SEM CONDUCTOR MATERI ALS AND METHODS OF PREPARATI ON AND
USE THEREOF Cross Reference to Rel ated Application
w@ 0@94}71Thi s application clains priority to aneCt/BB2009/056715
benefit of U S. Provisional Patent Application Serial
No. 61/057,547, filed on May 30, 2008, the disclosure
of which is incorporated by reference hereininits
entirety. Background [0002] A new generation of
Smokyye aydickecwith hranspaxeng sectigch as organic thin film
transistors (TFT), organic light emtting diodes
(OLEDs), printable circuits, organic photovoltaic
d&h¢ pesent tapaton ol gcsatod sserksgy @tieleefobukdpla pditeotigamtte. The
enrconductors as their actiye conponents. These

inventini 310C1aiesdA 29 VElHiBRE fBietuch FMRk8 AiDat i bl e wi th

t 1

b Dffef ! GRRANE RN BB RIRDC Ay HIEPhRounded by a paper
wrapppr antk aedylmdnsai rfdteanldgnet ot onbta-andorslatibndbep imitbrtigrawiapped tobacco

e bas d el ectronics, organic
rOdangghﬁ dﬁ%?@ YIIPUE RfEGS ces can operate efficiently
apfteatinRoMbnSiBRA GidatctRO bty RbYRRIs@BAL S th¥R&egments of filtration
sem conductor materials exhibit high charge carrier
materigbieir thet ipmgriel @mﬁrqularq/anﬁrmrowmmme%wfd ¢ mgistreggpgmoke. In

conve 1onaﬁ)ﬁlt{:J rcqgaergé the h1@r 8sousahy %grfls?s%t | ot g %]tu% cellulrl[)se cet]ate tow
organi ¢’ sem condu rs irnc

wrappbd @rDﬁer@ﬁplag vr&ﬁ{ﬁﬂ:lromﬂleegwise patamdCIABIAOTR iSis khédn Irtameluae one or
el ectronic structure conpat]ble with efficient char g

more {NgAY BRI CCEMY 18 thettav@r@ RapET @Ay o rejdetthe dMerogh th Blter

c1gareﬁié ﬁfl%%%‘% gglléltagg O fgf\?lé\gagél nln :ﬁtr%iéitetgét){r%&apgrgg{ &glndtf:becomes

ulcklgm)aqnezaedmaroeesrfrdny rie mamtmandmmlardepmlean thie Snsideeo fithe

thei r enhapced, envi r onnment st I n_contrast
transpprep( seetiany iy g Bossbainy te Oﬁreﬁrett aHtsefea)félrraﬁlrterrmﬂ%rlycwst
Malvesid 68 d&RdbRAb YA a ﬂﬁcﬁ&n%ﬁru‘eﬁ' T 'Vi’b@\ﬁﬁ% MR inside of at
under anbi ent conditions as been reported that
least agpmtenfdloe ﬁLtWhmagle@lt ithyd eemlersuser afi ctlllemjmig'ng) aitigleenes,

ant hr acenes al en the n_ be
cnber RSE aief BT R e i DetSry » fPBesddafpy e and a
least dﬁ@ tiHp g'mdté/nalﬁﬁﬁttd%hghe filf@Nng thdWbadcd I&E whefiR the a?mégt one
Lett, 48: 183; Law, K Y. (1993), Chem Rev., 93: 9;
tlpplngmgltq;”@} p@gprlsepzat:leaqt PY9 Vr}msp@}e@m;ecp@nz Acoglxilng_tpgge 111['V@@1(M] the
b n n n
smoklﬁg alltl%E efgl{r’]tﬂeernp%;ﬂg)?%és ? glt]? %e fza%)g ﬁﬁst ela%lndf tﬁgatl lgaspr%eﬂﬁlgﬁ%parent
sectiofl @F ineeppinyi geriglppl i cati on of organic sem conduct or
materials in printable circuits has been constrai ned

bin dddeiQifavhE matsireany seekasdipyapeughy thalit spd ehidie speking article,
arnbleﬁ'gt 8 n(E%WI? ?‘Frbl?%lztge %I%fg?t?da So'n(@: glﬁgtﬁe%H# (})iftlr}gphﬂsggl%ﬁt g%%tlon of the
tipping miafdriah gt Insdicenfount] hthaphisoydditmhel ant swesi dfjamblient sorieawn

tanc i ncl usi on of anders i's not 3 fea bl e
throu%lﬁﬁ? Gt ion 79Be HpStEaRe of t eH&ISPYent fe5Ut diyrrts fhe muastiep smoke
past tHEdenkf)Jré’nt%ctfoﬁeT&eHH'v&@ML&{t% mﬁﬁ%@één@krﬁoﬁ@ﬁ@ghcantly reduces or

Accordingly, the art desires new n-type organic
awndsenmﬁ@nduhtdﬂxﬁmmemfamgmneepeuwhbpyﬂ@hsgetmhmmdcaﬁﬂhe

formul ated.in ut ons, of .a bro I SCO

transpg (et Bkt G St Binaltd AoTalay SR view of he

visibld BEAcHMES thida kit BEh use bF tmfmdrdn%g drit€let 0, contact and
noncontact printing. Summary [0006] In Iight of the
foregoi ng, the present teachings provide organi c
sem conductor materials and associ ated devi ces t hat
can address various deficiencies and shortcom ngs of
the prior art, including those outlined above. [0007]
More specifically, the present teachings provide
organi ¢ sem conductor nmaterials that are based upon
di meric ryl ene conpounds, including dineric perylene
conmpounds. It has been found that conpounds of the
present teachlngs can afford useful electrlca
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cycl ohet eroal kyl group, an aryl group, or a heteroaryl
group, and can be substituted as di scl osed herein. As
W@ S@d/1iEeEi n, "bispolycyclic“zdr " bi spol ycycl i BCT/EP2009/056715
conmpound” refers to a nol ecul e including two
pol ycyclic noieties connected by a coval ent bond or a
di val ent group. The polycyclic noieties in the
blspol%mycllc conpounds can_be identical or different
ahBroaghkaiit gtc refisyiope heteren ninnsng wateppk iiphsedty desribp ghe
I
outeﬂﬁer e&rbtlf éjﬁatﬁﬁjt?ﬁ% ecgr'cﬁﬁlg&fo%ggr fig fﬁtfeﬂ estne({ &?}I%%Jgtlﬁlhg ﬁ)ijc& to t e tobacco
1nd.Tmacahpdhyuymhgmmﬁmn@nsysﬁmmxmadﬂmg at | east two rlngs
m&g&gﬁﬁt | east qne.of the rjngs is aromati.c ag auch
Qut fepegifiginde fhe tpran otra%etrsrta&?m dy useg o 4essEihe any
sectioh Bf SRR LtBri A thdt 888 4nsPRBNOTIEFIIE BItHNREPLANIRD F the section.
aromati ¢ or non-aronatic, and Car bocyclic or
The trht@tpeneotmtwmmay heeenpes y cipg lshaped |scrglosy@teeursn@ra meddangles,
- _con ated and,can i ncl ud olyc
trianelfs heles oG GBS s TEGER ThLergrb e RRHF Yty ffanay have any
other $<iBii @l SNPB! Rlt@mn&@re1R Qhe’ﬂéhtir@hﬁlgﬁg ntart-rtahe tFamRgRef In that case,
-3; coronenes having the fornu wher e can be an
the veptilatigferoriers mﬁéiertbwg@lsmreet getighh @rqfrrﬁblartoa@réﬁé@ e ¢nagf the
I er i nt
filter. gﬁ@ d£ %P%edugqt e%fe%t gtatﬂ%: Vg Ctg%tl%lezoglg E% ettogé%gq gowgﬁ%% (tf the
Ventlladio‘iqctloﬁs Bdt Mgy ’hth a EI@E)IZE aistaAXSe g€ thehenepanent S&diod upSfcam of the
"hal ogen" refers to fluoro chl oro, brono, and i odo.
VGHHTEQZQPeﬁ%WE%ed herein, "oxo" refers to a doubl e- bonded
'\ %{% ?tgle%sit) oge tsrat}sgare t[sggﬁal T or !ﬂﬁggﬂeﬂ% %@?tgtgéeﬂ dabout 10 percent
and atoyd t(t():pa‘rb@m Igeﬁatqbly, Bxaph abou:thOalhkt ybowg 96 yescent) edanel preferably
t) ropyl (e.g., n-propyl and
betwe?%b%r éépr%cenmgrr l§ E"Og)eré%ﬁt butyl, iso-butyl,
SehroRPAN thd $EéifiBatiof] Jhe tBEND t‘%'nﬁEt'h@H Rénd8s dsod t8 d@&?ﬂ%l :
i so-pentyl, neopentyl) hexyl groups, and the In
designgd rarrewnmmb ofioesites in the ttplpkggl pagmothpt adlaws hlaa/eonlrotlgd agry of

arnbleﬂfsl éﬁgg{t‘% ggn&]agtltlp qétre a&tég p%%tﬁgg %‘r@zf Ala Iielﬁnq%r% r?’g perforations,

for cx@Apie %ﬁ&ﬁﬁ%r camadHepicaly, Qﬂ&nﬁoﬁﬂy,r@éﬁﬁrl&all&@)r @?, ¢aePRdHoration.
atons, and can be referred to as a "lower a

g T bigpghoutshapreaiéicefon, Bieerms ‘Rapbtrepns gve |dmyrlstﬁ?@m¥earw$ed to
descrlgé {@élrela{%e 06 tto(ng of Se%n(%b Psroqﬂ?fé fift dqgtrt? nf%rgéﬁl_ %Tel@t{q& to the
directiog foff ﬂm.thafthétreahmm{é&irm ﬁdnfrzefudSQf saiokytble grmm tlﬁat[ghhﬁe filter

substjtuted as described herein. group i's

segmegisrRyRe uyc-fl dhat SEt TUPsEen \/\HHF"I”PSéﬁWt*%{é thealrtr@yri of thsupnokapg article,
where@d 4RMstr&r? Uﬁeat& Qrd@#lﬁyrﬂ&llth%fl&’ yp }1?[59% rAﬁ used
erein, ers to an a yl group havi ng
erccnrdmgtbo mehatfmgten thelbedtilstientame iSAN thatipping material. The

Ventllaigléonzglng?n%tg a%agg}léﬁgrlckéf% aLg[llgr E%hca }? \Bll‘re log&t%t?%ﬁaglyclg rtlgeoclﬂrection

of the al%oﬁar@ taaru@tnoaﬁnt(matens ﬂ{ereg%o b@éfaatégiv:the %&Ma)lon Eaif%rtph@alged
oal kyl groups include

circungGtedtialHEt @ cerGHRaL 3 noR @ndabaan d mmelplstretael oiiﬁtep Iatalle@%tlotayl

transpgiefis C%?Ise ¥ ?Btagb’eg‘ aep e %%ierl? Sﬁ i a%%u%em%rﬁ%ﬁaam from

the doGiiadam ddofl the tdbdesd rotif Mbie ;iraefa@gf atnedst 8bueF mm. Preferably, the
"hal oal kyl . "™ For exanple C ohal oal kyl group can

ventilgjipperopp & Frenged glong th@rqz‘zuqurmetof therrapakingDartighe paeidate to the
extent%;fgﬁgﬁeﬁgﬁ%e?t s%ﬁtgon oyt t?e icg&ghfelrﬁltce Bf ﬁt% sh{b%ﬁ%eimél@ ﬁd?%xample
1 to 81, provided that t is less than or equal to
2z+| . Hal oal kyl groups that are not perhal oal kyl
groups can be substituted as described herein. [0032]
As used herein, "al koxy" refers to -O al kyl group.
Exanpl es of al koxy groups include, but are not |limted
to, methoxy, ethoxy, propoxy (e g., N-propoxy and

o



enbodi nents, an aryl group can have one or nore
hal ogen substltuents and can be referred to as a
w0 baboeryt " group. Perhal oar yl “groups, i.e., apgl/EP2009/056715

groups where all of the hydrogen atons are repl aced

wi t h hal ogen atons (e.g., -CeF5), are included within

the definition of "haloaryl."” In certain enbodi nents,

an aryl group. is substltuted wi th anot her aryl group
if the Gansperant S5etioneis arcortplety ring, pictsrakiy thegrentifrtiorzene Sfrrpged about
the coffXth SRR, e BHARNL 1L Iy FREC RS, AUARbILH L Srfning in
from allefidssantbahasmekiogratticte dmmoxty thk intaindtregmsyrsike mong the longltudlnal

axis i C&gtﬁgllﬁgrl( ¥ hg %rp%lfelggtéﬁgpe ﬁ{hggﬁrgq%fgg%%%t %glplsaﬁllcc tf%o%l fhe channeled

mamsﬁ*@ﬂn %bﬁ@{)vﬂma&é? HefUsitdnRRE HE¥Elof thd tAYpa ¥t oM & For kample,
| east one of the rings present in the ring systemis

the traaspment isecti@nds mmﬂgad akowd half e gte qmwemrffrrntg:ehnéttl@r svatkomg article,

prefer Y SelaFn e il fesh R LR 1L (Rl dhRerence

of the sMBRR g a1 On &lis LR e HAISHIMOGY & HeCntderhe€5@akb afticOthrough
fused to one or nore aromatic carbocyclic rin
gwgﬁlteé segment

the venlalation erngtdiverisgdhdpmeipstrpam ﬁlinﬁlgﬁsto thpaprasite bl af
comptg%r‘g‘ﬁ &h %Iagg ﬁéav ééctllph nﬁ%am aPt?cl C?Jﬁ)ﬂge 1%%11?1%@6%? Sméke w%il rarely

dquﬁ©ﬁ&mammﬁpﬁemh®guhﬁteroatons (i.e., 5-20 nenbered
het eroaryl group).. The heteroaryl group can

aPreie iy e ntnwéerdéffqpﬁ@ag%%h? &%ntﬂ%tt%?@pe aSebeéweeambout 25 per em
and aﬂ?ﬁ{ 56 ?@[Ic%?]no&rcﬁﬂff ﬁ‘tla@tdﬁ)r@%tﬁd?latl"h{seaﬁki% Yo da“s@ﬁé&ﬁ%r@am of

structure. CGenerally, heteroaryl rings do not contain
ambicOt 4r toSnEr impo tise ﬁldiiomgj srtickdawstream oﬁthe tanspanene sédtion. S

at.o in het roar ou |d|zed
plj?e?%ﬁ Ssitdaion %%8%@?%%@3 awrt?eto PHi laﬁﬁa'%@ng thie
cncun?fe@ngé S’P(ﬂhg%oklﬁé%ml@s of heteroaryl groups include,
for exanple, the 5- or 6-nenbered nonocyclic and 5-6

blncthe lchss, wherg thy/Eprens H@tmmhcmrw whiéfrde ﬂfalma@nt SCtipid,

prefer%lﬁl(a;%/e{?ﬂ%tlonré%]@%}sm(a?%é/ ﬁ%ﬂ%y glil a‘§1i‘151)are ieg 9\?1 IAE{?FF%tively or

in addRion0& v&it{l@fidtydont atayl Rl lﬁ)ﬂféam EX ¥R o€ the@hulsighransparent sections in
heteroaryl rings include pyrrolyl, furyl, thienyl,

the tippipgiraterialpyr i m dyl, pyri dazi nyl, pyra2|nyl trlazolyl
t | L
tﬁl r4 fur %’ ém?(ﬁc?{%lgl adzf%)% F%l&%lﬁ%é@lggel a}grz&rﬁ%}gﬁb%}% %ntlon the filter
comprweadlfazm yentilatistokgnle dowa@ureraﬂobﬁ/ﬂhe tﬂaﬁspmfnu Be}chon While thlS further
benzothlenyl qui nol yl ,. 2- nethquU|nou¥ i soqui no
entllqﬁmnrgg;ggp%trl 1&9!} htils &9 §Y01d thergeaeition of Rart icles on the mside of the

transpgr%ﬁtzéemlafj‘mlr })% be E ZcQtagH ?és re@g%hﬁ Q&{HIT?[ZO?I" fthe smoking

enzi soxazo enzoxadi azo enzoxazoly
articleci nnol i nyl, | Hindazol yl, 2H—|ndazolyl |ndoliziny

pﬁggqrgti)zl ;T;[{g Oﬁ?ﬂaﬁl ﬁhttqg@gﬁﬁ) ER)B]?%E ﬁlg}fc el Q%efween about 20 percent

and 93 ﬁé 8& R B rgfef%’ly, tlﬁé@v@?@lp@ﬁmﬁﬂoﬁﬂf thd Mcﬁkﬁﬁ@' arflE18Yd between

enopyrl i nyl pyridopyri mdi nyl, pyridopyrazinyl,
about §9 pﬁ@@lpyamd dlaqutr%z)l peraehi. dinus hicery tiupdl,, thatra I@h@xazmtyatlon upstream

of the ir)%ge n?elg?seg?léﬂ 8%1 %tgoglé?bl Eel’éft%dggetlrgﬁ%lﬁhsglztable l%o aV01d deposition of

partlclés 5m thelindigd bRdAY %@éﬂdﬁ&k Ydctioh €F b @HMang%ﬂhd]@hdts%dkhtlonal ventilation
enzothlenoEyrldlnyI benzofurogééldlg%/ groups, and
Gy

zones gdpwnstrgem of|th¢ anppasibysdtion mreferal e @@%@@g)nd@ﬁtream of
e P YELLH O 08RG OB DB o011 SRS,

group” defined herein as a |inking group capabl e of
form ng a coval ent bond with two other noieties. For
exanpl e, conpounds of the present teachings can

i nclude a divalent C _2oal kyl group, such as, for
exanpl e, a nmethyl ene group; a divalent C2 2oal kenyl
group, such as, for exanpl e, a V|nylene group; a
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formation, kinetic resolution, and asymetric

synthesis. The present teachings al so enconpass ci sand
w0 ea@nd4iigpmer s of conpounds Céﬁtaining al kenyl PODERI00L656715

(e.g., alkenes and imnes). It also should be

understood that the conpounds of the present teachings

enconpass all possible regioisoners in pure form and

m xtures thereof. In sone enbodi ments, theé&reparatlon

relativgfveptation BRSO HRSOTHNBAT BRI CE Y 16 4RO d PaioabPHg> Giiehhigher
r eld ures known to
than t} IR 8 R e R B B e OGR Ui g one. or
rrhr(mecﬁm‘tmdhmﬂn thh la'olafmit@ge &'phgp,aremhsdatlbmy@(nprlses colorants.

Preferglﬂéotga ¢ %l%%g?sf% H{égt tegtgleggl\éh ggH&f geé]?grﬁ%%;e% y,e%grhgx’ample
yellov\}_@l‘gﬁy@lﬁe rﬂré‘ﬁglér ik Afghlt SRR, %%HFgréetpé}qlgtP@ pHHEd Aqﬂeﬂlaltl%lkﬂbr in

he Uses of each i ndi vi dual regl oi'somer of
addltlcpr, dgetmnspzaramrsmtgm agy hlze@arnep@ctlm@rr abn-renetifive thmmhkebynes
diam F t 9 tisan. [00 4%# o la ECIf ca@béa ol or
086% W1 EtedVREL VERS: Ye P%rt“r 8H SoRdong kSpiggl o

circuntfBfehtiflefircafiyn. PhrdBabIye BcQoSRHME Sreddhtheafdd maBé BpFiagBlakial, that
m xtures unl ess specifically stated otherw se. For

is, thesplpngiitearc gddsd teribe Bppyeg matamsbdwens e mapefagiuage frocess of the
n ene t]
tlpplné ﬁ%‘felil ag ggre X%Hl :lné’]%l%rﬂl o ?UI%/ l’élgl?l%f éetlrngoéﬂgﬁeﬁté\%éy, ﬁése célgrants may be
prlnte@ en yshe metvdﬁﬂdesaif iteespp@nmatria g4 bdithbRCritting plocess, fékexample
7, or 8 substituents. Specifically, the
OﬁﬁﬁﬁﬂpvméﬁéﬂaﬂﬁPPﬁﬁﬂW%s can include conpounds having the
t
ggfne? Xbl Whe 'Elgpl Se{i‘%rtlagt?slc%ﬁ%g&)g/q \%?’E@h af tﬂg %%ﬁ{j&ﬂi tb¥imulate the
anﬁweB@mﬁm@mmmmh&ndmmpgggmpmp or a IeaV|ng group) In
ri.o iments, two of .the Rl groups _can be H and
{ Rt @rtﬂb%gtemor@%m 01% QBN EDAR Py TERFARE th Tansparent
sectloﬁ bEschghy Mok @Y@v&f‘ﬂlsﬁl% QHRafpafts bEGW, o, JRRY) pfour or all segments.
Accordingly, in the embodinents wheré two of R1
ghofuless afrlté to am ehard ecemengs; thewoginentehesnsiaa theytomo &g is referred

to as r§<|$ & CCL feon d rﬁ@‘é’é"ﬁ ?%g%ﬁ? ULB%egf;WatH% %%égﬂgwgﬁgg $moking article is
rd%g&ﬁ@m@hﬁgﬂp&ﬁhﬁgﬁkﬂg the forrmulae: In certain
enbodi nents, conpounds of the present teachings can

i Resieralely ceseb ofiMgonR 4% fivigsqestants ia af logst in proopf the secmaas categorics
ofa sthﬂ%[rglosfeg?l\éﬂeﬁ %lt@%soh%e%ﬂ%{g q@%glpl%[e?t @86§I11§%te %X%gﬂﬂlaﬁ of the

filter m@nb@ﬁnlmtcedn ah aégntldm clegiriet | [ur c@hmplea sp@icnt sOIE rﬁlter rnay be a
ncl udes any other regi ol soners and any regi Qi soner

cavity, (PeHTE SIS Sl faveuith 9ar§@ra£%&ra%%%ﬁt%0§@ and iled halfivay
with QSPIBF&éagdeMulo};lg &)gﬁc %h%o&trgl@ Scﬁte%ﬁyzo nmpounds of

or nmu I nc oun ii (and vice
vEmﬁaMMynﬂeﬁuxiMnésegﬁmn@nmmumﬁsnhﬁmﬁmwmﬁhaam&;amﬂvmyora
C&OOSO] As used herein, "l eaving group” ("LG') refers
restricqy. 5 char ged or uncharged atom (or group of atoms)
t NAdmAaR Beicks aRloRBRE tPfe dnehBh, 8hSRBGINERdASarhert @F Wel filter
of , for exanple, a substitution or elimnmnation
may CoRmpusd zohpllﬁxmbploeseceﬁ Teabolhgv thbe @pseCﬁmh@bdbe fagored ahen the

ted t az |de
fiter i Rhachls 1o £ fod s QP Fhadeii B o tpuile aibblaggFib{ip S o
smoklf(%&@)cle a’i:@mélﬁig&o (tN‘Br)asen@ﬁﬂzeﬁt%rf QF@%I@bE’l’ &@ﬂ&e@@f@tber comprises a
2-R, wherein R can be a C O al kyl group or a -

cylindgiegliclogpeni phag adds sHpeiveh alrenets tmibe hﬂm 813 cHppple :@_p@pgrr@wﬁgon tube
r d
that is &@QWS@%W tﬁ dﬁﬁbﬁ%t{ﬁq rr%llﬁj q§@c§suscqm ggsfrlte lg%/el l&t O3RN A% or
(tol uenesul f onat e, OTs) nmesyl at e (nethanesulfonate
OVs), brosylate (p-bronmobenzenesul fonate, OBs),
nosyl ate (4-nitrobenzenesul fonate, ONs), and triflate
(trifIuoronethanesulfonate, orf). [005 1] As used
herein, a "p-type sem conductor material” or a "donor"
mat eri al refers to a sen1conductor naterlal having

______ o " - o,



kw (y)p (y))(Cy))yl group, at) a C2.20
al kenyl group, au) a C2.20 aIkynyI group, av) a C 1.20

w@bdoosy71gr oup, aw) a C 1.20 aP Kyl thi o group, arQT/BP2009/056715

hal oal kyl group, ay) a cycl oal kyl group, az) a C644

aryl group, ba) a 3- 14 nenbered cycl ohet er oal kyl

group, or bb) a 5- 14 nenbered heteroaryl group; Y , at

each _occurrence, a) a divalent C 1.20 alkyl group,
exampy, 1a Eyrapspie pgteiet arplz@tlﬁml%’aﬁkl;ﬂl 0320, Bigishayateat applispiden
GBnAQQ@ﬁOK?] at each occurrence, is 0, 1, or 2 ; and g, at

each occurrence, is an integer in t he range of 1 to

2H1 srﬁcﬂ@ﬁ@itrtlbles uarolrdmg teethb ddicnaodt, she Baeatmaf cqapriscarcdvipy

cond S SaboBL ShenEL L o0 Long e
with f{a@oﬁﬁﬁ"@r SRR HRALS or 8Rr AinclBIL clhlcRls. PRArMIOURS cAity is

he peryl ene nnlety can b e replaced by a heteroat om
complstglyhfildsl. ShedlcogplRteaf]lling of tbue c@v11y adds strilerufb strengdsto this filter

segmegf PrIGGORT e \(ifeBon S5RTE nSein BCdhe? or Rt RienBitaCavin,

segmchtss til kst £61 Wil tddovin 8n Bl f&réxaﬂvpfehfﬁrtﬁ&\ﬁﬁﬂ) zﬁ@]?ﬁiént applications
exanpl es of which include F , Br, and gN n otﬁ

EP-A-é%Ucﬁ“nEBtPsl%‘moﬁ aafA diPof- 1|§4§292can be a fused ri ng
n el e .
gﬂ{nsg%(ﬁi %%ﬁ g% %gély"gﬁl}{g ?thE (févgﬁtel&é(%ﬂ%? lt%J I{:lé/yacﬁo %{}1 MR8 ¥rictor
segmean tAraane sB@fhﬁitylffea@(Bﬁb 1@§istahidcctb depl Bﬁmaﬂhbl}/ﬂ@ﬂdlynamics of the
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and %ﬁ [ ndependently can be: wherein p- 1 is: wherein
the trapspareft sectiofe as defined herein.[0058] In various
em@&hﬂ‘; Nhs ﬁlt@tﬁﬂ@e&etﬁ%@nﬁbﬁs@b"ht Y ftefikdr-t8w ’mﬁeﬂleﬁ or
or anh imde (i.e’, Rb) . In enbodi ments where
sorbem} suel ag)foraaxemiply, d@bon Rbrboal’@ems CH agrartensstrivstuie, aetivated carbon,

wh th bst
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Accardi ngly, in various enbodi nents, Rb can

sBrea iy, the Sration. S(:@:PPIEemtcby%fﬂpartleldzﬂvml@@(alghéhatransparem
section L O R 8, alkyl group, a C2 2oal kenyl group, a C2

Zoal kynyl group, a C 20 al koxy group, a cycl oal kyl

gPetlipably, the ylavgrolgpse segm¥atIotnprivesdideastione of plant leaf, tobacco

cycl ohetero u or a -.Y-5-14 nenbered
beads ivf gt Sl fiems @aefte ShPrONETDE SR Ies gF Biypred
threadshe C2 2oal kenyl group, the C2 20a|kyny| group, the

Cl- 20al koxy group, the C3 14 cycloal k group, the C6

i Bredargbly giho dlgyorthlsag- segmantnh et lealst pyitia h@t@lgmrknygh the
trans ff tand the 5-14 nenbered heteroaryl group

p%ﬁ? gﬁél}y can be substituted with 1-4 Rlgroups, where

NThélteritSplarhicaflis usddco Yeste a dsatelef co@eht M IoEHIL lcdves SOABlant,
enbodi nents, Rb, at each occurrence, can be H, -(CH

whichhevp pyeéanbly bgen cusoophrageed typervadang pyticatamepteriab as
defined herein. In sone enbodi nents, Rb, at each
occurrence, can be selected froma C1-20alkyl group, a
C2 2oal kenyl group, a C2 2oal kynyl group, a - Y-C3-14
cycl oal kyl group, a - ryl group, a -Y-3-14 nenbered
cycl ohet eroal kyl group, and a -Y-5-14 nenbered
het eroaryl group, where each of the al kyl group, the
C2 2oal kenyl group, the C2 20 al kynyl group, th
cycloalkyl group, the aryl ~group, the 3-14 nenbered
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defined herein. In various enbodi nents, B and B
i ndependently can be selected froma dival ent
w@eymboeliky|l group, a dival en'éryl group, a di ved'BRP2009/056715

3-14 nenbered cycl oheteroal kyl group, and a dival ent

5-14 heteroaryl group, where each of the divalent C3

14 cycl oal kyl group, the dival ent aryI group t he

di val ent 3-14 nenbered cycloheteroal group, and the
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1-4 Rlgroups, ere is as defined herein. For
more le(xaclrﬁhmramtﬂ, to Herthearionkiinee Atworddebrey Bo dreccoBSumer during smoking.
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No. 1ql§28#he the el ectronic properties of the resulting
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resent teachings can provide seni conductor materials
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£ SFSRINER P Ao YN i PRNETER P HA dORREPFIE REE ExarpIded,
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al kyl group such as an n-octyl group, an ethyl hi
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of the sippimgrpaigrial ppd thusto prsels tipping|mateial dend hies Hepspagat snsepaque
wherein: LGis a leaving group; and p-1, p-1', and Z
are as defined herein. [0071] In sone enbodinents, LG
at each occurrence, can be a halogen or azide. In
certain enbodi rents, LG at each occurrence, can be a
hal ogen, including d, Br, or I . In particular
enbodi nrents, LG at each occurrence, can be Br
Accordi ngly, for exanple, the conpounds of Fornula I
or Fornula III |ndependently can be selected front
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very fast roll-to-roll processing. Exenplary contact
printing techniques include, but are not limted to,

WG e00e/¥HRY | Nt i ng, gravure pr At ng, offset priPCT/RBR009/056715
fl exographic printing, lithographic printing, pad
printing, and m crocontact printing. As used herein,

pr|nt|ng i ncl udes a noncontact process such as
ect printing, mcrodispensing and the Iike,
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BElrtly: B edered imetinia nkinscabpiRyeclrne tq%gprq%@t ifysgtion is
betwe&?ﬁ'&o%@ '7'@' Wih QRd E’Jcﬁt‘t? WE@ B, o &)Qéfbrﬂﬁlyaabeﬁtr@&ﬁﬁfj uct or
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t he m can be ni
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about L gep endiehaut y6 sun.cuetsdrefenhlydbost gemns, di spersants,
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inventagﬁ@bStweairlanmd isfrh@radd abow@2dem, and bact er er | ost at s
surfactants and/ or polyners (
thls%Sr 3;99‘&4@1% t8 S RIEHRPE BNty Er Bwéuﬁ%éit trrytogltlytge%ﬁearate
I
contmﬁ&lt IIOEQ %E%?“gc%% A %ﬁ%ﬁ og 3?@1 {gtg Vg kel{rgg{a ﬁ'@tﬁé ¥iltBf &hen these
separab& tmds g cagbmicd ia ad«nnwatnndmlnelzmrtgtea)gemrc stagxgd/to forana continuous

antifoan n nt..In. so enbodi nent s, tin
filter 190 GAmPANN B ESHF i GRS B PR EP BRI PG e e
subse(?!'ehﬂ§ kAGrANd r&ANdr GtSrva RMYyaLdutiMg t'ﬂEéHlﬁlshtet‘éW"'élg Y88ccession of

€. g., screen- prlntlng gravure prlntlng, of f set
discreforfilters mgorchmjtortht: mviemigon. | i t hogr aphi ¢ printing,

f aphr |nt rocontact printi .. ln
oPRESHIRERh A ool ecoRle ) G RESSARYesbith BaiBhs 4 bfpopea
1@d(ﬁQ&&wam§ﬁﬂﬁrcoatlng, drop-casting, zone casting, dip
coating, blade coating, or spraying. [0081] The
present teachings further provide articles of
manuf acture such as the various devices descri bed
herein that include a conposite having a sem conductor
mat eri al of the present teachings and a substrate
conmponent and/or a dielectric conponent. The substrate
conponent can be selected from doped silicon, an
indiumtin oxide (ITO, I1TO coated glass, |ITO coated
polyi m de or other plastics, alumnumor other netals
alone or coated on a polyner or other substrate a
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bi s(trimethyl stannyl)-2,2'-bithi ophene (110 ng, 0.22
mmol ), and di chl orobi s(tri phenyl phosphi ne)

w@adobaditen(11) (Pd(PPh 3)2d 2)8 (8.1 ny, 0.012 PemEP20091056715
anhydrous toluene (20 nL) was stirred at 900C for 40
hours. After cooling to roomtenperature, a solution
of potassiumfluoride (1.5 g) in water (3 nL) was
added, and the resulting m xture was stirred at room
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0.85-0.98 (m 12H); Elenental Analysis (calc. C
and thy girflgw iBsidgthe ngaeettgzgccorchmgm the imygntion. H, 5. 24; N,

o Gt UATR B e LR SRl of g abieny i 1 gy rpouen
the Vehtﬁlaﬁ@mmn;m dey i -f:fter Mgﬂtretté,‘l Zornpnbdstalﬁl chptperd, (YBRDH S wrBiped
reparation

tobacqq, ol 2ittaghedypf one ?}}dotﬁrﬁmﬁxta% rEpedy Flongated. syhndrteabifdegt cThe
o PSS RS M SR By by o

which@xicumsatehes (IEEélﬁtlBr legth2f e fyjfer 2.an8 anmad]japera pdrtion@ tidwRpped

tobacc%iroé%?%]@n?&p ﬁbslhiggl%:,lg%t 8&%!? igg%g&q‘ge ?SIgth Vggrsnersltt Ag a{nedda rod
end scbRIEREAATUE Gipp B IARRY hdsA0rdikpar¥f@SrcaddStar \thdb@ 7 that pgowdes a

reaction m xture and the precipitate was coll ected by
view dfith¢ maide ohthgridtondspraticulit hotbe hechold fil/missgraenidd. Ventilation zone
product
8 in DR Es bAoAy e et PP et Butol Miien dnaddisiopal
perforh@orf:9lare WfringetlOn @feltipehgdpaghar & d6Rhst@hl ¢f tH@trﬁﬂ‘sF/Rﬂéﬁ%Uﬁ&n 7.
(0.44 g, 0.61 nmmol, yield 22.0%. [0092] 1H N
(bDoe3a n@ngpﬁe)ssur@ algpl@g af the m(pqlth gnd=5 gf thepgpmoking agicle d draws

mams{r%m rnok% %frEE.;the ﬁt %g)w%{s?tha %ug%i dxc}gfz@naﬁl i&%lr 18 is

drawn(thitouéllr&he V:bnﬁlfhtl&n Z&le( $upshichm of tEbtrdnsfdreftriectZt) of e &Pping
El emrental Analysis (calc. C,
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eparation of BPDI (8)-BT [0093] Under
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of lowTliératiens pdigiengn Blapiigized with sk cerobislagsipte c Rircoidcad segsngnt 4 is a
silica gel (dichloronethane:ethyl acetate, 100:1 to
100: 3, v/v) to afford a dark solid as the product (240
ng, 0.17 mol, yield 70.2%. [0094] 1H NWR (CDd 3, 500
MHz): d 9.46-9.52 (m 2H), 8.89-8.90 (m 2H)
8.75-8.80 (m 4H), 8.42-8.52 (m 4H), 7.25-7.30 (m
4H), 4.13-4.23 (n1 8H), 1.71-1.80 (m 8H), 1.20-1.48
(m 40H), 0.85-0.92 (m 12H); Elenental Analysis
(calc. C 74 97 H 5 87 N, 5 83) found C, 74.89; H
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saturates and is given by: where L and Ware the
devi ce channel length and wi dth, respectively, Clis
w0 beoaepari t ance of the oxi de%-nsul at or (- 10 N TRR20DD056715

-300 nmSiC"), and Vt is the threshold voltage.

Mobilities (m were calculated in the saturation

regi me by rearrangi ng equation (1): The threshold

vol tage (Vt) can be estimated as the X-axis |nterce€ )
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umaa£H9§)l/2 (at VSD = -100 V). [0105] Tables 2a and 2b
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releasg pagment ):atad @Qst@@ma} ﬂ@m afjitst @amjgele%)e sagr@tmcoarrdaal ol dnyu segment,

ocatopfitRypifr e Safon tel iRt 40 StRssrtdo Padabuink hé
wrapp@d @3Haccdod ZTh@moYth%nd 4egrpihahe deddal @l’é@@ﬁ)ﬂea@rs@gﬂent and the rod
wherei n each of the CL20 al kyl group, the C2

end scgmeahyny Be olifhe seme oodifiegens crasHyEtiay asupe Mok qg-spgment, the
cycl oal kyl group, the C6-14 aryl group, the 3-14
menber ed cycl ohet eroal kyl group, and the 5-14 nenbered
het eroaryl group optionally is substituted with 1-4
Rlgroups; Rb, at each occurrence, is a) H b) -(CH
2CH20) gqH, ¢) -(CH 2CH20)g-CH 3, d) -C(OORf, e) -
AORg, f) -C(O)NR gRh, g) -SSR, h) -ASR g, i)
-C(S)NR gRh, j) -S(O nRg, k) -S(O mORg, 1) a C L20
al kyl group, m a C2 20 alkenyl group, n) a Cc2 20
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wr apped in porous plug wap. Fromthe Sw ss patent
CH394912 it is known to include one or nore
w0 e@papdaeEnt sections in the {q Ppi ng paper i n BPCTEP200D056715

render the interior of the filter cigarette at | east

partially visible. Unfortunately, in use, the

transparent section becones qui ckly opaque as

particles fromthe mainstream snoke depgsit _on the
flavorirplgasgesceypentgad theaind sad seamans pravisnslydesaribedhEhe second flavor

i i |1 . i nSJ ilter is
roleas PO birhii O PRESH Gl packel e Bl B 10T
sio komgtharfilice tigatchabcairdiogvio the emibodintdnes ofitb¢ piesaift irnfention
| east a part. of the filter throughqut the entjre use
showrgh gyt gn@&ifw_ﬁrsaaf? Praducedripg ¢ SHoRTIRG 'y %ﬁagp%d_aegmp figls- The
tobacaggogéj W HIWV B HE RSP donSStRNhORAGES, Uyofle tifpihb :paﬁerr ut@lgg known

) east one tipping material to attach the friter
filter digrercttoimaldog cqodmemher ein the at | east one tipping

terial co | ses at. | east one fransparent ction,
A Braing Seg ek SepdfaOBRnuctR fods B RPRAG PRy IPIS units'of cach
segmeht!b it tAE FilteOAR RIS e RinvEiow kb d0d et RSIbRRM O forinhe
at | east one transparent section of the tipping

contingeyseliilfcairod compyérdng mghiplouniteo fikg Akierr Eane 'pR@JSOﬁI@mod is then

severetd!lnc &:L%p«lr titptgrvlaftstb eancd 5} Iglgc%aﬁ]{g&l bR %l@%ts{lgclesesio@ diste fﬁlters.
air 1% drawn hyoug e ventllation zone upstream o
the transparent section of the tipping material. It
has been found, that this additional air stream of
anbi ent air drawn through the ventilation zone
upstream of the transparent section diverts the
mai nstream snoke past the transparent section. The
di versi on of the mai nstream snoke significantly
reduces or avoids conpletely the deposition of
mai nstream snoke particles on the inside of the
transparent section. Thus, the transparent section
remains clear and allows a full view of the visible
filter segnment throughout the use of the snoking
article. Throughout the specification, the term
"tipping material" is used to describe the outernost
| ayer of material circunscribing the filter and
connecting the filter to the tobacco rod. Typically,
this tipping material is air inperneable. Throughout
the specification, the term"transparent section” is
used to describe any section of the tipping materia
that is transparent, regardl ess of the shape or size
of the section. The transparent section nay encomnpass
a ring shaped section, one or nore rectangles,
triangles, circles, sem-circles, ovals, may be in the
formof a logo or font, or may have any ot her
geonetrical shape. Alternatively, the entire tipping
material is transparent. In that case, the ventilation
zone is inside the transparent section, preferably
towards the rod end of the filter. The deposition
reduci ng effect of the ventilation zone is strongest
downstream of the ventilation zone but may reach a
smal | distance into the transparent section upstream
of the ventilation zone as well. The at |east one
transparent section may have a transparency between
about 10 percent and about 100 percent, preferably,
bet ween about 50 and about 95 percent, nore preferably
bet ween about 60 percent and about 90 percent.
Thr oughout the specification, the term"ventilation
zone" is used to describe a designed arrangenent of
openings in the tipping paper that allows the
controlled entry of anbient air into the snoking
article. The ventilation opening may be a nunber of
perforations, for exanple punched or cut mechanically,
chemcally, electrically or by |laser perforation.
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with flavor | oaded cellulosic particles (flavor
rel ease category). Preferablf, the functional segnent
we@epnides at | east one of a fetess, a cavity PBCT/BP2009/056715

restrictor. In snoking articles according to the

i nvention, the nmouth end segnent of the filter may

conprise a hollow tube or recess. The holl ow tube or

recess may be fornmed when the filter is attached to a

rod of snokable material by, for exanple, tipping
ClainR@per to forma snoking article according to the

present invention. Preferably, the recess further

conprises a cylindrical elenment that adds structura

he tuhe, for, exanp| or rton
L amek la\?ewwaagéctolwcq @) .&pfﬁ helpeatrgt the mouth end
RSPt‘Bé %mBkﬂng GRc1 (18, é’t@édst &{bot%lﬁ !%ﬁala('%% 1tQ fa&&&t’%ﬁ@ﬁlt@p (4) to the
Eur opean patent application P A1
thbtao;c@tro;b &)enherppthe ebleas onGBpping 280012 (6)I qorrmmeda@ aideast one
a tlclestaccor ng to the invention, the filter may
PSPRSRE SeCUOR Dy “segment . A cavity segment is an
ean&Mn&ﬁ@@engﬁnv0|d inside the filter. The cavity may

be filled with flavoring or filtering material or

othsemokingcariidnal) furteereampriseracyatifasion zonhe) gastraag ¢fgthe at least
§%9&§t§&¥ Jé&:h%g The conplete filling of the cavity

tura ength tothis filter segment.
Preferably, the ventllation zone is not in the area of

a cavity segnent. Cavit ?mMSlantms are

2. kﬁwhmgﬁﬂtqt%(laraﬁcorﬁlag teszlaw echapastaryzgd Euthétpf@aﬁerﬁ&tt&ﬂ zone (8)
appl 4
B R Rag T uhl tecn Boft AL HRPBILS pn ppgroam ofthe
I avieast oxntratsherchi detdon (Fy conprise a restrictor
segnment. A restrictor segnent affects the resistance
to draw and other fluid dynam cs of the snoking

3. aBkbking Ade @ll) %@c&i‘alﬁlg € §lahﬁ'§ SHAE IR0 irPthaCAE tﬂﬁﬂ?lbelr of
nonoxi de and car bon di oxi d Restrictors in snoking
avtitddton zane (Wnobetwicen abvait aﬁ and st 8Q aempine irf eipownfbrential
I nt ernational patent application PCT/IB2007/004224.
pPPESEPh y, the restrictor is at |east partially
visible through the transparent section. Preferably,
the filtration segnent conprises at |east one of:

4. Smplsingagiiglevel) @esaating to awy ensrrfslajme A ta g, eheracistizep insthat the

Cfr"erl R}g’veﬁ H(?ﬂ"u ?1%91% o? heatrﬁl%fﬁg s%&tﬁol‘fl(:@ z q}etv@getn' a\f)gtlt éjS percent
on, |ve un1nun1 zeo

nkaﬂmhaVSpmeMes and silica gel. The f||trat|on
material in the filtration segnment is useful for the
removal of particulate and gaseous conponents of the

5. %Bﬁ%g%mlégglﬁgcor&ng% Q@ﬂm%et (;f{'&ﬁf‘&lhjlr letoI 45 cﬁ t’Y@rliéa 1f1 I?l?at the at
art, r exanple in the formof an extru car bon
hizagyne tdangtarant sectien (Buompaiscaedbamantst ruct ure i s
di scl osed for exanple in the Japanese patent
application JP-A 2001-120250. Preferably, the

6. f shlt)k % 818 B9 TBEYrding t@hny SRSSF AR I @Ié )éhé’rh@tbﬁ’ie% in that the

hrough the transparént section. Preferab

ftra«)lgng pisiclea(d @ corapmesn k tetohglrdnsdes fiaie s¢gmats éae448f pl ant
| eaf, tobacco beads, flavor |oaded cell ul ose beads,
one or nore flavor containing capsul es or flavored

7. U BRORBE artil€f1988ring k&) lafrh BY&Hardc@)Ras & HROMERLS {hR ARt to five
| east partially VISI%|e throu h t he transparent
S EECHE, (4%4&1)@@( hlegst enpofi %ﬁwctusal segraentr dligpa segment or a

I ing of the |eaves of a plant, which

Hg%gﬁﬁa'sggg%#ahbeen cut or shredded to provide a
particul ate material.The flavor rel ease segnent may
i nclude any plant |eaf that is capable of releasing
flavor into mainstream snoke drawn through the filter
segnent. The plant leaf in the flavor rel ease segnent
may be distributed through a plug of fibrous
f||trat|on naterlal preferably a ceIIquse acetate
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10.

11.

12.

acconpanying Figure 1 that shows a side view of a
filter cigarette according to the invention and the

waroobliemzi nsi de the cigarettel?2according to t hBCT/EP2009/056715

invention. Figure 1 illustrates the air diversion

mechani sm of the anbient air 18 drawn through the

ventilation zone 8. The filter cigarette 1 conprises

an el ongated, cylindrical wapped tobacco rod 2

attached at one end to an axi ally aligned, elongated,

c

¢ AP Ee ( atkfiinto FRFolt GRARE ¢ £ RS RabORcA e he

t trm'pmt@nmp‘easn 67) 13/\115ns(1f0ned1 slmhmsao alh@s thdnacemhiat h:alstefmgtolﬁ the
the filter and an ad e ortion of the wr apped
E%I@l PR, ﬁ#ﬂ%thq yeegich sf%aﬂﬁrq IS sEpegmeat 1

conprlses a nouth send segnent 42 and a rod end

segnent 44. The tipping paper 6 has a transparent,
r Sopkmgakrtzaic (i) radmndi?lgttdn any qmowf cllem latol, ehareftetized in that the

i nsi.de of ter 4 rod en

¢ FroldFe Suisledy Combriigs fevPRlionrs) Bt Rpm dtiad fsEay: soction
pagper 6 are arranged upstream of the transparent

section 7. Additional perforations 9 are arranged in

the tipping paper 6 downstream of the transparent

S §S}H<11%g Ztl(‘éé glf) lﬁ??e]drdl% eg@ ! J) fpc'iaﬁl%gﬁ tg 9a€/%1]el%dth9 %1P]é1g§nmaterlal

aws al
(@Kﬁr&%piréﬂﬂﬁnﬁhﬁniph&es%ldy& df doamdB, W h@cini thé eﬂitrefhted hot melt is
Additionally, anbient air 18 is dr awn t hrough the

v ERRSPRIZES %ﬂﬁi whisgindicptsqatragiirardersbe hotanelbapasie: sect i on

7 of the tipping material 6. Further downstream

addi tional anbient air 19 joins the diluted mai nstream

s Bokking4rtidic Oy ghcdrtiag peciaon 40 icharsctrizeihe tieaticatiipiey material (6)

18 forns %> ai r cushi.on be%r en the mai nstream snoke

19OTEFCE AEICRY QRS s GhPPABENPORH, such that the

di | uted mai nstream snoke 14 is channel ed al ong the

center axis of the filter past the transparent section

7Smokiegairticle (I8 hicemding te amy enveofsdgimis dDes 11 rchiatpsterized in that the
%nstgean1snnkq712 that are deposited on the

t %r’@% FURRTISSREYPERS7. Fi gure 1 shows , two filter

segnents 42, 44 are shown in abutting end-to-end

relati onship. Typically, the nouth end segnent 42

conprises a plug of cellul ose acetate tow of | ow

filtration efficiency plasticized with glycero

triacetate. The rod end segnent 44 is aflavor rel ease

segnment, for exanple conprising a plug of cellul ose

acetate tow with dried tobacco leaf. In an alternative

enbodi nent of the present invention (not shown), the

nmout h end segnment of the filter shown in Figure 1 is

replaced by a recess, which has substantially no

filtration efficiency, forned by the tipping paper and

a carton tube to provide sufficient strength.

Alternatively, the nouth end segnment of the filter

cigarette further conprises a central cotton thread

(not shown) | oaded with nenthol that extends axially

t hrough the plug of cellul ose acetate tow, parallel to

the longitudinal axis of the filter cigarette .

Alternatively, the filter includes three segnents (not

shown) in abutting end-to-end rel ationship: a nouth

end segnent, distant fromthe tobacco rod; a flavor

rel ease segnent | ocated upstream of the nouth end

segnent; and a rod end segnent, |ocated upstream of

the flavor rel ease segnent and adj acent to and

abutting the wapped tobacco rod. The nouth end

segnent is of the same or different construction as

t hose previously described for the filter cigarette 1

shown in the Figure. The flavor rel ease segnent may be

for exanple a cavity filled with flavor | oaded

ceIIuI03|c beads or a breakable capsule contalnlng a
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