carboxylic aciglendild. Endinéidppiigai&teat monofunctional compounds which react with a

) _5- ' carbonate or ester precursor site on the end of the polymer chain and stop the propagation of

35 the polymer chain. Examples of suitable chain stopping agents include monofunctional
aromatic alcohols, thiols, and aniines, as well as mixtures thereof. Preferably, the chain
stopping agent ié a monofundional aromatic alcohol, thiol, amine, aliphatic alcohol, aromatic

carboxylic acid, aliphatic carboxylic acid, or a mixture thereof.
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WD 96/ 13539

PCT/ US9 S¢p’s§fi8s39 - The conpositions of tpeTRESSREE

i nvention are preferably of the following f or mul a:

F-O-(-R-O - X—O)[err] R-OG and optionally contain repeat units of

Formula (I1): r formul as:
-Rerr]-C(O - OG gﬁéi‘g"&o%ghs)‘#meJrese'\mmemmﬁﬂgp%f&&?zo% an err] have
t he descrlfﬁf’f'ﬂﬂ's her ei nbefore provided; n is a whol e nunber from 5to
300; and F and .G are, |ndependentrlqc(.n.el.x.bqr.RJuyslr ogen or other ‘term nating

e MR e M e T S

Rlerr]-© dodpulasior Rlerr]-C(O) - wherein R err] is hydrogen, hal ogen, or
t he nucl eus of an al kyl, aryl, orRz_@cb;dGsm_ki_ut ed aryl - alcohol or
car boxylic acid. tagers of . the present invention

pr ef er abl ywherein ReX, Repnsft’ hé‘(PéP%@?—f“ﬁ'°ﬁ?)’feéi’0¥ prepeEqvided: rich whalenumbesfEom by
Si ze excl uBto300;c@Nd&pd Ggreainkdependently, either injanmyen lor dther terrqﬁait)ngagi-dnme ate

calibrati r e0, 000.
Pr eferred%mmnvtﬁg éa%@t%?&?yﬁégﬁwp%"g p?ae' thiarg\\a/ge}%#lro “have |nherent
Vi scosi 10 g8Presin dbe formulashy | ene chloride (for an amorphous pol ymer)
at 0.5 grans per decil rt-oic(d)/ofRd:copd 25[err] C, or |n pent af | uor ophenol

of "at 20 [T Eniiroancicustool B urliSaay ot it sy 57 401711

Liquid crﬁtohblqrnarbpwilyanﬂl c conpositions may be identified usi ng one or ‘
nor e st andard : _
W@&méﬁﬁl&n@ﬁvgﬁﬁﬁ bﬁeerrs hmm&}r&w i’ 2

di fferential scanni ng cal ori neter erizin
state bip dpeiecuiar weight Qv sisiermingd by tizepxciusion ‘é‘ﬂ%ﬁ’??‘@ﬂt‘"‘gab‘sm tropic
liquid crystygarbbiidte palibbation survé) of atdedst 10,000, apdre pedferably suéssommpm&mht i ng.

Q her 25 :Pg: | ncﬁ% ngé:me E?e\éernﬁwgﬁ?ﬁoqi ha9 ﬁﬂ&@ﬁ&‘is@&hﬁ? rlisa?urgé) la%yle % liquid

crystal li on n1 Ccroscop i on,
visible | |<ghr'dsﬁamQ@mW%ewmefmef§ 5959etwdﬁcﬂite-asi L andczﬁ‘fcf eriet i on,

i'nfrared Sﬁ%ﬁ&'fﬂh&%ﬁﬁmbl (FOFFerRtliine F liqiGREINne pRRRIRAAEE 1 gHLaM!W@WSI tion

is liqui. stalline has -nematic ordering in the liquid
crystaldd r{%a’fr%gf’k/’gfﬁ‘f'é'°'e"'e#°'abgaﬂemggwu 9As nentioned above, the

conposi tions of t hkiquidveystalioepclymericicompasitionymayheajdentdied usihgoneos mpré| gh
thermal r qenghr@tedniquss, idcﬂﬂsﬂﬁﬂ%@k%ﬁwtfoﬁ%ﬁ'a'dﬁfﬂ&ﬂnafw loRmeRe L1 €s,

and/ or resi stance to thermal embrittlement. Moreover ose poI yners of

the i nvent3ngshafpstenizing itin “"e ""E'ﬁ%?‘FrBY PB‘&FU"'F”EfGP’bI“’H‘E/Q' P‘&PPlaHée"al!@B
adv ant ageaheimotupidigoid ceystatiina golyraensailidixhibiz opticaiEnisotropy uponimeltitigd Other
rystalld QL&%muQim Juﬂ@?&&%ﬁé&&lﬂ{é&e &n#?é(é/ a?f?qg{ id &ﬁ%ﬁ% .&L{dL DEhAR

expan5|7t§n 8)? I ON resistance resi ance, énd/ or
good bar r ielactrgn wet?ssm -ravwéfrﬁﬁ@nn\éaib'ewhtseﬂsmme\we& rlectronh®ami t i on nay

be char actdiftia&ih, tha#eHSpé&rBﬁBpﬁ @hd .ameagnigﬁmefea&dahé #tHe édRfposition & RGIIET at ur e
at V\hlchlt%ﬂ.‘é f ff%rtedurqi eoald Il ust Iateq Exanpl e 2. The
tensile et RIRSF 'ngf)'g .%%"B? 'FHE' 'fecm Tﬁﬁr}ebe characteri zed
and neasured in acAomentioned above,the wmw:mse imeeption adyantageaously havetahe
e’é anpl eg; rdi QWF&Q Pesfitah & naking féinperatiireSteRTie and flexural properties, and/or
PCT/ US95/ mce to thermal embrittiement. Moreover, those polymers of the invention which are
thermotropic liquid crystalline also advantageously possess a broad temperature range for
liquid crystallinity, good melt processibility, a low coefficient of thermal expansion, a high
ignition resistance, high solvent resistance, and/or good barrier properties. The thermal
35 resistance of the composition may be characterized by its Vjcat softening temperature and the
temperature at which it may be distorted under load; as illustrated in Exaniple 2. The tensile
and flexural p’roherties of the composition may be characterized and measured in accordance

with ASTM D-638, as illustrated in the examples. The composition’s resistance to thermal
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enbrittlenent refers to its tendency to becone brittle at el evated

. tenperat ur e,wong1388y be characterized by neasurenent ofPCWESHSHIR6%Yi el d
- stiress drop, as illustrated in Exanple 7. - The conposition
'of the invention, when thernotropic liquid crystalline, also

- preferably ha%rﬁﬂ?ﬁﬂé?ﬁént?é?&%?&i&%ddihéy&sb%hﬁ'&n&&rﬂhkvdtéd feﬁ\pbﬁtlir@aﬂﬂllﬂéybe

rocessed in the |iqui stal ,state a

'I[D enper at ur e. fgé"afté at"lff'ﬂ" e of 'H\PQF‘VM %ﬁ’s %as '""sgaﬁegl'?#ﬁ?&?%y be
processed above their mmmeamdulumevennon,hmehtl[pumdtrcmyqu crystalline, alsp
preferably - orefmbifHa |B%$ Qiﬁs#ﬂﬂh pbﬁmpiEFJ b%rré‘éﬂny Fﬂesk&ﬁﬁ&heﬁﬁ[lﬁr r1G

nor e preferabl y at east err C | S nost erab at | east
100[ err] C. 8 n ot stmyrh&nbated hoxe tyneittempetaturg, The tqu fgmerqysr\eh'a*bﬂ'e'é
this I anggaly nieiils Méy be'précased abve ﬁﬁng&wprb&uma rtmri;aw chBtal Stste thipréferablyc e

between the cl 5B E?‘%Q'F{HS‘S {s?t rglglgftf]?%stfsgg more 2 pre eréb{ly ARkt gnc‘ gﬁ% tof

t he corrposrtroaﬁ perature &
the conposi ti cameferatiiyragisest 180°Cr inimpstingsances; mncpmosmnyul! bQFsI“e isotropir Ebovethls

crystalline stghg inwiith c'as%%é ﬁng&mﬂ@&pkﬁﬁeasth@ammaweme Besng opedi a
of Pol ymer Science

She el briscdeUpaRRIe JebAmdthamsibiermerarire Uowatibe irppiivh) The clspcina temeprasiry

by its 15 mel tis the tgmperitureat avhith tHexompobdition undergbésya transition from tthesdndsditropic tidued

B?( ?][rglr gf‘ ti ;Peé‘iﬁlatlhnte?g%goqrt ﬂgﬁ?ﬂé tat\?vﬁeé h@’ﬁ&%?%k El‘?ﬁclgﬂ;a d?$o%lﬁglesrcﬁhfbe d by

crystalline, |W¥M§tpl5§& 8)200[err] C, nore preferably at | east

250[err] C, but is pref ﬂﬁe’j\‘h&li/processﬁlﬁty8fﬁ€b6&m&h@d&n$5ﬁ{|&f rﬁiﬁae characterlzed by its
The coefficient ,of the

Skon. of sitio ven
Ty be 20 riSadHEamPRaETE BT A S DR B bRl Tod el R R
Exanpl es bel owthe ddmpasiginh (Tnoas determined by BifferentialStanning Galorimetry)vhemthésmotropic
nmeasured by d n,
et aa g ATt alaych W00k ko ol 2507, b G FRORIY)
t est nunﬂ\?rgrﬁferg‘ha"%ﬁ‘ﬂby measuring the char yield of the conposition
by thermal gravinetri CThe coeffitient of thetmal Baparssioh vEthe coraasition ot the drivettivn may be
co 05|t|on of h t
exgprrpl os. mdadrels Vs %&rbé?a’!erﬂ/ﬁ“ ﬁ?ﬁ\n B-'e}?&grg% uﬁ%sr%?eq ﬁt‘izte%?%n?i&%logis‘ Iﬁn@ nitio
t he i nventi on ressjarise of tha polymersimay be meawce,ctm&rﬁs@"\mathe !‘\E!FMQ@XS%‘Q" deyef
transni ssi on r3mpbsifish) bféﬂﬂgﬁh@’&%dnﬁ%@ﬁf&c@kdb\ﬁtéiﬁntlﬁﬂﬁhemﬁers%ﬁ&étoﬁwﬁst

transm ssion rat 0Si ti f the inve n may
be- sub] ect ed (MHSEYL-a4,qEianereiring thecherieid 5P R EompasfinB) piental St E

sol i d- st at e achnalysie Thesglvenpresiitancaiof thegomipesitiopdfi thednventicromayhe characterized as

t enperat ure i nuihe. rftﬂﬁgfanfﬂié?m 150[err]C to 350[err]C After 1 to 24 hours
the nol ecul®r Wel gh i ncreased and the resultin poI ner s i bi t
further inproved propeleRasrierprapetisptsbe cameppsigipn of "he"‘t"?fﬁ%ﬂ ﬁf“eF f'l on
may be fabri caicestdatis With ASTM 0¢39831oxygen tansniiSionPste)umt INSTMBI372 (earbon dioxide and
procedures, i ncltud“rlangr QB{‘{?‘?"S‘JFQS nol di ng, injection nolding, and extrusion
to provide 35 WAB VR o i ncl udi ng nol di ngs, boards, sheets,
tubes, fibers, and fil mecommuwwfébe inyetion may beswbiested tnpastcpadensationinithe e

;?SI glr ;g n]E ?%fmck?hgﬁhis@ﬁlsb kFBWrdasGélKﬁJt&E adVahé&ieAd, ﬁgﬁiailyﬁﬂderl réduced prefsai; atecaﬁ: ed
No. 5, 3O(fe§§a ttgé rwé? Tana% éé(fé? 2#5@%2 C] pégga % rHolgcullJar welgh%!

-7- WO’ 9Ghdadsédand the resulting polymers exhibit further improved properties. The composition of

PCT/ US95/ 13869, he gresed\t invention n'ri]ay be fabritdt8d GRTEUNS bt theRnékim iHafndpiRBEMbIdingvent i on

can al so be enp
_ procedures, mcludmg compression molding, injection molding, and extrusion to provide -

.35 fabricated articles, including moldings, boards, sheets, tubes, fubers, and films. Procedures that
may be employed to maximize the orientation of the liquid crystal moieties contained in
fabricated articles from the polymers of the invention are summarized in U.S. Patent No.
5,300,594, as well as the references cited therein.
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t hernopl astic polynmers to prepare thernoplastic polyner blends. Suitable

t her nop V@ #6/1383% or ‘this purpose include pol ycar bonatREI/USISNIBEXt er s,

pol yet hers, pol yet her ket ones, pol ysul fi des, pol ysul f ones, pol yam des,
pol yur et hanes, polyim des, polyal kyl enes. such as pol yet hyl enes and 5 :

pol ypr opyl enes, o‘rh,esbmpﬁm of deppésgnrinventiGrecanalso baemploydd wittsothéeer eof .  The

| | di
pur poses, Q“Iaeg’"ehpfﬂc polymai TP pieffbe FbbmobiBert BBl hefledds Sitabld hisfiboldtic AF) 1 10
conposi ti msmlsyoqsmcweeewmqﬂaa- nnﬂvsﬂe'amoﬂvememlze%‘erketoreﬁsmobwf ifles: agent s,
inert fil lpglysulfonRes, ﬁayaﬁnaésppdlﬂarﬁa&r&@owheﬁsolﬁlweimaﬁssmlyeawhﬁék afnuber s,

| ¢ d cla dr ol | | h
Stabi | 52cPRYPRPYRES ANt Erbier bfeptng riRuRs iareet TP PRIMERAIPE Ly
radi at i on investinrtyeaysin agddition tresing vsed fog meldingpurphses: b¢ ereployed as the baseor Pat ent
Nos. 4, 943, ﬁn@ihdn#o%ﬁc: ﬁ&ﬁu@rédmf&%d?ﬁ bﬁenﬁgf‘éoﬁ{p%ﬁ&% withlaRtloRdmes -

The foI I ovm n exag aft iveng to. 1llustrate the invention and shoul d not
i neat faé"ﬁ"i Hiersiapg reinforcing agents sy ch 2y glass becs, carbon eetlfse, all
par t s and miey areidaygearalytie stabilizays, colorabts, Mnginitabnniirsﬁlamq)’e&rdams fMokpar at i on

‘?’Lepggﬁgﬁeér]%zgg%%gg e\lést‘&ze@'d@’r%‘giﬁn éﬂmﬁs'@ggfé&r ouhgsﬁﬁﬁsw asR fitted
with a U5 Bptentdios %565%“%5-5‘3\%'&*29\@"8"%%@6@#@%%5 paddl e stirrer

ﬁndda 1§hcentl et ahefamuung exSMpagaegaoe;dtosnas&rbﬁtthoﬁvmbuaﬁusnéuatdok bat i on

ead wi er,..condens cei.v :
403, 6 o) IHAPERFIBITIEH AR B, Lt P SO Y par MO P o 20
reaction ’glvashywiﬁbbt appar at us was evacuat ed.and refilled with nitrogen.

three H]L, TESamolF. f#rap%fat.onofvafcgwmsfe%eduﬁh@,mama hischi (gL 20 {0

220[ e reactants had m a rmlten reaction
mass, stirring mas“@fa\yf‘éﬁzaé'ﬂﬂW&ﬁ’“&d{t@bh%“%?%ﬁfmdﬁpmﬂfmw Wit dr oxi de
(0.82 L, tWo-AéckidHapvasuporl vhitharémoaritad ¥ glass pddlé stinet arda 13emiTidtet(em) Was '

rai sed toy, reau%%ﬁl. kioh ColBH it h%g%gtgéﬁ}?ruam £ linddl SAPAHENRS

reduced fr erlc preessu tnospheres

pressure RHAMSL].7R '&Ph@@ 6a) ﬁn@ﬂehmlsarbavategeﬂpm .7 gkwere added to they 4di t | onal

5 m {uﬁtzss réabﬁod’ﬂh’%ﬁl tm Epﬁﬁi&‘&s WY Vichiatedand Fefifléd Wﬁﬁn%géﬁtﬁfee&hﬁfs t ThelfRsk/ac ug m
was en e n e vesse ve

e ot e 1 oo BrppPebeaeed 3 1o viriihe ol feaaaas pohehelone o
- The distikd ﬁotmelmqﬂso eaavmn mm:newam apf ap baueobss solutlon sflishiuask was

br oken aWﬁydrai.aéfaotsB %Lomﬁme nﬁn’ssh.ah&a M'éﬁw{ wéaamenmemtuﬂwanﬁsea ks!g was 30

sawed i nt o -chunks and round roduct was dried in
a .vacuum é¥ERove aperiodigfih BP'rﬂ“ét'F?ﬂ’e’E“'ﬁd‘@F?d 6" tme edePIBISWaSRt (91
per cenfysy 2108 stmospheres. The latter pressure Wamantaymd Ifdil(maheurhamm Aftdnan ent

t f
0. 35 of  BfnaP mies st Aacylbh A/ sEiindla oy Fﬁ%ﬁ“ﬁgﬂs’aﬂﬁa@?@r@%&#&” 0
scanni ng released ynder pitrogemand thma@enwﬂwammo rethesaltlbath. The reactien _
IhnSE r urrenhﬁpm@&]geeolesg%&mﬁmﬁb?dpgﬁl@mmdm&ewda»htamed%iﬁ& Gfslﬂfego(z irst -
eatin S un rom r (0] rr i zation
o St o nask s b e oy Fioiishe ifagiie Aptewhits poiSRroBpase pB L s g e
50][ er r ) sawkddmtoimehks and thetagnongd neWMileymilhate arqggethvaedd@tihe vaquam oR@Rdter r | C,

and a secogific ff9hbie téﬁmg%‘#ﬁﬁd&tm e&EHt%ﬁe?J' i zation tenperature at
194[err] C. When the injtial "heat.i ng scan was r.un fr(yn LerrJ Cto
400[ err]C, _ V@hgepz%atehadan nherent viscosity (IV) of 2.6 dL/g, measured at45°C

PCT/ US95/ isikd@solution of 8.1 3@t poigkartiadiateliret 00 peritafhuoreghend). Differential C.

Exam nat i I | - ‘
her ei naf t gérg?px?lgb?crﬁéﬁqﬁ%g'tcgﬁ%@la?g?éﬂﬁmf Hseﬁgﬁg&,gﬂégfﬂﬁﬁg?sé?g ine to

" nemat i @5/ shpwed apegismelting peint of 2AXC {firshheatingscanyrindtomARic toi3d ® was a
nenatic | t@uhnﬁz&ibuséradelmnﬁofzozta.msmhgiuaﬁ rhhﬁ&hdzwt&fﬂrﬂi)gl\kécaﬁal tion. 5

-(Ij_gt(:a eE (ranr Fl]e ‘-'?‘Wg scan s'b‘ﬂ'mgaﬁﬂwﬁ B'E“ﬁ’g'?%i"a %724@@"%%“[" C?T' %%fr@%%?at 4 e spect rum

of the horygallization tesperature at 194°C. When the initial heating scan was run from 25°C to 400°C
-8-



showed t he presence of ali phatlc aromatlc and vinylic hydrogen atons. The
i nfrared speX@#i3839 showed the presence of ‘C= O C= C, and RETHIIHIEHL
Apparent nol ecul ar wei ghts were - determ ned by gel perneation

chromat ography (GPC) using refractive. index detection. 10 Calibration was
done using bot kséténd Bih)oﬂmhmaohenadatya‘td; Bxantigationbl botstagye cruss-prldrized

di stribution pm.&é&&iﬁa&% Qrem H ﬂ&&@%ﬁaﬁﬁlﬁ.ﬁh&{.&%&% solitHRt&line to

preparati on was done i.ssol ution
pent af | uor ophe AgMatigligyid ‘fyé%" firansisiengang the i?ﬁ°'lﬂ‘e""°themwﬂia Rematic inyd srystelling, g
BA pol ycar bonateisétespiciiguiditieatingtransition. DHAMS pol ycar bonat e sanpl e had Mwv

= 66,000 and Mh = 13,0 e I|brt|o DHQ{W
15 pol ycar b8nat e had M%eﬂi@b{ﬁ%aﬁwcry@ﬁﬁpgﬁr &%hezl%?ﬁggpolyca aéecéle% "N
by Optical M creatigpphandtat 48 CoThrlbINMR @eféiMl:Iz)gnectrum of the homor»olycarbom

appar at us  useds{died¥hd SHedEhtl STIiSHALIL, @?&mﬁwaﬁ@hﬁmeuydra ntad@rﬁs &hd| Wa@a@ﬁ
stage (Li nkham Sci ent | fic | nozt rg)rr%n Surre gﬁ“ and a Ni

pti phot M cr o$ho8Ysd the presener of & cha'E’r%g%%'PfJ Rppren ﬂvﬁf'%‘ﬁ‘?ﬁecaner a
(Ni kon | nst r undeternnedisy, geNpéemeatidnthroma2élyréhyd@RC) Giingrefraktivp indedeteativhi on  of

2, bri oft 11 Ol RARES Bbtd g BOEA BAFpdFRaiobAle AL BrrowmoleiUgH_ N
3 kST e

t he DHAMS ycar onate nel ani sot

pl aced on the 5%gﬂﬁ?mmrsyrmtw'§h ﬁwom aaﬂﬁembﬂh@%tsemefe maé#tweyaﬁ#mﬁ e
was used initi gydissolution bf WhgShpldih %ﬂ.qn&ﬁﬂ{:&bﬁﬂeﬁo:ézhmf&%@arbyaﬁdmmttfe was

df 180 25 5 d f
e o 190066l oL gL AN SR AR B e e
room 25 t enper hadMg 26009 and Mat= §3,§00a Yeing palystyrerietas the. calitiratignothe@HAMSr ned a

turbid nelt . gha&yca,bongmﬂn sJ:.r@gnmosgﬁgm Lpgbgscence. The fol | owi ng
observationd®were made for i V5 pol ycar honat e sanple, using the
pol ari zi ng m nggggga ion bwtical Microscopy Under Crosspolarized Light

WO 96/ 1353The apparatus used for determining optical anisotropy included a THM 600 hot

-9-
Egr/ US95/ 1386 9stage (L'V\,hhim Scnentlflc InstruT;FlSJm‘B s’iﬁ.’é{' %nélLl?J) alug Nikon Op% W&H:Q&S

whi t e opaque seAvigped with crossed-polarlzers and a 35 mm ggmera (Nikon Instrument Grogpfiken g@d
bet ween cov g6 Ghider Oy, NlY) d@bservatlon of a bright field at temperatures above the melting point

indicated that the DHAMS polycarbonate melt was optically anisofropic. The sample was
placed on the programmable hot stage and a heating rate of 50°C/minute was used initially
from 25°C to 180°C, then 10°C/minute was used from 180°C to 250°C and then 5°C/minute was
used from 250°C to 300°C. 'Observation of the samples showed a nematic phase at room

.25 temperature and anematic phase upon melting. The polymer formed a turbid melt that
showed strohg shear opalescence. The following observations were made for this DHAMS
polycarbonéte sample, using the polarizing microscope.
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5 260 ' hi ghly b|refr|ngent nemati c

texturewddsgsss fluid 290 PCT/US9513869 hi ghl y
birefringent, nematic texture, flow directed _ i
domai ns : - 300 : ani sot ropi c melt, still
passes crosspol ari | : att The sanpl e remains

ani sotropi ¢ above ol c i ndi Ob Tue At DHAMS 10 pol ycar bonate was
liquid crystalline. C:I?éarr ng (t raﬁ%’?‘fei‘t?ﬂqﬂerseml i qui d crystal line to

| sotropic phase) w88 not obserwite dpafidsofid O[ err] C. Solubility .

Char acteri zation et I.Cyl | crystalline
DHAMS pol ycar bonat e prggar ed in th??pmseggﬁ%f'é nggp?'ﬁd;h)'gﬁbl ein
convengi-onal organic $6Pvents bot Hhighly biceringestrpematiatextucendscos fluid evat ed

tenperatures. Solvent gghat do not dipjgH Bifeflingeft, gg{,ymghgﬂaﬂ&ap&k%de
met hyl ene chl oride, chlorofor r’go carbon tetrachl oride, tetrahydrofuran,

acetone, N, N-di met hyl acet am de, M#N%et hyl sul f oxi de, pyridine, and
trifluoroacetic acid/ meohyl ene chlanisotiapié Mélt, stilbpasses crosspoladized light The

pol'ycarbonate was Tﬁ?%l{m}n&n 8:9&&-"&&%88%6‘8' ﬁ&tﬁé%t%’/\%‘ ons (0.1g/dL).

Melt Viscosity Deter 't viscosity of the
DHAMVS | Blycathonateavas iawid erystpltined Slearing (yansition frem lqpid crystalling todsetrapic 1

capil l ary Habgwgh@lrougéﬁéumpﬁab@ry | ength of 1.0087 inch, capill ary

di anet er f ubili 0r05 |nch a shear rate range of 3.5 to 350 sec', and a
- tenperat The sanpl es for the rheoneter were prepared

by placing a pre- dheﬁ'@rmqmlumd]@m&loeuﬂﬂmmnlychrbm)eme#gredanthls sanpl e
g) ina Sé,ahgle%a% insbfGble nﬁjéoﬁvenQiBﬁﬁ%l'diQrck&vé?\M aitbbh tmféauatanp pl aten

pressure of ounds a_f'ew m nutes and_obtal njng i ndri cal
pel | et 5 #?Yétqﬁ’éF'F‘P?)PE‘EﬁsF?YF"&" Mwstdm"pm ispolycarbanate inglyde G‘éﬁﬂ! leAened to be
810 poi S&hﬁrndﬁﬁhﬁlwmrm,&ﬂoamraﬂﬂom tetrakijtibofufan, acetone, N N-dimethylacetamide,

Ther mogr h?ﬁw&fsh Xyﬂdﬁ}e J\ﬁ@lﬂ \{oroacetrc acid/ methgen% c];%dk tar g«:g@f? J'aQ‘gb a Du Pont

2100 therna 00[err]C,
a heati ngThea’P!yCQ!PmE!f\E’P#SP@M"MBQ'@“"@?RP"&"Q!Pt'?'ﬁ'gé'iﬂt'ﬁﬂ?@égldthe resi due .

renar ni n?warwg&s &.qms tion al so known as the char y| Fl d, 118 5,8 pelrctent f;)r
ol ycar ona e S |e nd.its relation to
i gnr ti gh resi st an EE‘“{?P‘E’C"U&?W R?a‘ﬁa'%"é Wsd’ﬁ §rmingd using an,;

Pol yrer s, ingron3211 (aﬁﬂhmhmqtmmth capifl@y length of Bz;oasvphé'o. @apillan) diarvéterpf\b| di ng
and Pr opeg §5085 indf, l?kléh’ﬁt? Fing€ 8f PPBAEF sec”, and a temperatire of ZBWsamples for

pol ycar bonat e, prepared acc rd| n to t rocedure .o , 35
ground i rth&rheomieter weare prep Q‘E‘?ﬁf?%l"?‘““ﬁ'ﬂvéﬂdéﬂrg&wgr riCin a
vacuum oVsaimpfeqt giin b etaintess steel dua.rpllestnhgem ahytimolid press atd plstdn prossaee ¢fi3,000bur g

wor 147 R Hoh 1eAAE anbRAARD SyRarkaPye 86 e by SRR °C1 NS
t enper at Lpalycarbonate Byagdetprmined g be §1qﬂ?|sg p51qga¢% am 25%"5& N Ases essur e,

Ti SSI le m%&.a&damaﬁ.g@;
PCT/ US95/ 13869 isrun using2 DUfpnt 100 thegpal a&?‘&f&eﬁ‘l”&ﬂ"&ﬁ“’ﬁ‘@%’?"?EB?',“

fl exural 250G ewrigo0iC,(aF@ptingnate df18%(minute andal nitsogen pu(ge)\Fheresiduetemeiningrat d

accor dj j
P b AR b 2 ik Yol Biﬁ*dgfﬁgﬁgﬁg;gf;ﬁé@#ﬁ%%@gﬁ%. ng 1o

ASTM D- 2558 char viei s felafion 8 @ntiggesitangs wers feys)en Propedties
sof t eni nm;;ﬁ @B e(Thied Editien, p3goyner 5 was determi ned according to ASTM
D 1525 ' ) ylﬁ fFdeS LEBHANY Pdl Bhath her nal . expansi on
(ot i riaffied o b Hoiand ¥ndPAREIsE of a“g%or‘tf%g T® ASTM D-2236.
Limting DHAMS polycarbonate, prepared according to the procedure of Example 1, was :
35 ground in a Thomas-Wiley model 4 laboratory mili, dried at 100°C in a vacuum oven for 2 hours,

and then injection molded using an Arburg injection molding machine. Standard 0.125 inch

thick test specimens were injection molded at a barrel temperature of 300°C, a mold

temperature of 125°C, and using 275 bars of injection pressure. Tensile strength at break (Tb),
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oxygen index (LO) was determ ned accordi ng t oASTM D-2863-87. UL-94

determ nati omD 9f13539 flammmability resi stance was conduct ed RETUEEIBed by
Utderwiters Laboratories. Water absorption was neasured at 25[err]C
after 24 hours inmmersion tine. Specific gravity was neasured 10 accordi ng

to ASTM D-570. te;ml@%ﬁ:dbﬁﬁ WM)&IUH@’aﬂora& b€k (EB)FlexSraR trehdth (F@’ ﬁl‘(dﬂékural thoduliss H20
20307 BL1 O P bl g A SBEU8 0 i o W P e
(psi) 575, 800; mhod Peid8cTrepnotched izod impag strpsgth was desergihed mqlpstO)ASTNIGBeSGGOO
\T/ésl g Iogo( Iat/a: %?glm S so?ﬂ %chﬁbﬁh i'm.fsmk eﬁllﬁlgﬁfot gﬁﬁﬁoﬁﬁmmerature P&'t&éﬁ%&l@?’é}at e
g. 15 Penet§ atWVexdetr "‘!W‘Fg aS‘&FﬁW%tWEM ,901[525 Heing Q/E'EF 'B‘Ffie |ch"e 9%&?3‘@?9&"&?@“8’@
270[ err] C was éxpansich{CLTE) in thedicwpdisection ﬁiﬂmdsxﬁémiueoraﬁlrgamAmnmzﬁ Linkitings
5 it e S A 88
was synt hesi zetlanypability sasistanes! vaﬂ as specit ied bmmréequbmrmﬁ
o erurs o ZHE TGl dint) ﬁ%‘??“’ﬁ"“gaft“@'%‘;ﬁg“"“"“‘ e
: cordmg p
? ﬁgﬁr gl)lnigdt ?{ gfhsomdmg‘r(nm@nv)f 0.n02; fgﬁ?mempngeo)t 3220/ %Ratiny \lrﬂljer a regbge\(ljvas
pressure of 2xd 5%@59,]5 gg}gggmqyléggé)ormggbmyr f5, ﬁﬁﬁ“h{s gg doﬂ mpercem) 5;

increase in |V

nt
crystallizati off (P%Jrrﬂ%?%& ﬁg'éP’Bf' e‘g -i3od (ft-Ib/ '"’é(%trf%!eéh a'ﬁ%\‘%\?ﬁ%”ﬁ?
M Tt ur ebOf ?%c?fﬂohﬂﬁ waealsg @Iazgﬁﬂd Ghing 8 0.6250R¢hdiarddter probe carrying a load oHAV/5
ol ycar bonat e are
po,vetﬁs o 1t "eﬁi@h i S =5T2*§;ﬁ£%§ﬁg Zmap&méﬁzl’?} bt 1
m xture was t hExample3 -c Seljsthtate cal twin screw
extruder (counter-r ot ataggbledt DARMS Bg%éﬂ:fdﬁ&e having B Rbf 04 HDg trhéasére@ih zone

at 255[err] C and II 0 her Z0 ure was  stagve-fed
fo 7 Ehe, oxtPentauoraA A 2 RN ARSI et pbessen By e orALpraepr 2t
setting at 10. B(amp&nt iDSQ ankhyiis shovéed aacaiting tedperature/af 221°C bad a érystatiization poI ymer

melt, and a, d' fmper hﬂ{ﬁwg&emm& Jmﬁagmﬂn heatirg3nd g&oéwga,cﬁp%mtng% @Hey

2, 500 met er 2 ram an pressure

m xture exitederoeraugs @SGVPGWVQUE\?@WS\MQW'WMQ was then seljd ﬁﬂ'ﬁ aev,ancﬂw'&‘

(F:)Iel | gt fS Wi th astirring étinZO"G Qhded B Addutdd préxsure of 10 athdspheRs for 48 REurs) dslitihg invamr ed
ried for approxima ur s uu n
then were i ﬁJpeBFFB’ﬁ "TT'&){ﬁég dii9: 3me '5?18‘3?@?2@? é‘g]sé‘?ﬁé"ﬁ"% as t"?épagérgc of Miecg by
ASTM D- 638 f orExmplerdyi Rrepgratiomef Mistyve of RHAMSRolycarhonate spdelasgFikers di ng nachi ne

using a bar£§l terrperaWAﬁnS(Hongg%ﬁaﬂbﬁpa&d@in@xﬁﬁﬂ?ﬁ(ﬂwWamrym@wﬁnd
275 bar.s of ectio

Exanpl e 5- Preé ‘&F‘?;fﬁ%?f"%ﬂ'aﬁ f'I'OF'?F‘&F 8% 1‘25%08'“?8?'%%? 32 Themstysmwas then
Pol ycar bonat € compounded using a Brabender conical twin sciiiAdvifruger (souatepeotating) af 40Tpmiscrew

of 1.5 dL/g ( %‘i@é&'mthgf&&’ rﬂ i%‘@;}@%ﬂ 3&%} zones at 30?"C '{ITe mixtuft was3arle-fad &

45[err] C and pdlycar bona tion ow rate of 10 /10
ni nut es the extruder usipg K- é@em@ﬁ'ﬁﬁrl‘a‘i@wy‘a&'ﬂ?B@?SHF'C‘&W‘? ah 104, yenting under; o

powder . (4 g%tvbdéﬁhrﬁ of éﬁlcalaﬂl)esﬁémtlhq»lymer melt, and adie mmerae imemated and a
portlon

of the BA bonate_were.c
m xed. The res “ery(bas ﬁPE’{PﬂF'E%(%zC nbe)tervgé%m 5?]%&18 ﬂea eé] gsg%r%&%s less than zpooo Psi. dA%
the stirred themixture exited the diedtwasiquenshedwyith gyvgtgr $pORY ﬂ'FdIC'éfelf'tO\nH“W\Fhs
prenheated to 2&99[!@1&{0119 strgtflé GiteP Ak bdsRBng pelielOvend oriedirér approxlmately 16 hours iH@S

conpleted, the stirred m xture maln?lnedf t0 12 m,nut es
P e S60[ o1 s yaguum oven set at 100°C and SRR PR RIPGon Maled i SN g Bedragi ot
stirring. The spewfied by ASTM D-B38Tot dyteratiring tentile peop@rtiesicin apArburg molding madbing. 5
inch by 0.125 l'ls%cgha éatngi @Ln%ér%t\ﬁ‘& S%OD‘E?L glom&perm &rﬁ_g‘e,%ﬁ%ﬁﬁr&ﬁq{j%ﬂ\ C.

pressure.
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The resulting nmolding was allowed to slowy cool to 23C before renoving it
from WO 96/13539 t he nol di ng machi ne. The nol ded specPCBHSISHAIBSpaque

when it was renoved. The f.l ashing recovered fromthe edges g
of the injection nolded mxture was exam ned by optical m croscopy :

under crogxamplegFi Pregarbtigrdf aMixtued of DHANSPOYcatDohate BB BA RobRirbowdte FOr the
flashing, birefri ngﬁR&lS pol carbotngg vlalﬁ'n {nhg%f% éﬁéﬁ?ega%?rgé }ﬁep%n&tﬂng%‘\Qnol at

magni fi cati ons and werée orien ron’in a
i sot r opi ¢ Oaka/dh 3nd 45°Q andhBApelycarkionateavithcr Gondition Oumeit flownatenf10 9718 mintes
r2 gg Fr voi Evﬁre barh sédﬁi’étiﬂﬁ ;tzﬁsge_nicauu gtround toafin_e_ﬁadéatg.rwa?ipﬁqwqee) dfRe heated to
err in stage an X optica ,

mcr os@pf%ﬁﬁ%ﬁafﬁﬁﬁ‘%?“[gﬂ" {lfsaﬁf“atg E‘SP?'Y%&@EPH‘Y%? ompinedagfser ved at -
bot h mixed. The resultisgmixture (4t 76ghwascatided bves an 8 mimataperniad ¢o thastiwed vy or i ent ed
in an iso ' | Xtian m ; I i | BA
Copol ycar Bk oFBh blebion meider which widpeh il & tec aRPAd bt e UM
The copol YYRsEomRleted thetisred mixture was maintajned for anadditiopald2 minytasatitbr 2607R f | ask,
f : tted . temperature prior td shittingloMth&githing dap inditurd Wastheh irﬁ&tzélﬁl;ﬁ\-afmwwd a

ass pa ot I 16k L r ~ (c i gr eaux
gi stil ﬁ&t ;ybsﬁ"%o yl?rnﬁg '_"gﬁgsi?ﬁe%%e%gﬂn&ﬁgvﬁfﬁﬁaf ﬁregea[tﬁdetror?g er, cOngenser and a
recei ver. DHAVS ( OThereswitingsnolding was aljpwed o slowy 400! 1 23°Chefare rempoving itfrems) and
25 di phenyhemblamigathing. The niBhddSpecier\WasdpaqURwheR itavad Aihedtell OTHe HRsHIRAAC L | ON

flask. The appar at us .. .. was evacuated and refilled w th nitrogen
three ti rré§’§°8§'ﬁ%gf“l“z§§$<°‘iﬁa§°fi jectiop mojded M‘i’%‘f‘l‘%’é?‘!““‘ﬂ’y optical microscopy, ; ‘ '
pr eheat ed underziid§-polarzed ligitanbath 25X and 300X emghifications\iForthefihshird, biceffingent a

nol ten reggtli %Zf&g | &Ll . _ queous
sol uti dn S%L'tsig\{lm%brﬁrﬁ? rtct)’)%h & has %ﬁéﬁ&%ﬂ%r%\?t?%%@%h&ﬂdﬁ%oﬁﬂaﬁ (0.36
nm., 0.06 Wgropic matrix. A'sampje of the residual mixture wéinm%ﬂ?gﬁewghﬁqhairmcgoms

rai sed to n?cﬁaértz mgyﬁhoaewdimdtﬁetpmﬁgmlra Hot tge and then examined b?&ﬁfl&ilphe& i fC
pressure taq 2x10[err] atno I The | atter pressure i nt ai ne or 1
hour at m'°’°sc°pJ- ""del crﬁgégﬁtiﬁﬁt th' e%ﬁﬂ?'ftﬁigﬁ%ﬁ"? °§ﬁ¥°ﬁm‘3§’§§? e reaction nmass
formed a Iwmaghifisations andsthpse/fibers wees randop oriented in an isotropic matrisum was t hen

rel eas ¢ le BL t-#r@&lﬁiio?afbd thﬁlsfﬂ?@&pbg&rﬂ&ﬁ&‘ibsiﬁeﬁteftﬁ‘mﬂiéri?iééiﬂht he salt
bat h. e reactron_apparatus was coole

nd dj sassenbl ed.. The fl.ask was
broken away from Thecopolymesgation waszunina E%ﬂ“k'-’m et'?"&b%ﬁﬂ?@&?ﬁ'diﬂ'gmﬁf ug.
The pl ug with axaveacick staptec bponghichiwlere meanted a glass paddle stirrey andia @B centimetdt | ey

mll. Thegg x&ardggﬁ%ﬁ &.ﬁﬂn?{kﬁl%ﬁ?&g}é&%%&%g@& c&%wu,aami ch s

nmeasured at 45]err using a _solution o p carbonate in 100 nL
of pent af IFersivefp 5,(0.11 moles, 24.19 grams);A.(0,042 moles:(271 9epRHaMd  was 250[ err] C on
}3 rc]:% fU lsgg; fgpggg,ilamﬁﬁ&nommmastwgbam)ﬂré adifed 6 tha reaction ﬂasvi:/.\ﬁh%baa??:w

| P@ ggg vV ( 00 . LG 4
10[err] C Pﬁaﬁﬁ‘faé‘.'atid as"é’scr'gfr?l'@ghe' t"?t?lugq%é C rn£ éﬁgs\g\gﬁecﬁsg%ﬁp% a g" aa'gg'é%[sg'rtr] C and
no mel ti ndathaireheatad4e220°¢. JMh¢nthesolid reactants were melted to form a moltengeaction

copol ycar hakalfriNgWasstitted h@in ddtidolikolfibn Skhilin hydroRaOWad HUded ase d@falyst

- pol ari zeg I |rght iervat ion of a bright field at tenperatures above the
melting p -3 i cated that the copol ycarbonate nelt was optically

ani sot ragpi C. . The reaction temperatitte ivasnaizéd ©Q@E5C pearialperiod efonehobitffddc and BA

were prep ' I ) | . These
copol ycar %gﬁ%f’ @%ﬁﬁ%‘pﬁ%’s@%ﬁ“ﬁﬂkﬁg gﬁ& ﬁ%ﬁeﬁé&&ﬁﬂ%ﬁ# g‘g&éﬁg} %ﬂﬁg 50/ 50.
The copol pEEFLAferapadditipral § minusesiths feagipnmpasyiormeds p ballen the stirgpeshaftyiThat i on of
? lass tr amﬁduhhmhs e eledakd fmue_é Adrbgériishdthe feactibnivesiyl Waaltawo@ed ot the sult TGA 10
per cent r and. optic . CIr 0SGOPY 4 k. Gl QS S as '

(Rercent, SRR, e AT Ho bty BafioBR6 A e, SRRt o
Tabl e I35 anopaqueghdltWhizcopolycarborjate plug. The plug vvpgsawed into churiksand then TGA

ground in a Wiley mill. The copolycarbonate had an inherent viscosity of 0.91 dL/g which was

measured at 45°C using a solution of 0.1 g of polycarbonate in 100 mL of pentafiuorophenol.

. The peak melting point was 250°C on the first heating scan as measured by differential
A2 —
This Sheet Has
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M5l ar Rati o (dL/ g) - ([err]O o ([err] O 9% Char

Nenmatic Melt 0'93/13539 90/ 10 - 0.91]err] 84 PCT/US95/1386950
35 ves . 75/ 25 0. 36 105 216[ err]
31 Yes 70/ 30 0. 59 124 - 213[ err]
gé Noﬁsanning calorime@i@%gbon a sampleQSﬂ?‘ %él 0°C/minute. ;\%g‘zf"d heating-sga%l%g%wed.

30 le;gng at84°Cand no ggl,tlgg)pomt transitign is pbserved. 137 -C

29 I - 12 ) [ efhd cogd 1 cdrﬁbrﬁ&'%a%ﬁﬁ#ﬁ&&ﬁb@%ptﬁi%ﬁ&ﬁfchﬁﬁmder croia-l f\f ter
annea |ng o] 0 a err I ng
transiti on obsBPPEzed dight. M lb"&?’gﬁ{gr’& ﬁ%gqreﬁmwgﬁe}tg@/ng m%and
25/ 75 Mol ar g Reihdicgtedatthg capdhearhbrate et mgs oftisally anisotropic. Sol uti on '
Process I E@ih6 téth
DHAVS/ BA (50/ 50 o) ar g6 ol RaboBe /o BRANE Sncl 4y efafec i the

round- bot t om fgegeral praerdursiescriRed apoye- t'ﬂgperfengytéfbonétes ""E’Gr‘?ﬁ?ﬁ o8 ID?IAMSIBA molar
phosgene/ ni tr Qﬁﬁﬂs df9b/a0 to 50mD. Theopdlycarbriates werecharactetized by Os@fdCthee Par mer

il %@'ﬁeﬁﬁnﬁ“‘e’“ﬁmﬁﬁ'ﬁ*ﬁ@%’*‘t“ TR G ne

(48.5 g, 0. ﬁ;14(pem¢r)t chag); dnd opticakmitrpscopiungiat wess-golatizedijghtas dﬁﬁ@bqﬁ%mﬁ Mes
stirred at 25QefndhRRAown Mithble RUr ged Wi th ni trogen as phosgene (24.8
9,0.251 nol) was bubbled in over 28 m nut ggpfi | e nai ntaining t he
reactorterrperature at 17[err]C to 26C. Thé reaction nixture was worked up
by. addi ng (5 My and the sol uti g of 20 mgaconc. HC 60
nL water.. 35 W?’Ef?fﬁf, )ll_\t{ rosti r&pgag for 1y nut ema{arzooﬂﬁ'ﬁ-ﬁﬁ-‘—'ﬂaé

m xture was poured rnto a 2 separatory funnel. The nethyl ene chloride
| ayer was stsarat egynd waslpgd furthergan th a zso sol uti oss of 5 niYeonc.

HCl in 100 nL water, followed by 100 ni_water, and then p%ssed thr%ugh

a colum (0.2 L bd&ol ume) &6 macr opd®us catlﬂﬁ exchang?®' r esi n. _
product was i sol atzfso 0.59 124 213° 31 No -13-
40, 913A-F - by adding the clear methylene chloride solution
to a mxture of hessse (2 L)0-3hd acet JA® (0.2L)210° 30 in

expl osi on resi sta%,@l ender .ggdie produygh was fijqjgered, drgged in a hnod
:overni ght, 2md t he dried for 48 hours in a vacuum qven at
110[err] C. The dr@éﬁoproductOWel ghed 9876 g and-fiad an |V2? No of

0.846 dL/g (det*@ufinpetaflaorophéndl eras°ehl oride at 0.5 g/dL and 25[err]C). DSC
anal ysi's (fir st Afwaannealing 2 to 12 hotrs ailFpCunti@/nitrogene heating rate, scan from
50C to 250[ er r ]“Gp nuditingtransitionabseeypd| at ed. onset gl ass

transition t enﬁ%hﬁfew ePfe bRtibh of MIAMSIEA (S0/50Qné WWI*OEERHtlo?Warboﬂ'ajeﬂlsmg

1l41[err] C. The spectrum of the product was in
agreenent W h the tara ten I8ttt ar bonat e conposition. Size
excl usi on chr omat ogr-ap e foliowingpencedure wasused trprenareaRYAMEBA {30430 melarratialy o

the foll ow ng I fronfetér, and
MV ML = 2 361 copolycarbonate. i L f301-frdek, r@ﬁndlfdtﬂvmﬂaa@@hﬁ‘ poed witths the

. . n eneral pr,oc g [ Bard of thIS
exanpl e was us@&d?'!fe'pl"é‘ﬁa?’@"aﬂﬁilﬂ ipjgt, pnd a padale s rrerconnec%lglz
copol ycar bonat seaodigne wis chirdedsw it DHAMS (26180 ) (EI8afo SRX B2.049.0. ggm

30 A4-tertbutylphenol (0.71g, 4.7 mmol, a chain terminator), pyridine (48.5 g, 0.614 mol),and |
methylene chloride (0.5 L). The mixture was stirred at 250 rpm and slowly purged with |
nitrogen as phosgene (24.8 g, 0.251 mol) was bubbled in over 28 minutes while maintaining
the reactor temperature at 17°C to 26°C. The reaction mixture was worked up by adding
methanol (5 mL) and then a solution of 20 mL conc. HClin 60 mL water.

35 h After stirring for 15 minutes at 200 rpm, the mixture was poured intoa 2 L
separatory funnel. The methylene chloride layer was separated an;l washed further with a -
solution of 5 mL conc. HCi in 100 mL water, followed by 100 mL water, and then passed through
a column {0.2 L bed volume) of macroporous cation-exchange resin. The product was isolated
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Conmpr essi on Ml di ng and Properties of DHAMS/ BA Copol ycar bonat es

Conpr essweyveABdsged pl aques of approximately 6 inch x 6 i petyusosisgess i nch
wer e prepared at nol di ng tenperatures 100[ err] C above Tg

using a Tetrahedron MIP-14 pr ess. These transparent plaques

wer e nac h|
el ongat i on at attﬁe &&,I?\E;W wﬁﬁé EFg‘(s)}E!te sé/-llﬁg?rl {O?t'ﬁ'ggs Bﬁtlgég éia‘{eeb‘%et er m ned
accor di ng pan e"P'°"°“ resistant b"“QPSqu}'B%Wﬁ fiterrseds ‘!S’r!

corr el at ecdried fér 481hb @ drevatduim SledRC E10t0 Thégdédyibduct weighed 55.6 g and hag Iaﬁgl and

Eﬁ; g E e, ot  §o%lab H0g (Je@erlnrﬂ%rd??/ ﬁ%&lﬁl@éﬁt&fd@a%??ﬁi E{% ?gat)z &?@?rmy%i gg&??gs 2.
|V, Tg,5 a9 Hmintebpating Eﬂtﬁxéﬁaé f’eét%rQﬁ'ﬁé&%OMd an extrapolated 8%&9 Bed above.
These resutdnsitish &nﬁéﬁtﬁrel('ﬂ') JfAAL"E. THe second scan showeds a Ty at 141°C. The 1H NMR

%‘} ble 11 spE?rum of the g?gﬁtwame/egéntwnh thek%geél;omr&ogatf &?_tytmsutlon élze

([err] O exclusior{dhrorhdtogmphy using sairow fraction(polystyijeG) standards(gidye the following

25/ 75 m chu?a}weightanaéﬂ'é:OMw: 98,446]a%d3 7,802 7.8 14. 6

25 507 50 064 ™ 135 11,2 7,459 - 7.6

8.1 10 Mw/M, = 2.361. 50/ 50 0.76 | 138 12.7 7,354
8.9 6.2 The general procedufexd i exafpleiWas psdab prepare additidndb/ BA ( 75/ 25

E‘SSCI’I bed in
Exanpl e 7 Lomp pONates g 0 178 nol), BA ‘

(13.55 g, 0.059 MDEam Assw,mmamemla ﬁt@xlﬂtﬂjsﬂxmﬁmo 1By
(48.7 g, O. 6164TDH¥ 3/ 36 Ior é é‘;ﬁ) mxturﬁ_h
sti rr edSatProte %ﬂﬁgtempe'at res abgyes “§"' EF%} ¢ T{PERSE Y
phosgene (tébﬁsphrq;t plaqidds iveremachivaes irto bést specimenso \'rensnleﬁrengthut gisld (Ty),

B‘?LLECPHL%?RQW“&% EpPHont IRRRR PO Y Gkt de2RR ) 1 0
13 g of p

to
dhAsedistioniin PYBR haskinen sasTSlafpe it eahaneRd rasitance o physica
REPLACEI\/EN'E:@HEETatlgue, reMlﬁnQ@v‘ liriiﬁaﬂd Iong-term property maintenance: see R. Bubeck et

Process

Mol ar Rati lﬂ-‘Al&‘QQR gpchpr%Qﬂtgs h%.k& EH%}‘EA rR&ar ratlos of 50/ 5? and 25

PCT/ U895/ ]a;‘:,%? m. En s:.SU ﬁ qV T, %no?Jth %&Iwg%)&(é\?em\mg@g} the

pr oduct20na mh %o on exchange resin. Forthis
conposi ti cmscr-hedMauﬁtesmwltaaelsmwrymhblﬁﬁt hyl ene chl ori de rather  than
“a sol ution. The prodIE.b!e_'!Nas | sol ated by adding the slurry

to 3 L of nethanol in an explosion 5 resistant bl ender. The product was
filtered, dPHAMSIBA a hd¥d overnight, awot_’hen drived for E%8 PM8Rirs in a
vacuum oven_ata_BEEE[ er ddlf@ The duct (fidblimed s@ss g ark@was | d% uble in

t he fol | ow Z; sol vent st hat di ssol ve BA pol ycar bonat e;_ met hyl ene
or

chlori &8, chi& tetrdf%drof ur®3 di neb8881 f or el de, ~ Mef

symtetrachl ogsg hane oéh conpr eagi on nojged 7 459aque (7@pproxigately 0.02
i nch thi cknessg J)repared at 250C (3 m nut es nol di ng time,. 10,000 10 pounds

pl aten press was WRT8 - f used38opaquel2reasdiiS8, i ns@%ubl e i &2t he

solvents listed - above, and does not stress crack when flexed and

exposed to acetone. DSC anal ysis of the -product showed a first scan Tg

of 135[ﬁrr] C and a nelting endotherm from 175[err] Cto 220[err]C with a
Example 8 Preparation of DHAMSIBA (75125 Molar Ratio) Copolycarbonate Using Solutlon

Process
The samé equiptne_nt as described in.Exatane 7 was charged with DHAMS .
{40.309,0.178 mol),.BA (13.55 g, 0.059 mol), 4-tertbutylphenol (0.71 g, 4.7 nimol), pyridine
{48.7 g, 0.616 mol), and methylene chloride {0.5 .L). Thé mixture \itras Stirred at 250 rpm and
slowly purged with nitrogen as phosgene (24.4 §, 0.247 mol) was bubbled in over 21 minutes
while maintaining the reactor température at 18°C to 26°C. Thé product began to precipitate
_ from the reaction solution when 13 g of phosgene was added. The same workup procedure as

- 35
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transition peak at 194[err]C. A sanple of this copol ycarbonate was

char acteri zegwongnsgdi cal m croscopy under crosspol ari zedPCTAY8A5/13869
dgscri bed above. The sanple was applied between a 15 glass slide and a
glass coverslip and then placed on the programmble hot stage of the :
m croscope. Agh&gh iJﬂarﬁﬁE? vﬂg folOEd Glﬁ%%ﬁ@p%ﬁd%h%@e@ﬂﬂoﬁdﬁ column of

Coservat | on. lon Sxcgige resin, Forthi corpositon the REpOUET WP I VLS EYlane hiridestihr 20

145 than a solutions| | ght ‘sof teni ng observed when corrpr essed between

coverslip and | Y 168¢ methanof in an exbl
Fuses 1o highly bi ref r ITefEaquctwasisolated by addily hiiumy fo 3 3¢ methancl i an explosion

hi ghl y bi ref rirAtssant] blepdere @&prpqiqﬁ was fllterezbgrled in a hood overnight, and thenrqrgﬁ Fc;; 48

bi refringent, HoufsG®aGachirdiodenathio°c. qmabmarwe.gmelsasgena @i i$otublein the
orients with?hfar to ghec ed, donai n

fl.ow, di

sone i sot r opi qQving;so 6\%5%3%8550!% ycarbonate: methylene ﬁ%ﬁ’ i e CB||°(rﬁfPru"|J'd
_cont ai n! ng _sca:etrdlydcbfmn.eﬁmethgfmmamulgl andsym-tetrazBloroethane. A compressnon molded
:I)Is-iz}\/rs;)gl S aE! 0?:4 QE’J F&'uma%@ly 0.02 lnlﬁﬁ(ﬂur@h&s) rEpaPJdeaQ 2503¢ (3¢Hin@bs molding time, 10,000

,9-Bi s I OX uore
Copol ycar bo‘lﬂatﬂ?“"g’ P'ate'z/"'}g“‘" ¥‘"’g’ welhy @P%{I")eﬁ?aal?e'ﬂiﬁ"@'?)'f‘ the solysnts lisfed o 5
used to preparabowd;iandddikinét s(riﬁkrﬁac when flemécbandreapased tocugtohe: MSClanalpsisof thiehe
resulting cop s °
anal ysi s sho dgwgw% AT’??Q ?’Mr:g't‘d %@gﬁhgﬂ err i ol nutgthgg?‘lzﬁéga
rate). 35 tranmggeafgsw A sample of this copolycarbonate was characterized by optical

PCT/ US95/ 1386 chroscopy u@@&ﬁkﬁol&rﬁ&ed ligHtapadsaribed BbéVe. TR simpleVas applied Betiveeh @M
DHAMS, Di phenyl nat e

re h 0
The "pol y mars; Asst1ids AL 3 3 Fovecsiban ten Rlpsee o heacnerepmad FELAASS Y Fitac
fitted Wi tricrascope - AMbeaiting cap ofE10°Upinutevwasemplayed ansithe ﬁz!lomnglrewl!s\perddl e
stirrer and a ghisdg Vigreaux 5 distillation colum, distillation head with
a thernoneter, condenser and a receiver. Diphenyl terepht hal ate (0.0143
mol , 3.64 g, Jempesagurefig) i\ at Obsereationser epht halic acid), DHAMS (0.11 rol ,
25.84 g), and di phenyl carbonate (0.10 nol; 22.02 9) was added to the
reaction fl aslgo The appartﬂieamgea&r;etaamuaélmd and refilled with nitrogen
three tine flask was i to
220C When the-q?ol I d reactant ?ifﬁﬁtg rre"i %“Neq%rﬁcgﬂﬁﬁgegg%g?%vg{gﬁﬁlﬁmss
stirring was started and |itHiigén hydroxi de (0.36 mL of 0.06 M aqueous

sol uti on) 168s added. fuses to highly birefringe¢, op 8] ViskOusifiaids kerhprefed\as
raised to 265[%] Cover ap one, hour pressure was

reduced from spheric pre?ggﬁ%b'feé"WTb["é'r"l"Tﬁ%grmspheres The latter
pressure \#88 nai nt ai ned fhighlgbireftingent, viswagfluidfsticopajescenti nematintexturs,

m nut es t he® eaction nass f orgiiesks Qith sheatd give oW tiredtel Boains haf t The vacuum
was then rel eazsaed under nltro%en and tﬂ drogactlon vessel

me isotropic flu served
285 isotropic fluid containing scattered birefringent regions
291 isotropization complete
30 - N
Example 9- Preparation of DHAMS/9,9-Bis(4-hydroxy-phenyl)fluorene (BHPF) .
Copolycarbonate
The general procedure of Example 7 was used to prepare DHAMS/BHPF (75/25
molar ratio) copolycarbonate. The resulting copolycarbonate was insoluble in methylene
35 chloride. DSC enalysis showed.a T at 173°C (first scan, 20°C/minute heating rate). -
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was renoved fromthe salt bath. The reaction apparatus was cool ed and

di sasseniyigxgnashve vol ume of phenol recovered was 20. pcrvososibssof | ask was
broken away from an opaque chal k- - white product. The plug was sawed 5
into chunks and then ground in a Wley mll. The pol yest er car bonat e had
an i nher engyisROS ifapafition ofFdlyditearlbBRite o tHAME Biphenyf Péreptinaiatd/ #Hd) - 20
DSC anal ysTS, conduf;étbgd a °a s%an ir'ate of 10[err]’ me?mte pshO\a/ve ds a

mel ting transiti onPighen §f' pRate. " Exanple 11 - Preparation of Polyester

from 4, 4' - D acet ox Thepglymerizatiin\vasirun inar2s0 mMDéiAdENeck tbund-bottom flask, fitted

T ht h t
comvort " Dnfine Fblnsck pgapter upon whih are kel o iy PRGYSBAGFARAS TR VIBEEL 0 |\
equi ppes V\ﬁ"%tﬂlaﬂmt'iﬂ'\‘d@hﬂﬂ'"aéﬁﬂ hﬁ? withethermoragter, condensarand@ recsiver-iQiheng. 133
mol , 30 Q) terdphitiiafats (010143 WoN 3.6l6g, @R ef&rTieRtive 6Bterliphthialic 4ERS, DHAME0.9 e, i de

200 ni). h t fl for..3 ho d
(290 1. aseghi RS il 5l e Sy SRt B O
Chr omat ograpphsatysivrE jacuated g refillddavithanitrogeothriee times Thé flask wasimraersagiin a The

Feaction nhxjkdi sait Bath prétiabted to 200°C. WA tﬁ&é&ﬁ&l‘ﬂa&@ﬁ@ ﬁaJ rﬂelEé’o"EBV&n@?ﬁ&&%
met hyl ene chl ori de and unreact ed acex’%g lorid eaving a

powder s 'L‘ﬁ‘é‘%r"&&%i‘t’"%‘@aﬁﬁf@a A By h . ?%@W&%M Paueufsalfoniy hyl
i sobutyl kwasadded.resulting in 20.16 g of DAAMS as a white crystalline

solid having a nel %gg,&gm;?g%at#%%%%%&m 265°C over a peri one h(#}lf

pol ymeri zation was run In -neck; roun ®fitted
with a tworrRswie wadrasuead framatmespheric msereﬁe@ﬁoéams@%sﬂmmr@@wmr er ar‘
?h13 cm Yﬂis%i%:admed fdﬂﬂﬁbhﬂdt&?@rhfféibﬂmlﬁtfrhaﬂ m#uee‘slumhmadm&stf&g%da |

er none n nser a recelv I el al |1 C ,
13- 00g) 1 M RREERF aft ThevabiSfrds hon i§RpeedlyriRE pioget mif tne réapiion versg
flask. - Themapgmo\addmnwassadtkm!udhecbaamm appérnatus e@s cooled and disasspmbledaTbe ti nes.

The flask .
268[ or ?]5 C voluhmé’ﬁihéﬁkﬁ Pechv¥rdd ﬁé’s%g'?nLaTﬁ@ileﬁﬂas‘ﬁ lIenQ%Pfr%"aE%B& t&uﬂk hours as

whi t suspensi on ecane a overt
The. t enpor WHitRRIOYL The Bia)vas sawed intp chunkppnst therrgrowndin g Wilex T

- 16; polyfestefrarbohal® had an inherent viscosity of 1.05 dL/g (pentafluorphenol, 4S°C 0.1 gIdL)
PCT/ US
ddi b o?ﬁ{a]&%%%raﬁ's's' fond§&§#t$ sLﬁWe%‘??@cﬁrﬁ&tﬁL %ﬁ&lve[a?é m&&&g%ﬁﬁnoﬂéﬁi%a’g .

rel eased UBxampleddt F@g@’ﬁ"°’l‘l’fé’° 8¢raft<@u4'érﬁaemt°xmlpb§:mwst-lpawDAAMS;mq ow
pol yester was 26g. Ta;bﬁ,tﬁaﬁmmer contained 9.7 nL of acetic acid. The

pol yester was er -a n qubIe in
pent af | ur ophenol a?h?f?wé'/'aﬂm 'ﬁ‘gf’éP?‘ffe‘°%"°"%§@q§ﬁ8P8§Mé i a$PRIE o1 yrer
resul t ed i -neck o500 InH.croundrbottom flaskheguinped with a ceridenses and-nitrbgendnlet, weresadded r ange

f 25 f
([))AAI\/B[ &g}étﬂ% qui friol, h&g) a_nd (a:tée{l:')i i (@ 365 ma r@qﬂb ﬁ'dtrhélﬁylme chivriak mg\g% ;ﬁ(T

en20|g
2, 6- Nap ht h éﬁémrblamg(ypq re lmp go% a clear solutcon was obtained, at which point
poI ymer i z dyiHigh Pressure mmuldrthmrﬂ'tagrahhys(ﬂrm analysis the reaatiorohdalotachad édmgdtionf i t t ed

10 with a4 &ﬁ&ﬁ&%@%&oﬂ@ﬁnﬂeﬂo%ﬁﬁ#%@%ﬁ %Eﬁﬁ%ﬁgéh‘?ﬁﬁﬁ' rrer

and a 13 cm I 'gr eaux ation co ad wt
t her nonet eand uptaaetesh acetyl ehieride, leaving aMbite powder as the prodush Thgicrude groglgst wis

:Z) erl\)/gt( 6 rgzr?déllllz(ee 1:8&-4rgahmbbu@| k&ﬁbg@éresdlﬁ@@nh fdheylot mh?cslaBa Elﬁ.t%ystauﬁb

no ed to the reaction flask. e appar at us
was evacuaff"é‘?jhav'”ga %ﬂ'?’eﬂq}'ftmgd&ﬁt h nitrogen three tinmes. The flask was
imersed in a nol t T paiymerisatian was cundn 8 350 mbsingle-a&  round-mttoph askfitteds ol i d

reactant it a dwd-deek aaagtmbs@whkm mnmwasﬁsadarelmma a$3 ah VReaur d

Feact | on 1St cahin. dstlien headavith 4 BeTIRgiet PRI AL FRPFSY 0 2 hour s
at at nmoggp mrephtrpheﬁdm.eu riihlets 990} apd BAAMS (9.084 mol, 26. 12 g) were added to the

reactlon flask. The apparatus was evacuated and refilled with nitrogen three times. The ﬂask
was then immersed in a molten salt bath preheated to 260°C. The white suspension became a
slurry over the next 2 hours as the temperature was slowly raised to 360°C. The pressure was
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| owered to 2x10[ err] atnospheres and this pressure was naintai ned for an
addi tional hovwoogizsze 340[err]C. After an additional 5 m nutmsyusese3see

‘reaction mass fornmed a ball on the stirrer shaft. The 20 vacuum was t hen
rel eased under nitrogen and the reaction vessel was renoved fromthe salt

bath. The reactsnwy 18R & 207 Le%dAﬁmnduam%mtesIheammmaf
flask en a \F/! from

acetic acid %}f ‘gred was

opaque yel | ow co ?’@t"a%'f“ﬁ‘qm re ea’%‘@"ﬁ!"ﬂﬁ%ﬁé‘s TE%\?@H*&H’PB“QF}% R’squﬁ'rﬂi'et hen
ground in a W lyeliowpdiyestef 33 2815 Mysriecaivee comthinddSl? L ofacetic acigic Tine pakjestenivas

10 a t

Prcpar ati on of TS ibs fodiefind #%éf‘f%%h"‘as"““@‘"ﬁﬁmwﬁw stp ESATRAPARC e
( DES) ‘5 DSCanalysis of the palymer rywaeam pﬁ\eevf qge&shmg'%ames
gener al procedysryeof 25°% S ROLE. 1 using DES (0 14 nmol, 36.5 9) and

di ph I bonat l,, 32,1 : ' t .S, nduc
choneny Car CoR il Bt WindPhion ey A BRAM RSB g oL
g) was 30 renoved as a (8BA) and 26-NaphahalengdicarbogindtidNDEA) The i sol ated yiel d
of DES pol ycarbonate i Sphdpo ?merlzatlo;’a_ Wa§ruﬂﬂ‘l yﬁ%h.%@iefhebﬁ%@ﬂ l:lo\&oﬂfﬂagk Fifred L/ gC

(determ ned in chloroform a
and no i ndi dat %‘H?WP‘“&"&?&PWM@J‘{""Q{\ “{%'Bﬁw}"ﬁeg ﬂ&'aés@aﬂd'F &Hfféa'béja %@g\{'areaux
300[err] C Thedpﬂlamatdnomaxdttmmmwwitbd tiermameter korjdendepandlrebaver.SABAI T

an atmospher 6 10amey b o5PGcRoonBc AR Theimdl 2 4, MRIGBFF ST, lopved

Tlerr] at 92[e ence ransit tions.
14- Prepar at i o RAGMSE-AeNaHEIQ. 46 ghyvere aMﬁdetP ﬂmﬂ@}’ﬂ Gasks o Thecapparatiswas evacuate

Thi s copol ycar grdtifled\eith mitre tﬁﬁhe@ﬁfe@rﬂm&m@aﬁmﬁeﬁm&wol@ﬁmmm.ﬁemated

57( SEE |n§ | 1 e :j ggkg@% When]fhe sr;?d i'eactant mg% tfoforma molgen reactlon mass, stlrrlng wgs sta?’teéi T?d

(0.16 mo], 33. lithiyw hy@mdﬂg%h&oﬁwm Magquepus soiutidowascdied) The RGEtinnrthi@perature
290[err]C t he ue
molten state aﬂaﬁf%‘“‘ ‘”j;g‘mﬂ%%er' o g1 AR RGP essurd Fhi Bradr b
during the syn laveessdito 2 amal“t'?%ﬂj’dé'éiw&?ﬁ'&rvﬁéﬁ‘&t"éa'W°wa&’F’H‘?ﬂ“'&‘Q"’aPt\m| te
g r7 >ést aljl i ne lsolsw.icmftalan badlhataesimwéﬁsﬂhefea&%mas%&Mamn&hshMa& T at
and a nelt | t u a
Crystal || 22D Rays s AR oy Hlaef oGl ani s eb o Wik [EPlpAed iR ud it
pol ymer was i nbathubhereagtionappayatusiwassaoled mlad%ammbhuomfve!umea:? agetigagid dL.
The pol yner fTEHcowY@édWﬂtsle?%L' Yheéfldsk @as tB8ken a@ﬁyﬂ%h&ﬁ%ﬁh&de%ﬂoﬂ%ﬂ:&ﬁsterplug

D - o S iy wes B 4 gt ol Fhor e in ARG, B analyis R5rdined e

DHAMS/ DHS (190/ iﬁnméaﬂommlm):e.dtqwdd oeltirgrteansitiomat 280°€par ed according to the

grgrglnerg!z pro%?d! ﬁﬁéﬂ%ha:tﬁg;lo'ﬂﬁél i eg%ﬁ’?%%?xyé ﬁg,a%),a -%j@(ﬁ,,g@,em

prepared according to tRE)procedure of McMurry and Silvestri, J. Og.
Chem, Vol. 40, -p. 268m(sbamabonibewwdlazm.mmgenem pmmmarﬁmem

2200111 C L 29 e B0 SR, W00 i OB BTG 2 oo R el
copol ycar bonat eondsvtegffomgo t° 290°G, %l@h‘m mixtuge matred isptsopic Phenn!(25.9) ‘Mﬂ%

POl ymer Wwas g Npdpddved 8 d distillBtelavtifg the Snucss, dﬁ\e%lated y.el&brl :strs%gematat&sjq g/ dL.

ovsrall ?liiats . iﬂﬁ%ﬁ@rﬁ?@@aﬂéﬂ/@?ﬁf@@a?fiemw inchlaggtorat I BSRAANEH i ng

scans. The secshuived a Ty atByed andgnodmdicationd of a neftingrtmangitiont in ¢heszarphagesdfasicdo a
mel ting transi 5608 e pgﬁar%Jalerégqn@aled at 125°C for 12 hours under an atmosphere of

nitrogen. DSC analysis of the anngaled sample showed a Tg at 92°C, but no evidence of melting

35 transitions.
Example 14 - Preparation of DHAMS/DES (90/10 Molar Ratio) Copolycarbonate
. This copolycarbonate was prepared according to the general procedure of
Example 1 using DES (0.016 mol, 4.19 g), DHAMS (0.14 mol, 31.76 g), and diphenyi carbonate
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20 crystallization exothermat 196C. The nelt was optically anisotropic as "

det er m npg Jglis638 met hods descri bed above. Exanpeprudéiimsses
Preparation of DHAMS/ DHS (75/25 Mol ar Rati o) Copol ycarbonate
Thi s copol ycarbonate was prepared according to the general pr ocedure of

&

Ei( Sgln; %g?%@%g%ﬁzéob?gnﬁﬁh%&égi% W-&g c]tg% gdggfth\/\?aéz%b"g ed f rom

220[ er r] C fram aplptropigdiquiddo ap gpaque ﬁ‘°#F'7<itEﬂeét 270°C. t?éermmwbywemavedzsm
Phenol ( 3Wis)iatedaringmieyyithesi. Thedéstlting k@ﬁdwcﬁuaﬁa}eubmbtﬁuéu £itite The

d a lid. Th
o5l 100 SRS SEIERTS St ot S5 Ao P oA o
DSC an eﬂ y drapsitionaicld7 ' duting wehe#tmgrsgm and a tm!ahl!nitloo exatherBGA C120 during the

crystal I &asn.@rscaax%msmawmb@r mnaﬁ;uéne\eﬁ@nap;aml&affoﬁméﬂ5/99' ¢ 30 as

d itse rmne q‘hg Xolymer mt was optlca‘?ly amsotro_[nc aﬂgﬁquy@ﬁﬁfaém'%FW@ﬂY"s or

pol yest er claschiberdbdboveonposi ti on -prepared: fromat |east one diol and at

| east one t gﬁ*” L e| n

(a) at | eE%H; iy %@i &6@#@5’#{2 %;ﬂthg&g.g,g ﬁé/#]d'ﬁa&% g'taurr s'gr or carboxylic
acid ig0 - sel ec‘?Wf’P@ﬁﬁ%ﬁ@ reglas spric) eapolysarbepptevas Fepared according tothe ()

gu a |( {<y| hc | amw@admduomah@wmmm (0.02 13135 g) ISHANISD.14 #dH 32.5g), and
|1 S r ha

di car boxyl | c l«'})c‘ | %gmaﬁeﬁc‘gr'"ﬂ‘@ﬁ?af@P@gyaagrepﬂ%mgm%m,e e&&%‘d’gr omatic
hydr oxybi MeMupty apd SidvestriidyQugoGhen. . Moh 40,p. 2687 (1975)a e pdhpmérizbtictosasor net aI ‘

salts of %biﬁilcﬁe'ﬁ‘éﬁwzzﬂ‘ﬂo 290°C The reactlon mixture bdahe dphq &e%%ﬁﬁ@%‘éhol?
percent of the dl‘? ‘{FEP\M; %eco osition iIs- repare

one or 1HoM@ SEMAYET 752 qitilpte duting the synthesip) JThe resyiting cepolycer gtmte.a? Qmsch
consi sts iblatedkas e white fibross solidcThe pdlymeswasdhselubirdn inethyleh@ehligrideop CONsi sting
3 i it ny RSk /g D8 BRI Sl iing ropsigon o 267 ang

al ph a, al pHasta ;qf@pﬁmtggqq at 20ReC durmg thefurst heating and coohr;g scameﬂ‘@@gppgg tion of
Clai m 1 whedtiigand aaanagkanwftmwn shéidilta rﬁéltniymm’bne{zsé& dngh and (b) is at
| east Onef&ﬂﬁhz@q%k%%tﬁem aq%éllcf-ﬁ.\é 5 I ne cg;?y Q‘nso{roplc as determined bythe

(Canc el
- methods described above.

sts of

Example 16 - Preparation of DHAMS/DHS (75/25 Molar Ratio) Copolycarbonate
This copolycarbonate was prepared according to the general procedure of
Example 1 using DHS (0.04 mol, 8.45 g), DHAMS (0.121 mol, 27.3 g), and diphenyl carbonate
25 (0.16 mol, 34.5 g). The reaction was conducted from 220°C t0.320°C and the reaction mixture
became opaque at 285°C. Phenol {30 g) was removed as a distillate during the synthesis. The
resulting copolycarbonate, 35 g, was isolated as:a white fibrous solid. The polymer was
- insoluble in methylene chioride or chioroform at 0.1 gIdL DSC analysis showed a sharp melting
transition at 299°C and a crystallization exotherm at 228°C. The melt was optically anisotropic
30 °asdetermined by the methods described above.
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5’ The conposition of Claim1 which is prepared fromnore than one diol,

i ncl udi ng 9,Webé/sis# hydr oxyphenyl ) fl uorene, hydroqui none,  PCT/US95/13869
4p4' - di hydr oxybi phenyl, or.4,4"- 20 thiodi phenol . 6. The
corrposrtron of Claim1l which is prepared fromnore than one diol,

i ncl udi ng bi sphenol A. 1A polycarbonate, polyester, of Waﬁdéﬂim@ts'c&m itih Fed flo
wherein at |east 25 mple p%‘r’cgr onae oye oo " - ro%gvp\/rit i C t"rlte

conposi tion i §’p?°€‘ﬂ'&f“é’ﬁ“’§r“émg’fsﬂgﬁe é“(?f'f)&'rgpa o Feastone carboiate pré CURsor qf fater
conposi ti on ofprédussbrywhessirer &iiir at | east 50 nol e per cent of the aromatic
diol s fromwhich the C@Rﬁ%sﬁé#\ﬁolé Eerpernfgf”‘trh gﬁr%rﬁtépfeémgr &lieP brecursor present

9. The conposition of e percent of the aromatic

diol s far orin theireactiem@igurisseletediioms prepared are sti'l bene diols.

10. The conposi tion of (ydidkyltatboratys idtyltdiborjatds)dationyithalides,and bisitethlacaled)g ht
30 average nol goul ar wei ght of at |east 10, 000. 11. The
conposi tion of @ %2 wherein the average difference between the

clearing tenperature atianmiatic dieanpraylicasids hydroxyhenaeid agids hydroxyaprihaic pedsat

| east 50C. throxyblpl'henyl acids, h;d?'oxthﬁarﬁlQmsértth%lﬂés Mka@tsf:f Such Y4B & N
t he polyners thereln have rsd}rﬁ’r‘gerature of | east 200[ e

13. A conpd®ition co rer'F)§f'9f§j“°&f orlpglcs(gre ) Y centining cg\,gp%? orgster hgaup whncﬁ
pol ycar bonat e argsrey#ted by cont!ctr@g)éweéseweasthdnahetrpﬁmpmstbnomnm‘ouﬁw selevted and

at |east one from @tor ﬁﬁ %th &em F%or?;l oiadlglI Jnfdglr r@ggtloﬂ P&{dEERBL ﬁﬁ.ﬁ én MH%

14. A nol ded or e Co he conposition o
15. The corrposptfﬁsonﬂdmg@imgfmh(l;'?%%’ at Ieast about 95 nol e percent of

the carbonat e pr egysfedst ' mélap&reent bf the div] frebcit MithdiREMtIon@rfixtam@dhsists of
15 15 one or more aromatic diols, at least 10 mole percent of which consists of one or more stilbene
~ diols.
2. The composition of Claim 1 Which comprises at least one thermotropic liquid.
crystalline polymer. '
3. The composition of Claim 1 wherein the stilbene diol is of the following

20 formula:
U R

C=—¢C
25 | ] oH

H e B m o

wherein R® independently in each occurrence is hydrogen, C__ alkyl, chiorine, bromine, or

30 cyano; R* independently in each occurrence is hydrogen, halogen, alkyl, aryl, alkoxy, aryloxy,
cyano, nitro, carboxamide, carboximide, or R*-C(O)-, wherein R®is C_, alkyl or aryloxy.

4. The composition of Clalm 3 wherein the stilbene diol is 4,4"-dihydroxystilbene;
4 4'-d|hydroxy-a|pha-methylst|Ibene, 4,4'-dihydroxy-alpha,alpha -dlethylstrlbene, or
4,4'-dihydroxy-alpha,alpha’-dimethyistilbene.

5. The composition of Claim 1 wherein the reaction mixture contains 9,9-bis(4-
-hydroxyphenylfluorene, hydroquinone, 4,4’-dihydroxybiphenyl, or 4,4"-thiodiphenol.

6. The composition of Claim 1 wherein the reaction mixture contains bisphenol A.
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7. The composition of Claim 1 wherein at least 25 mole percent of the aromatic
diols present in the reaction mixture are stilbene diols. s
8. The composition of Claim 1 wherein at least 50 mole percent of the aromatic
diols present in the reaction mixture are stilbene diols. '
9. The composition of Claim 1 wherein 100 mole percent of the aromatic diols
present in the reaction mixture are stilbene diols. | ' '
10. The composition of Claim 1 wherein the polymers therein have a weight
average molecular weight of at least 10,000.
11. The composition of Claim 2 wherein the difference between the clearing
temperature and melt temperature is at least 50°C.
12. The composition of Claim 2 which has a meit temperature of at least 200°C.
13. A compbsition comprising at least one percent by weight of the -
polycarbonate, polyester, or polyestercarbonate composition of Claim 1 and at least one
-percent by weight of a different thermoplastic polymer. - '
14. A molded or extruded article comprising the compositions of Claim 1.
15. A polycarbonate prepared by reacting an excess over stoichiometry of
dipheny! carbonate with a stilbene diol. - '
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