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relates in general to a process forthe preparation of 2 X
relatively hjegfnption! ds by the Hof mann elimnination of

p- met hyl benzyitri rret hyl anmoni um hydr oxi de in the presence
di et hyl sul frEUpd&F HEVIERNTIONl Ccertain reaction pronoters. BACKGRClJND G: THE
| NVENTI ON 10 ParyTene 1s a generic termapplied to a class of .

pol y- p-xyb y| erferis imentiohireatee ingereralte d pibceastorthefirsparationiof 4, J3garatydiophane ingelatively Wigh 20
Paryl ene i s yialis iby ¢het Hofrhana retimisatiom bf p-methyitenzylvichethylammbnkan Wiraxide linathe prosance et
barrier propimethylesfodda(DMEA) dnd certaindeasonpeimatersvel y hi gh tenperatures. Due to
its abilityto provide thin filnms and conformto substrates of varied 25
geonetric sWAﬁKQROUNDPEE’EiMENTI'ONUI ted for use as a conformal coating in a

wi de vari'éty of fiel ds, parti cularly in the el ectronics indust ry. However,
2, 2- par acycl ogifefree A genef fermanplpd ?WQMV@MY’FWQWF'Q‘?STMNWM vi a
t he pyr ol ysi ‘p-xyl ene or Hof nann elinination reaction of

p-met hyl benzyl tri met hyl anmoni um hydr g , is usually obtained in
relatively |ow yields. Accordingly, lover 2 process for the application

of parylene as a con- 30 formal cog g i ensi ve and severely
restricts its application where it ‘ se be used. The preparation
.--n reported in the patent
82Tl osed a process for

of p-xylylene polyners by various
literature. For exanple, U S -A 2,¥

pr epari ngg pol y- p- xyl ene wherein the dgpors of -xyl ene were pyrolyzed in

the presence of chlorine gas. Also i B-7- 6999047, pol ynerformati on was
e%gct ed on the walls of a cooling chanber after p-xylene 35 was vaporized
and pyr ol yzed.Paryenélis@n indet, t3nsp@ent.icédformalroating whichims excelfpol biagied ppopeities and can be

pr epar at i onugsdattelatiyely bighterhperatunessDueto it abilityte provide it fiiresrand eopform ta substrategiofvariedThe
process i2hyvgeomettic ghapes, it isi ideglly-suiteid for ysecasgfconformalepatinglina wide| veriety of fields, particularly

t enper at ur e inthe ejgstpnicglindustryf err] and 1000C to generate a free rad| cal and

condensi ng thé*q”é%tzr%"’&! Eﬁ"&ﬁ?’" WH‘*&“‘ lP‘\‘MQ!Pe ﬁ%’&?ﬂjﬁi”e ‘SF'EE‘E - A
4,532, 369 dm&g ° S ?"é!("r'ﬁﬁ“lﬂﬂ'""?“

from40 p- | Ib@ "’° 'r‘fd’l’ °ﬁ"’t he
pat ent tﬁat : %r?f Iraqs) a:{:#e :%In e ratureF

di sclosed gaye RAIYT ‘9’16’4 Fhleted &fﬁ@(ggb
accessi bl e. p gg éﬁgm rime ammn roxi de
Wi th sodi um ory v E‘ YiyRertdRatiod faemas&a@wans%&amsammr%m
(DVBO the gagﬁg‘;,&gd %egd that yie ds as high as 70 percent were

obtai ned, It wg.s8A-30108, wﬁmmmm&mﬁhmﬁa%w&h@h i6I8¢of 10 per-
resul ting highendhighel TherbessitNoRbd sytolyEingd Misre dfatea B (AGIhe dt & BmPératire Bativeen
conpar abl e aUEBODT and@ 1 000TIS gsherate afiBe rddicaririay:bridensing tie Aactivhldirmaicd) hla i nedibm.done
or sul - f ol anevdrexecenty, Bis{-aC4,532)360 dideloses|adprcedsiorthepheparativh of | 2-pdracpdlophaneOm

pr e- publ ke apimethyibenzylttimetsylanin@niuin hpdrgxide s iadidated intie patedt thatihawnprocedseitich@xisy

t he_kof r manted eiics twitheddvemsion diécloped gate pply loanyleids orttheistatting inatariaisiwietemoligegiyacceasisiblar
deri vati ves By énatacling aquepus:prmeshyiberzyirimethylgmmeniumtydraxideith a¢diumms petasskipdiydrwiidge
wher'ei n sai b thelrrespnce of dimethytsulfoxide (DM§OLthe patantes Indicaled-that yields asdigh ag 70percent were
di-at kyl et hePb‘%!'l‘e“n‘b‘Yﬂ? algp idigated At ealymp) 1eljpes ciatthesesyifing high plalds werpeymuisingsince 55
wherein aﬁg agdition MV"WW@W&%S% a‘b‘?"?“?“yff%'ﬁﬁmw?- Spnethylpyroliideneer su
groups havi s an er froml to 51is
suggested. | t E’ &?‘%@';{a "°8 t?ﬁtrh?g"’ ?{‘é '“3;'
process for® hé"ﬁﬂ’ ereo

m an 13 el natlon is camed out in the presence
.80 ofa dnlkylether or mono-and poly-ethylene glycols having the foomula

R - o—J-cn zCHz°+nR'

wherein R and R’, which may be the same or different, represent alkyl groups having from 1 to 5 carbon
atoms, and n is an integer from 1 to 5 is suggested.
it is therefore an object of this invention to provide an process for the preparation of 2,2 paracyclophane
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EP-0 294 651 Bl used in the synthesis of parylene in relative high yields
-as opposed to the nethods disclosed in the literature to date. The

i nventive process is sinple and ef fEPAMBBY hence is effective in )
reducing the overall cost in the preparation of 2,2-paracycl ophane and
various sulusedinthe sydthesis df paryléene invelativehighyfelds Bs onpmme@dsmosemmmri he
pr esent " i nyedats. dhe inventive progess i simplecang eificient andfhance fs ifeqtiyesin reduginigdhre avérall dost in

2, 2- par aeydﬁ%ﬁﬁ@ﬁﬁé&”‘ﬂ%ﬁ@am@ﬁaﬂmvﬁ ybstitvied dervptiventberedfnpr i si ng

cont act’sag an aqueous sol ution of p-methyl benzyl-trinethyl am noni um halide
with sodi urﬁmmm de In the presence of d| et hyI sul f oxi de and

optionally t an crown et her hayi n to 6

atoms and fy ?"o :'E”g%g \EﬁEq ﬂ;

THE DRAWN 04\ mhal .m%? e u%'l

‘had by 5,@ ,“H,E) dBon

depi cts th% t percent , 2- par a yclop ane tal y enpl oyl ng

di net hyl suI oxi de al one and in conmbination with certal n specific reaction

pronot er s GescRPTIONGIETHE DrRARE! on. Curve C was obt ai ned usi ng DMSO al one;
curve B was obtained using in conbination with glyne; and curve A

obt ai negs uSi ngmamuleaumﬁhhmmdmamwm&nvglwmwﬁ«%wm;ﬁwhérsmthSFig- :
evi dent fr araiédgraphwhict depldtsthe weight pelrentiof2,2-paradycaphare obtaieedby2mpleyihgdiinnatyls@an be
‘obt ai ned i roxiie elobepand incnombidation with dertain splaeiiic reastiantprasoteps ab tre pesent iaveetiopnpl oyed i n
conbi nat i on vurve OB RbLEDET Asitg-DMSP-aicne ; UtV R was-obfitied [uBEBNIS QN @@bination ith

i ndi cat ed &lymeeandicyee Aoblgipert using PMED inyembinatioh withsglymes and;|8cramn @ 1bis yideantirom

:met hod #%r- WW@}?&W Yinlds §f the degired d P&%%'@BW&WMPHMP‘V%
yikelds and Pramgtersasemeioyedip corbinabanavitt MBSO g materials. 1n contrast to the

t eachi ngs of éhe aforeEntlgngg E,g -A- 4,532,369 it was unexpectedly and
sur pri si ngl E , 2- paracyclophane hi gher than the 70
per cent repor d.car be tht

defi ned?® e?o EHB ";}:ﬁ')' . Lseas%' Otﬁ ntﬂ& lengﬁ{mn e

el im Obser 9},}5‘% Rans |g§j?€layﬁ1§£§p§rﬁlﬂt &Sﬁiﬂ%ﬁm vt

eI|mnat|o|efd§ C

whi ch had RegR a8 heéi st i d&ﬁﬁ@ﬁdﬁfﬁhdmﬂﬂ coul d be i ncrease
even fugd her it hasQBbi abdaws&e«s WHRS theruasref &ﬁ\&h)@l’f&w@'trﬁﬂe ﬂamaﬁwaﬁmaaont féstion
reacti on syriete@ddd tHelyieRte of the debifod \product dver tfidse FRiciBd bedh tisiosed injthéiiiiathre, theyidhAlS €S
tin yi el ds \sbuldbheOhdrediséttdvbefutivgif Bettain Peattivh ploMmdlersiverel disd eployisd Srthé REAIbINHEStem.
‘exceedi ngl ritritajthe BISChAL 45326369 losly Véne sl [cteasss inDyields fwefaabiainatieand hvadce theeost of
coati ngs wite piisess|remuiried exceediriglychigh e therefore the applicatioh oftparyiehe/copfopraheatings was

.mat er i-adss. limiteddathe preparation of relitivelj expanhive matedéls. Howeve), 8ren Aith| the 3dve@dDthe UiSizA-
‘process co#f a2 8as9; the procass pevidesii rat beektanded th the ceating of dess pxpeasive itemebegaysq of the ens
:because of lanpesre timesneeded foprepere fhe 3.2rparaeysiqphage. Ferdhe-mast par the use of parylene had

2, 2- par acy &resysrafied to the miligaryor hpapappiisations inthe electrogies industyy where the sept efthefinal BRf | ned
to the nil |@°&P‘3’""d\""§'l‘ﬂ9§é’gﬁﬁl°ﬁm°cﬁ‘?§“"ﬂ H’°P§T§ eI ectronics i ndust wher e t he

cosy of“‘the fThﬁ y “6? nti tin
process. °"°"' n‘ﬁg“% '1' ; sb’@ gﬁlﬁ% )

present in

di net hyl sulpﬁii)"ﬁ} .' | Ofe 2.9t " agparantm ft
the equili l?at Jldeme tﬁr‘?wﬁnl@?e vn\ﬁad% " Iﬁ;ﬁaﬁﬂhﬁépﬁ ¢S
opposed t 0y npeti ng reactl |c avors p ymer or mat I on e exact

mechani sm by Mﬂh G&nkﬂﬁ‘d tﬁﬁﬁﬁrﬁde@ﬂudﬂeﬁﬁ?ﬁﬁeﬁf&e&ﬁﬂpﬁiﬁ&m‘a& sligdble'fd? adiid te fhbUasy ant
but it is Bfhd MRt idvBrtibn, BhtRhdERA BraMmbterd muitBEudal MABHRIIS carbition RinGreddedl Gials Par t
A n pronoti Bfhé diMeranito bé blited. 2, 2- pa- 45 racycl ophane fornmation while
retardi &g therheesniouns whith éan®e &nﬂommgwdm in thé processlofftieprasprit inysétilién zi ng -
t 0 paryl enare the crdwasthescTheécareittie tytlid ettrs compdsediof batbdndxygein asdigdiobenc Inipexeiide] on
pronot er s amwen athers aintatning Gom 4 6 okyges dtamgand frare 32 1018 tanmn gloms aantbe emplayed! indive and
t hat such process bihespresssttinvemion Pediculardy arefoqmbs 18 gown@rbi nation |If increased
yi el ds of t hdliugirative crowrcethers which @tst suitabledor use in the process of this invention are ethers such as
12 Crown 4 (1, 4, 7, 10-tetraoxacyclododecane), 15 Crown 5 (1, 4, 7, 10, 13-pentaoxacyclopentadecans),
18 Crown 6 (1, 4, 7, 10, 13, 16-hexaoxacyclooctadecane), benzo-15 Crown 5, bis(benzo 15 Crown
5)methyi]pimelate, bis[(12 Crown 4) 2-yimethyl]2-dodecyl-2methyl malonate, dibenzo 18 Crown 6, dibenzo
24 Crown 6, dicyclohexano 18 Crown 6, dicyclohexano 18 Crown 6, and dicyclohexano 24 Crown 8.
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50 - "The conpounds whi ch can be enployed as reaction pronoters in the
process of the present invention are the crown ethers. These are the cyclic
ethers conmposed of carbon, oxygen and BRP@eee®1 I n practice, crown ethers
containing from4 to 6 oxygen atons and from 12 to 18 carbon atons can be
enpl oyed i n t Ingpritics; ]e procelss df the pREentiAVahtioh B\cEriallidte unddradntitiche bukblefortheHdifanad | S
18 crown 6. elinlidatichi redttibrme protaddandtivairthe\fomeionsof the 2|2-fafbycidbpliant issrered ovek the
process _o'f folmagion of thepblyvoetized prodett/ier, pargiene!it tas béehn foutidthéfbestresits adb obthinediwhen

10- t et r d8xX athy edactibo thoxoaduetpd in 3w phasmsySterh tomptised/of water and an organic phase. The starting

13- pent adx avwletiabjen thacherpethyibpnzyiirigneylzmmonginy tydroside i# prefegentialiy soluble in the aqueous

16- hexaoxacghase® wwm&yamwmmjs P@GW'F“B“"!EPS‘L@E 19t98niq phage. A\ undesirable

5) met hyl ] pi m»‘emaswﬂaiv?:g; n W?ﬁ"!’ﬁ?ﬂﬁ?m %ﬁéﬂ?i%ﬁ%!’%at e,

di benzo 18 &ifagigmorepet! n- d| cycl ohexano 18 Cro

di cycl ohexapo Tﬁ;% 2t '9?“"’ "5595“851

Bl in prict 8'é°" varie c' _ amc

condi ti ons Hl L&Q & EE r&@
oiéirts 4, e

wher ei n the&d rﬁgﬁ" o dnfd Erathugh _yc ophan

formati on o e R e i Q&‘&pﬂmwﬁyﬁﬂdsdﬂ@ﬁ%‘r&fﬁ-p&éq%ﬁan@@ﬁgajnm
that besg rs'a%ul i rytrd et v RidctioR Afkdure¥hodibe V] bériaRGpadiic ?angms
phase system,mbﬁed of water and an organic phase. The starting

mat eri al, i. e a)thé MGle Rt Bralkilind GdFakide toThE dusitemBmrRMmbMinait sRoGid®e within the range of
preferent i aI | Yo @l: k0l 20 : it ;ani preferablyRami3 : ploag et.wher eas t he 2, 2- par acycophane
I s preferenti ajthy mele ratib bidirethyisbifoxide ig 2hei qoatprharg ammdiiuyn aamdmehdrbaiwlﬂm the range of
pol yrer f2or mat ifrom 2ui$ toc80L: ¥, apd preflesbipfront Bie1 o@0ntlar y bet ween t he two phases.
ThiMs, there i s)thé neigetio fwatartd the qustensnt ammooium self should heawithip the renge of froh ghretrto
formati on. Th&0t tandiprefameblydrom48; t#5@e1.is conducted | n an _aqueous phase and
an organic phd)s@emv'n@he%vﬁnes piyantie thepuatprary palt is Rpt ppressprly pritical, but good results
-2, 2- par acycl opfeph@inpdwhep themale ratioef W@W?ﬂ@’%ﬂt‘?‘ﬁ'@w‘w"m‘"’"9°°ff"°"‘1° 1to

% jA1a: 4
oLy Benzy é‘%@ Ml rha éﬂ"&&‘ﬂ P e ot P o et

i nclude such QSthe %r&ﬁ\g sall ShGuld Ve v Bie.ran g&ﬁé‘?ﬁﬂcn .

par a- xyl ene,

and E hgly At @R
hl d | :
gles?;ed $mr¥‘ﬁ§?§ d'mggg'onm st ent %m s eratio o? the

corrponents 'nlnt ;Eeeﬂﬁﬁs'ﬂanﬁﬂswrtﬁatﬁbm%n‘ﬁfﬁ\@m&e Ff&td@;ssiﬂﬁ‘&daiﬁtaﬁd hRNQgeSs
as i ndi cat efle fagd SMfigurlior. s, TPbdRirdsBth i pidr aid) olf B the BmPOHEALD i ttdPrelsbht Infiéhtion can
quat ernary gJaas togetierdtionsiivednd nbiR ndbd 1ibd adda@ diopAGE TS canbe dgrbat shvikdin e 1,
and pr efser adveythéd prodesdisclbsddin the US-A-4,532,36901 is &l8b quite @dident thit the imidleindtis lofsthid DMSO de
t 0 t he quat #®qodtesnagEaiDiainpurtad if bptisomilylelds lae to\bé dhitainet. Aeidiianallycit bds hidén noted that om
2: 1 to 30: DMSO intied poaserice obviter ai capstic 8an decanpofOat high temperatires andhence it s peefeared
wat er t o t hie empley lessaramountsief IMSO vhan the roactiah prometerspithe preseit inventiomjare udedf r om 20:
1 to 70: 1 anthaglugipeactics ofthe prasassoithe dresepnt iygntion, thegnixtureie stimedl to insure intimaté mixing ani c
solvent 40 ofthe oganisand s ghases. Thereafigr the phieqes era penatpted pnd the2:3-pardsydlophrpg tecov-
resul ts ar eeresfror theers H@maﬁ‘aﬁﬂswwm”to t he uaternary sal t
is within theAr Bresagt invention iy preferably ogn Breibet- £ 1 om
20: 1 to _60 ‘?9% 'PUVWH%‘“{"SE%‘?FC - TRIEREFASTF 2pv8 b@'P!'"Faﬂ"@ﬁe
quat emar s&" era om20:1 .to 1:-1. The nole
ratio of‘xt h °ﬁ°lf§'f° n& "‘%"‘1 SBren% W ¥ P%hge
of from 3:1 ﬁ,qmm’. Wﬂéu wel knem Qﬁ&k&‘ﬂe&: Rbhed
surprisingl y % d1 g wart
p,y OXI e Iy |ncreased yre g S

conj uncti ona,m,g,,
dimer cap b a:ad. p%am MEERE p&@JmMnmmsmmmzlzmwmaﬁ@ it
“has been obna By 86é th b.atex GIUBMEERhg Rhdtiord which redtited InFREHNMY bk BASINES polymer
| mpor t ant aﬂ@ot Hblte, Unfianb §r6usks 4bLteddribédin thé lbremehtibnéONELA 51 530,969, Bitbniplsito"
cart, all ofindrbuse e yRidoeIhé 2,2iparadytiGphRiieowieds for théimost bartiBilufs, or at most, only small incre-
mental increases in yields were obtained. '
85 Due to the difficulties in finding an acceptable process for preparing the 2,2-paracyclophane, to date,
it has been possibie to achieve only minor increases in yield of the desired product. In many instances when
high yields have been indicated in the fiterature, it has not been possible to reproduce them with the degree
of consistency necessary for an efficient commercial operafion. Moreover, as indicated above, DMSO is
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be ‘added together at one time and none need to be added dropwi se. This can
‘be a great saving In time 35 over the process disclosed In the '
US-A-4:532,369. It is also quite eFPORM46HBAt the nole ratio of the DMBO to -
quarternary salt is Inmportant if optimumyields are to be obtained. -
Addi. t i onal Iownité dédapcles highRinpéiatiires) and hds téniptsitdifcrtise Fieldu ot the £ 2 para@tlophiane
causti c camysheessigdtecondentiiticl of DMSP aemtfauné® bannkatsteey. it is preferred to
enpl oy |.@sserAsindicatddabode, pabfiine v extdiient, itspic transyargnt canfotngal coalidg wiilah, deds ét

i nvent i 6w/ ansual pepertidsirepdersUirartipulaly suieble fof a wide vaniely obapplications padticplaly indivet elec-

i nvent i @n, tohies industty.Methads ofapplyingde coafings tagting from the g2eraeyciaphene. 20l equjpmentfor
ogani cand fiertieg puchepplicetions amp &} wellkpewn an¢ esadfly gupllablear ¢ separ ated and t he

2, 2- par acyc| optedeliewingexgmplesiiusipte the st mede pregenty eonisraeted fonthe pratice pldhis inven-
accordi ng t®-known techni ques. As |ndicated above, the process of the
present invention_ i.s_pref rably conducted at a tenperature bet- ween 50 ‘and
[err] affd tvveen 90 and 120C. Tenperatures above and bel ow

this range ed but r not
{CI‘I tical anlﬁ% %%ima:éoplﬁﬁﬂﬁe %ﬁ&q&ﬁ%ﬁéﬁh ?‘3 ml%f5 lnr,123? ég"ﬁﬁsﬁd‘%ﬁ“ c
ior super atg sHirverand conGenbar. §'dolution
hydr oxi de iighegte \A/aerroeaafa momﬁeal&ﬁwsdrﬁm 1dcnm.to ol.:ltﬂe%ael ure.
i f desiredgo, he&ﬁi? |daramafes¢na fedbuleld fdPthe 223fabyeBpiahe &n&%&ﬁmmnm Seactor

cor r espondippgs.8Y polphake/ chidiaibgiaphid Sralybis. Prsalict 3RIds 8@ alda lciléltedDased on the/S.cAl SO
i ndi cat ed, ahdiRisPTre@ésulf/dbtaMbdare stfowh inTeble e Belwed at i vel y 1 ow yiel ds of the
desired 2, 2-paracycl ophane largely due to the exi stence of conpeting
reacti oms which resulted in relati | gr ge anounts of polynmer formation.
Hapce, until the process as descrié@éiﬁﬁifhe aforenentioned U S. - A
4,532,369, attenpts to increase the yield of the 2,2-paracycl ophane were

for the most part Gagh Mﬁa@'cﬁﬁﬁuﬂﬁb&&g@hxhwmdﬁmw i ncreases
in yields were obt Tes 1n 1inding an
accept atfl e process for prepari ng the 2, 2- paracycl ophane, to date, it has
been possi bl e gampaleizeve only @ nor 3incrgasessin yigel d of the désired
product. In many instances when high yields have been Indicated in the
literature, it has not been possible to reproduce themw th the degree of
consi stency negdmearly for @n ef#.iSci dn@25cénler Ei.al @de 2% i3 25Vvkder, as

i ndi cat d above, DVBO |s 4 EP 0 294 651 B1 known to deconpose at hi gh
tenperatures, and thus attenpts to increase yields of the

2, 2- par acycl opl¥d~|¢édo§ i ncr dasi 1 «8h@2e3n@@nilr 38i-dn 6% DVEBBer d4-dund to be
lunsati sfactory. As indicated above, parylene is an excellent, inert,

t r anspagsentexampfpr mal coating which, due to its unusual pr operti es, renders
it particularTy suitable for a wide variety of applications particulaly in
the el ec- 5 Thelpmidésssf Contparative\Exarhid A isdepeatéd expept thatragmistive o402 igrageof pixyleriej ng
fromthe 2 28.3pgmmat KOHdp208Tal of watel, t2A5igpament p-niethyibenkzyilemethylgnrswnivm chiprideiic®98 ons
are all welnl ofiwaten50.4.greimiotRMBQ, §1.8grar bidétiaglymel B 1 §rarh btdiglymg and ik figranvof 18 ¢rawst r at e
it Ne—beste mdeis ysads Bret viejds arerbtaingd b mepstiing the %:2-paragydidphane Géntent pfgesidyeshy G.€i on.
10  COVPARmdysigThE xespis|obtainedarg shown ndable t Belew 2 gr am of p- xytene, 20.3 gram
of KOHin 20.3 mM of water, 12.35 gram of p-nethyl-

‘benzyl tri met hyi ammmoni um chl ori de FABBEQRIn of water, and 50.4 gram of
iDMBO is charged to a one liter glass reactor equipped with stirrer and
‘condens® . Nitrogen is swept sIova through the system The solution 15 is
heated to 90C overPARACYCLAPH? gONC ON; DU N10-50 hours
‘at [err] throughout the reac- tion. Reactor sanples are taken, and neasured
for the 2,2-pagacyel ophane,congentrgtiong in the reactor Qy (G ¢.)

vapor-p Q,ase c?#ﬂﬁéfﬁgraphll angl yS|§ Pr éductgyl el ds are al so cal cul ated
based on the G C. analysis. The results obtained are shown in Table 1
below 20 mjne n 0 2.0 2.66 5.0 208.E2k 20  4s.0

55 Yield % 0 20 30 54.7 75.4 78.9 83.5 84.2



'3 4 5 6 Time h 0
2.5 4.25 6.0 8.5 24.25 3525 FAHERY, o 0 11.4 22.7
'29.1 38.1 63.4 70.8 72.1 35 EXAMPLE The process of Conparative '
' Exanpl’e Athhat a mixture of 402.3 gramof pxylene, 20.3

gr am of KO—|ir}‘t203 IIQ%H 483?% 9% Boor
in Anqaf la ‘ﬁsa% ﬁu ;ﬁ |

p- net hy| benz %@%@g ke FQ"pﬁﬁgam
fxf};‘ 19hours

 PARACYCLOPHANE CONCENTRATI ON DURI NG REACTI ON 25 Sanpl e: 1 2 | F

- DVBO, 5.8
Cr own 4%“‘( Sta

I’
obt i ned.ar Rt %“gﬁt ot ge
g&&mg&[ﬁ‘a ] mﬂ?ﬁn .Iﬁignl{lﬂe W(GE&%E:MMAB@QEL Nlieresumare .
5 610 7 850 Time - h 0. 20 266 50 20 !

24 29 45.0 55 Yi elghpi 111 0 20 30 54.7
75.4 78.9 83.5 84.25 EP 0 292 651 BI COVPARATI VE EXAMPLE B A

~m xture of 457.7 granms of p-xylene, 32.32 granms of NaOH in 48.48 ml of
water, 29.0 granms of HARATYODOHMANE |CONCENTRATION DURING) REACION 18.1 m
of water#and 118.5 grans of DVBO1s charged 1n a one liter stalnless steel
reactor equipped with stirrer. Nitrogen is used to regulate reaction
pressure at 2.4 ISampl®t psi) % he &olut3on i$ hedted 6o [err] over a period
of 1 hour. Stirring is continued for 10-19 hours at 120-121C t hroughout the
reaction study. The reactor sanples are taken and measured for the 2, 2-pa-
racycl offlane condéme athon i P thd react or By (GAC.) VPapor-phase

gmat ogr aphi ¢ analysis. The results are shown'in table Il bel ow. 10-
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chloride in 1&rﬁlﬂmmbf53§gm§efrp-mah.ﬁieirangsamoninmmmtecmogﬂdshﬁmﬁatme
liter 30 st benpfittmathydnmehiuineslarde in 1801 impyf evelterant! 21.F grans afiDMSI i¢ chagediin bsnalteed t 0
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[err] over psi.[the salufiomis hdatdde 120°Gover a perigd ofy howrn$timing dsctofitipned for- 1079 howrs at 129-

120- 121C t tR1tahteughoutithereactionstudy The teacier sampins arectalien and meapysedfor thy 2:2-pasacydio-and
measur ed f ophaperengentatignip theyeapter by ﬁﬁh@per@hese ireraategsaphic analyeis Thermsylts are B‘;P‘""
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TABLE IV
PARACYCLOPHANE CONCENTRATION DURING REACTION

Y, Sample: 1 2 3 4 5 6 7
Time - h 0 1 2 3 5 6 6.5
“ |
Yieléd % 0 9 23 35 32.5 37 37.5
COMPARATIVE EXAMPLE D ' _ '
50 i

A mixture of 490.2 grams of p-xylene, 32.8 grams of NaOH in 49.2 ml of water, 24.94 grams of p-methyl-
benzyltrimethylammonium chloride in 18.06 ml of water and 64.8 grams of DMSO is charged in a one liter
stainless steel reactor equipped with stirrer. Nitrogen is used to regulate reaction pressure at 2,4 bar (35

. psi.) the solution is heated to 120°C over a period of 1 hour. Stirring is continued for 10-19-hours at 120-121

55 degrees C. throughout the reaction study. The reactor samples are taken and measured for the 2,2-para-

cyclophane concentration in the reactor by (G.C.) vapor-phase chromatographic analysis. The results are
shown in table V below :
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32.8 grams of NaOHin 49.2 nml of water, 24.94 grans of p-methyl-

benzyl timet hyl ammoni um chl ori de |n'rABL96vm of water and 64.8 grans of DMVSO
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solutionsis heated to 120C over a period of 1 hour. Stirring is continued
for 10-19 hours agamgfPel2l 551 dggreeg C. ghroughout gt he reaction study.
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concentration in the reactor by (G C) vapor-phase chr omat ogr aphi c
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ABLE V PARACYCLOPHANE CONCENTRATI ON DURI NG REACTI ON 5 Sarrpl e: 1
3 4 5 6 7 Time h 1 2 ‘
4 5 Yield %ield 0% 25 3795 5025 58 3753 5582.5 58 52.5

2.5 15 Clains 1. A process for the preparation of the 2,2-paracycl ophane
sed in ghe preparation of parylene, which 20 conprises contacting an
gueous sol ution of p-nethyl benzyltrinethylamoni umhalide with an al kal i
yd- roxi declaling he presence of a pronoter and di net hyl aul f oxi de and
ptionally tetraglyne and recovering the 2, 2-paracycl ophane, characterized
In that the pHouprbess fosthépregatation of tha22-pamcyclophahé auad th the(préparation@Eparyddne,Whichnd
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¢t her | £ 1, organie sol 13, 16- hexaoxac cl ooct adecane. 5. The process

Hlains 1 to 4 m\sw %a' d&P"‘;?HF&%‘sWH%WM&"&é’“"%O
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p- Met hyl penzyltr Pamront o a| o eni I'nem OXI d I'n Gegen-

par t ednes Pronot or s und D net hyl sul foxid und gegebenenf alis Tetraglymin
Ber f hr ung O&iipafidhe Und dag 2, 2- Paracyci ophan gewonnen wird, dadurch
hjekennzel chnet, daB der Prompt or ein Kronenether nit 4 bis 6

Sau er st of f at ORRfRfatinéh zbeHerstshunhS ot BRP Ridytisphhm WOIBRRS zur Aibrstellung von Parylen dient, indem
35  eine wissrige L3sung von p-Methylbenzyltrimethylammoniumhalogenid mit einem Alkalihydroxid in Gegen-
wart eines Promotors und Dimethylsulfoxid und gegebenenfalls Tetraglym in Beriihrung gebracht und daB
2,2-Paracyciophan gewonnen wird, dadurch gekennzeichnet, daf der Promotor ein Kronenether mit 4 bis
6 Sauerstoffatomen und 12 bis 18 Kohlenstoffatomen ist.
2. Verfahren nach Anspruch 1, wobei die Reaktion in Gegenwant eines inerten mit Wasser nicht misch-
o/ 40  baren organischen Ldsungsmittels durchgefGhrt wird.
3. Verfahren nach Anspruch 2, wobel das L&sungsmittel Benzol, Toluol, p-Xylol, o-Xylol, m-Xyiol,
Hexan, Ocan und/oder Methylenchlorid ist.
4. Verfahren nach Anspruch 1 bis 3, wobei der Kronenether 1, 4, 7, 10, 13, 16-Hexaoxacyclooctadecan

ist. _
45 5. Verfahren nach Anspruch 1 bis 4, wobei das Hydroxid Kalium- oder Natriumhydroxid ist.
: Revendications
50 1. Procédé de production du 2,2-paracyclophane utilisé dans la préparation du paryléne, qui consiste

4 faire entrer une solufion aqueuse d’halogénure de p-méthylbenzyltriméthylammonium en contact avec
un hydraxyde alcalin en présence d'un promoteur et de diméthylsulfoxyde et, le cas échéant, de tétraglyme,
et & recueillir le 2,2-paracyclophane, caractérisé en ce que le promoteur est un éther en couronne ayant 4
4 6 atomes d’oxygéne et 12 & 18 atomes de carbone.

55 2. Procédé suivant la revendication 1, dans lequel la réaction est conduite en présence d'un solvant
organique inerte non miscible & I'eau.

3. Procédé suivant la revendication 2, dans lequel le solvant est choisi entre le benzéne, le toludne, e

para-xyléne, I'ortho-xyléne, le métaxyléne, I'hexane, 'octane et le chlorure de méthyldne.
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2, 2- Paracyci ophan gewonnen w rd, dadurch gekennzelchnet da5 der Pronotor
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