AROMATI C DI CYANATE COVPOUNDS W TH HI GH ALI PHATI C
CARBON CONTENT BACKGROUND OF THE | NVENTION 1. Field of
W@ b@otinsent i on [ 0001] The present invention reP@r/E82009/036517
generally to aromatic dicyanate conmpounds which
conprise aliphatic noieties having at |east about six
car bonARQVIA HGIDICY ASA TE GOMPOIBNDSsWi Thr HIGEE ALIPHATIC
based on these conmpou@ARBON CONIEBSTon of Background
I nformati on [0002] The performance requirenents for
thernosetting r BAOEGREAINDORTHE INVENTERY! | cati ons
continue to escalate. In particular, high frequency
1. el etiddof ths limengofbeconme nore comonpl ace with advances
g copput er, communi cati ons, apd wirel ess,. .
[040 EhndMogresent ipyenlicB Plaise saprally frpomalic icyapgfecgmpounds which
comBtNaliphikie malaw heddsed Whe! ol ki 6QBSE aMss @aRd to resins and
di ssipation factors as well as enhanced thernal
thermgset prdoets bp@d08] theyegpripoundsyanat e conpounds have
been used in electronics applications for many years.
The nost conmmon cyanate, bi sphenol A dicyanate of the
2. f ol IiDawuBgod 6F Badkaiougambangigpar ed by reaction of
bi sphenol A (1 sopropylidene diphenol) wth a cyanogen ,
[0002] | dbe  pasFormpnesp| lequirsRaby elier beHMeRsttingn 1eHes pised et eclectrical
aci d f le,. trd ' .

oo o Aol ERuie o B RTR e p S P Befopies have become
madilé Cyamaioaplate cyithohelvamene ibi spihpmef,. cSaenuntcagions,ERnd  wireless
612 783, the entire disclosure whereof is expressly ) )
techpelggighr 4 edehyheedle thisie ds Adices dor sumymicopshqypreduced dielectric

corgsilt\la\éﬁlt:sle\%ldq}g P84 kaddrs Qé@feﬁ Qe RERRed mgl&gaég&?grta&c@fe

tric properties of resins pro om aromatic
[00934 N Arenmaopparattscanapoulnds hagerteer dsdalyini abertieass applidagons for many

S S R A e e

alia, a class of aromatic

NCOOCN

can be prepared by reaction of bisphenol A (isopropylidene diphenol) with a cyanogen

halide, for example, cyanogen bromide, in the presence of an acid acceptor, for example,
triethylamine. Another known aromatic dicyanate compound is the dicyanate of
cyclohexanone bisphenol. See, e.g., EP 612 783, the entire disclosure whereof is expressly

incorporated by reference herein.

SUMMARY OF THE INVENTION
[0004] It has now been found that the dielectric properties of resins produced from

aromatic cyanate compounds can be improved by increasing the hydrocarbon content of the
cyanate compound.
[0005] Specifically, the present inventors have found, inter alia, a class of aromatic

dicyanate compounds which contain a high percentage of non-polar hydrocarbon groups
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di cyanat e conmpounds whi ch contain a high percentage of
non- pol ar hydrocarbon groupsand afford resins with an
WO pgeoaes conbi nati on of (I ow) dielectric conse@nus20ameB6517
di ssi pation factors, along with a high gl ass
and afdmsliredionwitk ap énplosre@cargbindion & (idw)vddeapie comsatnedand dissipation
that the {pcaorporation of a | arge hydrocarbon

factqrs, flong withdHigh glasyEpRsiEny spPergire e Yu was speculated that the

indBf; P41 68 aa'iﬁgE hey & afod QArhidGreOtyodid R BUSRELALKS the thermal
m'xture incorporating these dicyanate conpounds, the

prageges apgpbsictie wadleobs e thathofagmbleEnanpleciacdypb@iifg these dicyanate

Thus, . the hydrocarbon portion of the omati c
copPEittar B cBHSbUMRS o FoURMTTS! Hacider it tleduseThus. the
hydifoc@bb® pdstin baEE drdnhRicMBilcydR&d SbAP6Eadd QWs MBiRe W6 ®e desirable
absorption and excellent dielectric properties,
beggiusch dfu pfferdd ednbpesel otisrredl f igsistaner, tihe oiseurbetbavipgipn gdaexcellent
dieﬁe@%ﬁcngr%}e)g%i%? | eitﬁgu)étau etbY eu%%rff%gﬁ try reecturrg e dvi trho J glelor];losettable
cured pro tet'$ hadé eretrom 1" s unexpectedl'y

mik@tN hréfaadd ttha@efro@r eashd My doOearddo praoise iadef tHek@rom. It was
aromati ¢ _di cyanat e conpounds of the present invention

unggscipefornd  thate theninesaped hytosabar rqpptant tHotlie aromatic dicyanate
. o os_Thi '

coBEEETELN% IS £ QRS A0 SN SIBABR ST My v

inctkevimgehs onh oaset andekd tegnperatakel. afhinatdictionwhieg bthemayicity on cure can

result fromthe cure of dicyanates which conprise_ a
help Preyen it oyse P ghasoFasons @%q?%%mmﬁ%w [cBdPgEgtpgom the cure of
dic%lgl?é?est VEicHIE¥RRA 8SmAflet HBpHkiBE S thoh PEBR thy@RcalbBR Yups than the

he present invention provides aronatic dicyanate

dicyampernidise presdnoimvehtgor( 1) : (D wherein: each m

{ndependently is 0, 1, .or 2; the noieties Ra and
1040 A B aEE RSt SPb o s mhds G af EPmipua of Tormula 1

al i phatic groups ha}vi ng a total of fromabout 5 to

about 24 carbon at QE}@pd Ra and Rb together with the

carbon atomto which they are bonded may form an

optional ly subst |ftfm¥.§a~ and/ oroptional | y unsaturated

and/ ﬂﬁ@p,u yal Ly pol%g\ycl ic aliphatic ring structure

whi ch “fas at* Iegggb y{ 8 ring carbon atons; and the
noieties R ndepéq]_wﬁf "y Repr e;eﬁ('ﬁ, hal ogen, cyano,
nitro, optionally su $titutegndl kyl, optionally

substituted cycl ‘I‘;RSZ]“\‘, v opti-ohal |y substituted al koxy,
opt i OQPL.I Y . fg;é E}»ﬁ KF{t‘:‘
A {:} ) i ee"; }
A
\jf
§

{Rim

oy

wherein:
each m independently is O, 1, or 2;

the moieties R* and R® independently represent optionally substituted aliphatic groups
having a total of from about 5 to about 24 carbon atoms and R* and R® together with

the carbon atom to which they are bonded may form an optionally substituted and/or

S0



substituted al kenyl, optionally substituted
al kenyl oxy, optionally substituted aryl having from®6
W@ 200aboiss 10 carbon atons, optionally substit up@dus2009/036517
aral kyl having from7 to about 12 carbon atons,
opﬁpﬁdeﬂﬁhdayumteﬁSiﬂd/mﬂ eptiarayllyopol yhyavicngiphatdmrgt aredoogt which has
O carbon atons, and op t|8nally substi tuted aral koxy
'%@uf PoercaBomBbms: #9dcar bon at ons. [0007] I n one

the ﬁ‘&%‘?&ges %quage%ﬁ?}ttlf agt%:rgye%g?lé?%%e%mgg 1% nlfro o?ﬁgyz{lgz substituted

alk(yll ApptioMIng (shbytitokel ebfﬁloarkyﬂlaSpﬁoMﬂlyJQ;ubﬁtltfutdhlmaﬂhﬁlyt optionally
t o, about_24; each mi ndependentli is 0, 1, or

subshibuted; alkeay, F@Htméaénamweqle% @%ﬁty,hapts@@rtly éyla%uted aryl
I

rafn €M) & 10 YR, S LS.kl hoving rom 7

to ubsw:bkl ictuthio@adatoms S apson al iyt ﬁﬂ)stlyu‘.tb@akﬁyky uaefrer tby6 to about 10

havi ng from about tqQ abou arb n .at ons,
caiRb LT Thean g st Rites <2 ko%y FRrar araii T habeug!2 carbon
atdiom 1 to about 6 carbon atons, unsubstituted or
substituted al kenyl preferably having from 3 to about
[00®7¢ arlhame ak s , thel asulasit idiayhede compolasisidf domathla (I) may be aromatic
al kenyl oxy preferabl¥ haV|ng from3 to about 6carbon
dicyppg cogwoupds Pt ivrBwlotlakubstituted aryl preferably
having from 6 to about 10 carbon atons, unsubstituted
or substituted aral kyl Egierably having from7 to
about 12 carbon atons, E fstituted or substituted
aryl oxy preferably haV|n from6 to about 10 carbon
atons, and unsubstltut r substltuted ar al koxy
preferably vin bout 12 c n atons; and
any non-ar tlcq;§cﬂgé nnl Jes co rléga“ t he
above fornmula (la) may, opti@ rry one o0{ nore
substituents and/ or may opt|onall'#conpr|se 0 ?
nore doubl e bonds and/ optyoq\ily be polycycg

(e.qg., b|c¥5t|£mpr f

. o
E S

(R)m

(Ia)
wherein:
n has a value of from about 7 to about 24;
each m independently is 0, 1, or 2; and
the moieties R independently represent halogen, cyano (-CN), nitro, unsubstituted or
substituted alkyl preferably having from 1 to about 6 carbon atoms, unsubstituted or
substituted cycloalkyl preferably having from about 5 to about 8 carbon atoms,
unsubstituted or substituted alkoxy preferably having from 1 to about 6 carbon atoms,
unsubstituted or substituted alkenyl preferably having from 3 to about 6 carbon

atoms, unsubstituted or substituted alkenyloxy preferably having from 3 to about 6
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[0008] In one aspect of the aromatic dicyanate
conpounds of fornula (la), n may have a val ue of from
W@bwat1863 o about 16; for exanple, n nmay have BCTHE29689/036517
of 9, 10, or 11 and may in particular equal 11. [0009]
cailbon anemaspetibsfutdédher eupiownd siraf pretarabilyshaving (doa) 6 to about 10
ach m may i ndependently be or 1. [0Q01 )
CAURGA-APH ¢ g ORI 8% S%Stﬁwgcﬁr%%afeé%mgiy htipgfgpm 7 to about
12(da}béd %)oﬂlﬂcﬁﬂéqﬁsthtute'dbbls(sﬁbstituted aryloxy preferably having from 6 to
cyanat ophenyl ) cycl ododecane,
abéytl Hhicsibdncatamat ond ubsah sttt tayt | qherbylijutsd hodloakec preéerably having

1, 1- bi s(4- cyanat o- 3- met hyl phenyl ) cycl ododecane,
ﬁof?%}Bfﬁéﬁﬁﬁ%ygﬁg?Bﬁﬂ%%yl)cyclodecane, _
P R RRTTHE POPBSP e fodhe Bt tla) may gptionally
cairi)oplei demeranabBitbertts sadfor may optionally comprise one or more double

B P B T T L =
[odoéé' b'I? %ﬁ’ié%ﬁ?ﬁt&%?%é&l&é{& l12dRH&&aRE Ju%?g':'o]f fgnﬁula (Ia), n may
present i nvention also provides pol ymers (i.e., hono-

haand vabpobdfyfremsjbcand torahoal yopfa ohniphe dintydnate value of 9, 10,

conpounds, of formula (1) set forth above (i ncluding
Orﬂﬁénéérafrwspaaeia@ef%qltq&elrleof). [0012] The present

ent i sQ vides a f]j ol rj I ] Xt

QR 3 PR ESRe b oR TRERETE T I S m may

indepepd@my 0 0 bhe. present invention as set forth above
(including the various aspects thereof) and/or a

[0Q0d fopry hinitinpexaopleared thadioanpigs of Sotselar(dédanhicdide 1,1-bis(4-

B e RO LRI

dofi@aaedant s, 1gOIn\semt:ﬁanaft{b-IsLméﬁl,yl;ﬂQh?gbmo@dsmah@,r S, 1,1-bis(4-
wetting aids, dispersigg aids, surface nodifiers,

CyaHéPRhsY RS Y¢ledgsangner s2.2dMs(4ney adataphepyloadpgeaptane,  4.4’-bis(4-

nt 41 AL i . o .
ey irrier DS PRFERN « LY Hik An SR RIS pORT HRREORY, 3 5-biscs-
cyaraonEieing])dexataidad-4, Goarpanothdahe t e ppefesed bxdmple rif i thé compounds
s set forthabove (including the various aspects
of %@Pk@dﬁfﬂ%)ria/lolrblé<%Féwt%wy{>ﬁé91@6?d%ﬁae-(i i) at |east

c d/ or repo r eof (ch is
0838 PBP SRS 200 1 PR PR 31 SIS Bl ppgmers) an
prepbBnies on thartidyunste ddvgpdindk edstormiie (CORIAURn abbig (iMBlding the

be sel ect ed
various aspects thereof).

[0012] The present invention also provides a first polymerizable mixture which comprises
at least one aromatic dicyanate compound of the present invention as set forth above
(including the various aspects thereof) and/or a prepolymer thereof and one or more
substances which are selected from polymerization catalysts, co-curing agents, flame
retardants, synergists for flame retardants, solvents, fillers, adhesion promoters, wetting

aids, dispersing aids, surface modifiers, thermoplastic polymers, and mold release agents.

[0013] The present invention also provides a second polymerizable mixture which

comprises (i) at least one aromatic dicyanate compound of the present invention as set forth



from conpounds which conprise one or nore
pol yneri zabl e ethyl enically unsaturated noieties,
WwW@e@aai4465 di - and pol ycyanat es which are diff eP€rusSionwees17
a dicyanate of fornmula (1), aromatic di- and
abpel ryradiagricesarions -aspmd; theldeyfyednéian ad@spolgumer dierecdiadd (ii) at least
pol ygl yci d et her 0015] I.n anot her aspect, the
ong EXBRRYAARE/GF 8 PFFé’g?fWI&ﬁftﬂPFé?O \ﬂﬂﬁb }SsCéP%Jﬂ%O agfgjeawith (0).
stan | a d.f [
[00?2?6”1133?66 gsp\é\%_o%hhe s%:%of?c? ﬁl%{rtﬁr% aPIQaB ?glglﬁé%{’d 6}1'9 may be selected
frogy REMPoHIdS \ﬁ/mk:hfdommlsé &tnar @iaﬁtose pﬁ)li}ln\/e&i’lhlsle efthiflbmbﬂly unsaturated
adhesion pronoters, wetting_ aids, dispersing aid

modgtiep aaé@mﬁ%fhr inad golyeyates pihich are diffargitdram aaimaﬁ%fp gf formula (I),
| e e
B SN R0k POOIR SRSl SRR g8 e,
[00a8TP! etigl ofhel VRpdck,ze@d @Rend heixpireSent fiufhe rktdnqmlsal &@ or more
provi des a product which conprises such a polynerized
subsfapeesy avhighp@ner pelpgfed rfsora sprlpmerizationpeaseliies. Aeryuring agents, flame
[ [ I e
ret%fa%é,gsr%glt %gstg ??1? Ella Qere da?%at%lél‘ov%gtrscglg%:rshg@%ﬁ)tgo%ro?%é%rg wettlng
aida dsperang aidh sarfdcermbdiﬁemnmemmblﬁmwlMergmnd anold release agents.
onposite, and an adhesive. [0018] The present

[OQlﬁJ/erinua@ﬁthar aspeglr eachdd shasvedastsantgecendapixtyraymay be partlally or

0
cof AT B SR TREA AP e P PR S S compries
suchnepqlymetssl miokpel ses the reaction a conpound of
formula (I1):wherein m Ra, Rb and R are as set forth
[0MHEbv elnwnteraSpf@sptb@ pradoct mpyraprapiise) at least anes@ﬂ yeelectpcalHaminate, an

hi
1 Ty s RSl a AR LsSuMER' b3 Bin ol compound

forgiuditioni @mh%cbs@temrmﬂauheme a base. [0019] In one
aspect of the process, the cyanogen hal i de may

[00d8hpritsepresganiogeniontilwr prdeidana pocessyfanpgparity odicgaate compound

002 In_anot her aspe the r tio be carried
of 6t prrver iR s, R TG 1APBIE GBEifine e0etipts apBse Hereo. The
prdee@GonlPeslthe kdhchioh a at@bhald FFP@EIa Off):t he process of
the present invention, the base may conprise one or
nor e of sodlun1hydrOX|de pot assi um hydr oxi de,
trimethylam ne, and triethylamne and in particular,
triethyl am ne.




[0022] In a still further aspect of the process, the
sol vent nmay conprise one or nore of water, an
w@bkiophassT ket one, a chlorinated hydrocarbon, BEI/US2009/036517
ali phatic or cycloaliphatic ether or dlether and an
wharetnrat, iRé, RYadoR ardxsrset footh abwasrplith, redpeet tsdbmaﬂﬁ (Txgiyt a solvent with
e one or nore of acetone netq%ﬁFth ket one,

an ﬁ%{gﬂ)% R ENFBIPMEEIC GRAtBHIIGH BYABPaen Ry ap ts prgence of an at least
ab&ﬁ%&Mﬁ&ﬁnéﬁgqﬁgﬁﬁgbﬁgﬁéwpf the present invention will
be set forthin the description of invention that

[0019] | dwsne aspdcwdflthe p@cef pée eRinogen hpiddet may c@fipiifReyanogen chloride

descrlptlon or may be | earned by practice of the
anq/ALBRNPEH. bremile nvention will be realized and attained
[0(&§ t i 13 &08 oz?sl %(I:th{f'le &ee&:glodlflncaty e C%Prge uté rz]lp zagesm eratFrleoorg from about -
40%@1@;1) dboad Gtﬁcher eof . DETAI LED DESCRI PTI ON OF THE PRESENT

| NVENTI ON [ 0024] Unl ess otherw se stated, a reference
[0Q2c1] a cblnmuemﬂmr asmquﬁetht prmﬁsm@éshtt Ipeescmnmgmtdmorthe base may

cofir Srpipalits oo LBBHEN S TR PRt Pt viamine, and
trl&l@ﬂﬂﬂﬁfé%d it PAESlaASidBAEmbR! €i N, the singular forns

a," "an," and "the" include the plural reference
[0022] esh 4 bl dotiteextpect efathieyprodest, ahcesolod:ﬂtenw eampl[lsléOﬁﬁ]or more of

walg ARG Bridie e mgted g Faitions & AHBARS poscloaliphatic ether or

dic@RRHNd BNFomafd hs@ot L6 Féd %Qarh]glet {he sSRefH thhE é‘(‘iﬂlﬁtnseadiﬁ or more
claims are to be understood as being nodified in al

of awm@nme@ywhxlkféomeenmh*yéﬁmw&llondAc@mirqﬂlﬂqrgfoym unl ess

0GR et Rty M8 THRR, kRO n e

dedehiptiom oﬁ[tﬁfeﬁtﬁ)cﬁf st fAlong n@nd Watl béraypardityindepe b ghe WG iption or
t he desiredproperties sought to be obtained by the
mayrhedearned by erfetiemof the inveatiqrr Yhe wysntionaydl broteakizpdnad attained by
C t
thet %ewﬁgg{"?? rPZ f&@sé 3&{1 \?/‘ﬂgﬂjieorﬁi% ?a%tg:ﬂ'%aqf‘]lg ﬂ?)?nt@(? 8 ﬁﬁhé‘é qult&tl description
and&tlainsheredgch numeri cal paraneter should be const rued
in light of the nunber of significant digits and
ordi nary roundi ng conventions. [0027] Additionally,
the recitation of nunerical ranges within this
speci fi dAETAH-EIR DERIFEIQY QIR THE RRESENT ANYENTION,) |

[0024irer Unddss \cilleu®Be atted, angaSentle ttbi acdrigdunt g®mpo@ént includes the

compound or component by itself, as well as in combination with other compounds or

components, such as mixtures of compounds.

(13 29 <

[0025] As used herein, the singular forms “a,” “an,” and “the” include the plural reference

unless the context clearly dictates otherwise.

[0026] Except where otherwise indicated, all numbers expressing quantities of
ingredients, reaction conditions, and so forth used in the specification and claims are to be
understood as being modified in all instances by the term “about.” Accordingly, unless
indicated to the contrary, the numerical parameters set forth in the following specification

and attached claims are approximations that may vary depending upon the desired
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exanple, if arange is fromabout 1 to about 50, it is

deened to include, for exanple, 1, 7, 34, 46.1, 23.7,
wW@eooany4es her val ue or range within the range. P¢O02B)PIN36517

The particulars shown herein are by way of exanple and
prdpertiep bpgit @s befobidihadsty eiei presedt Bwustsonomtahe tvh[@/ least, and not to be

ments of th sent i nvention only
COIbﬁln%‘é‘“éLi‘se@ Rite o Galisbe GPPYSOn gt AR A (RN %@}Vafe@ésoto the scope
of ttlga pﬁlrﬁéﬂ'eeaep%hn{éﬁgiluéarﬁﬁgtef SR Yoo URAEE-RIORight of the number of
descri ption of principl es and conceptual aspects
sigoffichitedigitememirdinanyentinding convettiors. r egar d, no att enpt
is made to show enbodi nents of the present invention
[0027] nor Addaioanlly,t thanretisativdc e samyrifd rrahg@ f)vuhdlaﬂﬁmtspémflcatlon is

erstandl of the _present invention,
COI&éfS% ‘ﬁﬁ‘ll‘?%e &b ﬁarwer%l YHB%Sea%dmng%SdWﬂthlw fhat range. For
r r [
A R e N
34141, 28365 enanyi mthantaihamrpamgm vdidlsin tlnenttaege alia, aromat | c
di cyanat e conpounds of formula (I): (1)[0030] The
[0028] et | @he RartiuthrRBhown tieeeiabov ebyf eagubfacxayple and for purposes of

i ndependent|y represent optionally substituted
ﬂh’éFfFl‘ijFa(ilF‘i}lS@P% apSeraPeHEnA s ot BF PEPeRt iRYAnEA® gelysngd gre presented in
r I e t u
SR PSR BRI SR b HBepk e Ll Refstly ndrsoot
deshrepabn béﬂﬁtprmbqﬂﬂs and cencepfuahtisjeeastt tixbpuesent invahtidreds tthis regard,

o PP ST b S ETRP R Hafhe AEOGT RO g deail than s

necfé'sﬁlli‘ﬁ rfof WA faRRkten®®  udbrsRAling! hefe bf@éhtaﬁc}b’ﬁtlolﬁ thd MRscription
al i phatic noieties may be linear, branched or cyclic

making apparenateethosy slilehinuthatasdhowndre savaial fargusedthppessent invention

re ar.e I|n ar or branched al kyl groups and
nwgﬁf HﬁPdﬁﬂéﬁggl 8?cloalkyl and cycl oal kenyl groups as

[O%i gé sglélo(%fl a ¢l k}?/reg?lﬂ%vg %ﬁrbg?}/irxsa lz?éﬁ)ﬂ?r OuBmatlc dicyanate

compBHid of f@rrﬁﬁfﬁt } , Nn-hexyl, n-heptyl, n-octyl,
n- nonyl, n-decy n- undecyl , n-dodecyl, cyclohexyl,
nethylcyclohexyl and cycl ohexyl net hyl, and the
correspondi ng nono- and di unsaturated groups. Further,
t hese groups may bgf§ybst|tuted by one or nore (e.g.,
1, 2, 3, or 4) sub fifents. Non-liniting exanples of




substituents are F, C and Br as well as aromatic
groups (such as, e.g., phenyl). A so, often one of the
worpioetti®ss Ra and Ro will represent nmethyl or eREl/DS20091036517
particular, nmethyl. [0031] The noieties Ra and Rb in
[06308 abiheembitionlRE dnld) R iy tiad slmoxfeofromnula)gatyhedewnﬁhntljneepresent
ich they are bonded, 2 opti gna

Ope%%l& tsﬁlfsé]&“tﬁﬁo‘f%&hatiﬁtg%%ﬁ g vingl § 9@l io fé?mpﬁzmtéy to about 24
calrb'oﬂgatéﬁlg u@tsl&'zﬁgy Wl €taPRSmBlr J)ie@asft)oﬁg%s %1 [Henzglﬁt?lﬁ'tlle%oieties

at ons. s of correspondi ng conmpounds are those
andR® fvaitlnlmel a l(eaﬂ)aprOGZ«} gThe lecal aleowf7, mt ilgnst hbowtkfb\aeleast about 9,

or plas et Aol V8! oGS ToR R AR (b ab St popot higher than

abb @V, dr R h?él@iﬂ'tthalloab(ﬁl@qéln%e Rligh&tic vadtic@RAMW be4inear, branched
e.g., not higher than about 16, not higher than about

or taclie randcﬂattrra@ﬁem theaturabastNarp limdHdg premelesbihgrenfuak dinear or
bra8nched 1]I<y1 grouas aéao di qyli] §Eou Gl tslsﬁ'lclo%lkpx 511{(1 f){fd%%lﬁenﬁﬁ oups as well
as @wl@mwh@t ud Upd:l@hﬂﬁylid]EW’]gﬂolﬂpﬁ Reclaboveef, ahemivR eth@) n-propyl,
may optlonally be polgcycllc (e.qg., blcycllc or
isOpFQRIY ¢ PEAYla AP Y Idly Pt BrisPIY) Biehyli 8818we indepls @-undecyl,
or nd nd
n- c(o%e % 2 al cfy);:?%hae% %/ Oﬁl?dgﬁ@%l)ﬁem 2nd égcrloﬁ@%éryethyl and the
cosusk;mtntitngennsno I fandodmntshtamtecmegmubst |Huuteat ltha:spr esept, may be

t he sybstituents b h same qr differ
Su%ﬁuteﬁﬁayt?q?gorewaﬁfp & 91 20508 11 HONHLICH Ihjayn%g examples of
sulbNtRS&NL 2RFL O aRY Bl-AR1v DAL hﬁ)nﬁﬁticeé%ubmédéﬁeasab @” phenyl). Also,

groups, e.g., optionally substituted al kyl gro
ofthavanegof tlomnioitoe aR L d6 RE awiblo re pae wms njghgl or rmIn)Hy lin grarticular,

i%qyl) and hal ogen atons such as, e.g., F, d, and
MY The al kyl groups may be substituted with, for
npl I
OGHITE oEhoafF BT 6 I BPES BpOTTORHEN, 0 iy Qg fhrm. together
w1fh)|thﬁulcarb(oh) dtoma o lwﬂdehethdjerﬂré ybangled, ad aptiodally substituted and/or

Preferably, the.v ues of mare ide C and/ e.0
opgipraly Podkgieral e nnEs ReE oHECAggh & feapanC s Ting carbon
atdahs. /Hxlaﬁﬂpplés‘mﬁfgjﬁﬂﬁdlﬁg rc@ﬁfp%ﬁi‘ﬂig aRahogesr foemdla (1h): C

and Br, preferably d Br), cyano, nitro,

unsubstltuted or substltuted al kyl preferably having

froml to about 6 carbonz%ggF, unsubstituted or

YT




substituted cycl oal kyl preferably having from about 5
to about 8 carbon atons, unsubstituted or substituted
wW@kMosy4ps ef erably having from 1l to about 6 caP@DKES2009/036517
atons, unsubstituted or substituted al kenyl preferably
[0032\]i NFhé vame3oft 10 i bdeuibdyedarimor @i oot Uosabgtiantabioad 7, e.g., not
ubs i tuted Iken on preferably having. fro

3to .
10% fin g %Lgr%dwt ?‘6‘?\% ap AbaKSTHi Aot dower %B&PP%{@&M not higher
thai?ir é@ou@rﬁff 3 L%ﬁbrll&f ﬂ??l‘éérrkgalfl L8P0 4 cho@@ﬁ’%ﬁer]tgaﬂ; QB@LR”M orlnyot higher

atons, unsubstitufed or substituted aralk preferab
thdmaaqug 12r ol Preforabbpaqud? 8c & HONn1 ht ankl, mrlsanbsulat Ul dde., giving

r substituyted. | ox referably having from®6 to
ris B VSO LLTBORCEY STRTENA uneubat i ¢ ut ed or

[oﬁijziﬁSt "[thlét@yg%o n%ﬁlﬁ?&(&cg%@fﬁ{o@m h DRViToRRLA g tﬁ!aa?%ptionauy

car bon is to be appreciate
be \plodyvyebe (¢.ge Hieyais drairicytlic)andl/Sramke wptionall e com@dse one or more

the present eC|f|ct|o and the.a nded cl ai s,
(e-hdse- sephd) APUble; taodsaadtoRdn L PPUSBR N AtEy One of Hore (e.g., 1,2,

or 8Y gﬁmﬁhé}ﬁ@tﬂf@n&%QHﬂ? oRdl §1!ib§i‘§uelﬁ 19Pres€ﬂﬁc l@P&¥sYikuents may be the
cycl ohexyl, cycl opentenyl, and cyclohexényl. Also,

samper élﬂf@mnall‘k}n hantjrlgnexahkbﬁyif sgb&idpsntawdach avlyde present on the

refera nt) carbon atons
Cy?}\fg%éﬁglg%t el H&C @W"B@S ceoﬁbloﬁélan%ﬁiy P%‘t&%ﬁ ft groups
havihkYtremel @b AokeByLaD6n GOMP (W1 ChettggetrN@hyW hfd A gen atoms
carbon atons to which this group is attached results

sughag pgeffedppyd Rr. dhe gk ylegioapemayi by suhstiieted veith,| for example,
ont B?mo@@%af&fgﬁﬂ%&rﬁ‘éﬂk&%%t %arlpo(ﬁ %i?u it Ct his ring

structure Ive rise ‘bi ¢yc onpound. [0037]

[003 alpRy %a@lel@flea% R RS RN oRE KX u G (PHAS) Bdefpéﬁde%fﬂtyelﬁl 0,1 or 2.
conprise from1l to about 4 carbon atons and In

Prefarabl s thavalues of npargadpeticahrod®or aoborilmi ting specific

| f th |
[0@33& els}?egélb‘%lﬁg‘?ﬂe ro ‘?y‘lfb%c ugH (Mge) m%qengﬂgly represent

hafo%Eﬁ ®W Yk, and Jygt Bpxﬁref@ltangbl cﬁrBprd’yaan‘ﬁE’tﬁr@p{?ff%bstltuted or
but oxy, 1sobutoxy, sec-butoxy, and teért-butoxy. The

S“'@ﬂti‘wedmla@mfﬁwblgrmpg frayn heosablost Hraarleah wionts, ensulwitituted or
; 2 bsti.t t
e ooty Brafiad) BRI GEEDunS Tl TRat atoms,

unSETEnREd di bt Rided aneb gl e RIr@bI§RARINE 8Nt k& about 6 carbon atoms,
Non-limting exanpl es of these substituents include

ungidistigend aropubséitietnd ggkenyl preferably having from 3 to about 6 carbon

atoms, unsubstituted or substituted alkenyloxy preferably having from 3 to about 6
carbon atoms, unsubstituted or substituted aryl preferably having from 6 to about 10
carbon atoms, unsubstituted or substituted aralkyl preferably having from 7 to about
12 carbon atoms, unsubstituted or substituted aryloxy preferably having from 6 to
about 10 carbon atoms, and unsubstituted or substituted aralkoxy preferably having
from 7 to about 12 carbon atoms.

[0036] It is to be appreciated that whenever the terms “alkyl” and “alkenyl” are
used in the present specification and the appended claims, these terms also include
the corresponding cycloaliphatic groups such as, e.g., cyclopentyl, cyclohexyl,

cyclopentenyl, and cyclohexenyl. Also, where two alkyl and/or alkenyl groups are
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e.g., F, d, and Br. Non-limting specific exanples of
substituted al kyl and al koxy groups include CF3,
W@EBOHPL463CCl 3, CC 3CH2, CHC 2, CH2Cd, CH2Br, QOB 0s2009/036517
CHA 20, CH2A O, and CH2BrO. [0038] The above al kenyl
attacte dadokevyy (e sergbleuplacsint )l cobbdent@ospf iadealphatic br aromatic ring,
car bon atons and in particul ar, 3 carEELgn at ons.

thayomay ibsi 49y nedh &2 if ‘Pliné ag,alkylers opalkonylege rgup avhieh together with
thealcb%lon BRI Yhicrdds ]gre{l H?%ﬂach&h?es@hdﬁeﬂy b }?r@ﬁ:rablg 5- or 6-

kenyl oxy groups may be substituted with one ‘or
me(ndaeged ribg sBucowe 3 thalvssd ofliemt-adjakéntnoarigont tamsoigs ring structure

substi tuen resent, the substituents may be the

t
My orc flibé‘f'yé Cgﬁﬂjoélf“g preferably identical.

O 1500 ST ot 65y U AP g om 1

ab@]ktocveaﬂrqnl atand ardyimpyrt@lulmpsl avi P lcadfdneatobss. Mmﬂmnit'imgl specific

Eg)%/fﬁgr ' %Pﬂgg}eﬁ:éu{% %F rg%/yldogyof% g%rop no utg} isobutyl,
seciHQt%/'l' he ks bdt§11 HHge nﬁélﬁ@xﬁn%t}ﬁﬁ?ﬁ 151‘6?@% '1§0p%ﬁc§®m n-butoxy,

the “substituents may be the 'same or differ
isoloreAyi nsetcrmgoeyeanpdegerbbuttoheséfmwéltylt aeat glkpny:l gebaips may be

nitro, c hal ogen such and. Br
o BHarG R oGen auneriT ub ot A HATHENFY fn ot han one
sul@d@nuén@s BAdsbaN tid QIFtitRnd: maf behd sife abduferdnCa{DAR preferably
at ons 5 or exanple, nethyl or ethyl) and optionally

ldeliiléllcé]g -Honideg f:mréaleaqu ébk@ﬂerﬁabﬁtmtgentrsdmmd@ Halpgentat@ns such as,
b 4
e. g(,f g,r @QX%EWQS ﬁ‘ mltl oxyg&%?\?o n?tc %I{Js?nnugt"élgsi gag'%/l and alkoxy

grcﬁi»pamnicﬂsde)fCEbeZFbCHgedj@lele@lad‘Har YCHKY,, gCBUOS, CHzBr, CCl1;50,
I nclude but are notlimted to, tolyl, xylyl,

CREeaOr hBRYP; 2hEEBFRenyl , bromophenyl , “tol yl oxy,

o7 AL S BRSO SR RIS A spmpps g or ¢ carbon

atogm@upa il pdrtiofitagn3 berb&nzydms. pNeﬁﬂIrhMing lq&rmy& Qxymp&rs of these
phenet hoxr gr oqu These gr OUPS may be substituted
Srqups e by ymétrlila Iyl agdyl-pransgyl. i Fheaplkgpylyangg lkepygexygroups may

ber%%gtl&l?e(g witht oné oromofe (Qr 5) %u*%%té 919%)5 ﬁuedtg [FPh®re than one
an one su St Ituent 1s gsent stituents may
sulipeithdre is present, tied ilﬂstlemhts iNap -bleltm: samg oex#iigpkasaraf are preferably
t hese ubrst I.tuents 'F cl li]de ni t ano, Hal ogen such
1d6é1§1ca ]@o 1'1111t1@ exapples these su stltue ts in¢lude hafogen atoms such as,
e.g., F, Cl, and Br.
[0039] The above aryl and aryloxy groups will often be phenyl and phenoxy groups.
The aryl and aryloxy groups may be substituted with one or more (e.g., 1, 2, 3, 4, or
5) substituents. If more than one substituent is present, the substituents may be the
same or different. Non-limiting examples of these substituents include nitro, cyano,
halogen such as, e.g., F, Cl, and Br, optionally halogen-substituted alkyl having from
1 to about 6 carbon atoms, e.g., from 1 to about 4 carbon atoms (for example, methyl
or ethyl) and optionally halogen-substituted alkoxy having from 1 to about 6 carbon

atoms, e.g., from 1 to about 4 carbon atoms (for example, methoxy or ethoxy). Non-

limiting specific examples of substituted aryl and aryloxy groups include but are not
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Br, optionally hal ogen- substituted al kyl having from

1 to about 6 carbon atons, e.g., from1l to about 4
w@ambon4es ons (for exanple, nmethyl, or ethyl) BEEUS2009/036517

optional |l y hal ogen-substituted al koxy having from1 to
lingib@luto, Golghr bydml, attloyiphe eyl gchlofaphenil, ttoombpbiényd, edyloan, xylyloxy,

(for exanp nmet hoxy, or ethoxy). [0041] The

eﬂaﬁ&‘v&am@%mﬁaw angd |bjf9rppal}e%y be” prepared by
[Odm){]hogipg\g?g ﬁkyﬁ ahd Kﬂﬁ%x% gsrg ngs%lﬂfof?eg la«lr: s gﬂﬁ%} %henethyl
betigacty,r Iﬂhfen&hﬁﬁy rge@qxsnm”hag: @oﬁphﬁﬁglbe\mﬂabualtaymemﬁbly on the

hal i de, The bi sphenols can be prepared, for exanp
arylringoifiahaldt Wé‘ilil te Phewss e-&is tlh 2két 48k wphsgl%ttthoﬁsmore than

t r
onfSbsdltON, pesthE B fynBRAHR iRyl hESIRe MEHRER R Mo limiting
ex 88945, thtsleesmstitu’eetsdinshidasﬁtrescy\hm’ élafownesuch as, eg F, Cl, and

i NCo d by reference herejn. r al spea
Br, Ae bR Sy R B E i Hab it o 6 aby B ERaRdhoms. ..

fronf 1t I?@ Qfo%?eép%ﬁrlﬂ)fn ben%c'(ﬂ)rcé‘)&ﬁ*ﬁ gL mdiRyy; |dr”btth'y[59 and optlonally
exanpl es of which include mnera aci ds” such

hangS@subartytesiudtlkommh@mngof«am ¢ taca@,utf60cmbenae¢®m,s @lg frorn I to

| h e
ofi weo8hali VErRE el B S e BB o "acia
[O&ﬁt al yigte, dleyaﬂa?tesaBP?orﬁﬁiW‘?ﬂ/ (tIQ) Hl%g K %%?al%fd Me@ﬂﬁfse\ghlch are

crossllnked pol ystyrene beads. I ng exanpl es
wedlf kisawn &bkt sk atf ohel s dret annngatmldbstherrbbyldmtes may be prepared

by AHT GekbRGHE RGN TR Wi o Histeck Sreal ah rggols can be
prefpﬁl%m ﬂ)‘?'eyﬁﬁdﬁ]b' by Mﬂi’éﬁﬁaﬁbﬂ @p ?héh%ls‘"@ith ké@n& hdiatkthods well known
ket ones suc , 2-o0ctanone, 3-octanone,

in therggtn dﬁ@ﬁ@leSSlfrtMa@ﬂﬁhOdszar%dWﬂdelt pgl, LS e Ve 4,438,241 and
ecanone decanone
DS IR e AR e S L SRR g YR REAR i Ceneray

spebkIH@d eealene is Npatedi with iangrge>ex o3 @F a0phedvl nadhl q)r@daﬁcﬂaobf an acid
starting materials include phenol, o-cresol, mcresol,

catB]_yétr a8t 1m1§ng mxgm@b:ﬁeqfow ich- 156515%@1@@{@] acids such as HCl or H,SO,,
ary%s 2[‘0 tkgﬂg){ll%c  ackd oﬁ)%}oogaﬁmoE aI% tEEg Ho dph%n%l)catalyst such as, e.g.,

2-t-buty
me2eatptdnut1g/§} bedadded hRIaﬂnhEthah usﬂg 4-sd]ubte-ebui gdtz)lpsh,em 0l also common to use

a l%a_df:ég |s@%%¥ﬁ%g%%nke _pe g%y% §?n€§:%en]§[31rl] hgtyl%l g exgnqglles of suitable
oEHELOR g L ) Aol R R, s, ylodedcaone
cydlbdesagmied edmenitarwne hedriogter keaes dénmeddram )pplypgclg:f hydrocarbons as
well as aliphatic ketones such as, e.g., 2-octanone, 3-octanone, 2-nonanone, 3-nonanone,
2,4,8-trimethyl-4-nonanone, 2-decanone, 3-decanone, 2-undecanone, 6-undecanone, 2-
methyl-4-undecanone, 2-dodecanone, 3-dodecanone and 4-dodecanone. Non-limiting
examples of suitable phenol starting materials include phenol, o-cresol, m-cresol, p-cresol,
o-chlorophenol, o-bromophenol, 2-ethylphenol, 2-octylphenol, 2-nonylphenol, 2,6-xylenol,
2-t-butyl-5-methylphenol, 2-t-butyl-4-methylphenol, 2,4-di(t-butyl)phenol, 2-t-butylphenol,
2-sec-butylphenol,  2-n-butylphenol, 2-cyclohexylphenol, 4-cyclohexylphenol, 2-

cyclohexyl-5-methylphenol, a-decalone, and -decalone.
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products such as o-al kyl ation of the phenol, oligoners
derived fromnultiple alkylation of the phenol by the
wheroneienind aci d- cat al yzed rearrangenent pr odRCE/5S2009/036517
These inmpurities can either be renoved or left in the
[00a2] erlit & wels &dows is therdrt thgt thid esnidahsation chdirisey @an@kivera mixture of
prcrbiglgégs%lgl{] af ¢ !)ré]l 1% twgtofgtﬁégﬁ?n&t hyaé}esle?gpi;pg?szcieirivle gs]jrogrg I[TH]FUR;F alkylation of
thel fHenbi Ig&ﬁ'!he %%ﬂ@teﬁﬁ a@f(péjalﬂﬁgzed-rlgﬁﬁadé@ﬂle ; dﬁ&ts.e’@ﬁés@ mbﬁ’rltles can
repare to fornulate the tyanate By nmaking it nore
eitlsy|bgbtmowardorled uc thﬂ:gn:uthlealttscrd esnﬂyrtilng ntatersll &brl the eyanfihien reaction.
I resence 0 t he ol. onErg ? I ﬁ ﬁaSF thﬁm . it of
N $eRe b ey Wé’“&ly te"a ?Pe Ifighdr b PesIopst R melsige point o
thePfiRd lé‘jﬁrﬁﬁed-r}lﬂbﬁu&arl“hli’seczéﬁ mgnefleadial toQre ] fﬂnnlﬁla@é)&fetdyanate by
dependi ng on the application. [0043] By way of
mahmg itimomei sotpbds ang lreducirigethdi teydenay o c exyplirds, Thaptesensge of the

oli Omer? teéé‘l toC Xr?cl}g tsg ptlﬂfe: nxylsgo% q?d %d e((:: %Hgtb mayfh%refore 1ts formulated
% reac a cyc ba kan Bi's heno such

prdd,ul:ts b fI‘ﬁ(s4:ah yd I‘a(@éﬁeﬁ’[t@zﬂ)dr h@ﬂﬁupﬁ@ga@ﬁﬂ@enﬂ\ﬂn% lon dlfe @ﬁmuhtlon.

stoichionetric quantity or a slight stoichionmetric
[0Q43d e s By(Wipy 06 naBIURItIE Fenydnt thedieyaryte gpmpowidsnyighgs 1.1-bis(4-
c €.
cyzgl% dgggnﬁﬁgglgp(g(ﬁ:ghﬁe o may ] qﬁ%h%rlg{l %lg’grfzécgmghll d&!o%ﬁ&ﬂg %IS%LCHOI, such
as $1l diighilgaetxypleng¥cgdsdddepartepwithanthb@d sw}ﬂ@nétrienoaaﬁy or a slight
of .a base conpound henol i ¢ hydr oxyl ou
Stonlalé%%% SR Grb 40 abrtal) BeTSRIt FERES) Thi<yRRREERI TG gﬁewr phenolic
hy the prese tofchiordet antityor hiometric
c‘ﬁ%k& Bﬂq?ﬁ‘l' by pRSeARRE 88 8P R AtAchibBdieWa 1(f96 EBH‘ Hi&kc
bi s(4- cyanat ophenyl ) cycl ododecane): " [0 %
exd.dsmédpl ty abed Vi pereeneeressablin basegonfpoond actrqmbnelttﬂQ@rcb)Qd group and
bo t 600C_.are.enpl oyed th reaction nper
Copesgnet i SePE SHGat ThibeAsEPRqhr serR g iy b Fepfesented as
folro@@qmr% tREPBEN atbis@yahatbpRAyBBRWdoddAA8: t 0 about 00C
being particularly preferred. Reaction tinmes can vary
substantially, for exanple, as a function of the
reactants bei onpl oyed, the re t enperature,

sol vent (s) us : ion, and the
l'i ke, but are™ft®@n in the range g rom about 15

about 30 m about 90 m

[ 0045] exanmpl eggf~sai t ahbesgyanogen
hal i des |nclude cyanogen chl ori de and cyanogen
br om de Al ternately, the nethod of Martin and Bauer

A NG AC TAATS TR M
with reaction temperatures of from about -15°C to about 10°C being preferred and reaction
temperatures of from about -10°C to about 0°C being particularly preferred. Reaction times
can vary substantially, for example, as a function of the reactants being employed, the
reaction temperature, solvent(s) used, the scale of the reaction, and the like, but are often in
the range of from about 15 minutes to about 4 hours, with reaction times of from about 30
minutes to about 90 minutes being preferred.

[0045] Non-limiting examples of suitable cyanogen halides include cyanogen chloride and

cyanogen bromide. Alternately, the method of Martin and Bauer described in Organic
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di scl osure of which is expressly incorporated by

reference herein, can be used to generate the cyanogen
wha00vdesdsh situ from sodi um cyani de and a hal oRERUS20091036517

as chlorine or brom ne. [0046] Non-limting exanples
Synthesuiioihe 6basezes GHHBUAS3 ), published iby Johe Wbhewand Sons, the entire
. process include both inorganic bases and tertiary
diskloryie ot e RS PEINERFaraiaddy, I %Q}eﬁﬁwmﬁaﬂ&xﬁl% to generate

thel &aﬂ%ﬂﬂaﬁ&é ﬂzeszitutffdn? SoRthA Bfide 8fla Hﬁléééﬁr &eh hi&168fe or bromine.
Tri ethy 0047]

lamne 1s nost preférred as the base.
[00d6h - | Nendinngnge xsapples obfuitiblet lsé eompbwrelstfer figr int the above process

. natjan reaction include water, aliphatic ketones, .
ine o hapelaTHy dotaPOREITa] G 1 eYeTb Ay TERGE: gotassium
hy@bkries taRethdiatliRer SietAIDRE,] nd YeikQEA" BRASSE. aMdthylamine is most
m xtures thereof. Acetone, nethylethyl ketone,
praferdshasdhebashl ori de, and chloroformare particularly

[0(%!2. ¢ gljmr{‘()ce}léﬁrglfiér{%e]e)?a%llp\{gsmo s&ipa%fes%olggn%s ?5r°{ﬂ%fjc§|‘ép§iq%%f%ggéo% include

e present 1 nvention Ccan us

watdd] fhhatih RE@BSE tchldbafeg alyldigadond dli@AREr aidiéwlefliphit@ethers and
_about 500C to about 4000C, preferably by heating at a
diethefpeppmatie Bydpeghonshottd 10BbEeY dheiBefut Aogome, methylethylketone,

. 04 N .

meABitBT A te, fhd R BEERRAC PRty MUl BR, & BB

[0028% € STheS@bindtic Aidyhm@e Borapslindd @5 pHroesent aivRAEGHISan Susilly be cured
as for exanple, Lewis acids such as, e , Aldl , BF3

) . g. :
(thpramsgt) byi heefingzaGr temppagfusndifrorp rabpeint CCHeia8gutstORC apreterably by
’ : i nds. .
he%ﬁgna(t) F\l?an@%%%eoopfﬁ{éo%gﬁfgéug}pg&g@%ﬁgﬁ%@@, cq)%oﬁyl?ym‘?tﬁe presence of a
suictibhyyeitoygtnapht hal ene; sodi um hydr oxi de, sodi um
net hyl at e, sodi um phenol ate, trinethyl am ne,
[0049] e tExarmmtdsrd suitabily eatglly siiinsdude acids, bases, salts, nitrogen and phosphorus
diazabi cycl ol 2. 2. 2] oct ane, quingline, i ujpold pe, .
co SR S PO ABPRRLEE s PSP Ao mor ol BB dP G TiCl Z0Cl
an@PhCUt PeotdhioNtide sudh aHCY | angdePONt A matic Mg/ dasdy a@dithounds such as
tin octoate, zinc naphthenate, cobalt naphthenate, )
phenhaptnigerhsaele Pyeesatachola cbbydraerphthtlencingpdie hydeexide, sodium

sui a yst s. : c .such .
m 1; 8? ﬁg’x a n'gpﬂ%gd th j)hgﬁ(g at es &gﬁ&tﬁ ¥1gﬁl gl?éf io Eﬁént'g%lgﬁg ééjl nd tﬁﬁuty]amlne’
diabaldeyd@R . Pocthid, dent ghimolingands jisqgainblinell ar | yettahgdroisoquinoline,

tetria?&;lé(gltq?era?ﬂngl: ;:]g]tgiriggno %glg&i'gaaﬂjagiﬂgf Q lﬁglhprﬁg%%{]e?szelhc octoate, tin
oct@gtg,nﬁﬁé: H%htﬁ&%&?cobalt naphthenate, cobalt octoate, cobalt acetylacetonate and the
like. Also suitable as catalysts are metal chelates such as, for example, the chelates of
transition metals and bidentate or tridentate ligands, particularly the chelates of iron, cobalt,
zinc, copper, manganese, zirconium, titanium, vanadium, aluminum, and magnesium. These
and other catalysts are disclosed in U.S. Patent Nos. 3,694,410 and 4,094,852, the entire
disclosures whereof are incorporated by reference herein. Cobalt naphthenate, cobalt

octoate, and cobalt acetylacetonate are particularly suitable as the catalysts.

[0050] The quantity of catalyst(s) used, if any, may depend on the structure of the
particular catalyst(s), the structure of the dicyanate compound being cured, the cure

temperature, the cure time, and the like. Generally, catalyst concentrations of from about
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and other catalysts are disclosed in U S. Patent Nos.
3,694,410 and 4,094,852, the entire disclosures
wobk@paofserr e i ncorporated by reference herei n. PQOBS1009/036517
napht henat e, cobalt octoate, and cobalt
0.08¢ etoy hizaet Dpatcentabe waighi, dukat loy G toaldl weight dhehe polymerizable
catahﬁgts. [ 0050] The quantity of catalyst(s) used, if

cogponenfrafediferiad-on the structure of the particul ar
lyst oot f
O LV B 48 RS LU SRR e srsn

inviehgor ¢dnebe dcedrapldhey by ﬁ:laﬂngllcyxsér tedpeeidsaind@nsh@tericaOng times than
about 0. 001 to about 2 percent by wei ght, based on the

thase pef| forl ABpe- Grring of phypfermehBi ¥ased pshemsrizeg) gesin can then be

al r I
o REIAEECL, 05 TALOR, 0L ASRR) KRR O Phicaon b
inchesmge¢lxnmehipstatde byd/ostheguteaime. t enper at ur es and/ or
shorter curing tinmes than those set forth above.
[00324 | ndhefcugedt gthaepdpcts tpaqpaird( ipepde yipinste gpmpounds of the
l. .
SR ORI SSARLESIFSohahl bl TRl e 135
tridziver @S iuntest béhet ampaomdlitiee agengheent ihhecurabld migture that participate

0052] The cured (therposet) products prepared from
in %ﬁéwa%%?ﬁ%is &g BHRYSHHIOHRI the bSentriazing diig;sgHcture.

[O(EQarjrprI Shd rh?o&)iﬁ@%@yzﬂfa@@%o%&ﬁgg y(ﬁe'iﬂez gﬁrés‘aﬁt invention may be

structure, 1.e , 3, triazine rin unl ess
comlhmerlfzmhomtbrvalvatwtqsoaroehqarecsmmundm o pregiwll gmers thereof. In
ate in the curlng process

coffp e Oty RRET B B sy oecSy g GARRRS ot Brmuta (it
an§/bf BEdpH EnelsAAS3b AR, %r%hi;ﬁe HeCranad: §n gﬁﬁ'ﬂ&‘i’t‘t’&dﬁ @bm about 5

t he present 1 nvention my be COp0| neri ze
% varbeatydofe by rv@glctonmuﬁam bt Ji0 %@r@p@oyﬁﬁﬂs%tbmwetﬁht or from

ab%url b Sgt?ou?t ffggr e{g’]ﬁi A | Sh %Ial Wél%ﬁ N&f 816 pm1ymerlzable

cyana es Gharor prep
coinpen&nt. may, for exanple, be present in quant|t| es of
fromabout 5 %to about 95 % by weight, e.g fr
[0@3-ut lﬂen%%l%@ﬁﬂm@@w%yomogﬁés drnqlw@mgmplmse% thereof)

Whtlﬂjeapo yrrerl Z ?’yﬁq,ghgg(ﬁ w}?&lsetﬂfoglééﬁn}%ﬁo&t adf Vf%h%ﬂia o(fI) and/or

e conponents

prepodpmplees tiidreodripoluddscdmpuaind iwhgehp mﬁppﬂlgermrtes ot hrmre @b)ymerizable

may be copolynerized wifh the di cyanat of
eth\é\/@p}ﬁﬂ 1% u(li;z)tura}%}/rg?letles aromatic &1 an({hI polycya)I/lates w 1ch are different from

the dicyanates of formula (1), aromatic di- and polycyanamides, di- and polymaleimides,
and di- and polyglycidyl ethers (epoxy resins) such as, e.g., diglycidyl ethers of bisphenol A
or bisphenol F, polyglycidyl ethers of phenol novolac or cresol novolac resins and the epoxy
resins disclosed in the co-assigned application entitled “POLYPHENOLIC COMPOUNDS
AND EPOXY RESINS COMPRISING CYLCOALIPHATIC MOIETIES AND PROCESS
FOR THE PRODUCTION THEREOF”, filed concurrently herewith (Attorney Docket No.
65221), the entire disclosure whereof is expressly incorporated by reference herein.

[0055] Of course, it is also possible to copolymerize the aromatic dicyanate compounds of
the present invention and/or prepolymers thereof with other components such as, e.g., one

or more of (a) at least one compound which contains in the same molecule both a cyanate or
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prepol yners thereof include conpounds which conprise
one or nore polynerizable ethylenically unsaturated
woreioetii@sy aromatic di - and pol ycyanat es whi chPEir/8S2009/036517
different fromthe dicyanates of fornula (1), aromatic
cyahamidndrqupl yely anmihyroaizabldi ethgledicpldy ynedt@irddasup;atd at least one
di - and pal ygl yci dyl ethers (epoxy resins) such as,
cogpgynd ayhuehy ORENSeihdRe B PFaiiol PO ¢t ot Sprddolerpup and a
SHIME bBYlenBLIIGH R RlraRSAAp: 1GURIAG Qe BRAERAR which contains i
poﬁg{/ol ac rg{%ieﬁs agd %heraep Xy pr g(gians di sgl osed | nWt 1hCe contamns in
thecormssolgnad baghpl melainmide ganipi and ed: yaR@k ¥RHBN@) laCleast one polyamine;

SRS LB RO FEN NS AT S CA O BTG ccnne

forf hhi@Hg CORRULTORB N ES RN ks A ihBdd e APk tesNR- and are useful for
65221%, the entire disclosure whereof is expressly

thej prodvqsionaafduglh perfeianed electisalamingtg0ss]digiosed n.seg.. (hS. Patent
[ ssi.ble.to capaql rize the aromatic

Noy PG P BB i BBt T B ORu SERIRARS st

[00%6§ P ®p¥&BE Snd H@ﬁ—ﬁﬁfitiﬁ% LnPhesr CRAPBERRN R M p@Bolymers thereof)
e.g., one or nore of (a) at |east one conpoundp i Ch

whighnmay hs copplymerizameithticaticyapatos ohfammeastle) include compounds of

or m de_gr.ou d _a.pol ynerizable ethylenically
ﬂ“Hﬁ@%@ﬁ?ng@f§956%?ﬁﬁﬁfo t | east one conpound which
contains in the sane nol ecul e ﬁfth a 1, 2-epoxi de group
and a pol ynerizabl e ethyl eni call¥ unsaturated group;
(c) at |east one conmpound ontains in the sane
mol ecul e both a mal ei @ T&OT
(d) at | east one pol yam ne; . Fggﬁ
pol yphenol , etc. Non-limting Pa of the
use of dicyanates for i )\ K ' ich
contai n bi smal ei m des "an are usefu
for the production of high performance el ectrical
| am nates are disclosed in, e(Bn U S. Patent No. 4,1
10, 364, the entire disclosure whereof is incorporated
herein by reference. [0056] $pécific and non-limting
exanpl es of conpounds (i ncluding prepol ymers thereof)
whgkdieh may be copol ynerized with the dicyanates of

4R et Yt Deuk 8BS (B (11 1) “wherein:

each m independently is 0, 1, or 2;

the moieties R independently represent halogen, cyano, nitro, hydroxy, amino
optionally carrying one or two alkyl groups preferably having from 1 to about 6
carbon atoms, unsubstituted or substituted alkyl preferably having from 1 to about 6
carbon atoms, unsubstituted or substituted cycloalkyl preferably having from about 5
to about § carbon atoms, unsubstituted or substituted alkoxy preferably having from 1
to about 6 carbon atoms, unsubstituted or substituted alkenyl preferably having from
3 to about 6 carbon atoms, unsubstituted or substituted alkenyloxy preferably having
from 3 to about 6 carbon atoms, unsubstituted or substituted aryl preferably having
from 6 to about 10 carbon atoms, unsubstituted or substituted aralkyl preferably

having from 7 to about 12 carbon atoms, unsubstituted or substituted aryloxy
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n has a value of fromabout 5 to about 24; each m
i ndependently is 0, 1, or 2; the noieties R

W0 pepensent |y represent hal ogen, cyano, nitr oPCT/US2009/036517
hydr oxy, am no optionally carrying one or two al kyl

prafeabps hpviag rabl ¢/ tdaboutgl f caboid at@naboudt usubatifuosd or substituted
at ons, e%msubstltutg_d or supstituted al kyl preferably

aralls@dnigrefrablynavinsa gt 7 & abewidrd Gebsatotivsabdt i t ut ed
or fer hay f u
2" HEL T OULEEENELOR) KUbroRLAT SLARILA NG iR ARk, , o
H,RUOSCR t2HEd ahkelky the eheialkeky Hﬁavmd@dd@ﬂy1rél:(ilesab0u11iycﬁogen or
carbon atons, unsubstituted or substituted al kenyl

unfﬁtéfléﬂ% Py Smlutvf@dfa}lahh%vl% frgpoluto dopiqi %hora@ta%
n ubstltut bst ut ed al ken X refe .
avi n%ro?’lrs?)sm t%) Sﬂtbogh AYESA §t %rﬁgh dr(p ubsE %/elcll‘3 moiety R

repi)éseﬁtldeRllCHCRd @Hyl oprfeﬂécacm‘/_n@w (o) fnbarfh@ret chaabehlé group Q
10 carbon atons, unsubstituted or substituted aral kyl
repipwnT SHRRO HAY] Ry FPORYITAKEAE oRHClia Ineigtigy eogtmspgd in the above

fo#{mﬁ ?%f)' Mgbogﬁ{zﬁligy bcsatrxlk};o uhe %r%}ﬂeoé%lﬁ’é&ﬁ{l&[gg?dn%i@t}g%hgr%ptlonauy

car bon atons unsu
comphist i driet ed moad koxylepbehdy ahlijorhaay ngptigraihy7 be opaboydlic (e.g.,
12 carbon atons; and the noieties Qi ndependently
biqygHF Q& B¢ YRFer ogen, cyano, HRIC=CR1-CH2-, or H2RIC CR

[OW&r\émg:f%g%z{r}dux&S c%{% oatip R QQ@%@P%%' Yif g f ﬁl%”hrllg and the

ute or su

mefahﬁfgls bftmg nabedR ﬁl oo (18K AhS cominidntd ha fﬁftﬁ\/dbﬁes withatespect to
(1) when both noieties Q are hydrogen, at |east one

thﬁ‘lﬁﬂrﬁ??}“ﬁsroéﬁ?’é%‘élﬁt@é () 2RPdY indiedr HYone gr oup Q
0GF1C TR a8 48 Ot ot WRim DB B PERR=FdH fypsent nyarogen.

cy@id, i ARACLGREAT MY 6NE,R' CNORE=I3QbSHlicdiaI8Nhe rAaiIehar Rhaydependenﬂy
optionally conprise one or nore doubl e bonds and/

repigsgniopidressal arynpebssisnigd oa | substitateg. (prajerahly] qnéulgﬁtltuted) alkyl having
frthi N ﬁﬂ)dlﬁ%ﬁ! ca&lp%sgt%rlnﬁ z?aﬂrg%?l%ﬁteaﬁgzg% @]‘gaa{ﬂa? hajdoC 1tnB oﬁrﬁ%rred for

thd mofatesuQ ag EbrI;IIJl@ntﬁm andmapﬁsaetHR&EmRémze omﬁjR C-CR'=HC-
an{i/gzle?e %f:(ﬁl p]lgeplg rco%l ?/(l'ilpodgsén()fAlgoo{)rrgzlflflzrgbl(yl, )at gf!aaslz ogg %lf >t/hf; PHOICUCS Q
is not hydrogen.

[0059] Non-limiting specific examples of the above alkyl moieties R' include
methyl, ethyl, propyl, and isopropyl. Methyl is preferred. If one or more substituents
are present on these alkyl groups they may, for example, be halogen such as, e.g., F,
Cl, and Br.

[0060] Non-limiting examples of the above compounds of formula (I1I) include 1,1-
bis(4-hydroxyphenyl)cyclododecane bis(allyl ether), 1,1-bis(4-hydroxyphenyl)-
cyclododecane bis(methallyl ether), 1,1-bis(4-hydroxyphenyl)-cyclododecane bis(1-
propenyl ether), 1,1-bis(4-hydroxyphenyl)cyclodecane bis(allyl ether), 1,1-bis(4-
hydroxyphenyl)cyclodecane  bis(methallyl  ether), 1,1-bis(4-hydroxyphenyl)-
cyclodecane bis(1-propenyl ether), 2,2-bis(4-hydroxyphenyl)adamantane bis(allyl
ether), 2,2-bis(4-hydroxyphenyl)adamantane bis(methallyl ether), 4,4 -bis(4-
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[0058] The noieties Qin the above formula (I11)

i ndependently represent hydrogen, cyano, HRLC=CR1- CH2-
W@r00P2RYEG CR1=HC- wherein the npieties Rl i ndep&ntswn/§36517

represent hydrogen or unsubstituted or substituted

hydm@pbf@b}opta]nﬁubsm 5 lSt(ﬁd)etladﬂomhpMﬂengZ(ﬂ H()yrlnderied:)ls(allyl ether),
bout 3 carbon a

d t
TR A Sgﬂ‘%ay@r@ fre tEnethngndghilge 2 Hytidene
bls'(&%ﬁianlsrﬁleth%k‘)d stbe[ ent Wﬁﬁﬂ% =49 mEh&R &fRdane bis(allyl

HCand/ “or to bé d| drogen. 'Al'so
etlpr)ef endbly3- ba$(4+la@$¢x3mhenyﬂr)h¢mmm ¢f/rmsth@nomdant  bis(methallyl
of %)rogen [0059] Non-limting specific exanples of the
ove al kyl noieties Rl include nethyl, ethyl propyl,

[0 ' .Spﬁ)lrtﬂ&yhon—lﬁ%htwlg éxscl lgsf 6f rtﬁg a {z gg[lnﬁ'g)%? formula (III)

substituents are preSent n t hese al ups th
inaledg pdial ex aompiste KRaikerd osgiemngamhntapnodactg of démp’aundanﬂ formula
(HBOWB 060 %fﬂ 8111%#&1??@5}?%?&19668&21&256 Pﬁg%/ CR! -CH,- or H2R C-

Cl@'—ﬁ(ﬁ'ﬁ EY%&FXPMH&Q’%}ﬁ%qgﬁ?% 18458 (k| s)ﬁlbst%llaﬁf ))n at least one
bi s(4- hydr oxyphenyl )- cycl ododecane bi s(nethallyl

annnﬁermngkobkbksqumeﬂcwyphgmwﬂv cycl ododecane
' et her)

[0&'25( Lfﬁ%ﬁfﬁ%&%@y fhapmytay Qo e RER3re By Injgthedhghjch are well

knl)wh -tBitRéE oMNANAYUROGRY |F))F¥§£19?%C@ﬁk%e k}hoﬂ(cﬁﬁéﬂg%é}y be prepared by
ether), 1, 1-bis(4-hydroxyphenyf)- cycl odecane

et}brﬁ(clatlpn opan,ytloe][khm Bisphenol of the above formula (II) with a compound which

oGl RIS et ane Bo( LIl RS hrcrence s

als@t h&) ;made to the co-assigned apphcatlon entltled “ETHYLENICALLY
4' blsiﬂl droxyphenykggcta dro- | 8- di net hanona

UWB@R Q]Npa/élﬁlés bi INQI hngPHATIC AND AROMATIC
M(ﬂ%]&?lgEgJ’ S ng?({] 3@5?&%&%{?”% 1t51§jl EX%I%& Hgke? IQO m‘:6t6%§fl {1)0 "Be entire
d1s51,o5u1’elo$ hidmyid Eﬁp&y@ﬁ\}eﬁybrbb@)@fl}sdﬁfbréncz ‘herfimanoi ndane
bis(allyl ether) and
[00933- biBy(wahplmoryphidimgl rexa byt olly]afionef ldnsphsdahef formula (11)
I i
g, Sribeeaphincngt At BREBla 6ok sl ST FHge, atvt metnyi

caﬂbﬂﬁhﬂéd%rp@r(ﬂﬂr@dt Qlﬂylﬁﬁﬂ@'r%h@u&l adsa%w foRasXaangeMRRt allyl halide, a
roducts of npounds of fornul a I(L wherei n at

mqﬂé@dbfﬂ hghide @fldtth@ likpipdey &% alkalieprgeaemcopRIEECRAlytiqpch as a phase
tral%rfelj_g‘tW

[0064] A direct allylation reaction of the bisphenol of the above formula (II) with
an allyl halide such as allyl chloride may, for example, be conducted in the
presence of an alkaline agent such as an aqueous solution of an alkali metal hydroxide
(e.g., NaOH). If desired, inert solvents such as, e.g., 1,4-dioxane and phase transfer
catalysts such as, e.g., benzyltrialkylammonium halides or tetraalkylammonium

halides can be employed.

[0065] Further specific and non-limiting examples of compounds (including prepolymers
thereof) which may be copolymerized with the aromatic dicyanates of formula (I)/(Ia)

include compounds of formula (IV) and prepolymers thereof:
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HC-, as well as nononers which carry at |east one
substituent on at |east one aromatic ring to block a
wW@k@vaen6s earr angenent. [ 0062] The conpounds oPCT/US82009/686517

(1'11) may prepared by nmethods which are well known to
those of skill in the art. For exanple, these nononers
may be prepared by etherification of a cycl oal kane
bi sphenol of the above formula (I1) with a conpound
whi ch conpriggs a group HRIC=CR 1-CH2- or H2R1C- CR1=!

In this ré Pd, reference may al so be nade to the

Co- assi gne lication entitled "ETHYLEN CALLY
UNSATORA: RS COVPRI SI NG ALl C AND ARQOVATI C
MO ETI ES", here RLRey
Docket No. 666 G entir e di of which is
expr essl| . Hénce herein. [0063] By
way of he I ion of a

bi sphenol gp be a Ked-Qia a
transcarbonqtqon reaction using, for mpl e, allyl

met hyl carbonate or a direct aIIyIatgsn reaction
usi ng, for exanple, an allyl halide Ret hal | yl
hal i de and the |ike pIugi n al kal i ne agent and
optional catal yst such a phase transfer catal yst.
wheR9p4] A direct allylation reaction of the bispheno
of the above fornmula (11) with an allyl halide such as
p ieDlotlancinteger defroay] td abowdxi@pl e, be conducted in the
presence of an al kaline agent such as an aqueous
eagomunilepengenayn iaPkhldr Zret al  hydroxi de (e g NaOH). |f
4- di oxane

thepﬁgélrgt%g% gfnréltpp%rg{egﬁgg?@srg%gha%ogeél gcyano nitro, unsugst(ljtuted or

su&@ﬂﬁﬁéhtaﬁkﬁl ﬂ‘rﬁe@mrﬁal’éfm Alohf @S0 UboliEbr@dbdyy Et%mmﬂlh%‘ﬁﬁstltuted or
hal i des can npl oye [0065] Further specific and

sulpﬁ@muﬂedmlkqugpr@f@ﬂlpib/dgvmg gompb tmdkoytithedrbdin ﬁg)ms unsubstltuted or
s B TR i s G P BY 1l BB PO RErbgamsubstituted
or CAIFRAHAES EQf(CI{}Qéf@'“ﬁefdrmlyaﬁQVIHQGQ@W@rta hbeuteaf b atoms,
unsubstituted or substituted aryl preferably having from 6 to about 10 carbon atoms,
unsubstituted or substituted aralkyl preferably having from 7 to about 12 carbon
atoms, unsubstituted or substituted aryloxy preferably having from 6 to about 10
carbon atoms, and unsubstituted or substituted aralkoxy preferably having from 7 to
about 12 carbon atoms; and

the moieties Q independently represent hydrogen, cyano, HR'C=CR'-CH,-, or
H,R'C-CR'=HC- wherein the moieties R' independently represent hydrogen or
unsubstituted or substituted alkyl having from 1 to about 3 carbon atoms;

with the proviso that when all four moieties Q are hydrogen, at least one moiety R
represents HRIC:CRI—CHZ— or HQRIC—CRIZHC‘;

and any non-aromatic cyclic moieties comprised in the above formula (IV) may

optionally carry one or more substituents and/or may optionally comprise one or more

double bonds.
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wherein: pis 0 or an integer of from1l to about 19;
each mindependently is O, 1, or 2; the noieties R

W0 pepensent |y represent hal ogen, cyano, nitr oPCT/US2009/036517
unsubstituted or substituted al kyl preferably having

[0Ga6d MId tHembabe tirmmlc@Vhgnisat o integuw s tfrdmitiad about 19, e.g., up to

substituted al koxy preferably having fro to_about 6 .
ab@gr%ﬁlpatpoa??@}lt _&ﬁaﬁb@tﬁ% odd Sme @Bs?-gtw,?d%aﬁkén& and 7, with 1,
2, Bf gfl?eri{i’?ltp}‘ef@ﬁ\éﬂ nQdf f Bgi]_n? J{eﬁ’ti@lﬂgﬁg r@efe@feﬁ@@e@ﬁﬂﬁ'ﬁ% >f/:xemplary and

unsubs uted or substi ed alk | oxy prefera
préfanredh gndanorgs3oft o RbOuandBRE dan Bormualaoi¥) thmsoipstantuivedh respect to

S I L R R T
[0%73]‘ erﬁBhMinlﬁgi\ﬁgrﬂ)SeE{)f%Zarhglg@)?% e]a%ogé‘rc?g‘ﬂ)ao‘gl gyﬁ)f formula (IV)

ubstitute stitut aryl oxy pre avi ng
indludim Got 0QabkouHRIO=CR’ HOH,-atang],RAAGCRAsIBS) | diutedityloyclohexane

substitute ral koxy.preferably having from 7 to ahout
et RO A Bk i YTy P byt RSt rethatiyl ethen),
di%@tﬂé&%ﬁ@%e?yﬂ 0@&hpheHINO tctﬁ@%f%‘y%‘ther@,r dimethylcyclooctane

CR1=! wherein the noieties I ndependent |y

tetraphresleretrainid ogker) odimatkylbstloveed taraphehbst teta(mdthallyl ether),

. al havi from1 t bout 3 carb toms. . with t .
e leaB ke BT R s Pef R B S, B gl bR Claisen
redr@astmene pisd Rty oR digiiependsh&Rhe~ERhphdibl @iralify1 -&efer), and

HC-; and any non-aromatic cyclic noieties conprised in
compeurdiovBichoraniyl & leasyongeppbetpiuicnnan pyleasl ene yrEagic ring to block

[ tue . Pl ri 0

o TRl s N B e P B B B AR e ppouns of
forpnils OVOr famhémtiegiade offof r@m=1l -CN)akiduit thl S yctotxanei ptetraphenol

to about 14, up to about 12 or up to about 8 such as,
tetg,l_cggr’latq_,’ anzi’ dlg}etlgwlcgglogc,:ta%ﬁ]Hatrpphg@qlﬁetia’lc;?pa@r 3 bei ng

fer,red and bei articul ar preferred.

(oG e DRt 47 ROt bR BRS B eFGierset far exgmete. by
a apfbcBds iwhitlrsathpgridels Vihet Bendepsntent s W dibldergdeeof 4 @orresponding
the above fornmulae (1) and (11l) apply_in their )
cydealkanss ywhiglhy comprisgsp fosy |apoptepeta @gowto% ring carbon atoms, with a

corresponding hydroxyaromatic (e.g., phenolic) compound (such as, e.g., phenol) at a molar
ratio of aromatic hydroxy groups to aldehyde groups, which affords a mixture of
polyphenolic compounds with a polydispersity (Mw/Mn) of not higher than about 2, e.g.,
not higher than about 1.8, or not higher than about 1.5, and optionally subjecting the
mixture of polyphenolic compounds to an etherification reaction and/or cyanation reaction
(e.g., with a cyanogen halide, see above) to partially or completely convert the phenolic
groups which are present in the mixture into cyanate groups (—~OCN) and/or into ether
groups of formula HRIC:CRI—CHQ—O— and/or HQRIC—CRIZHC'O— wherein the moieties
R! independently represent hydrogen or unsubstituted or substituted alkyl having from 1
to about 3 carbon atoms. This process affords the compounds of formula (IV) in admixture
with other monomers of similar structure but with higher (and lower) molecular weights

(higher or lower degree of condensation).
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[0067] Non-limting specific exanples of the above
conpounds of fornmula (IV) include (for Q = HRIC=CR
wW@200p214465 H2R1C- CR 1=! di net hyl cycl ohexane t ePCHpRONDO36517
tetra(allyl ether), dinethylcyclohexane tetraphenol
[00681 r alredyebdaliphatiet digitghydds mbidhydre yaltatyexatedals for the above process
t et raphen tetra(l-propenyl ether), o
may| mrﬁmr%@) EV Sudraheviieh ppheh Brovets these pf pkilltipghg art. By way of
AliREQY LERGHO 0GR At diRRBIARR! cah &l FoAREAAy! ¥ hydroformylation of
noetlher});g d%{%t’hé)}{ccyci(ooctlane tetcraaphelﬁrol yl yarotormylation ©
cydleliaxal-Enpreapenyldelgtdeer )Thipgrodeas modwend evigtu@t adfsésP- and 1,4-

rearrangenent products, of di met cycl ohexane .
ey QSR ATARBT ot UDFRCAT | §PRrREF SR BB eI AL gty vith phenol
aff6RIT ¥ AdvolRASFhiGNCobiPSEd tyEldheQiNe alliald@APde @Baphenol along with
aromatic ring to block a Claisen rearrangenent. ' '
comperids iviithi ejgbpeni floweralearasiof sondensitionadie @raseppsudats it possible
o BTl L SHEREFPBSLLE 8 s g For cxampe
wheh NBinaypieyiel ant tatlehdxahé Ap@hglec bhetstatyafateiald @Pd&Bkts having a
The conpounds of the above fornmul a 8I V) may b

weghe papegc melpcudsapicht (Myv)aofprlaeie S50vidc n@awgf py¥@age molecular
oo ERTRESROHIAD 08  ALAROLE S, A RRIE pict on
routingly tegirbduredt Th®s prosedsiprefecabiy esepamneliating:ly high molar ratio of aromatic

hydr oxyar o ic (e.qg., phenolic) c oynd (such :
hY@%@Y ,g%%‘ﬁéﬂ gfd}’i%@e( %"\9&6 (& pbgut é:%FO g%ré{glogl(esﬁgﬁf%iéw- The excess
hy%?%ﬁmﬁ@c abgebyte rrgigotl}ﬁgﬁ'bev‘féhﬁﬁve f f&r&ﬁnﬁléﬁlﬁéﬁ I\%%/ﬁl)lﬁ%fn. In this

pol yphenol i ¢ conpounds with a pol ydi spersity
regagt, rhfieginee nidyaais@bewiade, to éheyco-assigneli appbeatiohamtidbd fAROMATIC

POl BATE | ROMPRUIVES o781 BRoslS: BBtk popUCTION

THHRYEOFT, ifgat dRou @R HeaRy it Rm&yPHa et N8, 66500, itRentire disclosure
(e.'q%.d, w th a cyanogen hal | de, see above) to partially
of phicaomgkeely insorppeated by eefpisaerohdrgingowpl apkicctbose-gentioned co-

resent..in. the. m xt j (x
as QAR St Rich el OF VIHINOL RO MBERHERS AE Py RESINS
COMEBRBINEGR R IGROM HEHATI@heM@®IRTIFRS nNBt | @ROCESS FOR THE
inde&endentllﬁwr((s‘gresent h dro%en or_unsubstituted or

PROINIETIQR ddl " HakerRgy Preiel Nok 824out 3 carbon

O e DR S B SATPRUE s A crapheno

sudt A4 gl eyddotiextihd RialteBR®Y tefraptdnbloyd relntel §BehAic compounds which
wei ghts : : : : :
may be present in admixture therewith) may be accomplished via a transcarbonation

reaction using, for example, allyl methyl carbonate or a direct allylation reaction
using, for example, an allyl halide, a methallyl halide, and the like plus an alkaline
agent and an optional catalyst such as a phase transfer catalyst. In this regard, the
corresponding further comments set forth above with respect to the allylation of compounds

of formula (II) may be referred to.

[0071] The (co)polymerizable mixtures of the present invention and the products made
therefrom respectively, may further comprise one or more other substances such as, e.g.,

one or more additives which are commonly present in polymerizable mixtures and products
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(hi gher or |ower degree of condensation).[0069] The
cycl oal i phati c di al dehydes which are starting

woredoeni«abs for the above process may be preparkdI/bg2009/036517
met hods which are well known to those of skill in the

made ther&yomaloodintitme &xtamilenef selxhlmi)dheyescmclluddﬂ p&ﬂ@rﬁ&nzatlon catalysts,
di al dehyde can be produced drof ornyl ati

by
COCYENg resits.Gavee eptlonta CERRTER ?Grfrﬂ)f@% F%&@é@tsp?ﬁmm%sfﬂ&rs glass
flbgﬂsXﬁdﬂegloﬁfpréméfersa%tt}nﬁg aldgy&llsﬁ%?ﬁffggﬁis surface modlflers thermoplastic
di car boxal'dehydes densation of this mxture of’
resgisahidiehyldeslenictdgeptsenol af f ords a novol ac whi ch

conpri ses cycl ohexane di al dehyde tetraphenol al ong
(007121 h Nosrpymitgxamples of Ro-ghang agraty fonwie igdly pEsey invention include
dicg %ﬂﬁi@,t ' %s?tﬂ%ﬁ ug %ﬁI%s ﬁcgl‘?cs' U aff %S'&h‘ﬁaohﬁ(}]s Renzoxazme
roduce very low p I Spersity products wt
aﬂ@M@ﬂ&ganﬁmnmhhmmamdtphmﬁmmsexanple when usi ng pheno
and cycl ohexane di al dehyde as starting material s,

[0Q73b d Neslimaingnexaapigsi eetabixstsr fag esani) té% mela?ntmwglﬂpn (mygddition to
ol 120t B30, 8RBl USROS IR BT el o formt

(Dpriopd: pansitiod enethle complekeytintigédzpldse phogdioareh silee phosphonium
process referably uses a_relatively high nolar, rati

coyplexesy Aty aﬁ%%ﬁxﬂr@%l@%p 1@%9%?8&@%%@@36&6%@@6 244 F and K618

(m@@@ﬂé& aﬁ% ic a?mﬁ@sezpvaﬁbﬁlg Sl A%Ialt’ﬂoeﬁlctg)o élngﬂl%tﬁﬁ%sor MY-24, and
hydr oxyar omat i ¢ conpound may t hen noved

mogfanipiregs. by distillation. In this regard_ reference

na¥ al so be made to the co- assugg;ﬁ@gﬁgélcation )

[00A i + Neg-limpgeg g xiepiopel Semqartar eUgNts FIRCISE SR the present
T rr :

inveld feRr%eI%NI i AT nég)?ls D&;E e Hﬁomot%égg Iﬁ %EBJIQ%/ ereactlon product),

addlicssc bHRORO gbHwhbaia[d,[ X] pkqﬂ&bpholrlme@lmldehtma:gnbgium hydrate, zinc

reference_herein, as well as the above-nenti oned
borafs g BFHBICERTY i cation entitled "POLYPHENOLI C

S0 S ML A L R or v

for( Airoving yprbeskailitip .indd®2 ddetofe) Gi&hylByhywdkytont, and Dowanol PMA
non-limting exanple, the allélatlon of a cycloalkane

Pr%&ﬂ?%fpﬂémhmf‘é@éﬁﬂ% aCf‘éatg avaigdla fspmstire Chraicakhygeany)-
I
[0({)7@] L?g(gl:n t1n %ng mpFe %‘}” gﬂﬁ%er el\%eltl t}‘i:egﬁgseklr}pgl:\{gl\éwo Arlrlp ﬁclﬁﬁé{ glnctlonal

and/ inanauﬁdtlaﬁac;wr@@natalfma:rg eadtd partidk $igs rdnge dx@drl®out 0.5 nm to

ally to carbonate or a direct allylation reaction
about TO0 pum. Specific examples thereof include silica; alumina trihydrate, aluminum

oxide, metal oxides, carbon nanotubes, silver flake or powder, carbon black, and graphite.
[0077] Non-limiting examples of adhesion promoters for use in the present invention
include modified organosilanes (epoxidized, methacryl, amino, allyl, etc.), acetylacetonates,
sulfur containing molecules, titanates, and zirconates.

[0078] Non-limiting examples of wetting and dispersing aids for use in the present
invention include modified organosilanes such as, e.g., Byk 900 series and W 9010, and

modified fluorocarbons.
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using, for exanple, an allyl halide, a nethallyl
hal i de, and the |i ke plus an al kaline agent and an
W@pvanabs cat al yst such as a phase transfer cak@il/ys1009/036517
In this regard, the corresponding further conmments set
[00791 t h IsboVienitihg Iexairﬁplpe@f shffactehﬁlodiﬂieyd; ddi oge of the present invention
ounds of for may be referred to. 7
incfyle ¢ ? aoo)a%@%ér%f[ﬁrg%weé Ai Q&I{h‘?eés"fof’v}ltql?earﬁr pedable o Byk-Chemie,
Gelflygntion and the products nade therefrom
respectively, may further conprise one or nore other
[0080hst avEEsmBlgexamples. . thediplaB3tic Fevigs fuddist i @lse Whis@h invention
are comonly present in polynerizable m xtures and
mcﬂ)‘fdﬁdliﬁ‘é‘ftéVﬁa%Féi P‘Pféff‘éf"iﬂfﬁﬁheﬂﬁﬁplﬁﬁ% fepiig seshdpl @8- rlphepylsulfones,
es i ri al 0-C
PoRSTNEY = R BRIUTS " EOh PRIGR, ¥R pidel C hdherimides
po]yphtzhahimrdes,,pod;yﬂemamlda,zotasj dogylscs, Igieassy feistmerand pathhvesthares.
ronoters, wetting aids, dispersing aids, surface
W&éb. f iNanglimitigrexsmplestafcmeldsielease agratsisirise an dbgs gresent invention
incEWakes LORTRL e BB HalyRd exanpl es of ‘co- curi ng

agents use e presént invention include
[0082F Y aryd zﬁfﬂﬂndﬁ’e dR\BSkd Eotheshngy anitdi freent RRENQINI 48 useful, inrer alia,
am no conpounds, benzoxazi ne, anhydrides, am do
as theimessttabln qopen s deisthe poBtpgtiomaipriited eifavf boreysind gnaterials for
. t r. us he~p tian_ (i.n
1nt§%%tl%? éﬁjﬂré{l t %?%k%%ln% sulc Oet}st EC u%)\%/gﬁ%\%) %%gsﬁrgctas(pteglay}% euseful for
forhﬁlllmmglrm[t’ﬁk ir&sard sl f@ﬂhtgﬁ spé’tﬁ:l Hreatbdiatu@boafdsf mfd@:dta:l ikQuit packaging,
i nclude transition netal ngexes |n1dazoles

angy 4BdgsHH idheniveal fis 2 BY Qb e b Usqdgtor djpsy the amount of
atent catal ysts" such as
h aﬂ%%ﬁ?%ép%g%?ﬁ%%gﬁﬁtf% (nodi fied aliphatic am nes
avallable fromA r Products), Ajinonoto PN-23 or
MY- and nodified ureas. [0074] Non-limting
Exa les of flame retardants and synergists for use in

SyhiiEsiPbLE EMis N aMtbsHRn NG/ B IRAAs Phor us cont ai ni ng

nmol'ecules (DOP - epoxy ré€action product), adducts of
[0033PO %%mmlémqrctheqe[ necR] ghoap howphbetiam Geagsdrdeds, charged with 1,1-

blSF%g)?(%SI u h?l? O%HSgcéﬁgﬁ‘Ef é tggafn‘rljl ngﬁ ]{ﬁeh(lgozfy ee%ﬁgv&lePH and acetone

(125henipnieseNY.0b e NlideP et f@im e¥@BRbEenol O ThePfe@dtoNGvas additionally
processablllty) i ncl ude acet one, nethyl et hyl ketone,
equpeedDaith aglongiyser (maintained at 0°C), a thermometer, an overhead mtrogen inlet

(1 LPM N used), and magnetic stirring. Stirring commenced to give a solution at 21.5°C.
Cyanogen bromide (11.12 grams, 0.105 mole, 1.05:1 cyanogen bromide:hydroxyl
equivalent ratio) was added to the solution and immediately dissolved therein. A dry ice-
acetone bath for cooling was placed under the reactor followed cooling and equilibration of
the stirred solution at -5°C. Triethylamine (10.17 grams, 0.1005 mole, 1.005
triethylamine:hydroxyl equivalent ratio) was added using a syringe in aliquots that
maintained the reaction temperature at -5 to 0°C. The total addition time for the
triethylamine was 30 minutes. Addition of the initial aliquot of triethylamine induced
haziness in the stirred solution with further additions inducing formation of a white slurry of

triethylamine hydrobromide.
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(propyl ene glycol nethyl ether acetate available from
Dow Chem cal Conpany). [0076] Non-limting exanpl es of
W0 pdovate6f or use in the present invention inclRdEUS2009/036517
functional and non-functional particulate fillers with
[0084par t i glfer s§ z@inuaRgef qfost-raatti@aut -30.t6 MBYC,0 haoykessure liquid
100 mm Specific exanples thereof include silica,
chigmatagszphi¢ {er@lysw af i s plco% the reagtiemprogygtdeealed the presence

of g?aég%?ed; ﬁ%?cté: eaﬂed}l 36;%%@:}@@9(}' yﬁ.lﬂ%gﬁ%ycé;d‘((gr%% 04%.43 area %

moadbeshen ajpd 9&198 edréa Fodicysetd, rwltlh ehepbRseptasi Nyendr pmks After a
i ncl ude _nodi fied organosil anes ﬁgOdelzed nmet hacr

curgiagye 4é|qu§aptes of Poyticaghest ¢ ac et @b e HPLL, pralysis of a s%lnple of the

rea?ﬁ@%gﬂjr&?%g éa?e(flu 1eS retsét}c &t 8 We t? ﬁérée(f‘l?&% deea%ted c¥clod0decane

Imting xanp es o i'ng and di'spers
bisphél®],f 084 wiee % mdnbeyermesemtt 93.6Y ardal ndi¢yaahtsdeithakl Balad:e as one
organ05|lanes such as, e.g., Byk 900 series and W
miggyRsak-and modi fi ed fl uorocar bons. [0079] Non-limting

[0(@5?”94@6? a%rrﬁﬂ's[tgfgcﬁl 'Hﬁq{ltfe's 6f 1Eosft %acg&? th@}élto!aﬁctr%ﬁlﬁfrsg@%ls added to a

I nvention inclu slip and 0ss additiv
beaker \Mﬁlmtgnanenlbzvalrkealbﬂcﬂorﬁmmnwayd( (@fetiices) (Bovidergyan aqueous slurry.
exa es of .t hernopl asti c resi

Affeg limtinof e SEres] RUGRET &6 (P ouipas by FFaue glier paper

rec3Q8led fRC lvhME pbRAEMPIRLAG! I the! SiSHMNG R Mh@filterSpdper was rinsed into a
ponphenyIsquones pol ysul fones, polyethersulfones

begket ysingylciodizne wWatarge iadetal pygluy@t ¢fe200fmdbbters followed by the addition

of BRLBGHORAATR06 SRR A kR 28 MR 3 ik Rimetmane Jayer. The

miReeWhesddefl t@@lsﬁadmb@aﬁlﬁn@ag@af@ghgrmix%@ d1dwe @0 PELES.SIMH then the
i nvention inclu waxes such as, e.g., carnhauba wax.

dichiygeppthange layes igeperefl cydhathe adippvtinageroflisefydedhtaswagte.  The

dlclhﬂ)\fgl’ﬂgéhg& @#Iﬁtl&f gxfats”add%ﬁp ggk ﬁltb Fhe @g'p %ngynﬁﬁlﬁ&t ?M Extracted with

OnDNOMEer s on of Cl rcui
freklomldmmhdataa(z@mrmﬂlﬁlt&@} twmdelg[cmhhdmes rcuit packagi ng
lndgguch as | C substrates). They are especially useful

pof Eh?rmsa%t?mdiaﬁmdrqhipr?@%ﬁhﬁ%e PARteN YRS dped @V Aty anhydrous

socﬁhﬁl%ﬂftateb(gagrgﬁs) do%@e%%‘ie%g sGllufiGH! 'V&Ihld?la%géagfen’gmsséﬁ cihrou%h a bed of
undertill adhesi ves. a conononer, they y al so

anhysleobist spdad]l u;gtfatt h@s @mms])t supipotigdi voca OB onillilitea medium fritted glass
funneFattacﬁe({ toa 51de arm vacuum flask. The clear filtrate was rotary evaporated using a
maximum oil bath temperature of 50°C until the vacuum was <3.5 mm Hg. A total of 19.81
grams (98.43 % uncorrected, isolated yield) of white, crystalline product was recovered.
HPLC analysis of a sample of the product revealed the presence of 0.47 area percent

unreacted 1,1-bis(4-hydroxyphenyl)cyclododecane, 3.09 area % monocyanate, and 96.44

area % dicyanate.

Example 2

Synthesis of the Homopolytriazine of the 1.1-Bis(4-cvanatophenvl)cvclododecane

[0087] Differential scanning calorimetry (DSC) analysis of a portion (9.8 milligrams) of

1,1-bis(4-cyanatophenyl)cyclododecane from Example 1 above was completed using a rate
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Exanpl e 1 Synt hesis of
U Bi s(4- cyanat ophenyl ) cycl ododecane [ 0083] A 250
worRdobitl446®r, three neck, glass, round bottom rREEUS2009/036517
was charged with 1, 1-
of he#ind -di e pey pheury ffoay 25 wtedvaganid/a &kagl emBitro@enlflowing at 35
hydr oxyl equival ent) and acetone (125 mlliliters,
cubic @entirngters |pet minyer Agiegle ofeltsindpthermo was dfigeted ey a)i20 8°C onset,

o R R SRR RSBl P B e .
A 5%&46’%}56%% a[t(:f‘ﬁ)%e'@fat%n@}ﬁcl&rlﬁﬁshﬁeftioﬂgwassglg&fté({] gv1ﬁ:1°£rr@5] %e@ onset, a

to give ution at C. Cyanogen brom de
28@ﬂ%(DBmdﬁ01ilQ&nfmi 840.3°0%nd, syan@geiad byoim dﬁhﬂpsﬂrdf)ﬁﬂl?a joules per
equi val ent ratio) was added to the solution and
grinpéd pegeBd 9C@in§1£oq> fuiBe resydipes IFPm%?OéthSIa41%‘°e§‘é’é@16ﬁi1@ Weakhfransition at
3 r ct
20% go I%%lg!:ﬂan e UI Ié %s%et ngﬂggfte gra[ %?r r'lg{ %éﬁo}fg{ﬂag{le recovered
fronb@EDST a@u;hsyd Wil zﬂ@ar{sF)@reﬁtZ hg]itaaﬁﬁﬂser Qolb5ripRl wlid 1. 005
triethyl am ne: hydr oxyl equivalent ratio) was added
using a syringe in aliquots that naintained the
Ex%aﬁﬂ)‘fé on tenperature at -5 to QC. The total addition
or the triethylam ne was 30 m nutes. Addition of
Synthesis ni tandl aReduablliedtidnr i etdy| drvdieei nddiddd hRatityess 1,1-Bis(4-
|n the stl rred solution with further additions
HAPSFTNG YEPRAACCAE of a white slurry of triethylanne
rob 11 AL t
oy Fﬁg‘ P R O b A Sple 1 was
rep(eHI@d Ct)ut antll a/Zifeldafcreass afnmatﬁ OFhet 38e8¢r gamts |0¢3 recpr@dd ptoduct assayed

eveal ed th resen 8 ,are unr eact
0.69° 4568 Sa ) PSS RGeS BueD ST MR O6 1 area
mJNBERENRNALE, 9PN 283 9’«8 dadyaRatdo il ¢amatigalyit hREH@'stalhzatlon was
bal'ance as 7 m nor peaks.” After a cunul atyl ve

peiprimedely dFrnpes erwhdtdnon kailing @cetencoii@ nﬂﬂlh@rﬁnmeysh@dmg for 24

f leqof th duct
hois et of 1, A Iae SIHPEHE (HIGAE: HTCye) BaSaMRg peroduct via
deQin&BBNOHPLE. AfhIRiear % PRAGE VAN dampnéyQaliad pata[s&@t %evealed the

di cyanate, with the bal ance as one m nor peak. e‘]
prea¢ncerofancc detedtahle werengted hbtsébhﬁiromnyléaféhd@dﬁcanm 02 area %

roduct sl yr to a beaker
mo%f)c¥arn%t8 o oén%/%yva Tea qu cﬁlcan%te . SElond recr;%ta%ltlza%on I the damp

e wat er t ers) provi
cry3@UaRUS o&ldd fifoyn acetone (40 milliliters) followed by drying in the vacuum oven at

50°C for 48 hours provided 20.12 grams of brilliant white product with no detectable
unreacted 1,1-bis(4-hydroxyphenyl)cyclododecane, 0.42 area % monocyanate, and 99.58
area % dicyanate by HPLC analysis. Combination of the acetone solution decants from the
two recrystallizations followed by concentration of the solution to a volume of 28 milliliters
yielded a second crop of brilliant white product (8.39 grams) with a trace (non-integratable)
of unreacted 1,1-bis(4-hydroxyphenyl)cyclododecane, 2.28 area % monocyanate, and 97.72
area % dicyanate by HPLC analysis.
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After 5 mnutes of stirring, gravity filtration of the
aqueous slurry through filter paper recovered the
wanieigeswder product. The product fromthe fiPE€EDS2009/036517
paper was rinsed into a beaker using deionized water
Refarencd Btahpled ume of 200 milliliters, followed by the
, I

[0(f§9§(t l'Kl?yl ‘Q@%h@p@@g SE greﬁnss qpﬁrﬁ&l‘aé)\’ dfn&gﬂﬂﬁlcarﬂoh%qywiy %reams, 1.75

allowed to s and then the di chl oronet
mdlfay emdrsedmvemedhoxwﬁtcmatme((hhﬁjgaus 010&y Qxercdntsln.}awdlgﬂt) tveere added to

T N W R Mp—

3e) Q&chzﬁﬁnﬂ%hﬁﬂer(ggﬂrd@eh labthbdpBER) THO re%gﬁjo!r i @NAlitionally outfitted
tinmes The resul tant hazy dichl oronet hane

withol qhﬂnlezgin:mé@wdr, indberowereteyr magnetic samingdrislis thstdesatically controlled
0]

hezftﬁllé];mantl Hﬁ*? 2)1‘1{,1]1’1’1 &bx\{lére ?fc alﬁfﬁmaélgi carlbon te (ﬁlap¥1 catrbonate and

asSe rou us sodir um su

mefi&nol Kw@ﬂ&éplﬁllypmlhé@do@cthr@nﬁ@lﬂﬂﬂ &ddhlng toErthe Mtcﬂmontents to 15.5°C.
fritted glass funnel attached to a side arm vacuum

Affer dduminyies Lel-bise-hydreryphenyhgyclodedacyne(PRplr srmd. Udpiyequivalent

o PSS b ETRE SR 0, SO Vb Ao

(0.8€ tgedn, D20M gicectny bl w&lghn‘) amdi 5%, padradiinaloni mbqirr 00lB8 tgram, 0.127

was .r ecove HPLC SI s of a sanple of the
PefﬁFI&&)’C\f’elg]éﬁae &Ih‘éd lthlé @Wé’@e l)cgclggg(glcgg ﬁé@y@gﬁ)@ .76 area % via

hlgllﬁnﬁl%?s%}ee Bqhid c&bﬁﬁég%ﬁfcog—yff{‘ Nhal FYC WHOfE GANRice 3oRSlsting of 2

area % nonocyanat e area % di cyanate.
ml@«amil}@nzn@)(ﬁt()ﬁe@dso o5 ardae%bio rﬁmllngtqonammed @fd tdver the next 127

t l.od
iy LR OSSR RO ety (P Piye gfas naintained

forﬂplﬁddrpﬁ‘t 1R5 8gord zlﬂdghéﬂ@aol&f to room temperature and vacuum flltered through
| - bi s(4-cyanat ophenyl ) cycl ododecane from Exanpl e

a bathef diatgmenceopiach edclediong medinmdsittet alass fugngf The rfmvered filtrate
wag lr(g}lélrtyeevfa{é?ra 5aC Sg’lfl)%xq-l’glgc upg qth rtesm Setrarlt%faer%tolloo% Slg)ﬁnlvacuum of 1.7

mrveid ples’bﬁiﬁﬁ foeprovidas tﬁtﬁh&lﬁﬁiérﬁdhglﬂttﬁllaw]cgﬁ)r&ﬁ 1RDEL3S5.08 grams) which
129. 6C mi dpoint, and a 136.0C end, acconpani ed by an
beggrteratapky %ﬁld@tS"q%tﬂnﬁ@r%‘éﬁe gram A single exotherm

O} LR Y LA € ST 1 11
hyéog gptpani)edldipdedane Mh&h@bal@lﬁce&@& stnglomiss goetponent (3.22 area %).
The single minor component was removed by dissolving the product in dichloromethane
(100 milliliters) and passing the resultant solution through a 2 inch deep by 1.75 inch
diameter bed of silica gel (230-400 mesh particle size, 60 angstrom mean pore size, 550
m?/gram surface dimension) supported on a medium fritted glass funnel. After elution from
the silica gel bed with additional dichloromethane, a yellow band remained in the region of
the origin. Rotary evaporation provided 33.98 grams (98.94 % isolated yield) of pale
yellow colored tacky solid.

[0091] HPLC analysis revealed the presence of 99.57 area % allyl ether of 1,1-bis(4-

hydroxyphenyl)cyclododecane with the balance as 2 minor components (0.22 and 0.21 area
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gram A second scanning of the resultant
honmopol ytri azine reveal ed a weak transition at 202.
wamhi4eh nmay be a glass transition tenperat UP€r/UII009/036517
honopol ytri azi ne recovered fromthe DSC anal ysis was a
ot rhﬁa@r@attroﬁhbgimﬁetﬁMm‘lyﬂo bbadtm sangilel of dla prodiocanpd &Br plate

revBBEY PGB HTEE Ga IR Ry PR OHASEID (OOBRISHAO8!  om
b, %é(tﬁ%p'a&%%{ Qfretkh lodH2S (36343&%“ ARRRRPYLENIONRECADE @kich (1581,

was repeaf e wth a 2-fold increase in
16@;1:adrm ), T 358re&61 gt@?rﬁs Cnf )r endv ey ddfrctnaassayad, 998 cm b,

69 area per unr
acPIRBIEG AP Ry By 1) B EPSHodEvEndbsosbuge ofiyy spufirming fll
coRRAGGY 8iNAk Eherﬁiﬁ@ h9ro4 91 ?{)ﬁﬁs Yoatlycotpatreuy HPLC
anal ysis. Recrystallization was perforned by formng a
solution in boiling acetone (50 mlliliters), then
holﬁii@g for 24 hours at 230C. The acetone sol ution was
\/éd fromthe crystalline product via decantation.
Thelyanahysded ofCapop@ifidrizatiodf bhe Hamilgrystaddi nef 1,1-Bis(4-
product reveal ed the pr esence of no detectable
fslcyclqdogdecana (3, fr Wil apd A S(A-C3HAl deyelogpglecane (75
%rmnocyanate and 98. 98 area % di cyanate. A
%@z‘EE
ond recrystallization of the danp crystalline

[0092bdudt 1 -Bisprcpamtaphen | A clodbddchnd €0.5)34f QﬂahoWéd%bWt ) and bis(allyl
ethgéyof 21919 Fg%ﬂ&r\égﬁ} {q}l%fe: qgg%lchg% g(& %7&4 gsrg‘irr]}to g Sr% Bvrt from ?{eference

EX%FﬁCf %k@w‘é{%ﬁ@@%t@da glass vial to which dichloromethane (1.5 milliliters) was
bi s(4- hydr oxyphenyl ) cycl ododecane, 0.42 area %

addwdn oH?hﬁaatnalysmm:f =) 1%bm@eaa%tdphqnahay®®ﬂe¢ﬂb@evealed 99.44 area

al nat on of th t.one .sol on.
% PRSI g5 bR ok eyl aSFIGHE dhokithyoviddd L idtion which
wa$ QRGRINo At 4198 Rin Er Bl aIhiR bR c@nd{fétédniﬁ aOfacd®mn oven at 40°C for
mlliliters yielded a second crop of brilliant white

30 pnmdt@strerﬁavﬁigthg rdaetgdromictiane, givamgen fiorongdnaowgblandbDe( analysis of

t | -.hi s(4-h h | | odod
T A T e
5° ¢'| (@ Arlﬁilﬁs%ey %‘toﬁlerB?fCer@W)@ EXARPR! & dreNbP@ftckeRf fIdWAiRg at 35 cubic

ceﬂt&nﬁttg(s@ehdeWyphenyl ) cycl ododecane [0089] Auyl
[0(@|§£$hg§ eéa OF: ’5n§ gsewed w1th anlagg age %9 Iﬂ(r)‘;& 0¥1|set (8&18 naEi %9 96°C),

118.8°C minimum (118.72 and 118.93°C), and 126.5°C endpoint (124.61 and 128.40°C),

accompanied by an enthalpy of 11.5 joules per gram (10.13 and 12.76 joules per gram)
(individual values in parenthesis). An exotherm attributed to copolymerization of the allyl
and cyanate groups (plus any homopolymerization) was observed with an average 172.2°C
onset (170.58°C and 173.90°C), 249.1°C maximum (248.30°C and 249.80°C), and 292.9°C
endpoint (289.54°C and 296.18°C) accompanied by an enthalpy of 487.1 joules per gram
(4749 and 499.2 joules per gram) (individual values in parenthesis). The copolymer

recovered from the DSC analysis was a transparent, amber colored, rigid solid.
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nol es), and sodi um net hoxi de catal yst (0.18 gram

0. 065 percent by weight) were added to a 500
wWOorRdovitk446r, 3 neck, round bottom gl ass react oPCEOR2009/036517

mai ntai ned at roomtenperature (23C) with stirring
Exampd¢ Sa nitrogen atnosphere. The reactor was
Gladdltl onaIIy outfitted with a Chl I | ed_condenser,

-! Pt n!. ' e G Q; ORAA € . B séa Y v_!- §

hv&%%/tgfﬁ:hk/ﬁ&chﬁi%ﬁédlge '(@3“%! Gt Aﬁ‘d ﬁ]walnhtg rdf L@Qc’[@&&ﬁé&fa‘ﬁe @Clsphenol (75

alTyrmethylr carbonate, diallyl carbonate, and net hano
% Wa3 rapl dly fornmed concurrent with cooling of the

r .contents to.15 5C _Aft 13 ninutes . .
(0937 Ll B B R PRy ErauEunng T9aCuplgied g an oven wsing
theFoli8R 84! an %J:l?é@lhleoﬁSWfoQ)iﬂlogf V)L ’forv‘@ﬁo&dﬁjﬁﬁdfer i R8ur. DSC

reactor fol d by a mxture of triphenyl phosphine
anql@xi66f gordions QSZancbéi 0 emilligrymwedfghe Fumd prédicp ghveamh amerage glass

tra{?sqqlgrg Ir tgglgeli(qg}ag 296 pﬁétn’%/ 8) égg gﬁ 6’3 en g)[%‘\l\gt@)h gg@gv-ﬁ;lgal values in

pa@fl @s@’f’ via high pressure |iquid chromatographic (HPLC)
alysis with the bal ance consisting of 2 m nor
conponents (0.09 and 0.15 area % . Heating commenced
and Oéer the next 127 mnutes the reaction tenperature
Exppplé@q 79 - 800C. The reaction nixture was maintai ned
ThE@all} hadligcedt CopelymEPAGondot hepiseARyied Kier) 00BY  1.1-Bis(4-
tenmpérature and vacuumftiltered through a bed of
hydiionyphengloenetodededane (3 Fewt.hand 1 deBis(fhe fanptopbenvipicpeledodecane (50
%fiﬁmel The recovered filtrate was rot ary evapor at ed
a maxi mumoil bath tenperature of 1000C and to a
[00981: uum, pBisl4 Zyﬁﬂdﬂﬂe@ﬂ}t@&l@ﬂ@d&@n@ (@EQTgeg@ni ri@n%pazt gRhd bis(allyl
el | ow col ored, quid (35.04

cthRcatriel Bisi i osaea ayeldorcham b Wb mam. pOGOOT) feReference
9 |
Ex%?ﬁ eyfg\% «{ %%F@k(? ?l}ltg Qh%llgé;sgi’lgg eny{ ch%}ﬁgrgg{ g%lgen/ éiiIS rﬂ%hhters) was

addede HBLE@nmalyais of the ngl- lasmmnatoplfqmgbeydloc{oﬂeéb&eaemlém 99.44 area
The single m nor conponent was remaved by di ssol vi ng

% giyangtothddd-6 pregi’e HHOB?@?%E%tﬁa§Ealf1&$)ﬁlerﬁlflﬂlﬂr?‘flfi‘?éjr%501%‘61 which was
w25 bR kBRI MOUEI, £, SRy naBc or s

mip@ed tedlowed 'tmeilc}ﬁaroaregmhé Qtiving aﬂloﬁINgenébiuz 8len850 nR2/ gr am
surface di nension) supported on_a nediumfritted gl ass

[009%hndPSC Aptlavs gf pertighs %+ dhittchi)- &9 miktigragey) ob& blpachwas conducted
u51tﬂg g Ita{eo&%]eagﬁlg Bt 9@ %Elt Bange tRnY %' ‘JCO W W@ GRRL NG nitrogen

e regio
flowing at 35 cubic centimeters per minute. No endotherm was observed. An exotherm

attributed to copolymerization of the allyl and cyanate groups (plus any
homopolymerization) was observed with an average 173.7°C onset (171.05°C and
176.27°C), 246.5°C maximum (245.96°C and 247.01°C), and 282.0°C endpoint (281.01°C
and 282.91°C), accompanied by an enthalpy of 414.2 joules per gram (403.2 and 425.1
joules per gram) (individual values in parenthesis). The copolymer recovered from the DSC

analysis was a transparent, amber colored, rigid solid.

Example 7
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the origin. Rotary evaporation provided 33.98 grans
(98.94 %isolated yield) of pale yellow col ored tacky
W@ 000d144pD091] HPLC anal ysi s reveal ed the preskC/ES2D9/036517
99.57 area % allyl ether of |,|-bis(4-
Gléwy driorxisitiveny T yerhtacto defc aGGDOMIhEIr t bfe ]Bﬂ(falmsde Eiker? of 1.1-Bis(4-
. . . I nf ared

cy¢lpdodecane (50

%g,wduct on a KBr pI at e reveaI ed peaks in the range
expected for unsaturated CH stretch (3032, 3058, 3081
[0097 1 X usiag wf dteadm@nkhgshlest Tbm(E266]le @ 934 comduttedshoun bdar using the

resent on hothl]), CC stretch 1607 o -0
follgpwiag Ehripa oe it 150 Y lchee#é&bgig%rln%?%ﬁgﬂ @zﬁ{r%@@r- DSC
) d C .
) BSSOPAS 304y S BAPRRICS: S ALEUAAT R: it

exqitheﬂﬁd:ltﬁ athy2h00Q y | Afgir augesoidscahhiyip aataverggpbidgpaansition temperature
e 4 Thermal |y I nduced Copol vireri zation of

of g@gg%q AHOE8Re rand dHH8 S B ds(@urividual values in parenthesis) was measured. A

dr ox: henyP odecane o
i) N T GG e dr atd dacioripsd Vs qbssrvghgoafaoc. An
avel,raée' @h@(tﬁgﬁ%@ﬁ ?&fi @tﬂi/e!t %ﬁb@@l wdoqdesane d fhddRdb39CAWith 1@ residual
an is(a et her

eX¢th¢erc1$§(¢1bShyfddoxyphenyl )cycl ododecane (0.1678 gram 25

%w.) fromReference Exanple 1 were weighed into a

glass vial to which dichloromethane (1.5 mlliliters)
Exdgiplegided. HPLC anal ysis of the

|-bIS(4 cyanato?hen I)cyclododecane revealed 99. 44
ola B 6 A Ettersaf d¢ sdiaxveheaviecvekldodeqane (25 %

Sd\fllaéls Yalng he l %(ﬁo ecz\llr\lkg:l %1% Qe gl %a‘iacf %n

[0098¢N Bl - Bﬁﬂﬂ:—cj‘y@lﬁat@leﬂyﬂ){c@kﬁﬁbﬂaﬁﬁ&’ €0l7vdvegram, 75 % wt) bls(allyl ether)
di chl or onret hane, ]gl ving a hom)gzeneous bl end. DSC

of ah kiby&t-By&PX eltehy B deaang n@- 206008, | 73 glatts) Bpm Reference
Ex%lgﬁlebl aRd 6 %o@a@ﬂgl%ﬁth%g%ggd) D851 3%15% 8.59% \ﬂ?}%«#]’@m d hed $to a glass

mnute rom 2 c under a strear ogen
vial kowhivg da¢hl@dnethane (L& miillite¢rey wapaddedi HRIE ah0G93f Bn 1,1-bis(4-

dot h b d h 9. Q0C
CY%@@O ?fygﬂ]ag@(?%ﬂsg%bvr%va%{ ATEARL IS e(fﬁissaﬁ?tf GG 0.56 area %
mohd8yA3RC)ShaRing A2 GiaPPEvRRERNMtich WAt a8 AfdH2B - AP Ethinum tray.

Devolatilization conducted in a vented oven at 40°C for 30 minutes removed the

'\ C )

dichloromethane, giving a homogeneous blend.

[0099] DSC analysis of portions (10.1 and 12.5 milligrams) of the blend was conducted
using a rate of heating of 5°C per minute from 25°C to 400°C under a stream of nitrogen
flowing at 35 cubic centimeters per minute. An endotherm was observed with an average
51.62°C onset (41.67°C and 61.57°C), 85.29°C minimum (79.93°C and 90.64°C), and
93.09°C endpoint (90.48°C and 95.70°C) accompanied by an enthalpy of 16.22 joules per
gram (8.65 and 23.79 joules per gram) (individual values in parenthesis). An exotherm
attributed to a copolymerization of the allyl and cyanate groups (plus any
homopolymerization) was observed with an average 93.09°C onset (90.48°C and 95.70°C),
162.04°C and 238.36°C maxima that merged together (161.28°C, 162.79°C, 236.93°C, and
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acconpani ed by an enthal py of 11.5 joul es per gram
(10.13 and 12.76 joules per gran) (individual values
WO poopar4ant hesi s). An exothermattributed to  PCT/US2009/036517
copol yneri zation of the allyl and cyanate groups (plus
23ang°h0amp 8 Y.B%I0 Edipodit)(28%S$3°ThsRY Y&U33M) hicesmpndsdagean enthalpy
172.20C onset (170.58 0C and 173.900C), 249.1 0OC
of fRRitmionle2 48T T §Hd D 49d € jonls my2gmm)diedigisgrhtvalues in

4 0

pa%ﬁf%%%?) 9 F@Dl%%grr I]eg(r)\geﬁn%(% %&1 g}%aﬁgé%gg%ﬁﬁ £%llﬁ§érent, amber
colgfaln”)igidisbﬁd.vl dual val ues in parenthesis). The

copol ymer recovered fromthe DSC anal ysis was a

transparent, amnber colored, rigid solid. Exanple 5
Exglﬁ’?é Transition Tenperature of Copolyner of BJIs(A Iyl

er) of U Bis(4- hydroxyphenyPcycl ododecane (25 %

Thvmmdgrannhemcc%amhflss OTGQ/cﬂnddDmféﬂamtml B‘B@mnmgoCaYoYlﬁle%v (DSC) of

Coo LO %

il
1 ISBﬁQﬁWa%atogaﬁ%c(/QBd&deB% (75 %)Q/@ nge%ﬁrea MCat@ﬁ/@pC
for hour. DSC analysis of portions (28.2 and 35.0

[0%90] | |lg} Birg}- Cmnat@@e@ﬂ}cefdbpl@@ﬁ%m Godgramm, ‘Gvérage bql(aib’é ether) of

1 1211@('1333}(1'60% e c?la ecan (ﬁ A g%ﬁt%ﬁ%# ?1 I,t]ggriog}CRe rence IExamplel

and 6 Thesdialt|na htﬂdﬂﬂe@@@) G@éﬂpgf\éﬁﬁm 23t ival vadre B gl 1?1/1{0 a glass vial to
Et herg of U-B| s(4- hydr oxyphenyP&gcl ododecane (50 %

whigh, glichiespruetiing 2@ vaiHaitephairy 1ayleet| dHddecanlusip 3 thg dicyanate of

cy%dafgg%%%éjﬂen@ kﬁa\(llélﬁ ?y §¥%Ptg)(e(g?§(a)nﬁ%c “ﬁ ?@ ﬁféa% monocyanate.
Shhklhg brhs ( vialh pdsvadedp e myllifiay oltacto dessanéddd & %7 BogrdamjuniBum pan.

..) from Reference Exanple 1 were weighed into a
Degplaggzaﬂom cqndugiil cit 8 ¥aseBmo AE¢hah e e, B | minufesy egmoved the

G
dlc}oﬁac] o@gtﬂ%ge %HE# ggﬁéﬁéie)&és? E ehgo é:e nnﬁewarsec\:/ogg}lctgd dy Oyeps using the
folveiag %ﬁmg:y@e&:ﬂe B COrob6 g al STOUaot hamaeo°Shakl hgurs, 250°C

the vial provided a solution which was added to an
forgl ifiurunt Figigl, tRBsRsrent pnbert Felaredosidki cvasdracavered aétgu gpring and

derﬁXE%gaﬁorﬁgpe altn%nu%gpan.
[0101] DSC analysis of portions (33.0 and 34.3 milligrams) of the cured product was

conducted using a rate of heating of 5°C per minute from 25°C to 400°C under a stream of
nitrogen flowing at 35 cubic centimeters per minute. Residual exothermicity was observed
at >260°C and an average glass transition temperature of 181.83°C (185.80°C and
177.85°C) (individual values in parenthesis) was measured. TGA of a portion (20.3110
milligrams) of the cured product was conducted using a rate of heating of 10°C per minute
from 25°C to 600°C under a dynamic nitrogen atmosphere. A step transition with an onset
temperature of 400.42°C and an end temperature of 446.57°C was observed. The
temperatures at 99.00, 95.00 and 90.00 % of original sample weight were 243.23°C,
373.76°C and 396.76°C, respectively.
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m nutes renoved the dichl oronmethane, giving a

honogeneous bl end. [0096] DSC anal ysis of portions
w@ 2090143l 10. 70 m I ligrans) of the blend was PCHUSIDEB6517

using a rate of heating of 50C per mnute from 250C to
Ex4fpdClaunder a stream of nitrogen flow ng at 35 cubi c
cenglneters per

hV&BQV&%ﬁWx’%I&BQé&ﬁe Qﬁ @’ﬁw@ﬂ)ﬁncﬁ‘@"ﬂ’ﬂﬂt ﬂg%ﬁlht%ﬁﬁélﬂlmyé’l@&decane (75

observed wih an average 1/s5. /UC onset (1/1.05 UL

%SWEPQEM, sp6C&HaRE maxi num (245. 96 0C and 247.01 OC)

Q0C end 81. 01 0C and :
108038 o 3 Fcnity Bintioh ohQF sy B oRalinsr fBGieen fepge gvas weighed
addeOR. 2 4aiifhcd Ehusd jdroMbes wﬁ’tﬁrdeﬁlfrﬁi'@d Wwhiedi(a0 shidilicer ! 's@%d and then

i n parenthesis). The copol yner recovered fromthe
plagedainy si 9Vwamaaltalnachspéi°€nt Thardtmér welaonedd at il mdlcated intervals,

bloésék{jyngieiag G&?}? fﬁp r a ggto-{)t_ npe%llaaljgrefo? continuation of the
teslflﬁgjr OMépé}ﬁdﬂgE Gy %e@gﬁc@@rﬁr}ﬁe (o'isi%lnél Was)caffithted for each time interval,
Bi s(4-cyanat ophenyl ) cycl ododecane (50 %w.) [0097]

pr@@dlnglgledﬁllw\hmgrre&m glmg ibtherieblé.r om Exanpl e 6 was

conducted in an oven using the follow ng curing

schedul e: 1500C for 1 hour, 2000C for 1 hour, 2500C

for 1 hour. DSC anal ysis of portions (33.8 and 34.3

mlligrams) of the cured product gave residual

exothermcity at >260C. After a second scanning an

aver age gl a transitjion.t [ at of 144.570C

(140,95 0C EX&O&%@%@S@H{:&%%”§§fcva| ses in

parent hesi s) was nmeasured A third scanning wa

conpl et ed éﬁm@teorr@fsﬁmamreex&mﬂym@@ﬁxmﬂ’eol&erved at
>330C. An e glass trdangiti enper at ur e |of
160. 030C (?ﬁﬁ}r@g 0C and 16c.r@|%8§9%5"%sﬁ no resi dual
exotherm gity observed. Exgnple 8 Copol yneri zat|i on of

BJs(Al |yl |Ether) of
U- Bi s( 4- hy d’r(bxyphenyl ) cycl qdb¥Ecane (25 %wt.) |and

)
U Bis(4-c ophrenyt)ycyctagpslecane (75 9wt—)—Usi ng
Cat al yst [%?g] , | -Bis(4- c;pe;%%;g{ophenyl ) cycl odgdecane
(0.7709 grlans37’5 % wt.), bijg(ggd yl ether)

95.16 1.055
119.08 1.081
143.00 1.068
167.17 1.081

Reference Example 2
Synthesis and Characterization of the Tetraphenol of Dimethylcyclohexane

[0103] Phenol (598 g, 6.36 moles) and cyclohexane dicarboxaldehyde (74.2 g, 0.53 moles,

mixture of 1,3- and 1,4-isomers; ratio of phenolic groups to aldehyde groups = 6:1,
equivalent ratio of phenol to cyclohexane dicarboxaldehyde = 3 : 1) were added together in

a 1-L 5-neck reactor. The mixture was heated to 50 °C with 500 rpm mechanical stirrer
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of |,|-bis(4-hydroxyphenyl)cycl ododecane (0.2570 gram
25 %wt.) from Reference Exanple 1, and 6 % cobalt
woapbtihgsat e (0. 0051 gram 0.5 % w.) were wei REEUSI009/036517
a glass vial to which dichloronethane (1.5
agimdtioni Att¥r &) andSsatadsigdric HiPtsSu@n aHtyRiesesaffohibeacid (PTSA) (1.3959 ¢
| ,1-bis(4- cyanatophenyl)cycl odqodecane reveal ed 99. 44
totaly Qa?%ﬂﬂ Px%&t)ﬂ Wahddge CL,BU A RPTYERORE y BB essh aldjengmperature
1nc'ir&1§ed’ lhafewPHo %’rkéjse @nﬂ &Qh ulI’TQ@ iR, V\@&‘fte@qgee%tﬂ PTSA addltlon the
alumnumtra Devol atilization conducted in a vented
tengpeeatugt cod @OIB1f was B0 ta ¥ O esd veomane ovas lapplied to the reactor. In order to

o T LA B T A TEREeeys St 19000 e
to ﬁéﬂ%v@'v@cﬂ& &8 (EORAUEIEIMTInNN Y Wehehahée r&fuxhﬁl@%kd’]?;e@fth@ QGctor was

per mnute from 250C to 4000C under a stream
vented pshwatef (48vg) rpsadd@b cubi ¢ centineters per minute.

A )
oL SR IR e D AT s, e
theQ€acivd BhtehdBal coaled t@&oﬁﬁte@@eﬁtﬂd@,&h@ tnt(18 Qork8ntd G eddhlansferred to

95. 7G)C€Wacco anl ed by an ent hal Eﬁ of 16.22 joules
a brsegpaery 8ugsl. aMetbd. etyl; IE?G‘PIES(I\é ) greardded. rigidythe ggntents were
u ) at
welf eyl B Re SO Spl ko o PERAT MM The Rl bl By phonol
weem;erﬂitmasﬂ peingneratzgt dvapc)ratma,Samlb&e rhoe dowblhch wap pauvierlageo aluminum
93,09 0C onset 0.48 0C and 95. 7Q0Q), 40C an
fmgsggeere@@%ﬁ rr%%?%t withr gedoleages HiFdrp id@%ggwroguced as  the
pre%l@%n?a%@ﬁ«odag’taa t%%a%%nopﬂ&g&% é%h@ @Hovﬁﬁ’éjld%%%zea%trggure (tetraphenol
endpoi nt (282.43 0C and 284 acconmpani ed by an
of dimetiaflgpcladfexaR2. 6 j oul es per gr am (413.0 and 432.1
joul es per gram (individual values in parenthesis).
The copol yner recovered fromthe DSC anal ysis was a
transparent, amber ored, ;o d solid. Exanple 9
Ther no graV|ne|t-| G [ pd Differenti al
Scanni ng Cal ori met Ky— ) pol ymer of BJs(Al Iyl
Et her) of |J-Bi s(4-hydrekyphenyl)cycl ododecane (25 %
wt.) and U Bis(4- cyannyl ) cycl ododecane (75 %

wt.) Prepared Using
|, I-Bi s(4-cyanat ophenyl
%wt.), bis(allyl
I, 1-Dbis(4-hydrdy
wt.) from Referenc

|vclododecane (3.00 grans, 75
Cef

)cyci:} are (1.00 gram 25 %

[0105]  Ultraviolet spectrophotometric analysis provided a hydroxyl equivalent weight
(HEW) of 118.64. High pressure liquid chromatographic (HPLC) analysis was adjusted to

resolve 24 (isomeric) components present in the product.

[0106]  Although the present invention has been described in considerable detail with
regard to certain versions thereof, other versions are possible, and alterations, permutations,
and equivalents of the version shown will become apparent to those skilled in the art upon a
reading of the specification and study of the drawings. Also, the various features of the

versions herein can be combined in various ways to provide additional versions of the
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and 6 % cobalt naphthenate (0.0040 gram 0.1 %w.)
were wei ghed into a glass vial to which
waelr@bhoresret hane (2.0 mlliliters) was added. MPLTS2009/036517
anal ysis of the dicyanate of cycl ododecane bi spheno
preseveiavadion9. Bdrtlareardlocditaiyiateah@okgs s Seearnsad Yor the purposes of
nmonqQcyanat e. Shaking the vi al prOV|dedH%mE?Iut|on

desgHPEKE Glagtyadaddot © IHnPé}GFaneé?I{E MRYFHPBa ore, any appended claims
shc%ef %o@%blﬁrﬁﬁ‘éd Wt&oﬂg'éﬁ%% bf' tik f’c@%@ Qé%%Bn@tcoétg?lgd herein and
m nutes renoved the dichl ronethane giving a
shmxbalmlgcémr&om shi¢te nidera@ursi pgrmastiaondut tedvalantewerfsll ugitlig the true
%- %g curi 8 schedul e: 1000C for 1 hour, 1500C
Sp%'fm SCHB%P 5 FEEEFBY S Rour s, 2500C for 1 hour. A

[07079 Hhvidd A58 PalyedtscritRalB; 1152\Q=,|n€i61@ dt GilBke URRrdESOMRR&E of ordinary
after curing and denvol di ng fromthe al um num pan.

Sklll(}[[ @1]_6] aipgat Heahgtbpds of the @rqsqsmngve(@gn Gaz he caaied out with a wide and
equlﬁ%lent ams c(:)ol;rlléﬁtg s CHo eglgﬁorrlrsl Aid @ 7 (z:lr%ndge(:t ed to%:%ar%ng from
thelkadgy ofahéhfveaﬁmpér amlytem@annédtmrefeagf.at 35 cubic
centineters per mnute. Residual exothermcity was
observed at >260C and an average gl ass transition
tenperature of 181.830C (185.800C and 177. 8500
(i ndi vidual values in parenthesis) was neasured. TGA
of a portion (20.3110 mlligrams) of the cured product
was conducted using a rate of heating of 10Q0C per
m nute from 250C to 6000C under a dynam c nitrogen
at nosphere. A step transition with an onset
tenperature of 400.42 OC and an end tenperature of
446.57 0C was observed. The tenperatures at 99. 00,
95.00 and 90.00 % of original sanple weight were
243.23 0C, 373.76 0C and 396. 760C,
respectivel y. Exanpl e 10 Moi sture Resi stance of
Copol ynmer of BJs(Allyl Ether) of U Bis(4-
hydr oxyphenyPcycl ododecane (25 % wt.) and
U- Bi s(4-cyanat ophenyl ) cycl ododecane (75 % wt .)
Prepared Using Catal yst [0102] The renmi ning portion
of the cured copolyner disk from Exanple 9 was
wei ghed, added to a 4 ounce glass jar along with
dei oni zed water (40 mlliliters), sealed and then
pl aced in an oven nai ntai ned at 55C. The di sk was
renoved at the indicated intervals,
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blotted dry, weighed, and then replaced back into the
sealed jar for continuation of the testing. The change
WO poodeighs fromthe original was cal cul at ed f oPCEHS1909/036517
time interval, providing the followng results given
WHATHSeCILAMNED IExposure to Dei oni zed Water at 55C
Ref erence Exanple 2 nt hesi s and Characterization of
1-theAW@$V@pﬁ%ﬁ@mP@ﬁn¢P riyla (¢l ohexane [ 0103] Pheno
(598 g, 6.36 noles) and cycl ohexane di carboxal dehyde
(74.2 g, 0.53 noles, m xHA e of 1,3- and 1, 4-isoners;
rati o of phenolic groups:t aldehyde groups = 6 : 1,
equi val ent ratio of p o cycl ohexane

di car boxal yde 5 ¢ *",f e added together in a 1-L
5- neck reégzg fae [ tur

s heated to 50 OC with

500 rpm mechani cal st & F*ﬁera Mation. |50 0C and

at nospheri c pressure, ufuene§u adﬁic acid (PTSA)

(1.3959 g total, O. 2079& s added in six

portions oyver 30 n1nu ' E?re i ncreased a

few degr ee@\w"t‘h@ g ter the 6th

PTSA addition, the te pat'ure control l er was set to

70 0C and vacuum was appki-€d to the reactor. In order

to avoid the reactor content flooding the rectifier,

the reactor pressure maéthadually decreased to renove

water fromthe reaction sol Ution. Wen the reflux had

stopped, the reactor was.vented and water (48 g) was

added. [0104] Wwater (79%g) and NaHCO3 (0.6212 g) were
wheesked to neutralize the PTSA. Wien the reaction

contents had cooled to roomtenperature, the entire
cadomtiedéenden@y ity nkfer;ed to a 2-L separatory funnel.

Met hy| ethyl ketone (MEK) was added, and the contents
they@pistisadhetddeyiddapendently reprerenieopsongldy pebisiveted aliphatic groups
coﬁ;gﬁpln%az{ EotalTQFfr%ﬁl Y& Ss ﬂpgb Cﬁséarﬁgr? rflRJm hE R'aea'ﬂ‘avl@ldtogether

Ing~a rotary evaporator, and the hot novolac was
wigothreechrboit atah um whichfthey .arel benalcaiantalyoﬁmrmf arpbetiohally ttibstituted
cIohexa e dicarbo

an Péo‘?ﬂﬂ"ﬁ‘& ¥ ‘H}SGH{EEEBéa‘!‘I?dZW QBHSH%lﬁjuceg EF:naglﬂhﬁEC ring structure

wHi@l haWNBadt d68hi & Bl o Thitimt éﬂ')ﬁls( it raphenol  of
di met hyl cycl ohexanef [0105] U traviol et

thespmétrasp]hohdq&inﬂemlyimqhysem }mnmgdndeglalm,hndbowtionally substituted

equi val ent wei ght
alkyl, optionally subStituted cycloalkyl, optionally substituted alkoxy, optionally

substituted alkenyl, optionally substituted alkenyloxy, optionally substituted aryl
having from 6 to about 10 carbon atoms, optionally substituted aralkyl having from 7
to about 12 carbon atoms, optionally substituted aryloxy having from 6 to about 10
carbon atoms, and optionally substituted aralkoxy having from 7 to about 12 carbon

atoms.

2. The dicyanate compound of claim 1, wherein the dicyanate is of formula (Ia):
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(HEW of 118.64. Hi gh pressure |liquid chromatographic
(HPLC) anal ysis was adjusted to resolve 24 (isoneric)
w@omponam s present in the product. [0106] Al tPCUYB20NE36517
present invention has been described in considerable
detail with regard to certain versions thereof, other
versions are possible, and @%aerations, per mut ati ons,
and equi val ents of the versi'ordf&hown will becone
apparent to those skilled A he art upon a reading of
t he specification and sty .t he draw ngs. Al so, the
vari ous feat upgs:-e& Sy herein ~be,
conmbi ned in vg§§%us mays't hge addf??gna
ver si ons of thepresent ion. F ébernore ce%i?{n
term nol ogy has been used for the purposes of
descriptive clarlty and gbmgoxllﬁwﬁ it he presenu
i nventi on. %Qggore fhpp 3d claﬁqieiz?ul
be limted to't de r| E g he pre
versi ons contai ned herein _§hould i nclude all such
al terations, pernutations, d equi val ents as fal
within the true spirit and §F$ pe of the present
i nvention. [0107] Having now tilly described this
invention, it will be understood to those of ordinary
skill in the art that the netﬂﬂds of the present
i nvention can be carried out MAth a w de and
wheedhval ent range of conditions, fornulations, and
ot her paraneters w thout departing fromthe scope of
m dineRiatw @ntlenedin daym dnbodi nent s t hereof . WHAT | S
CLAIMED IS: 1. A dicyanate conpound of formula (I):
n harprvals hepe #bougddh ahpvh%pendent ly is 0, 1, or 2;
nde e .
and i BREEPFaGe bos Rolriste P BRENTE g hERBHE R lahgray optionaily
caltrgatoalle & mbFORURNIRENS ah@/RRAM 0BftoRANPeBMPFIEE®NBNSE RBre double
nd Rb together with the carbon atomto ich they are
bob@hﬂéﬁohﬁ?YK@ﬂﬁﬂdhyb@PPbﬁ&FM@ substituted and/ or
optional ly unsaturated and/ or optionally polycyclic
aliphatic ring structure which has at | east about 8

3. 11ngpe Qﬁp}pa[ﬁa?et w}ﬁpoﬁﬁ of claim 2, wherein n has a value of from about 9 to
about 16.

4. The dicyanate compound of any one of claims 2 and 3, wherein n has a value

of 10, 11, or 12.

5. The dicyanate compound of any one of claims 2 and 3, wherein n equals 11.

6. The dicyanate compound of any one of claims 1 to 5, wherein each m

independently is O or 1.

7. The dicyanate compound of any one of claims 1 to 6, chosen from 1,1-bis(4-

cyanatophenyl)cyclododecane, 1,1-bis(4-cyanato-3,5-dimethylphenyl)cyclo-
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the noieties R independently represent hal ogen, cyano,

nitro, optionally substituted alkyl, optionally
waemstii4¢4ed ed cycl oal kyl, optionally substitut eBCHUR9RY036517

optionally substituted al kenyl, optionally substituted
doat¢deany| oxy, 1dpbischaydnatsGbatihyliledybeydlotaddcage,f r om 61,1-bis(4-

to about 10 carbon at .. optionally substituted , .
cyafaipPRiany havsIRECdaPEm 72 0obiaBbeyanioRiEp BRI pone,  4.4°-bis(4-

' i1yt j f : about :

o bR L RS S I A T el Ray 5.5 biscs
cydrevopignhbexahytdoo-dbbutetili@ooaiabon at ons. 2. The

di cyanat e conpound of claim 1, wherein the dicyanate

is of formula (la): (R m(la) wherein: mand R are as

defimed,.in claiml1: and has a value of, fr about. 7 .
5o dbeuti et sy BTG D haf BT 7 PREH i 1. 1-bisce-

cy&RHes9Dcidlotib®cahove formula (la) may optionally
carry one or nore substituents and/or may optionally
conpri se one or nore double bonds and/or may
optionally be polycyclic, 3. The. dicyanate conpound of

9. ¢l atrRPYMEHARTRPI MRS aligyangte @f anyapmohBlais 19§
about 16. 4. The dicyanate conpound of any one of
clainms 2 and 3, wherein n has a value of 10, 11, or

1012. A5 polliRridhulY anRtfe COADRHN theOmiaM: QMEpRks Gk 34T ode dicyanate
and 3, wherein n equals 11. 6. The dicyanate conpound

compoamd op may afnecodfa¢lamnsi 1 tto & andipepgirepadpwpr thereof, and one or more

iEBASAY k. ety oyt SR s name

ret@ylamat s@ﬁ&l@ﬁ&’d o€ Yiehe dadriaan Ssolvents, fillers, glass fibers, adhesion promoters,
|, 1-bis(4-cyanato-3, 5-di net hyl phenyl ) cycl ododecane,

wefting. 3¢l (daspelpiigatios. Fufaechpophiehy (thepepladidtpelamers. and mold release

a %ﬂ%-bis(4- cyanat ophenyl ) cycl odecane,

& , 2- bi s(4- cyanat ophenyl ) adanant anone, 4, 4' -bi s(4-

11. A polymerizable mixture, wherein the mixture comprises at least (i) at least one
dicyanate compound of any one of claims 1 to 8 and/or a prepolymer thereof and (ii) at

least one compound and/or a prepolymer thereof which is capable of reacting with (1).

12. The mixture of claim 11, wherein the at least one compound (ii) is selected from
compounds which comprise one or more polymerizable ethylenically unsaturated moieties,
aromatic di- and polycyanates which are different from a dicyanate compound of formula
(I), aromatic di- and polycyanamides, di- and polymaleimides, and di- and polyglycidyl

ethers.

13. The mixture of any one of claims 11 and 12, wherein the mixture further comprises
one or more substances which are selected from polymerization catalysts, co-curing agents,

flame retardants, synergists for flame retardants, solvents, fillers, glass fibers, adhesion
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cyanat ophenyl ) oct ahydro-1, 4: 5, 8- di net hanonapht hal en- 2(
I Hyylidene and 5, 5-bi s(4-
weymsatgphenyl ) hexahydr o- 4, 7- met hanoi ndane. 8. PaNEs2009/036517
di cyanat e conpound of any one of clainms 1 to 7, which
pramsotéss] weitmgdaide ydinmiaphaity| yayek ododiéieaneherSoplAstic polymers, and
<£$| nmer or prepolynmer of a dicyanate of any one of
Mo LlGPsC 3890658, 10. A pol yneri zabl e ni xture, wherein
the m xture conprises at | east one dicyanate conpound
of any one of clains 1 to 8 and/or a prepol yner
141 hem@efmixaRd RNRyoEneTBI Blafkd 3D aBCesS WHHGR (BE enikRIEGd ﬁﬁirtlally or
fron1po|yner|zat|on catal ysts, co-curing agents, fla
completel vipplymeriggther gi sts for flane retardants, solvents,
fillers, glass fibers, adhesion pronoters, metting
ai ds, dispersing aids, surface nodifiers,
her Bh@&%h?dpé’d s a Rﬁg%ﬁ?&f E;&LL%%%% Eé‘&sclai?n]s- 10fo 14.
r|za e m xture, conpri ses
at Ieast (i) at |east one dlcyanate conpound of any
one of clains 1 to 8 and/or a prepol yner thereof and
16(i i Jhaprddeatssf chmm IS0 mberendthapdédict & ap feaptaing mé an tleewrieolf laminate,

ch is capabl.e of reacting. with The m x
anﬁ@ élfq’ﬁfr?ﬁeif A3HR e FOUHS: & gllee%fﬁ?t“hoaﬁ%1 ‘&18]%p8‘8m801t‘1d1 §or{n§1aﬂon a
Co§@5§@t§g1ﬁ{gmkggypounds whi ch conprise one or nore
pol yneri zabl e ethyl enical | y unsaturated noieti es,
aromatic di- and polycyanates which are dlfferent from
172 dixcyanalerd ﬁl% ok Jl@*ﬁﬁ!ﬁ%(‘rﬁ%@ulﬂr 8fMah{ Gnéliof @Q&hs 1 to 8,
polycyanan1des - "and pol ynal ei m des, and di- and
whgsiiny ghleyedagyd cmmpsreamlg Temmpawatlof orofuladl): one of
clainms 11 and 12, wherein the mxture further
conpri ses one ongpre subst ances which are sel ected
from pol yneri zat(l it cat al ysts, co-curing agents, flane
retardants, syaj;_?sts for flame retardants, solvents,
fillers, glass'fihgns, adhesionpronoters, wetting
ai ds, dis%é's 1g_af sur fiate nodifiers,
t her nopl asti c pw~w~-rs“\¢yﬁj nol d rel ease agents. 14.
The m xture of any-one _ef~clains 10 to 13, wherein the
m xture |§ garf”

N8 co letely pol ymeri zed.

1)

wherein m, R?, R® and R are as set forth in any one of claims 1, 2 and 6 in a solvent with an

at least about stoichiometric quantity of a cyanogen halide in the presence of an at least

about stoichiometric quantity of a base.

18. The process of claim 17, wherein the cyanogen halide comprises at least one of

cyanogen chloride and cyanogen bromide.

-36 -



15. A product which conprises a polynerized m xture of
any one of clains 10 to 14. 16. The product of claim
wa3oombasei n the product is at | east one of anPCT/US2009/036517
el ectrical lamnate, an I C substrate, a casting, a
19coatIihe @rocassdofeangtdna i chaitls 1B ladd d@npheith therenatiad isodyrial out at a
nposite, and an adhesjve. 17. A process for
tﬂ%ﬁ%ﬁ&?ﬁﬁémp%@mﬁﬁdyhﬁé?éb@ﬁﬁBOGnd of any one of clains
1 to 8 wherein the process conprises reacting a
conpound of forrmula (Il1): ( m(H wherein m Ra, Rb
20and TiRe JF & e@SofSH Jn@ o |31a'11ﬁs Yo ‘]?@ B Ifreifl tBd Bike bormdridibl or more
in a solvent wi an at | east about stoichionetric
of mmmlhwroafdeap@wnm@ bydrhaide deiniethytldreinpy anddriethylominm  at
| east about stoichionetric quantity of a base. 18. The
process of claim17, mherein t he cyanogen hal i de
21COMRHL Sﬁl%g&ts loF ad?l%’ 8H«$_ cPaYr%E] ogﬁr} CEb orv&h%?eu‘?nﬁlle base comprises
cyanoge romd 9 he process of one
trickiylamthel8, wherein the reactlon IS carrled out at a
tenperature of from about -400C to about 60 OC. 20.
The process of any one of clains 17 to 19 wherein the
bas one or nDre rox

pot i‘gg iPg rei%igf B85y gee of Flaps E%At%% the sogvent comprises one or
motré b?@vgﬁék gl aﬁ%hat@ket&féea RhetiR&ed 9&%@&%9@ eanodfhpﬁittﬁ:‘ cq’ﬁ:yc]:l%ahphatlc
0, wherein the base conprises triethylam ne. .

e&Wh@wpﬂb@egmimimwnwuohem®®Mbbmlns 17 to 21, mhereln the

sol vent conprises one or nore of water, an aliphatic

ket one, a chl ori nated hydrocarbon, an aliphatic or

cyc l nna

3 dlr—[glg r J%@st bgg,r?}’ ‘f‘ﬁé’ of rlgg{ésg yﬂg(g 22 @ﬂgl%{e}l g S%We!np corTl%nses one or
mdr@oﬂﬁ:@tomhameuhpletﬂyﬁ(es@ieyﬁﬁthymemhlo&as adehviofophe of

acet one, nethyl et hyl ket one, nethyl ene chl oride, and

chl orof orm
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