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SI LYLETHYNYL PENTACENE COVPOUNDS AND COVPGOSI TI ONS AND
METHODS OF MAKI NG AND USI NG THE SAME Field of the

WO pasensiton The present invention is related gePer/E510909/045667

to silylethynyl pentacenes and conpositions containing
silylethynyl pentacenes. The present invention is
further related generally to nethods of making and
usi ng silylethynyl pentacenes, as well as conpositions

C Oo§}{ A H TP RV LYB I R Q¥ NEREOVAS SIS BS ARAS b@mmgmfoﬁmm
I nventi on HeGHEHS O FMWIERTG SRPAGSRG PHEX am c- based

transi stors can be manufactured at | ower cost and

applied to a |arger argaqf.pdatvehi@n their inorganic

counterparts al beit vaé%T@éLtééLbéTfornance In

gener@ie, pesguningeitmgsed telatpdi sneordy ubi bilydehwiyt hesntacenes and
| I..mol ecul e | r t ) Q

?TOH peOrSIitlg%l)SI. co%%bnﬁ%ﬁ{yxlf{%%glm%n?aﬁ%ses I%Fe pl%gn hf rg 'il g further related

g€cul é"sem con
mbmtl'y &l ethadsef hahing ehditying dilylethynyrpgatacancs a4 wellh aSCOHIIDdSltlons
gs reﬁgi %yun1dep03|t|on method to formfil ns.
%MQ»lgﬁ t01Tt hogr aphi ¢ et hods are required
to pattern nultiple layers in order to nake useful
devi ces. Vacuum depasickdrowmdarmiehel Intdncigh aphy require
processes fhat. cost nuch re.than processes that do
not @aﬂm% c@g@ﬁmﬁ‘ﬁ%ﬁw@%ﬂ%%e# E’t‘fﬁﬁfﬂr% pfyPe(matactured at

BReklEdsOdPplid dtg MR AQES) forrkd? €had dir Bble@et | bMﬁlte@@@ﬂ's Bl with
of produci ng i nexpensive el ectroni ¢ deviges .is

wApAcH PaHOGIEemi 18 SatHile Bisavie DBed fapEyora ik clthgr saxea“trﬁ%lecules

5:0bd19ME Gis @XE TRhiBENIuEBAaRGaPT PGHEARS smBIPInfbl &ARL deRfoonductor

knife-coating, roll-to-roll web-coating, and dip

paigrislhGavealownslubilify iporganicriglvents @ad s TeQRI a¥eciyR depgsition

ﬁthG(ﬁ t@rm %1%@ ehaB5W ﬁ{aklp&" ph%ﬂ)%t}f%gaﬁﬁ% Iﬂe'tﬁolag) ereq red to pattern
However, as di scussed above, organic sem conductor

multielei kbes ar erdsotomiase ghgful desidenb| eacim gisbesétivmsananigthography

}egﬁ g Ip‘(gzl@stsﬁ[ﬂﬁt 568 u IuT%u gllgcﬁe gﬁﬂlehglcé%esuﬁ%{ %Bl 1?0‘[I 113qu1re vacuum

e to |nso nst a
¢mnm&mnaMthgH@byhagymhmoap@ﬁmgomg@dwc sen1conductor
mat er(bne c ffn c?lve a roac M I'OrCH:JCIICI) ned I n%l)% lecltr 1iC . dev1ces is to
coating st GP M T nexpensi Ve eI BTt roni ¢ dev

aplyt Ialinotrgxﬂlc ﬁmm@mgaﬂmateﬂelnb}c any We ttioy ﬁolb&&@eﬁfﬁplary coating
r%getssae% esr]?)?n gga ing, i’nlfe coatlgglg,lrXfl—%—posﬁn\kl/elb—coating, and dip coating, as well as
printing processes such as ink-jet printing, screen printing, and offset lithography.
However, as discussed above, organic semiconductor materials are notoriously insoluble
in solvents and those that are soluble are generally unstable in solution. Due to
insolubility and instability concerns, the ability to apply organic semiconductor materials
using the above-mentioned inexpensive coating steps to form inexpensive electronic
devices is limited.
Some organic semiconductors based on pentacene with 6,13-silylethynyl
substitution have been shown to (i) be soluble in organic solvents, (ii) be stable in solution,
and (iii) provide good performance in organic field effect transistors (OFETs). For

example, 6,13-bis[(triisopropylsilyl)ethynyl]pentacene (i.e., also referred to herein as

“TIPS-pentacene”) has been shown to (1) have a degree of solubility in organic solvents,
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substituti on have been shown to (i) be soluble in
organi c solvents, (ii) be stable in solution, and

W@ peov)ssavevi de good performance in organi c fi ePAI/Es50ew045667

transi stors (OFETs). For exanple,

6, 13-bi s[(triisopropylsilyl)ethynyl]pentacene (i.e.,
also referred to herein as "TIPS-pentacene”) has been
shown to (i) have a degree of solubility in organic

éi‘?lh\ég@g %ieéﬂeé )of @aﬂﬂﬁtﬁwﬂﬁg [ne?ohﬁfonsglﬁp{l 1j ﬁﬁéw\ﬁ@ eg'aodl Berformance in

sol uti on, (i) 8rOVI od performance in

IEHHA ﬁ@ldfeiffé¢tdraé$l$t@@t( FEENs HW@V@, ?\@IET%% -peniigpgra rpyides limited
Sty i §OIR@ Hléglﬁg @&v&ﬁ@‘ék %ﬁ a{s'hﬁh{e &ngﬁéé fnteXec'tIGmc devices
sone organic vents, ‘as well a per f or mance
(crg..étapgttpohifa ciavpleas H(eeS.@ed, intqram of @tacge§)trrlef wpbility values.
exanpl e, as neasured in terns of charge carrier

mobi lity val ues. Sunghn aOfmﬂm§mvm1FQt'on There is a

need in the art for O t hat provide at

| eastThereis afneedén fholaktofor migani¢ |c)>mpas1imam ﬁﬂdpﬁ)@ida fat leagtyonk of the

e or i koents enh

GG DDt SH RO TE L ko b STy i PRapt Yavitiey
Whén ncepbatededtope pfver TaaR sMneﬁt iang Qﬁlp@nmneéh perrfcmmaﬁte when
electroglc devj ce as a sen1conductor %’¥
ReyRefpsd intp ap e devicsgs ¢ RENIEHEar BYT A g}ﬁa%% fqregample,

Madhbl €h@be dabeer @loBRity PdhCofdRVd&ronitlIeyisd. esent i nventl on
addresses sone of the problens in the art

di scoVhsriiesent igyegLaR éddéﬁﬁﬁo%jﬁ]aé)f theafablgms H’e‘ﬁ? attéwéhe discovery
&Qﬁ&ﬁMﬂ&ﬁmﬂmﬁﬁ;ﬁhﬂ&y§khﬁ&%&h&ﬁ%&m§#@ﬁﬁ%ﬁ@ki Bmyﬁﬁ¥m&9unmn
one or nore of | om ng properties: (i) enhanced
Bayinghenei qrymera Oérﬁl@ &llom@r@m@%ﬂm ) gilapesdtselupdityyin one or more
&@LIH@ @gllfentg '(é ?, ﬁﬂt&ﬂ@c ?ﬁi) éih@ﬁ’deh'sta‘f)lﬁw %eh QI?&%%‘[@H B a given
Into a given organic sol vent t ol uene)

Qrighniig S@Vﬂma(ﬁ:@dtOb@nff)ozrmle(n@eenmw pmi@ml@n@p athery mcmp@ramﬁi into an
%chl%hfco&lﬂrfce deV! GhidhafetSiel e‘}%%&%l%d ‘b?%ﬁ% cl?asf e”‘éa@ﬁ&rﬁgbmty

y the charge carrier nDbl ue o Fectronic

whdwd afehe élIbreroplerdlealce n”éheqwnpwndsmpcbunﬂh ef tfae eseemtt invention may be
1t1tﬂlze@ r1no %aézl%mé/ com 051t ons r glﬁlpcro ec€ cl)r%: 8£ elef:tr rgfl) elvtlcle?ﬂsFurtHer the
reaﬂmhg Blﬁgrcmﬁcedévﬂc&nmti:y dzehﬂmce divaige extricbinfobdite Ralngef greater than

o0 et nptEp T g e B B At Dan sy than about 30

&RV Y- sohigkesat er than about 3.0 cn2/V-s, or higher).

The present invention |.s directed to pentacene

conpo Jresent Hlvgla&t}l 1[S|%r68te§_§0 pgptlagﬁingtoﬁwwmds with specific 6,13-
SRSk Wub@Rutidn 1R BEe SXBPRIrREMbRITROH] 11E Plesent N cRIORSE Blrected
invention is directed to pentacene conpounds having a
OSARESAP CATPREUaing aRhgRIcyRtpcture:
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(also referred to hereinafter as "Structure A")
wherei n: each R i ndependently conprises (i) a branched

w@eoognpyienched, substituted or unsubstituted aP&EIS2009/045667

group, (ii) a substituted or unsubstituted cycl oal kyl
group, or (iii) a substituted or unsubstituted
cycl oal kyl al kyl ene group; each R independently
conprises (i) a branched or unbranched, substituted or
unsubstituted al kenyl group, S,ﬁlny)R--a substituted or
unsubstituted cycl oal kyl group, (ii1) a substituted
or unsubstituted cycl oal kyl Ikylene group; R’
conprises (i) hydro n, (ii)llla branched or unbranched,
substituted or unsub tituted|al kynyl Jgroup, (iii) a
substituted or Bt.E Q3 roup, (iv) a
substituted or uns @ @w al kyl ene group,
(v) a substituteg JEBOUR Obgtituted or
unsubstituted ar’yl al kyl ene group, (vili) an acetyl

d or unubstituted

at least one of O N, S

group, or (viii) a sKbstitutg

heterocyclic ring conprising

and Se inthering; x =1 orl2;, y=1o0r 2; z =0 or

1; (x +y + z) = 3; and eachSiRRR'yRlependent|y conpri ses
(i) hydrogen, en iiL a branched or

unbr anched, su%§$%F%?8§ f%m%%b%% ‘H@%ﬁaﬁﬁkyl group,
Whatdina substituted or unsubstituted aryl group, (v) a
branched or unbranched, substitute ubsti t ut ed

al kerfgf & gufgpendently %P%F’é??c?fé& UP“%’ﬁ%PéﬁE’E@BChed fturea or

SdBstibdiadt A-yl0Froup) %hl)b§ Gibsttued @l dayubglitu@d QyBloallyll grdug? or (iii) a

substituted or unsubstituted heterocyclic group,

Fubrttptpd gr wpawg udsyploalky gy ape gewEr group, (x) a
br ancheg ro rlndéBQ{d@fﬂt%h @Sin[t)r%@p $t i d BlaBche@Tor UBHRSHdd! WiRBruted or

al koxy group, (x a ni group, or (xii) anytwo
wplriared %kkeglwbgrpsp (B #rhybaditugpd o basubstited cystoalkyl group, or (iii) a

URSHESE bi ds tlﬁ%dtb?/@égll(*lﬁlkgfl'eﬂé;grgﬁp (b) a substituted or

unsubstitute ocyclic'rin wherein when z = 0

and R'arsdmprises o@)sthhfélrog@fo i sebran@&rmrnamhrwh@f fubjtituted or
c t ut u

8{ Etﬁkl%ﬂﬁéjdoﬁf&@;‘ EFO%E, {iff‘f% s%ﬂgﬁ{t:e;%l cg* &?ub%{l ufegncgr?ﬁ%lwl 45D, (iv) a

sbkgtted vt eububstitwied cywddai kylatledenal gk@py (v) grsobypitdd aryhgroup, (vi) a

81%9&'[1%%8 0F un%gb%%ltleradarylalkylene group, (vii) an acetyl group, or (viii) a substituted

or unsubstituted heterocyclic ring comprising at least one of O, N, S and Se in the ring;

x=1or2;

y=1or2;

z=0orl1;

(x+y+z)=3;and

each X independently comprises (i) hydrogen, (ii) a halogen, (iii) a branched or
unbranched, substituted or unsubstituted alkyl group, (iv) a substituted or unsubstituted
aryl group, (v) a branched or unbranched, substituted or unsubstituted alkenyl group, (vi) a
branched or unbranched, substituted or unsubstituted alkynyl group, (vii) a substituted or
unsubstituted heterocyclic group, (viii) a cyano group, (iv) an ether group, (x) a branched

or unbranched, substituted or unsubstituted alkoxy group, (xi) a nitro group, or (xii) any
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enabl es formati on of a sem conductor |ayer having a
charge carrier maxi mum nobility value greater than or

weewalisies 2. 0 cnR/ V-s as neasured by the TransPGI/U82009/045667

Fabrication & Charge Carrier Mbility Val ue Test

Met hod of the present invention (described bel ow),
also referred to herein as the "TF&CCW Test Met hod. "

I n anot her exenpl ary enbodi ment, the present invention

!w% ghijicett R drdps RER B %%b&f&ﬁp@ Hﬁgl%ubs%‘{dtagca%éc%ﬁdlﬁ@g & (b) a
above wherein R, R and X are as defined aboveé;

%@ﬁﬁﬁ@éé%mﬁwwﬂamﬁﬂﬁﬁ@hﬁdﬂvﬂ@unbranched substltuted or
unsu L I r
k\??ﬁe!rélﬁj(vﬁgn aL lf)yaﬁll}i lﬁ(a{dq@ ?%%?(H& %oreprég Q%BIIIIE lﬂat?cgl gt (1& b{_)arnched

unsubstitute cyc oal (N a supstitute
onsiobgudhedt eebstipeidoar kn}dsabsklmt@n@ll@t azrpyp(Pi wixd ii) branched or

unlf)l? dUtsu?st té(c{ ?ali%gﬁstltglye)d S g(rd)up;(ls)e?he ger{taﬁene compound

Unsupst Tt ene rou an a
gmbhpﬁnamnémofasansuhhmmtmneﬁh@mmymsmbgicﬁnhe@amnmnlmOth

t er ac icrin 0 IS at Iea of O S .
SR RBRACtp of Rl BoER AT gy R py ARE T o Byrigption &
ékz&mt)balfri)ér by Vahit, Tebthilefho@ € the prévestnibvedrion $described below),

irected to pent ace nd ,ng Structure A
St BriTR AR o R B Bl aea above. R
conpr isgsthel PxepMraBEBEHmOIit, tlhB @&@aﬁhﬁ%nu@ui@&ﬁﬂe&tw &0pcAtacene
unsubstituted_ al kynyl group, ]% a suybstituted. or .,
EATHELS RaytnsaStEFtire A R‘iﬂVeg}’Y}&%ﬁ&n i} iapd X afmay fefiped abeye: R
SUMSHHRSS i) ann@ﬁ’ch‘é& o erichal, ks BRe B @HRbsthiéd afkynyl group, (ii) a
substituted aryl group i h@ a substituted or

Q8

Rstitpied | Qrutu@wbgq}tyqe@ R o e, (116)\”21) suhstiitedt 9r unsubstituted

&fc%ﬁkyla‘ﬁ{yl&E ok Jup@(i9)UP bk itk dry? rdﬁBS atsbbdbRdl or unsubstituted
Heterocyclic ring conprising at 1east one of O N, S

andlkgteng grome(w@ amacetyl groupyor£vip)a subgitutecher yas@hstitpted heterocyelic
aﬁgg I‘lSl:ll lgag Ghe (ﬂ@ %rang X€ ﬁpljh@FIX %HE’ gﬂeQL the
et 1 hv %tac c

ention is’di'rected to pe onpounds
haVI ng ﬁt r anothgr @Xfﬁnalblo’v emprimeitn tR, pRsent Rhyention yis directed to

%?lgace £0§nsp% % §avﬂ1%d C?l% lﬁ a0 d at herelggig tl??ﬁntdg% a% 9L defined

asu or unsu
dpet; ol%rl kgdlprgseto @paduran@hed) oraunbranslicidt sitbedkued or unsubstituted alkynyl
unsub tltut | oal k

| kyl e oup. I n sone .
SR Tt O ikl SRR Biny @7 cpbptisgg o
gﬁ?b@tlwd thEbyeloﬁlk@H)kane Birqup,R\'lv) a)(subytltutzd a@m @roiip,aﬂ’vﬁ a@8bstituted or
erl ne 0] at east one o C rr ses
o esb SR oforund st Care Y01 Al K9V BrobRTERd o
ﬁﬂsubsnan&i&&trd>dyumcﬁ%guonipﬁ§1u§sﬁ1batsu¢>@be¢yqSJ Sah&k gt al tke/h@%wex +y

%roug and (c)_the remaining groups (i. R,
Bhpri &8 XX ¥ier 284 3 =Br anched orunbranched substituted

or u %U%Z tddotcR xahfidly SMmBs RS, AR pldsént i*ﬁ’{f@}fﬂi"éﬂ ed @fected to

unbr anc
pentacene compounds having Structure A above wherein R, R’, R”, X, y, z, and X are as

defined above, and at least one of R or R’ comprises (i) a substituted or unsubstituted
cycloalkyl group or (ii) a substituted or unsubstituted cycloalkylalkylene group. In some
embodiment, the pentacene compounds having Structure A above wherein (a) R, R’, R”, x,
y, z, and X are as defined above, (b) at least one of R or R’ comprises (i) a substituted or
unsubstituted cycloalkyl group or (ii) a substituted or unsubstituted cycloalkylalkylene

group, and (c) the remaining groups (i.e., R, R’, R") comprise either (i) branched or
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substituted or unsubstituted al kenyl group(s). The
present invention is further directed to conpositions

W@ nES: Nl |) at | east one pentacene conpounPlCTIEYI0NY 045667
erop. ¢ p np

Structure A, wherein RR R, R', X, y, z and X are as

descri bed above; and (11) a solvent. The conpositions

of the present invention nay conprise the at |east one

pent acene conpound and sol vent al one or in conbination

WitkdhcRAE s WstifiRi or e dinkditRRa |alk§zp BRASG T 4RNi§ BFRARE Y Sinbranched,

such as a polyner additive present invention is

wiptuted pt ynspbsgifutasleatledyh ow(Subst r ate having at |east

one t

east oran e Pk A Aot af AR oG coBfirthe g ot teas

@@mpﬂntase@ @npentdbane Storgpoe rd \’Hmann@ Bt rRiG txu ryezmnd X are as

H\éggllibeeld aIbOVe %nde()ﬁ%np%%lveét ef}%lg&% n,gos?{lor%s 0 tﬂg Eo?e{ gventlon may

cm:mmtse ﬁesat dmstecbreqientramne cdmpolmd apd salmerelamb o0 M mndmatloe with
ncp d t %‘ﬁp ept 1nvent |ton é al SQ di rd%%t ed to

Ife P}Oé%? Klitipa 88?0566%% MPPRY a0t 280V AV Wher ei n

t he cmtmehehtamefnno@rmEweaemrtaerpﬁﬂatta@ecne sGlevtipe UHadinh aw il¢agt one

Structure A,

ol e s £ G ion T Rttt ifide e e MG coated
xa!;aarcgﬁlpﬁ@@ fai pRfitadBAB cbrhptny AbviRy Sfr@ddre A, WihaminOk, FRORIEIx, §.0z and
2.0 cm/V-s. The present invention is also di Tected to
%e%rﬁaaéle%flb%mwa I8 P8 CEFRP IR IRRIFHREh ADF ARPSERIE FopFiges an

AectMARIRiBe 5 anRloctrBiic d&vicdbompoRddgl X are as descri bed
above. The present invention is further directed to

met hot§ REesClisinigptignds sk dipdcdiontletionis devispotripgising a coated

O MyGORRORE LdoRBS 14381 omprisRK al flntaPldedARofnd having Structure A,
conposi ti ons) coat’i ngs, substrates having a coa %

whgrein R, H?erl%eon, v, @laad &ran prdadentied ebesnpbereintthe el@qﬁr@mc dewce has

t
ELESL a0 PSRy ORI M Bl et gvaent o
and X larpeesa@t igeston bhetio diyostel toTimtlels aﬁuhakitlg pentfcgrd ¢ongmunds
%éras‘?r‘{l?&ef o v§he9ém Rhg: Rr’g)%??{]%and%%g L A0 W abgeco”e

er revi ew '’ e foll'owmng eta
deSC rilpt pI(BsenOfln\teh'ﬁeord iss Chrdse dlireabd do n’&ﬂh@s aofd uilif@ one or more

BB ShRTE 3y S PRGBS, SRR T on
tatihdye sappaodaaviig guwoasd layer thereon, electronic device components, and
clectronic devices, wherein at least one pentacene compound has Structure A, wherein R,
R/, R", x,y, zand X are as described above.

These and other features and advantages of the present invention will become
apparent after a review of the following detailed description of the disclosed embodiments

and the appended claims.

Brief Description of the Drawings

The present invention is further described with reference to the appended figures,

wherein:
FIG. 1 is a cross-sectional view of an exemplary thin film transistor comprising a

semiconductor layer formed via solution deposition of a composition containing at least

one pentacene compound of the present invention;

-5-
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wherein: FIG 1 is a cross-sectional view of an
exenplary thin filmtransistor conprising a

waemtbasiiduct or | ayer formed via sol uti on deposPei/os009/045667

a conposition containing at | east one pentacene

conmpound of the present invention;FIG 2 is a

cross-sectional view of another exenplary thin film

transistor conprising a sem conductor |ayer forned via

sol utign MePQStiohOfc@inal VTR SidofRP &A@ B transistor

| east one pentacene conpound of the present invention;

FEINRris@gj & samicepustos el | \pEmgst sta eflutionadeposition ofug gamBosition
Deifig | ¢ hi 9t fRLMGnIat e bias;

R R R T

Di f f dilend iised reSesantiting ploabioransistor yutputadhs dnolr(Ins) ) as a function of

Tl PS- ne showing the thermal transitions; and

ﬂe@\&ngg%%gag’cr oss-sectional view of yet another

exendlGr ¢ ishi repkdstnmativeathsisigoim ob rpbifrangalaScanning Calorimetry

sem £o tor layer for via sol.ution, deposition of
EoOLfp s Lot e Bt B e ncene

conpauad 5ok 4 besgpsces@iat vicawv eht¢tomhothdeeainh@dy thin film transistor
Descri ption of C’he I.nvention The present i.nvention is ..
tEcted® 6™ e “ﬁ&’én‘é‘/eéo‘forBB‘iE‘nH? ViHgIeporiH@iok 4 composition
SdnkainihYitGeads Bdrs Peritades Eathduad behepRs@sinvSitiodct ure A"'):

Si R xR yR'z wherein: each R independently conprises

(i) a branched or_unpranched, substituted or

unsubst it ut ed al kipstaidgddaescrintion pf the dnyention: yt ed or

unsubsfel fredeafl if¥ehdRasKditec@t O PhenfFer! ddmponBURSdgt #11c8&hical
or unsubstituted cycl oal ene group; each é’

( kyl al kyl
$tWéI?é1§éGarl§émfPrg}eddéhﬁﬁ@ééfS‘(ﬂiC}urgA%}ianched or unbranched,
substituted or unsubstitutedgplggryl group, (ii) a
substituted or unsubstituted,cycloal kyl group, or
(ii1) a substituted or unsubgtituted
cycl oal kyl al kyl ene gy, oup; R'lllconpri sgs (i) hydrogen,
(ii) a branched or unbranched, substituted or

unsubstituted alk% e asybdtituted or
@@ substituted or
SMe. 41 eup gv) a

unsubstituted cycl

unsubstituted cy : » t/2 g
substituted aryl™group, (vi) |asubstituted or
unsubstituted aryl alXyl ene g| oup, (vki) an acetyl
group, or (viii) a substitutigd

SiR,R',R",
wherein:
each R independently comprises (i) a branched or unbranched, substituted or
unsubstituted alkyl group, (ii) a substituted or unsubstituted cycloalkyl group, or (iii) a
substituted or unsubstituted cycloalkylalkylene group;
each R’ independently comprises (i) a branched or unbranched, substituted or
unsubstituted alkenyl group, (ii) a substituted or unsubstituted cycloalkyl group, or (iii) a
substituted or unsubstituted cycloalkylalkylene group;
R"” comprises (i) hydrogen, (ii) a branched or unbranched, substituted or
unsubstituted alkynyl group, (iii) a substituted or unsubstituted cycloalkyl group, (iv) a
substituted or unsubstituted cycloalkylalkylene group, (v) a substituted aryl group, (vi) a

-6-
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or unsubstituted heterocyclic ring conprising at | east
one of O N, Sand Se inthering; x =1 or 2; y =1

W@r009/1506= 0 or 1; (x +y + z) = 3; and each XPCT/US2009/045667

i ndependently conprises (i) hydrogen, (ii) a hal ogen,
(iii1) a branched or unbranched, substituted or
unsubstituted al kyl group, (iv) a substituted or
unsubstituted aryl group, (v) a branched or

U5 ARE G%sul%ﬂ%éd‘ atr)hlﬁlﬁgleﬁ’é orbfls WS bh taégtﬁ%b k@lrw 11) a substituted

group, branched” or Unbranched Ituted or
Qmslalﬁmﬂiutedthé@r%y%yﬁyllg cMPIINg ¢tvgaptong 08 QbYt $ tnu:t Sedn dfye ring;
unsubst i t,ps.ed heterocyclic group, (viii) a cyano

group, Zlvg an ether group, (x) a branched or
unbranehed substituted or unsubstituted al koxy group,
(xi) a [.0 group, or (xii) any two adj acent X groups
fornfi ? a’substituted or unsubstituted carbocyclic
ring(@ﬁjtbn=a39mbst|tuted or unsubstituted

togeriel %cufigten &ing “BEREIEN 4 TSfoar ) FBPafRentid fpranched or
uibbang el eghstigiddsdri dn@ﬁtedtuwd a]ﬂty&tgﬁgipla Eg{]edut@ﬁtu@ @l ﬁ?iébgmuted
SPuRbTbeauthe «2rBa SRt R ML EREaF it end B o

sranghed belunakhas sﬁt@ﬁﬁl&fdl RhnQibstause mkss}@yl aiipO(viil) @y@bstituted or
havingFa nHX|nun1charge carrier nobility value greater
VIRERSUBHCEhp{RpCYE e growp: (K1) ‘%/C%anésgr%agﬂ)raé‘oeﬂﬂﬁ‘i 98- (0 a branched

JiF @EdnSRQI sbaiiied &k uAUbSitEB@ R MBx RO, §%i) WMok ghﬁp V@& (48 any

Test Method of the present inventfion gdescr
el gligcentaX reupe ot (2 @rsybstisyted g5 wisubssi la%e%rb%‘éclt%@ng or (b) a

ABMACE bR ARAKIGR RlcytiRGidy esent invention. As used
herein, the various tefins are defined as follows: "a

substwheriewhen kyl0 agd dugind B’ epgsther eempgise alckypbingfiangd (1) branched
' e h 0 &)

PR s I o SRS TR o Bont 0508 ) Rt or

wbiracledc subsfaun'd ngunkstigiteo2-€3 atkcnlssl gowpe), thdyamtaceclyompound

Qtﬂglep )fcq af 5%&%&0%&%? laérgf ga(v'mgga Iﬁl%'xl?lgl%? cﬁ'alf*ég] ca%fslejr I}IOblllty

I'n co yano
mlmb’ gmathtyt]:iamgeequat @0 (cm Y-s ambgsdredkyl thg Teampistor Fabrication &

CRrar e MR R o R U et P B S Een

A number of terms are used to describe the pentacene compounds of the present
invention. As used herein, the various terms are defined as follows:

“a substituted alkyl group” refers to an alkyl group having one or more substituents
thereon, wherein each of the one or more substituents comprises a monovalent moiety
containing one or more atoms other than carbon and hydrogen either alone (e.g., a halogen
such as F) or in combination with carbon (e.g., a cyano group) and/or hydrogen atoms
(e.g., a hydroxyl group or a carboxylic acid group);

“a substituted alkenyl group” refers to an alkenyl group having (i) one or more C-C
double bonds, and (ii) one or more substituents thercon, wherein each of the one or more
substituents comprises a monovalent moiety containing one or more atoms other than

carbon and hydrogen either alone or in combination with carbon and/or hydrogen atoms;
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doubl e bonds, and (ii) one or nore substituents
t hereon, wherein each of the one or nore substituents

w@orpnsdes a nonoval ent noi ety contai ni ng one BCT/IH089/045667

atons ot her than carbon and hydrogen either alone or
in conbination with carbon and/ or hydrogen atons;"a
substituted al kynyl group" refers to an al kynyl group
having (i) one or nore CCtriple bonds, and (ii) one
or Mok &uSHARL JIMERT Srolif SRR o am%ﬁﬂllngr@lﬁ%vﬁé () Q)ﬁe 8%ore C-
or nore substituents conprises a fronoval ent noiety
Earnlabeidigandi) e amrase atbsifgenst feticon, hdwredaedsh nf tia@ne or more
al o [
Q%gtﬁg%g{]%&nﬁprges 7?}3112@%%123{81%1@%1: %ﬁstfl%ngag%ey@{%g&%ﬁbﬁg other than
eprlpupthd hepdregen (£.@., &) rithgy afine g inpombaehei with eagbafand/op hydrogen
% carbon atons in the ring structure (i.e., only
carbon atons in the ring structure) wherein a carbon
atonrmkyﬂh@kﬂgn@pghﬂmsnuaﬂmgSnbmnd@dﬁdmg@éﬁbymbwcmﬁwnamnm
silicon at f I roup
Byt BEF kIO BisprrFepitiol o e p B i T sty atom

ofitBe Oiig smlbﬁreslsl bsidetl deettly t6 the kioon atvhef eierilgagdupof t he

one qr nts .conprises oval ent. noi

ot o gREC o F ol SRR ke 5oy haTRh e Fotng RSt more
fubstafend thidrkor) DBIRIn ACIE YERO ol @uhfbre albhtytdm@%mpgl@@wnnm%alem
a carboxylic acid group); "a cy cloalkxlalk yl ene group”

Pakelr confagning pRey raqle Atopsn(e o rbaloatn tHgh 8¢ F'aaroplkygeup,  cyano
%ﬁ@%y&b?ﬂsgré@ bhecaFoR@liSicidigbye (1. e., only carbon

atons_in r|n§ structure) mhereln the ring
st r uctupelopikylalkylepe geapt rr%fﬁﬁSttﬁ@ 4Ry F‘B@ﬁlf%tceli*ﬁsélflg tohé or more

Slrtbol at&{lQHpthQYm% stk et @Jl)k&{rbép@tgﬁg ithe Y Qﬁ’ﬂétﬁ‘l@) wherein
one or nore carbon atons typl cal | Y, from1l §

darbentractenss serpped fippi halsiligon atomant Wersilat gieyp by a divalent alkyl
t I f
SUEF SR SY Loy LD (OFOUR, LORTSES AR uoms. mo
enb@hhﬂu@mbsmmmereon wher ei n each of the one or nore

one” o' UBMdief SBLARSRAAPIRNE SenRL €1 leBRRLADIRY eroup

one or e n su C
Ijﬂvmgponeaorcryﬁm Gu@ﬁmompts therbtyxj I\xch)égein epch Wb ,theooneaor more substltuents

car box a substituted a up"
FirRREYe ou el AR i SR e SR . P hEbE saeb as .
dr0aliy) g OEYaAd @B, iarhytilRyIrdrivp, Sitd ¢helokyke 4did goup)pnl y

car ban n the rin structureé wherein a car

atom Gfsal?sltféut arﬂjl Loy CEIEI O PR 2i9BRHS HNg P IS B SP“F’SU%%& to 10

SdrbdnCsm iR Oig dthetusd Y] o9y eatBon @08s inhle FihGructure), wherein a
structure _has,  one or nore substituents, thereon
GRpcEtom Q5 Hig ripg sfrpgurg pebegyded directly to the silicon atom of the silyl group,

and the ring structure has one or more substituents thereon, wherein each of the one or
more substituents comprises a monovalent moiety containing one or more atoms (e.g., a
halogen such as F, an alkyl group, a cyano group, a hydroxyl group, or a carboxylic acid
group);

“an arylalkylene group” refers to an aromatic ring structure consisting of 5 to 10
carbon atoms in the ring structure (i.e., only carbon atoms in the ring structure), wherein

the aromatic ring structure is separated from the silicon atom of the silyl group by a
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nore substituents conprises a nonoval ent noi ety
containing one or nore atons (e.g., a halogen such as

wao-200an59bkyl group, a cyano group, a hydroxyl BECDUR2009645667

a carboxylic acid group); "an aryl al kyl ene group”
refers to an aromatic ring structure consisting of 5
to 10 carbon atons in the ring structure (i.e., only
carbon atons in the ring structure), wherein the
&Y ARG 1ok WPocsh %ﬂdﬁﬁ WA Engd EncSGRRERIEOR FRMS R IRAR 1 10 3
atom of "the sil rouB y adi val ent al kyl erie spacer
gwrwmtmmgemalmlw engambon atoms (typically, from
R 1 6 YBES D ¥ rarytalCALROR A R

2 SuBerOy R B B R S YL S Tl ¥ el QEROS AlThis one or
mpvlammyu@meﬂgﬁmmpWMaWMng@@étbromnpenwubsﬂnuMenxsompmwsa
Itnhl%’vgf% nt m\/\'ﬁ?yr géntan%ﬁg %{1@9 ? gt%%s mglrhealo %1? %uéht 'c%eﬁtan alkyl

nprises a’nbnoval &n cont

gbuma cymogeroupaa halrage gro&p,oh aa;srbﬁ)sylm ractdlgl(glip) g r ou p, a

CYan0. QYR P LI B QU0 B AR S oo

Badistyicticitiad (hel erxaamedd] pargalgupiturited esrsursatuated heterocyclic ring)
sat rated art|

het er oc c cC rin
S e et oo b o & g See b BUE R reRRF g g one or more

QORI Bgn@d teast @ngorf n@mbdks Sf and ribg ktuchilie€ whégin the
structure, and having one or nore substituents bonded

hteraryslic Fin g6 birriafs oppony HemAFhEPds AR 6P, OTiRe PR A more

St CIoRRYiSd sl atm bR 8 R 3HLIRS cRIARRE bfie S m OO Ao PEBY b Balogen
and wherein each of the one or nore substituents

tshpr Foaslkyl genprayaieron ahydrens geupi ag cabexdic agigresoup);

at oms“a(sﬁbsgtutedacah% dﬂﬁh %né’u&tﬁer@‘&) Fing@De 8 Mdratg& %Hﬁlall?saturated
cyano group, roxyl ~group, or a carboxylic acid

@rwpt)lfatedacaghmmhctmrtgéaomalﬁmﬁ:(}clmu the ringgtrugtetepnsl haying one or
ﬁlb{égsugétm?e‘nt Fndat i roﬂ%: %fj mo%&ﬂlg‘éré 4t ﬁl@trfﬁ[@? %E(&&ure %R{hereln cach of

unsaturated carbocyclic ring) conprisin
it rane tayrmeore gmbbtifiguis ncg)mmeesoar n‘rmp‘eﬂ@m eti¢ty wemttamnigme@ more

gtgmgla % Hﬁg%% y@quse %Sanoglk ol%p, nq?lgr}or %rg ra%gd%?f grloup, or a

eac e of nore sub
nmhnwh¢andgmmpﬁty contalnlng one or nDre at ons (e g.,
a haLpge such

an

nycr odyugrbeh, Tors by pisish 1€ Bellie G SR Fea e & mor
subkabdntthe@dorg Mhexin @eloofrhe 61&f @msoré @b@ﬂﬁuﬁitWr@ésMonovalent
havi ng one or nore substiﬁﬁents t ereq wherein each
B CDHO BSOS A8 PREETS BT SRV e AP o o

dg%hséumtfqldmum gor@bigatRdn WEH ErlfinQe%., @tdwﬁo @y ®awbaRfdrogen

hydrogen ejther alone (e.g., a

atoms (€. g a hydroxyl group or a carboxylic acid group);

“an ether group” refers to a —R,-O-Ry, radical wherein R, a branched or unbranched
alkylene, arylene, alkylarylene or arylalkylene hydrocarbon and Ry is a branched or
unbranched alkyl, aryl, alkylaryl or arylalkyl hydrocarbon;

“charge carrier mobility value” refers to the drift velocity of a charge carrier
(cm/s) per unit applied field (V/em) with resulting measurement units of “cm’/V-s” as
measured using any test method for measuring the drift velocity of a charge carrier;

“charge carrier mobility value as measured by Mobility Value Test Method I” or

“charge carrier mobility value as measured by Mobility Value Test Method II” refers to
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hal ogen such as F) or in conbination wi th carbon
(e.g., a cyano group) and/or hydrogen atons (e.g., a

Why@po531h6 gr oup or a carboxylic acid group); "BCI/E51969/045667

group” refers to a - R-ORb radical wherein R a

branched or unbranched al kyl ene, aryl ene, al kyl aryl ene

or aryl al kyl ene hydrocarbon and Rb is a branched or

unbranched al kyl, aryl, alkylaryl or arylal kyl

Y HLRCArReR; md’z)hﬁj[; %lu@ Hr ra'neélec'mgfcl dletviéevrﬁéalél?red §1fn§ "tRe rsﬁémﬁc

the drift velocity of a char ecarrler é z uni t

Mopilibedalpe e Mexﬂmsinl) orvM@mhfWe et TesgMethad df e rlbadnnt the Test

Jor h ng any test nethod for

ngggﬁ?%oﬁéfn?%t@@%wﬁ@?eﬁ%@%&ﬁ?ﬂy of a charge carrier;
char‘ghargaeariigmabolisy Ivalugl awrabasereéby Hedguretbr Eybrmtwn &tGharge

t » no t
ggrlrlﬁlg%[-sgﬁﬁ; 1y d\b%ug]f%blk/ﬂetht%d :Eﬁ"{er 1?& %%F]llt Fl}lé b %?éél%]e}i' %y the
TBH&AEMINA] legeMemm’i mfermtxb |tlie| ¢h;trg¢adau®r ahobality evlahxet ofcam @ectronic

St PR o R D Rkt RREE hGhEn it IS e Byl gl anc
i fpetiie dteist favkthiod nseemjd; anl 1@fmehheedeusa@m @scilie hrmﬁ/ihtﬁmiue test
val ue t he

e carrier asyred, b
PRURL PSR B e S Bl e i g aF B FFTBEBII 1y val ue
Test Matabad"coafpouR aagiag GRE bb®e oreichl &tyuckiad UgveASeen found to
nmeasured by the TF&CCW Test Method" refers tq the

Revsgsyat least Prieet thoflloving Rienetiesot) nerewsre solpRilitydn yanqus @rganic

fddhatsi 6ii)f i@brehe@tsRdilinp inGarfous RBGINT ol etaul e/d (111) increased charge
const ruction specific device materials, and

SRR Wéhfdevih@é vwhabrsehis BsCTHiEPHBELor Jver 1%61%%1% geyices. By
V31ing 1R RRARHE | El(é o Lhi Ry 3R dr&ik IMG%GV@&GHHC&I structure,

described in the 'Test Method section of the exanples
ol e t4blen tag ceewleng aeplacand scommeinry ferne by eprdiaetinc g, as a

%é&ggﬁt&m}fﬁl Jﬁeeff&trmyagwée?) possess at |east one of

ow'ng properties i ncreased solubility in
vari dus e@mlgawwhesal gremtpeptagdnic )compeundad et mesbi invengion ms to be

Y& lto%é?m (gr du%f%l Qrtlg ere]g[ro(n | elncle ne eaaéanglsg h%%blllty of
& pALS

carrier when use em con
ihay;mntamsneed:cemaumdntc edhhbltC‘@\S) dlﬁynsvmaylsmgkm@e(l R grmu;pmkmg of

0. nd R
i o 8 hadatel s A ReRgeh avb B8 Ry impacts the
gancanriRe nobiipouwiet éfake Rsgiivernaapllicatlih@n (Be gimendsnatity of
in an electronic device

sem conduct or .

BRATPISEC ’\%éﬁnég%?tk?&rfnﬁeﬁ‘t‘ SN eSS PioeXS‘FlzntaH%“ of the single-
avesetay siveitd an disentPatBeal UdedvdnOnidteridNeghibiting two- dlmensmnal
sem conductor. | ayer in an el ectronjc device

o ‘bpickwerky )itaclfl%lsé}slpqaptf:vzegfby having four nearest neig bor% w1th contacts

between aromatic carbon atoms lying roughly within the van der Waals radius of carbon
(ideally, 3.3 — 3.6 A). Considering a simple pentacene unit, any material that has two
aromatic close-contact neighbors above the plane of the pentacene ring, and two aromatic
close-contact neighbors below the plane of the pentacene ring is typically classified as
having two-dimensional interactions or 2-D stacking. It is generally the case that
molecules with two-dimensional pi-stacking yield superior thin-film morphologies for

field-effect transistor applications, along with improved charge transport in the solid state.

-10-
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t he pentacene conpound to exhibit two-dinmensiona
stacking (i.e., 2-D stacking of individual nolecules)

WO g00ans531ppor t ant consi deration, which signifi CREE/§2009/045667

i mpacts the charge carrier nmobility value of the

resul ting sem conductor |ayer. The dinensionality of a

gi ven stacking configuration may be easily neasured by

exam nation of the singlecrystal X-ray structure of a

gi ven t&fona itertitd ‘é@s@ AL NEL rdir@énsﬁffah' Rickin@Iwhere each molecule

t wo- di mensional, or "brickwork" stacking is

pIsEaseRs toae |S@elang3yelaldmr Bpovedhe phéfap%ﬁle aﬁ@nfgﬁbmgs agg e stacking
qg+ﬁ b r

19(9 @PBQ% 0@[ Sa(flc(f QHe lyét Qe tﬁ%‘%mn}{nc faces

Int us o car

8 peferatdy @vwh)n thesms ilata¥ aakgradius pﬁmr@orp(edwm arie- 1AM, Tmpgneral,
el’\e}gel%t at e)lglﬁ al}] 26}% fs{a n pe%{ 1&182111@‘? ﬁerf;o%ﬂ!i%%ttraﬂgétgllg ol{e% cast
ﬁom nwiutongc bms thesso ntagecib s N ghl‘ublt &nbzeiceximpbﬂﬁ@mahemm photovoltaic

he |s t.ypi cal | SSIfI d as havin
Kb R Tl st o o, 7 3, B s e fe donor
gﬁﬂﬁh&hhy%ian@&&ackh&ken@1@EMﬂﬁ&MMMhhsKMmedﬂMﬁﬁﬁmﬂh&hwmg
i-st Cklﬂ% yi ﬁ ﬁerlor t hi.n f|In1nDr hokﬁﬁ% 1
TOEPdCeF £ BT Ot ‘é‘ﬁ%"}% Dpyaggpqr,rgtge, Hes): A he POten“a y
tuitab1e Ve dis€ Hamgecdptor isPPictovoliait levicol i d st ate. A comrmn
alternative case is one-di mensional stacking,

each MoPetluthe neplacas ceQpyHEs of g@kl?fﬁﬂgenhgwﬁ@arexsﬁav?eD or I-D

§hgkid2! al'ﬂ%a@ﬁeehrtﬁ‘sc@‘v&é'ﬂafhhﬁpén&dagne hoan® HwlASkhd8bove chemical
nei ghbor bel ow t he plane of the aromatic ring.

The
HRISBFQ o AR NV hFiRIn B Bnaitd R ogetber comppicetfversigsicylly similar
%\‘0%& dhgt (hl% sYéi‘faalﬂﬁﬂls%ﬁthsgrBﬁg bﬂﬁbl@& ¥ 806 (o fﬂ@‘%ws}zﬁlhne solid

I'n general; materials that exhibit
Hataek |slmgvrd éorrﬂxampieebsd SIhglg rerystat Koayrampdxsist rlarikéss tcemsounds it is

%O%dctﬁa?ttth {\x%rgt%ﬁlﬂy ifar %Hﬁéostalfbe% t eht@h 3n gg qsite sides of a

it enhance orna taIC N Ces.
IS@IIth extteridlingt ﬁnok@d th\mfﬁ@r figd strgtae soﬁltheapmaqém coseounfl,owhile the

%é%q}fl edlss%"rch rou 19rsp§t(i)agﬁt Sl%%ttedo ub%taﬁﬁﬁ ! 09 along (i.e.,

evi c bst
Bibetaﬂitradiyl pa:alllhldWﬂlW thg pnowpsaifmgghe fifd vog structure of the pentacene
nitro groups), the materials are

fl uoro
%%W%WP?gﬁﬂ?mgﬁéfg%Fg’ %5 use as an acceptor in a
photayﬁk&ﬁmﬁbdﬁMmeeemﬁheymahmbhgme@ﬂhﬁ@@@ﬁm@@ﬁpﬁumd&pnmmn

of the E éﬁent i nve tIOE%E?hI ﬁ or 1-D stacklgg,. .
inyeriion h TUGHUEE Oy B PN t%?é‘ét H CCBRPUUNGS Gy Prgmiar
sepsane vee abedalle aissﬁﬂilﬁlug?rbw ehe(tlvo Stericablylsutfilld#fofoupy being oriented
wherein R, R and R' together conprise two sterlcal%

& APRosHe Frsups Ra GHenGE v W‘ ysseEngmirugturg P iy pehtacene
EohiHoRhd, aRd fRe SteAEHIyMGhsInfllak BRUS bYifd @kaﬂaﬁ‘t@ally%{hhﬂjthe?b@h@(l e., the

as shown, for exanple, by single crystal x-ra
R2lasg Wta@nng the fiye 182 sGvaHE 0 6 dic Heptagege compound). In a further desired

embodiment, the pentacene compounds of the present invention have Structure A, wherein
R, R’ and R" together comprise two identical groups and one dissimilar group, the two
identical groups being oriented on opposite sides of a plane extending though the five ring
structure of the pentacene compound, and the dissimilar group being substantially within

the plane (i.e., the plane containing the five ring structure of the pentacene compound).

-11-
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believed that the two sterically simlar groups are
spatially oriented on opposite sides of a plane

we@aensiing t hough the five ring structure of tPEI/US2009/045667

pent acene conpound, while the sterically dissimlar
group is spatially oriented substantially within or
along (i.e., substantially parallel with) the plane
containing the five ring structure of the pentacene

Conpqtb?@xdrﬁblé e SdnYRtR! dohpund Hhdytha$d & Eidentical groups covalently
Consequently, in one desired enbodi nent, the pentacene

badpbinhdie 8F atopesyshesseyihen m)ehtwoR _Ers?u@s Sdeppntlently gomprise a
SRRSEL D eoen 4 LSSPURGEFAEPIATS P o251 68 Wru
inHependantig tcempgsel 4 j»ragchndl qrungraod;@é bé)'smtgtedrqrelmlé)dtltowd alkenyl
grgﬁ[g {litactbg r?ezna%im? ﬁ}:e%lu cg:)étetﬁ re]l%lc%llgatcg h < Brlstelé]g SHI!)S\(l?uent other
thtue (i) @abl’alychdcﬂ o8 mnbt’amhe@;rsnbpltwed g ussmbstnaad IaHKIyl growp,t 4nidn(ii) a
t he ane (j.e.., .the pl ne conta t ve rin

weriy s vbbiefiedpavRhBRE CoRbEhMN | bt Fof O other
dﬁlﬁddﬁrﬁ@ht@ fegpdhtaEent corhlbt&mcbsemﬁm ewe Qﬁmmahgisumfcowﬂanly bonded

r i nv ntl ve Structure A, er
B6F Sherb M ebinote ST eratn Ereaegh b e gt b iued
@}cﬁoalkm g@np Of GbPa subb@uicdor md@lﬁstit@taa cgdlwmmallg%rﬁ%roup, and the
ori.ented on oppasite sides of a plane extending

fipsdmlan, gopp (fgMBEisey & t YRRt OHs! ;51&5& e én%lbétahtﬁwﬁdmwatuted
&ﬁﬁ)aﬂdyﬁ §ﬂoﬂi5 ha@f (i %ig A QURLtRRIING uSLRRY IcREIbMKMATKRER: $B& (c.g., an
pl ane . e plane containing the five ring
@b@&%?ﬁpémb$q¥%§dE@ﬂﬁhcene conpound) . For exanple, the

pent %%ﬁlec%gﬂgd§m9@d{m@ﬁ¥ etk Viﬁnﬂagé?l@tdo%'our% %9@ Structure A
covalently bonded to the Si' at om such whe

wvhwiciR (g aup8. (bndeghe Rdadipeydeadynspinpiascs (t) raabr@m:hd @r un ranched,
éﬂ%?t[ ﬂgééi h&dunsﬁﬂskf%}té& Wegg oaﬁlﬁg %Uﬂ% iwt) u o @itidd o9 rlﬂl%’osntuted

groups | l'y conprise
@mmﬂ@bgroow, au iy arobreiditedsorpssutistitued ayelowlkglalbglend glltoemi and (c)

?éhhgg)ﬁllde?é’ %%'IR c%lﬁl%n(sg) E)lla ? %fh%r?&g% %Hl?stlﬁu%hd?r 1}nt519ost1tuted

nprises uen er t
ﬁzmﬁcalﬂez@iybgroum brmmed@eaipmglabfsémltadtmﬁltsp theupeatabatei dontpedhds may

B erBlReR P ngtbéet Puldaed ReRfmBRaE SORRrss opranched

ﬁgblmitum?:tlsyl drii }@@ﬁltglaﬁéhlﬂlﬁ)n@gdimg e CRY inldepeaddnt® comprises a
i denti ca r.ou s coval ent on to the S atom

G RO, gpin i fpepe dopty ol (o 3% < 8, more
&dhadly it ®eror unsubstituted cycloal kyl group or (ii)

a substituted or unsubstituted cycloalkylahg%lene

group™ SRR PREPENs SMAPYIRFN B PeRERYF | ORPgUIR Jers Syasitre A

Qﬁé}@ﬂh ﬁfi)hﬁgt 6,1 (i) 2adH RS sh &GP TcoMPEIRSE hlabdh@d alkane substituent
cycl oal kyl group and (ii) a substituted or

bavingo gt pareare@tosipe | (Bl dgh aR k yndepradertiyuporprrisgs 2 Bgnched alkene

substituent having » carbon atoms, and (iv) 3 < n < 8. For example, in some
embodiments, the pentacene compounds have Structure A wherein R comprises isopropyl,
and R’ comprises isopropenyl. In some exemplary embodiments, the pentacene

compounds of the present invention have one of the following chemical structures:
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allyl group or an isopropyl group). In sone exenplary
enbodi nents, the pentacene conpounds have Structure A

wob@easinoga) z = 0, (b) each R independently cREPUBROH045667

(i) a branched or unbranched, substituted or
unsubstituted CL-C8 al kyl group, (ii) a substituted or
unsubstituted cycl oal kyl group, or (iii) a substituted
or unsubstituted cycl oal kyl al kyl ene group, and (c)
each R indegpendently conprises a branched or
unbrancheey_guﬁ%tltuted or §i§ bstituted C2- & kenyl

group. In ese exenpl ary - |nents the p
conmpounds "b have Structure h wher ei n (a) z =
each R y COoRQLA 8 anched
unsubg gr @ ar bo

each R |nd-pendently coﬁpr|~es a branched,
unsubstitut dld al kenyl group bV|ng n carbon at fns, and
(d) 3 <n nore desirablg<(n = 3 or 4. |

exenpl ary e#b ments, the pé&tacene conpoun skg ve
Structure A wherein (i) z =0, (ii) each R
i ndependently conprises a brdnched aI«ane subgt i t uent

havi n car bo nden 1
Conpﬁlgg%ssbegnb}sgonvceﬁe%wﬁatl ﬁ(?mﬁ)gg‘%dﬁ @S nd J1 o ¥1%F]g exceptlor}{al solubility

ﬁﬁlrslmbﬂltﬁﬁmmarle@nd drganjc Dlvents, shdBr (mxcmﬁmllnmblhm valoeewhen
enbodi nent s, ent acene. compoun have Strycture A
Trapar T R G i o BB S s R B " g 3 Bt 6.13-

tls(@nylampmbylslnﬂetsﬁ@p@mﬁm adly erdediterictn ad halyl DIPS”) has
present invention have

ntacene )%afoun S g} F

ntiRenck ) PO gCeREiseRPITSt et iitedrepni polyenty, jspeh g toluene,
OaspaReed UhSeO\ehtREEnE N pe @R OB Sas| TARDehlacdeOViFge example
(i) exceptional solubility and stability in a varie

ernrspdhias aselubidift g olugng/ob pp {9 gyl gesptce B abrt 2 ki \W‘n used

¥k UgsnivdiRGcthin qgfep Qirahe delécmoﬁ’ic ag@ide rboﬁtp@&ﬂdr @ nbeﬁl provide the
device (e.g., a TFT). Conpound [, namely, 6,

mwﬂmrdluayewﬁﬂbpwagtmw ehdigh 94r§1premplab@/n@h(eaq>fs@eater than 2.0
&ﬁf/@r r Sld%lreﬁem&?afbufa .1 cﬂ‘i \2/& op:gFegte} thaﬁ%ﬁo&%@ctﬁw Igdmt Seater

eXthIt ncrease |ty | certaln organi c
e \abprtts2.3 e iV-as ot @te@@n ahanc elyqua et ctd/ Vkn osnmpesnitedcesie the

’1“’1%88%% &ﬁ&ﬁmﬁ%deﬁ%f %dBSl% cene. For exanpl e,

npound ¥ l% in toluene of up to and
gr eat(élmttoluadﬂlaltanmiy, B,13- hl\i(l%ermmldijwd)piy}silﬁethynyl)pentacene (also
ie‘taerreﬁ r ge\(rieltlrg (r_%ts t e%g%%{) %I‘H&l 8Ste gltmrl ar aé an?a,gf:sn otfercknn.evo ntacene
ahngrogadscach aseTIPpbithdchy. Wakmiesedfin gl@eﬁﬁtc&fductthlalay& oﬂan electronic
device, compound II can provide the semiconductor layer with a maximum charge carrier
mobility value of greater than 3.0 cm®/V-s (or greater than about 3.1 cm?®/V-s, or greater
than about 3.2 cm?/V-s, or greater than about 3.3 cm®/V-s, or greater than about 3.4
cm’/V-s) as measured using the TF&CCMYV Test Method.

In addition to Compounds I, I and III, Table 1 below provides a number of
exemplary pentacene compounds of the present invention having the above chemical
structure, wherein (i) z = 0, and (ii)(a) at least one R group comprises a branched or
unbranched, substituted or unsubstituted C1-C8 alkyl group or (ii)(b) at least one R’ group

comprises a branched or unbranched, substituted or unsubstituted C2-C8 alkenyl group.
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cnm2/V-s (or greater than about 2.1 cnR/V-s, or greater
t han about 2.2 cnR/V-s, or greater than about 2.3

W@ e®HNsHP6 or greater than about 2.4 cnR/V-s) aBCT/US2009/045667

nmeasur ed using the TF&CCW Test Met hod (descri bed

bel ow). Conpound 11, nanely,

6, 13- bi s(i sopropenyl di i sopropyl silyl et hynyl) pentacene

(also referred to herein as "IP-DI PS"), provides

si m | a1 3dyantrages emer oiﬁgloéeﬂamB%ﬂI ALEBREN OB 8dGHesent

as TIPS-pentacene. \Wien used in sem conduct or | ayer

o erdign @ Perpeeng ewmmd&:@mmcmre savhgwivd de Q. rﬁ@ each R

e d YE CRr i Ikyl

RSl 1P LoD 8, B SBIGRISP S Bt sl

gm@m (fabcmmme la €hRB\elkyl gypupgr @alt @) cadhally iakpgndedtl@ comprises a

0 r.eat eat er

Sl PR G RO AR, Pl oo B b ouncs

Heys tStrivigtifeod .whiereirad olived R igraups ﬁdm@odﬂmds cd)mpﬂisie igpcbpyl grpups, and

donsBuerc” oP b REt bt BESnTORR i RACMR 57 AR 6T more
ehiablgal cystopriphLigreup, whelr @i @lorflpo)md e sﬁ)owr&hdox(/,l dr)(CRINER group

| east one R group co I d or unhranched,
mEEry s gh T HRUGHEE HeRCanen HEAPARKYD Bt giontuted or
{risudstiedBdyclop@pyl D6 dRcy@biutd sepPhbeessitblt aBgdiesopd group,
unpranched, substituted or unsubstituted C2-C8 al kenyl

b anpCrmPd Ml FkowB@Y:1 bel ow, ot her exenpl ary

pent acene conpounds of the present igyention include
pentacene compoun aving Structune A, __wherein (a) z

= 0, (b) each R STEéhdently conpr é<ja branched or

unbranched substitpted or unsubstit df ed al kyl group

(for exanple, gr oup) each R

i ndependent |y subst] ubst i tuted
cycl oal kyl grou =7 #pl e, pent acene
conmpounds have StrUcture A, mhereln Qﬂ) two R groups

i ndependent |y congriise i sopropyl and R
conprises a substj or unsubstl 2; cycl opr opyl
group or cycl obuty roup, nore desifably, a.

cycl opropyl group, such as Conpound |V shown bel ow, or
(2) one R group conPrises an isoprop¥f! group, and each

R graupolviderendentiow, 6@BPEdmBhnPpieste dotlp8GhdRI0f the present
unsubstituted cyclopropyl group or cyclobutyl group

peresiop diglydsg fetacege ew%lp%lwmggﬁt@etyre %3 uﬁhﬁfr% (%np‘btﬁWoeaCh R
%héﬂen@éﬂgy‘”&oﬁﬁﬁs‘%‘é"a stidfstittedd OA&sﬁlgﬁt\Mbd'cS}cl-gﬁpgflegrgupb %Jld)(’&) cach R

ot her exenp ry pent acene COﬂpOUﬂ s of prese
independently comprises a branched or unbranched, substltuted or unsubstltuted alkenyl

group (e.g., a C2-C8 alkenyl group). For example, a given pentacene compound may have
Structure A, wherein two R groups independently comprise a substituted or unsubstituted
cyclopropyl group or cyclobutyl group, desirably, a cyclopropyl group, and R’ comprises a
branched or unbranched, substituted or unsubstituted C2-C8 alkenyl group such as, an
isopropenyl group or an isopropenyl group having one or more substituents thereon (e.g.,
one or more F atoms). Another pentacene compound may have Structure A, wherein one
R group comprises a substituted or unsubstituted cyclopropyl group or cyclobutyl group,

desirably, a cyclopropyl group, and two R’ groups comprise branched or unbranched,
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i nvention include pentacene conpounds having Structure
A, wherein (a) z = 0, (b) each R independently

w@owpnsdes a substituted or unsubstituted cyclPel/K§1009/045667

group, and (c) each R independently conprises a

branched or unbranched, substituted or unsubstituted

al kenyl group (e.g., a C2-C8 al kenyl group). For

exanpl e, a given pentacene conpound nmay have Structure
HbstHIEL SlrNudsiBstimel QURSS | MEGPEBARPL ¥t %Erpfsbﬁl%pé?lyl groups or
substituted or unsubstituted cycl opropyl group or
sorPRABYk rPunyhavipg otkedintibbupstitCTEy BFIgPH Gyl ong POWpTE Farigms).

R
uns 8 ggt{ﬁlgﬂt e}?@gﬂ@ %{859&1% @Plﬂlg,l? gﬁ‘gl% Lﬂ?ég%nt §11r@§ttldn Mélﬁ&ie I%'htacene

saapropdnying ptroctpreok, \ahrﬁrms Oprzopenpd cephdly mdh@ndmlyanmprlses

r ubst | S..tih ope_ofr
SpoTBEE G BPRbOHEE B ARLTRRER: Rrpunclhcl PRl digly pehyien
goupphlervgigna diveleR gkyup genprvglesom §ubst ¢arbinedoms, typically, 1

unsubstituted I cl obu ou

SRR ai ¢ o e G e P ke G el 5@ Boane) and

emmsgicsle a’@frﬂglﬁ&@@ @ath Rﬂhrda]:mhedlysamhsésm B@nghed or unbranched,
substitute - n royps such as,

RSB ehY I GG o S L SRV 2P R SRV Hen Bxpplary

PakReiUaS o b@NinSy hBey BRMbOe Ghomibil&traEtuilkD kMol inddwTR) groups

O her exenpl ary pentacene conpounds of t he present

inACRSAYSIEN GORPIe WRiitHed ke uewl?ﬁautﬁ@scmawwdmsﬂlﬂﬁeq §F@p or
&cldﬁﬁ@[ﬁétﬁ‘ylé&)gbgup— d&iralﬂ? a @%%ro@yln&@f‘y@&l@ deh! ¥d R’ comprises a

onpri ses or ‘unsubsti t ut
'&r%qh@@c)kyp@PW%n“@bﬁm% o angybstityfed %r% pllsprpil EquRyAueth @s. an
QB&%{E& VA6 b 1%*(‘)p\f@};eﬁﬂt gr@dpkﬁ/alvi?l%eon% RREREe Whithudnt:OMrdon (e.g.,
on at ons, p carbon atom (e.g.,
m@t wymervef atmm@mt‘%@mn@memam@ may drye (he, ghove chemical
Suehper apRng) R0 echp! IaBialon abdidel SRCMuRbstinted
epéndently conpri sé&s bra ed or un ranch d,
Q{srbwtqptvhnn@d/l@ﬁ uigswbst iot ut Q@I@Ety@etwlmnyIgr@poupdesuably, a
vyl OLOUR) . | ar. tacen
OEiBmARI0R, 2057 e B R Ruirks PEILARCOF unbranchea
wibgtiteted drwonsBbQitoet 24 @ﬁaﬂmnyﬂelgtdups Go¢hpras,s ogropenyl groups or
substit fted r unsubstitute ) { ORI §£{ net hyl ene F at
PR S SRV BB Y PBt BT Sé BTG G Sy oF giore F atoms).
&xcb&ﬁmuwybmm&hy&ﬁﬂemgeQ%emWand R conprises a
branched or Iggphed H§ubst|t t ed (% substi tut ed
b 3

C2-Cs8 aIken@? FmRIEH cqlaceng Compgpn $25 %up or

an_isopropgnyll gyoup having ORe or nor e[ substiturnts
t repeBA (cBudds: | cQiM: Or nore Fijatons). Another pengacene
compound may Nave the aRQ¥RpeNepkGRl SLTUCTUTE, 4y
Whefel I [ong R{group | COMALLR6S)/i@peiRpt | T U e OFopropenyl
UMSoSt 11t wted | Cy st opr opyt LIyl 6TE T OUP @, ohenyl/ isopropenyl
vy LI'\/UL““ y! et hyt T Y U%’Sproﬁﬁ?’léop%f)yy < cyclopropyl

VI 2 1 isopropyl/isopropyl 2,3-dimethylcyclopropyl

. . 2,2,3,3-

VIl 2 | isopropyl/isopropyl tetramethyleyclopropyl

VIII 2 1 isopropyl/isopropyl cyclobutyl

X 2 1 isopropyl/isopropyl cyclopentyl

X 2 1 isopropyl/isopropyl 2-but-1-enyl

XI 2 1 isopropyl/isopropyl cis-2-but-2-enyl

XII 2 1 isopropyl/isopropyl 3-but-1-enyl
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cycl opropyl nmet hyl ene group, and two R groups conprise
branched or unbranched, substituted or unsubstituted

wE&200085dbkenyl groups such as, isopropenyl gr oREEUS009/045667

i sopropenyl groups having one or nore substituents
thereon (e.g., one or nore F atons). See, exenplary
conpounds in Table 1 below. Table 1. Exenplary

Pent acene Conmpounds Wiere z = 0Ot her exenplary

PERYRCENE GONpouRds ol the pLRseNt 1 nve [%Qﬁmkﬁ9mﬂg%pﬂmﬂ
&yl

ﬂaVI ng ISBEDFC lture /-\ wer EIalﬂy

e
@
2
a
@
@
W ey
@
(@
@
(@
u

"éyb'lldol Byl of NN 63‘?6[{%}/1/ isopropenyl
I

I 11aV

iSOp 1OPF] 1{ ,g'éfp,ropenyl

,UL2.; B St T

O d -
g

UNJS | l U \3 DITTY m 1
Tab 2 x&e}z’% eniﬁ@n‘@méyl/ ISOPYOPGHYI
comound of the nn]:et ?W@th I'Q cl || e pnentacenpe

\CATARE"ATA-RRA" Po it PCiit g

cornbunds H:—'l\ll ngEQt ructur QC}EIOQW}YAF ein ( \ISQPAQH?nﬁ7150pr0penyl

i nefedend pntll y cofprises a QYFBPHWd or lnhlls%li%?}ﬂﬂ/ isopropenyl

subXfli t it ed od uAsubstit udtdengs al kyl igensensnyl( isppropenyl

each R independently conprises a branched or

unbr angHel %Bl(létjgéée'n{a%n%%oﬁlé M@? HP&Je E‘é&ﬁ ‘f'nvgﬁ%oﬁﬁn?iufee facene

group; an
eomiroandshisd jingsstheture Wi edemin (msmxsy H ZJtaeld (Grz C8l.alkynmber of

rouF I‘r)E &entéce%e Sc%bi)m:l)t t(?fﬂ %hg rese%{ ouv%h cgn ha\)m thls t{pe ff silyl

al Kyl'ene
ahmammﬂyﬁegm@mpanMeebMoﬁ substltuted or unsubstltuted

het er clic.r 0 | east on

Dt B v b Rt ForticehE B3RS ob L ygntion

fmaM&e §E1Iitht£éh¢l fcempPoundh @B EhH Kgﬁktuﬁﬁﬁg \xlﬂeteiblﬂ@eeﬁdlem lindependently
ranche ubst i

! Igsf are ra{l(‘é]ga a@?ﬁn& g%&, |Sl|1“:§PBlLF& 9 gps ilt@&d gﬁ@ algyl group; (b)
IR WD iridepdbe@BCIRrisésnelBRBMMIE B LiXbrERINRd, is8SitRedsraREiR Hiuted
or unbranched, substituted or unsubstltuted C2-C8

GRSrifreny o eaf (@R cpmarkerii) @ brpehsy or apkanedyd. gubstituted or
GROF%LIES CRIOs ﬁkﬁfg%ﬁ!’ﬂgd (ﬁ:)r YWRERRANEH oSt ﬁ)té:“s@cgtl&fed or

unsubstituted group, (i1) a substituted
wpsybstigiiesh gaylalkyleng graups (tys an @qthé groge, Qiferebstityeder unsubstituted

h %’b@yché’ lrlﬁéc] %019{)1‘?5‘1'1% at(1b36) oﬁé']o@@ef\lyls a‘ﬂﬂ%*éﬁn i rlﬁél ) D@sirably, the

stitute unsubstituted heterocyclic rlng
Mﬁnesqm@oandﬂ}@a@ﬁtrtmereo‘i dertin (8 @nll RSadepgnddndly cpmgtises a

t%#ﬁné%@& of HETRCALY @gﬁ&%dr@%hglbgtﬁ”{e?%ﬁ[& Qﬂégip b’uﬂ)d(% r €01-C4 alkyl
resent invention include pentacene C ounds

gtavp)n Qo)Staclmcl?f umdep@denthecenpris¢a b%lc]l’ﬁdeIi mdlwehmﬂe ambsgituted or
cOo c d or, . unhr d o

THsUDSLK t1t g %f W(S? %gr%ﬂ %lpe(ngl group n& t‘és R comprlses (i) a
branched or unbranched, substituted or unsubstituted C2-C8 alkynyl group, (ii) a
substituted aryl group, (iii) a substituted or unsubstituted arylalkylene group, (iv) an acetyl
group, or (v) a substituted or unsubstituted heterocyclic ring comprising at least one of O,
N, S and Se in the ring.

In one exemplary embodiment, pentacene compounds of the present invention
include pentacene compounds having Structure A, wherein (a) each R independently
comprises a branched or unbranched, substituted or unsubstituted C1-C8 alkyl group (or
C1-C4 alkyl group such as an isopropyl group); (b) each R’ independently comprises a

branched or unbranched, substituted or unsubstituted C2-C8 alkenyl group (or C2-C4
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Cl-C4 al kyl group such as an isopropyl group); (b)
each R independently conprises a branched or

wa@ppasiaked, substituted or unsubstituted C2- G3CHUR2MNY045667

group (or C2-C4al kenyl group such as an allyl group);
and (c) R' conprises a substituted or unsubstituted
aryl group (e.g., a p-tolyl group or p-nethoxyphenyl).
See, for exanple, exenplary conmpounds XXIV and XXXI |

élﬁenpﬁ Ello guch'a@ a@ Qﬁ’};l %%up? &‘ﬁH@)q{’ ¥ oﬁfﬁtﬁg’é%' A& BitutDEMN @R Btuted

conmpounds of present invention include pentacene
dohpounds ghavpﬁdylsgrpummrpem?&homb?@i)n $er) feraefenmle, exemplary

&ﬂﬁﬂ Mmgeﬁpﬁ;§@ lgzbranched or unbranched,
substituted or unsuést?%uted Cl1-C8 al kyl group (or

Cl- Cﬂnahmymwgmmgbngu@hﬂa@manwmg@pﬁg@ypmgﬁbWByep@b¥Hhwmﬁwn
b .
BR en AP ESUBETEL bR 60,3, ORRSLRELE . gy

gmguiey @ bra@heChr ahlwemypbd, qukmmlplt@iJMHastatmtedl TR gtkolipdonp (or

G rises.a substit g bstat ted
Al e TR 5 R dp RE e o s, R B R bt Efprorises a
Wvatidhed rod MinBrahehed, aamhaﬁdaﬁamsm@ahweeﬁzé&em«ﬁngnm@m@tgzcn

ggg];fggrg?p S Ir?%(lggf‘ lgﬂ%&?ﬂ%@ SaRach bt e SRl

Zyla@yRaE LXBMRIvAILYa [BALAC EIRGlcAO BRRENEEN Gfont hetopY @&®BBE atoms
i nvention include pentacene conE%unds haV|ng Structure

hetvieeh Y| %?le%?élﬁ SREN ROB SR IR S y* RGRErr gy g, for cxample,

a%gabﬁ@bnqxouﬂmtm@ﬂ&ﬁxﬁnwnﬂwt ed or unsubstituted
- al kyl group (or C1-C4 alk group such as an

I s opridipsi SxgmBlap) BenfapyneamRoyRds P%@‘é PES B ipveytioiplpdasieagtacene
é"onﬁf oﬁﬂ&‘sn%‘iiln% rStidBRFAR C\Qﬁ‘é}eln %%4%%1‘1 kuﬁlgé%eﬁ’denﬂﬂ;‘ Sihstsed Hbefched

C2-'C8 al kenyl group ( group such as an
@n unwanghedm)ostlﬂaﬁdj oqtm}utr&mu&drﬁir% elgy oupc(er G -Cgradiyh group such
I
s R 30) G Tl U s B0 Bhanchcd,
meSemdormmeMmhmleheBaﬂ@mpgnmaéeﬁéZGéﬁb@uﬂgsmpammmganaﬂﬂ
c g e n e nt
gtolﬁg% SM ? g\ré%ﬁﬁ%sg (aggt ar&l%}nc ée 90?% ﬂg | téu{\émalag/ compounds
KNSWbmiKKHﬂ@dntﬁﬂ&B aIkyI gr oup (or Cl CA al kyl group

such an i sopropyl grou %' % h each ndepe
conpr@i‘%rseXSmB‘ngg’r%eﬁéae"%rcoﬁ’ﬁ iodh ehig pre§%é‘%ve{‘ anB‘qBi?e betthcene
consionsdsi Hating (Stl@Etu@Aﬁ*vK@ém |(2)gFa0li B 1(1®eb’pe%nﬂ3ﬁ cahjrioy b branched
roup such as. an al &2 qﬁ % Qé ri.s
%w&ﬁ?am&?ﬁewgwut% S el degem tor 7Y G ol such
@smsblﬁrb@@ gadupb e{a)s éacﬁme iffep&AdeMly &ngméesSe biafcHel&r fubhB¥@nched,
See, for aml e enpl ary conpounds to
substituted or unsubstltuted C2 C8 alkenyl group (or C2-C4 alkenyl group such as an allyl
group); and (c) R” comprises a substituted or unsubstituted heterocyclic ring comprising at
least one of O, N, S and Se in the ring. See, for example, exemplary compounds XXVII to
XXX and XXXV to XXXVIII in Table 2.

Table 2. Exemplary Pentacene Compounds Where x ory=2 and z=1

Compound x ] y ] R or R RH
equals: | equals: is: is:
XXIIT 2 0 isopropyl/isopropyl propynyl
XXV 2 0 isopropyl/isopropyl p-tolyl
XXV 2 0 isopropyl/isopropyl benzyl
XXVI 2 0 isopropyl/isopropyl acetyl
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XXX and XXXV to XXXVII1 in Table 2. Table 2. Exenplary
Pent acene Conpounds Where x or y = 2 and z = 1Al t hough

wooissamm in Table 2, it should be noted thatPQE/H82009/045667

pent acene conpounds of the present invention may have
Structure A, wherein the substituted or unsubstituted
heterocyclic ring conprising at least one of O N, S
and Se in the ring conprises a substituted or

URSEAFT It ULed [ URany! O @HRpy Asooit | TUTed 07 5 furanyi

URSYART T[T Ubed TPy T ol Yo B108, 1/i8pedfyB L | e Bl hyipyrrol-2-yl
UIWLI Llu?eu lIIDBII | 9t SERpy Alopfopy oSt Tt ut Plhicnyl

Sl 4SO B i A A 1 T8 L U5 ke o P nbphenyl
CI17C Ull’JUu \U ke ) T L9 B A 3 mTverToT OUTld LILAYZL) UU
p ene conpoufds|havi ng ayllet |y e A | wher e Q{Oliyél?’

=xkx1{b)] yo= 1, and|(c) z zalfl/alfl nunber [ of exenplbaly

PERI@QEN€ @ONpounds|of T Ne ,pyRsigNt 1 NVenti on NayhRg

TRikXTVYRe of $i Tyl substiTyf@yAre shown in Taplgr 3

DEHEW;, AS oW hm Jabt e d,auy%@lgpl ary pentacenSpanyl

LXWHLb %I .l'llezpl -‘bElll IM /b,'ﬂ f)ll inchude Iﬁé‘th (ﬁ 1
Lﬂkmﬂ.b IBdVI Ilgzt hl cC UI ‘dﬁ%\f‘aﬂb’l Ryl oups %\]S 92?]?15% .-Z.y
an 1 bonded—to—the——sit+ic }{‘ll yum of—a gl VA~ b
S gl sont deehe corrp'%n?"'.é@y ray—be—tail otadeogheny!
provi de a conbi nati on of features based on the various

R gr algfugt-edt sesanal ®blea) itahdtd b @etthifeyhd Berdsc@le ¢Pnpounds
i ncrease solublllty of the resultlng ent acene
elofp OIRiENtimv ety Pah hat Ysisturg & gherctipihg ghsyituisphin wsypstituted

Héf&bé%@ﬁ@%lg GHPHRANSRY 1h6 sresk ONN & hrﬂp B@ﬁ'@@hearln comprises a
mobi I'ity value. In other enbodinents, three simlar

Poefiipisd paynsplstigted fupasyl greuny a subgifuied w@ﬁlﬁwwg pyrrolyl group, a
GiHMHBL A ot Iﬁ’s%ﬁmﬁed Ezfé%smlgl%ﬁp/ JranLBGRnE S}O%%ﬁ%ed%?eﬁl@phenyl

X, y and few exenplary structures of conpounds
gbur-he present |nvent| on are provided below Xl XXV

%I S }(eﬁlglagtp\ékl{af&lelcloépg\ﬁh% 8k fhe pyés‘l:rlt invention include pentacene
dinippopdsdpyingiStyt thest ywlerdim éntxac k) y FX, and (¢) z= 1. A number of

%ﬁe%li)lagfg% é/e% ﬁ%?@%)%r%/dﬁy f the re SCeélt 1nveslglon having this type of silyl

G1bdtButBinsré ﬂ}Ob/llltlH Tatday below

dii Solgsr sqpownslinl%lb?eei h&@%;'ﬂ]dgeﬂ‘e% a(c:een%edompounds of the present invention
include pentacene compounds having three different R groups (e.g., R, R" and R") bonded
to the silicon atom of a given silyl group. Such pentacene compounds may be tailored to
provide a combination of features based on the various R groups. For example, an allyl
group may be used to increase solubility of the resulting pentacene compound in a given
solvent (e.g., toluene), while a cyclopropyl group may be used in to increase a mobility
value. In other embodiments, three similar R groups may be utilized (e.g., three
cyclopropyl groups).

Table 3. Exemplary Pentacene Compounds Where x, y and z =1

Compound .R R R
is: is: is:
XXXIX isopropyl allyl propynyl
XL isopropyl allyl p-tolyl
XLI isopropyl allyl benzyl

-18-




XI = 6,13-Bi s[(3-but-I-enyl
di i sopropyl silyl)ethynyl] pentacene; XXVI =

W@2W3ABI18¢ (acetyl diisopropylsilyl)ethynyl] pene@rEsmnI/ 045667

XXV = 6,13 -Bis [(benzyl

di i sopropyl silyl)ethynyl] pentacene; XX X =
6, 13- Bi s[ (2-t hi enyl
d||sopropyIS|IyI)ethynyI]pentacene LV =

6. %8Bl gL (Al{Blopdl CYCI OPT OPYiiF T YTy grhyny! T pgaigcene;

N 60[13° %oim Ve (T Sartiy Ayt eyt 2-fyranyl_

I\III

ul :WI prll?éﬂolpycp&Fl Ily Iyl J peh ﬂlbelle LVI N_ e%lyiﬁs’ITOPQ&I

€ (L}-/-h‘y_'Cl OX Sc Oﬂypl] gl |° :r}:ﬂ:raﬂ)ﬁ:ﬁ! yI I) v |y| | J 'jc[h”' cu1cuc

L
= = 6, 1u - 3 OT—TretTT ot 1 I
dix Y rcpy!éﬁm“mb *hy.y!]peﬂkdcene; and_Lpseclenophenyl
6?%§ﬁgis[(tﬁVP§5%ropylsiIyI%Q ynyl cyclopropyl

diXSXPT 4PYT SidpypyEt NYNYT T PERiACENE. AS dISEHSESR yabmySyl

The pregent jiyvgppf i on s dif@gted tq a numbes) gh-
pentacerne conpounds having Structure A,@QQﬂ&mﬂ&Qkﬁgg@I

enpgdi Mt S'lSObfb pent acen? & ouna rne )E

i Il\iﬁllti QT I&X@ &1Ubl I € QCI‘_(')ffl%ﬁ?l’ wherein %S/Cloﬁ&?yl 011
qu of R ()—a_s

R——conpri{ses oSt tred—or
@Yqu Aol b D-tol P Hi

=

Uﬂfi" Sttut e'p CYproarkys 6t 6uP-© i a—st Rt ed
or MCHP St I t:ﬁp@ cvel al |/\I|bg]i12|ylll F=Yal

LQ T

a oSu Uﬁll LUL CU
O OTTooud ot T 3 A Iy o Iy p —TT—SUiTe

enbodi ments, the pentacene conpounds have Structure A
aboves fwhex@hplarR strittuR0df EomSRIRY bS@S pes@RMiNcABs &8 padvided
(i) one or nore branched or unbrancheg substituted or
RRQ¥ibst i t ut ed al kyl groups, (ii) one or nore branched

or unbrapched, substituted—pr unsubstituted nyI

gr oups ii) one or nore>substituted or unsulistdtuted

cycl oal groups, and (hvg—<one or nore subst ed or
unsubsti uted cycl oal kyl al ky! ene groups. Further, in
sone enbgdi ments, the pent cene conpounds hav.

St : "afs R

and R @ponp S5
A anche nehed,

ed al kenyl groups, .nd (|||)

one or nre substituted substitut ed cyclmblk
gr oups. eg, for exanple?"ﬁ@pound LV. In agl_ g
X%ﬁ e or

above- desgri bed exenpl ary nt acene conpounds

nor e of R and/or R be substituted one or
nore subgtituents. Suitablig substituents for khe
above-descri bed R groups include, but are not I|n1ted
to, haloge hydroxyl grogps, al kyl groups
group?&*ﬁﬁ{ﬁ% gr oups, c%kbﬁﬂgl gr oups, aIk oups

t hi oal kgxy groups, nitr io@ps carboxyll

groups, ‘[carboxylic ester 3 oups, al kenyl gro ps,

-19-
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al kynyl groups, aryl groups, heteroaryl groups, silyl

groups (e.g., atrialkylsilyl group with each al kyl
w@e@apsiiewing 1 to 8 carbon atons), or comnbi naPCDES2009/045667

t hereof. Exenpl ary conbi nations thereof include

hal ogenat ed al kyl groups or hal ogenated al koxy groups.

Typi cal substituents for al kyl groups and al kenyl

groups include, but are not limted to, -F, -OH -CN,

and - Typi cal substituents for cycloal kyl groups,

cycloalﬁ?&alkylene groups, apyl groups, and \T/

aryl al -&@nhe groups inC|g§§%‘ t are not |im\ed

al kyl Qgrpups, -F, -OH -CN, |[and - COOH. Furt her,

of the ove-descri bed exe uhary pent acene co

substityents X may be utilized to furthe D
gi ven t acene conpound foil a given applicati
exanpggra ne or nore subspHsuehts X may be uty |
provi de-9ne or nore additiﬁﬁal benefits i nfts '%ﬁf but
not linkted to,: (1) to furlther enhance the 3b¥$¢ty of
a give nt acene conpound exhi bit two-di nepgjona
stacki%ﬁﬁ%Z) to enhance thékgonpatibility of aﬂg¥ven

pent acene conpound with othff simlar or dissi
il

pent acene conpounds or oth component s when
conposition (e.g., a partjcdular solvent); and
tune the electronic nature-9& a given pentac%g
conpound, ,for exanple, td cjpange the doni nant

type ) éE0|eS to el ectrons. As noted above,
may i ndgpendent |y corprySe NNy ogen, £&
hal ogen| (iii) a bra nched, 40 S

AT NS UDS ed al kyl group, (iv) a substit ut &
OIS Y !r‘ﬁﬁ@

e edzaryl group, (lj a branched or

unbranched, substituted op—ssubstituted al k $<

grouz%J Vi a branched or branched, substitutled or
S

unsubstsi+ut ed al kynyl group} (vii) a substit d¢ or
unsu ut ed heterocyclic oup, (Xﬁdi) a cyano
group, (iv) an ether group, (x) a branched or
unbr ancVigd, substituted ol MiAsubstituted al kokyXgroup,
0 %ﬁi) a nitro group (-NQ2) . In sone enbodi nents,
each X i ndependently conprises (i) hydrogen or (ii) a
hal ogelml =s6.¢h-Bass(clélolaity s dprdpylsill NetbyaiyEpemdeott; ment s,
each X i g e @e t ] rises.ﬁibﬁh ?ro en or (ii) a
br andecbor TONBI R EGOBEY Pl DRSS | ¢ ut b
al kylx gr@ﬁ?igmhuta&@l ﬁihgﬁpfopﬂlsiléﬂjet@ggmln(aeer@;- , -CF3) .
In sope enbadi nents, each X Independently conprises
(i) hydr %é—#,ls[@rhu}-le?n&%@?nrmﬁ%laﬁﬁhmﬂﬂg%wma ut ed
ar omatx 91 £6N9-Bis[(acetyl diisopropylsilyl)ethynyl]pentacene;

XXV = 6,13-Bis[(benzyl diisopropylsilyl)ethynyl]pentacene;

XXIX = 6,13-Bis[(2-thienyl diisopropylsilyl)ethynyl]pentacene;

LV = 6,13-Bis[(allyl dicyclopropylsilyl)ethynyl]pentacene;

LVI=6,13-Bis[((2-(1,3-dithianyl)ethyl, diisopropylsilyl)ethynyl]pentacene;

LVII = 6,13-Bis[(1-hydroxyethyl diisopropylsilyl)ethynyl]pentacene;

LVIII = 6,13-Bis[(3,3-dimethylbut-1-ynyl diisopropylsilyl)ethynyl]pentacene; and

LIX = 6,13-Bis[(triisopropylsilylethynyl diisopropylsilyl)ethynyl]pentacene.
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structure such as a phenyl group (-CeH5), or (iii) a
substituted or unsubstituted heterocyclic group such

w@2009/15310enyl group (-C H3S). I n sone enbodi nePCEUSHADIHS5667

X independently conprises (i) hydrogen or (ii) a nitro
group (-NO2) . As further noted above, any two

adj acent X groups may conbine to form(a) a
substituted or unsubstituted carbocyclic ring or (b) a

substAd Bt&RseArabd RS YRS hiletddt Gl ehEInSE AEXEhd €0 & inlBberB¥epentacene
carbocyclic or heterocyclic ring is fused to an

egnanerndschaying ptivetuchd apevst de spiac popedipantyfthg pentacene compounds
ﬁfg @g&% inVORioh G §tfuréglré M%S&’ve Fé}Qﬁéﬂeh& ohd BER BF R’ comprises

' cyc ic ring may be part y saturated or
Goaphistiityl gawnsnitisdd ¢mloglmfegl@nb@d i(imentehstituted @ringubstituted

yy%?o%fkly[aﬁg #e%? h%rgu Confnr Isgﬁ*{é c %Mln]ielﬂ% q{leh ;B%}ltaér:rerr)% L{]bgnptoﬁ 15 have

ent acene por on of
SmucutrheA phmvb; wheroh R,HE andRil tonqglséusedmbmaﬂbm:gﬁ:@j Qneogr more

het C C I t ture contributed t he..

B GRE R b GritsdS s HhRERA MR EER L B Sthubt b or more

bramchad Joamelm’andée@rmbpﬁute@ﬁbumbitﬁutéd) alkesyl sgucb@ts [ (ciiu)t &tk @f more
substit ut ed heteroc r|n tai ni ng oxygen, .

SPRHRRS ettt St cou® SERhar grop o bsituted or

sisbisdititdtiediic)oalkly RS wiNe g@dﬂp@leﬂﬁliHrsln JoRR PRIYIAREINE the pentacene

compound of the present invention conprises Structure

POIIOYYE, hayih 8 At 2hoda SYhCEHER R o B i comeriygs 2 cqmbination of (i)

bl R&&Ae blahdhkd 3r ehed swsmu{éb roaﬁﬂsiasﬁuutwméﬂyt srogsk, 8 (iii)
unsubstituted al ky I@grou (iii) a substituted or

PRFTRATE Pehsited oy MnyPyiiped eyalyelly! Brosp hasg. for example, compound
ppbranched, substituted or unsubstituted al kenyl

group, (v) abranched or unbranched, substituted or
unsubgteny of el abiviydaseribeg @@plpla(rwpf)ntaaemmpumse@e@r more of R,

i(énﬁlld ‘?tﬁ”tﬂi‘%ﬁ% &%&tﬁﬁt%%‘&h'o%? gaf %Pe su%é’t thQnt ﬁt@ﬁ? sx%sﬁ%ﬁ@nts for

VIl
dabbdicndentribed Rhgoges nncdedn butwﬂp@dnmitadfto,théogpnsebmxyl groups,

%1 gef{%u c&%%%gsaéaé %fouﬁg, fﬁa'%oi’%}/ ngergtg%s B)Eey gr)o% s, thioalkoxy
flousr aétok yloupy G:an;bpm(hcl acjd groupy, }darbgkjdu:peste(rl gt@upa, alkenyl groups
ituted or uns stlt ?roc q ﬁ

%C'lg}gﬁzj) gr&l%su 6ry %rrou]zstfitergarH %rP‘épSg§1£§' Erou rla 1%%11 group w1th
eith adiyendup, hivig pesttacabe et@ﬁippwgcboﬁfmﬂah@aspmasemt Exemplary
i nvention _conprise ructu above erein

B BRe R b B Pk oRPR i B EsprFY Slkony wous.
Tydidall BNt 0r all§O&tBups (ahd hlke@l BRAPYiInclgdd Uit ar@ﬁot(h‘y‘r)ltea to -F,

thle%J grouE{)A few exenpl ary structures of conp
BResERCH: nanes! éﬂbsgf%m@rf%rvw&@a kybergps, xelomlqlkylene

ér&lﬂsl, aryl groups, and arylalkylene groups include, but are not limited to, alkyl groups,
-F, -OH, -CN, and —-COOH.

Further, in any of the above-described exemplary pentacene compounds, the
pentacene ring may further comprise one or more of the above-described substituents X.
One or more substituents X may be utilized to further tailor a given pentacene compound
for a given application. For example, one or more substituents X may be utilized to
provide one or more additional benefits including, but not limited to,: (1) to further

enhance the ability of a given pentacene compound to exhibit two-dimensional stacking;
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wherein: LXI = 1I|,8-difluoro-6,13-Bis[(cyclopropyl,
di i sopropyl silyl)ethynyl]pentacene (and the 1,11

WO eiophissaan® i soner); LXII = PCT/US2009/045667

2-cyano-6,13-Bis[(tricycl opentylsilyl)ethynyl]pentacen
e;LXII'l = 2,3,9,10-tetramet hyl -6, 13- Bi s[ (cycl opropyl,

di i sopropyl silyl)ethynyl]- pentacene; LXIV =
2,9-Difluoro-6,

&5 1Bt O Ul QARG ISP PR OPKbRAdH! LEhIAY WiRCAhACERar or

@ssmﬂau pspiegaRr spmpPYKs P &b copprentsyyhen yagyin p-comppsiiinng(s. ., a
]gﬂﬁ&l(feﬁr%gl'veﬂ qln& Ito 'ﬁg]e the electron alturf ﬁlve? )perbtacgn%co%pound

Bi's(cycl opr ||sopropy Sl
for sxaeapdd, Itwdmoga}hach@)nnm ezicetyps fram hdles tudetdnabove,

V\,hen Alssl? Qed %0@? %laé Cﬁtnlg onlﬁd%%ﬁ(ﬂnﬁls com r?s% 6 %aJlro %V ?) S'lralogen

ransistors e acene
em)adabrancthhé of onbmaichak SldetlHt@@HTuﬂﬂlhdumbﬂb alklykagremp, I(naw B ﬂgosatuted

BRI BT PR e by iy o bR b g Al Mo

a:lhemyb pids, (ei) ahirﬁlchéneorhmbfﬁmhednswﬁmae& erm&olmliméd)ﬂkynyl group,

char el carri mobi ity val.u b
Qﬂliﬁtslé‘?snf‘ﬁ n@’dﬁ%ﬁe thﬁteﬂxg S Eng PP Vlﬁ)sa D0 - B ) an cther
&ep, Vi biahghe¥al usbrdiehitd, Messaagkd or unhdsthateld laikoyy g’fﬂu}d €or (xi) a
Test Method Il, and/or t he TF&CCOW Test Met hod,. each

BfroRFAUEH-NP R Hbsashs prhedimeangweach X Hdepradgntlyspmpdses (i) hydrogen

SEGH! aoﬁhlggentslﬂ% SXABHRS(-FIN@) RGBS RbodiM¥RAt daBR X $adependently
further directed to conpositions conprising (I) one or

eropraisest (Dt hydrogpipoidiiga brepshisd @r petitngbedh substifviss (o d8subgitged alkyl
Lbly @cakve rﬁuoro-g)l&! CRhupS @l yengs,)suirh as%lni% ERbodiREME Nehch X

COﬁpOSItIOﬂS of present |nvent|on i ncl ude but are
mdependanily egmprises dr)glmdrqge@,oﬂns) entubstifufeth o gnkubstined aromatic ring

%’1&9 éuEh Es\/ Qﬁlgérﬁgrggg{bs(l CI%f‘f 8%(‘1;503{ éutﬁg u&% léli Lﬂl%b%tlt%%ld\flg{él'o%ychc
gbtlly Bl@émsawéuenbhglymb e¢hzery, lohbor gchdndienats, cach X independently

? (§q§ gﬁf].1§§&%h§%%82$§$§heisophorone, ani sol e,

ene xanone. In one
exe nptksaﬁythanimd:l ahent,, anyheocoimoas i X igonpc onp rcombsic cm dorar (a) a

51 Gdl 4 SnPRERaT SSRGE, BRTLASER: SGRRBHR Ry, Ahifucs
Byt@bslbx angnehe chyticgdicloy hetorveyddic rﬁi@ﬁﬁfu@éd foh@ aromatic ring of the
Se%?a\égnedpeo?’t(lzornl of the goerlrrl})to%gc? n%he rerqﬁt? u%e carbocycqlséerpntg olr r11leterocychc
ring may be partially saturated or completely saturated. In some embodiments, the only
unsaturation is contributed by the aromatic ring that is part of the pentacene portion of the
compound. That is, the portion of the resulting fused carbocyclic or heterocyclic ring
structure contributed by the two adjacent X groups is saturated. In some embodiments,
two adjacent X groups combine to form a substituted or unsubstituted heterocyclic ring
containing oxygen within the ring structure (e.g., a dihydrofurano substituent).

In some embodiments, the pentacene compound of the present invention comprises
Structure A above, wherein at least one X comprises (i) a halogen, (ii) a branched or

unbranched, substituted or unsubstituted alkyl group, (iii) a substituted or unsubstituted

aryl group, (iv) a branched or unbranched, substituted or unsubstituted alkenyl group, (v) a
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a given conposition at a concentration of at least 0.1
wt % based on a total weight of the conposition. As

waele@ensged above, in sonme enbodi ments, the penPEEES09/045667

compound used to forma given conposition is sol uble
in a given solvent, such as toluene, at a
concentration of up to about 2 1 wt% (or greater than
21 wm%. Athough a given pentacene conmpound may have
l?raﬁ‘c@lleélJ BF Lhtr¥nchél, RuigtiMe, &r&%sﬁmf‘%@la‘ﬂ%ﬂh qup"‘%ww Ghbs@futed or
1 W% or greater, typical conpositions o
mselssélmted hﬁ\teémypbmgr@mnﬁm)saecyen@ giopp.t(id) ap @thét @régm [0F &yl nitro
36308 SAPRAM 3 AbbiioPth f
B 50 SRR oS B G RGP RN T AR P b fBomprics
Stoestitre B, a&om, Ysheinaddenst e vwmbrlsns § berduenrsadinnE i} & fluoroalkyl
htio he \p nyv.en t
FOOERELLODR Boub IRl S D AR M KA TRA SR . 0 0
ando grogp| Qrém a nitro gncbllpe rIn eorbo cinbaeivhents, dmmo&cetnle (cnmp@fnd of the

i nvent i ri.se at, | eas
B P EEE oS e PR R R drrs S Rl B Saf Ve e () o
flautine Ak, Gin avmﬂhoromethgalrgrmpc @npadphehylcgﬂ(aip, Gr((ﬁpmﬁmdnybgtoup
conpo nts 1%& esent suita Q % ded
conp ‘E“n’ 61° ‘H‘(‘@S Pheoipundy,f Srpées?fﬁtm‘feflﬁ‘?lt gg provide
bdow:a polyner addltlve a rheological nodifier, or a
conmbi nation thereof. In some exenplary enbodi nents,
t he oﬁﬁo itions conprise(g%polyner additive sel ected
from xse<group consi sti T ~pol ystyrene, 37
pol y a”phanethylstyrene£€>ib (et hyl nethacr}va
pol y(4- cyandhethyl styrene', pol y(4- vinyl phenq|)
7 @@ abl e po ethoSed in U S Patent

U. S. @@

mtlon hb. 2007/01464d6 Al , the subjeCt hatt

bot h \of ichis hereby 1 orated by refererte in
its &ﬁleﬂy In sone d 1 1le amomnemS,th | ymer
addltl conpri ses pol yst Zx

pol y(al_pha- et hyl styrene)_ or ponV|nyIphenoI Wen
preseﬂ?? each additi onal %%Hp05|t|on conponeng)%H
conponents other than the tacene conpound) is

I ndependent |y present in p?ﬁ unt of greater than 0O
to about-sb@ wt % based on total wei ght of the
conpos't'Pn. Typlcally, eac addltlonal conpo EF n
conponenJ '

COMRQ in an anount
Ira i@"»
fotal For exar

and
LXIV LXV LXVI
wherein:
LXTI = 1,8-difluoro-6,13-Bis[(cyclopropyl, diisopropylsilyl)ethynyl|pentacene (and
the 1,11-difluoro isomer);

LXII = 2-cyano-6,13-Bis[(tricyclopentylsilyl)ethynyl]pentacene;
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IS present in the conposition, the polyner additive is
typically present in an anount of greater than 0 to

wW@R@atsB00® w % nore typically, from about O0.5PCDUSIIOUO45667

3.0 wt % based on a total weight of the conposition. In
sonme enbodi ments, the resulting conposition desirably

has conposition properties (e.g., conposition

stability, viscosity, etc.) that enable the

conpaski an 4 9 9*31@ t&%ﬁeeﬂ%/l %rlt?a (Bﬁ(%w%?ltogfl edl‘i/sbﬁropylsﬂyl)ethynyl]
convent i onal ‘coating processes ui e conventi onal
ROECETFY processes include, but are not limted to,

SPi N 1GORLL AG.DiRLLS 1 ! |y)of An
e e e D S

i nk- JIeXV Ffr6| ]ﬂt—Blﬁ(gyclgmpEémlsppnomlslb@pthmt} loiﬂti@mentacene and

l'i t hagraphy. I ' oot resul . i
corpas 11 on ¢ 5 BT E bl o BB Bm S B diotur
gdegientabing, an ink jet printable conposition The

above: descri hed conpositi t ed t.o )

2 ope A TREAS RS TR LD alfked s 68 £ PP Jpyiees .

cantsald)eths pedtacee astoboandoddsiedbly ayble the fdrmeti@t ofl e@aticonductor
ne coat abl esurface, wherein.the coated

@‘?5?’(6‘?“&%% MAXIAP SRALSRCAUL TN HEY Kty #gate: ‘bﬂ{?ruﬁqéa%o 2.0 em’/V-

wWhetet dedablR the Pentadene Yeompo@ildl eald ehearitRDa rdf Qeéémlconductor

above. As di scussed above, the coated | ayer

Ryrrdreng & giesineRchsree rrichobiliRTYS SFrsr ﬂtaar% S%W {00 em’/V-s

SORPARRILS B RAbillh %lu@tTelsf-‘ﬁl%{ho@@eth@fM(M"lﬂy Value Test Method 1I,
above- descrlbed,ﬁvntacene conpounds. he coqE03|t|ons
C

yid/aqrrbe JESL&AYVi Hepe Matind. sash B%Wé’é‘htaé%l devstibedabeiawjigtthe Test

p@ﬂ§gg§%5@5§@ceéﬂhm§ble substrates include, but are
not limted to, polyneric filnms such as pol yethyl ene

ter epThermmtﬁemefp)l is pgthgedigdteshie mm@mhamsm@mmgl)(l) one or
% (ﬁodley 5 g%éSCI‘l én&%rg: #‘@rolzﬂjcg éia(‘ilﬁﬁ sﬁﬂf&?h a@rr(l)lecal solvents

i ca, a um na, Silicon wa gl ass.
EM@meaﬁyHmnbo@nmEnKmsDﬁ@esub@nmatenmdmpnwsést@mnmlﬁMmdto

%_\Jggrﬁé &{f]érll‘%s s%§1¥ §: Eetgl{e aﬁonei]at?ccﬁydg& 1%0956\!1}1(? ﬁwa‘ﬂrm% Sgbtlé solvents

Invent
hneludgale dare ntoo lmnl&:d b1$>t natencs (Bthalbehz@né obutylhenzene, chlorobenzene
ectronic dev

nduct or e .suc a
FEThOBRIENRE ¢ PR ey s Rky, Bisflen; S RSaEThTerd,  and
ticyitxamond. th oge ehcogerry Ehidd)menCanpamipiokiaios c@hpristeone or more of

resent enti on na be coated onto a substrate so_as
B D e R PP ety &nop S S ChRks ghiseRzene
gﬁMﬁHﬁan@mmm{mg above descri bed pentacene conpounds

and conpositions made therefron1enab|e the formation

of elBPiRbNioae geRPEed heabgve-deseriid Petiaseay CompApdy a5 present in
£ BREYBoRRstoR fat a concentration of at least 0.1 wt% based on a total weight of the

composition. As discussed above, in some embodiments, the pentacene compound used to
form a given composition is soluble in a given solvent, such as toluene, at a concentration
of up to about 21 wt% (or greater than 21 wt%). Although a given pentacene compound
may have a solubility in a given organic solvent of as much as 21 wt% or greater, typical
compositions of the present invention comprise one or the above-described pentacene
compounds at a concentration ranging from about 0.1 wt% to about 5.0 wt%, more

typically, from about 1.5 wt% to about 3.0 wt%.

24



10

15

20

25

30

nmobility value greater than 2.0 cn2/V-s. In one
exenpl ary enbodi nent, the el ectronic device conprises

w@2@9asade | ayer, wherein the coated | ayer conpPCBHES2089/045667

pent acene conpound having Structure A, wherein R R,
R', X, y and z are as descri bed above. The resulting

el ectronic device has a charge carrier nobility val ue
greater than 2.0 (or greater than about 2.1, or

gr eatiglohdBRbARAMs %ogipos@t‘iong AL Prestd %eﬁ@&%on%ﬂg’e at%ast one

greater than about 2.4, or greater than about
gfr gt above-Hesarikadopntaper®, casmpogndsatisk a tshlyantabbupther ?mb@chments

tsﬁronst Bﬁ@heagl%kgnt %n\%ntl&{ cgllh AL feﬁsgnon@b&u{hezab ve- Qé'scrlbed

ter t han about 3.0, or gr ater t han about
gm@atmwcmhamméb@nd %SQNm@rng@amemumhamha@aupr3n@e @mnwnﬂ

gorl;%%%}%ron tcro]l%ﬁE&%{gUt W?hen prgseliltg %1%%53 c{dh[% all\gégﬂfosﬁoé oFlggnents

asured usi'n ose
ihekatle, Mmthmd hotahdited to,he mhlmdrosdmhwbtal kieblpgidall m@d‘lf'est or a
Met.ho t he di scl osed, TE&CCW  Test od )
s loguﬂiﬁrf’o r {?eﬁ%e gxeplary COLGHmeatSy fhe coﬁé?roaéons comprise a
pcaymereradalrﬁ{w |sbIeMed/affr¢tﬁ ok gupl eckisony ofdpslytgene, poly(alpha-
npl ar elec i.c devices of th resent .i nventjon
TR Tt PSR S b s Rt BC R et , GEETsh delyd-
sib@phenon, bl eny I;thel‘\‘éulﬁiblé\/\ﬁblyrﬁerﬂhﬁloskd 1@><[$B'DP@¢EM Pubhcatlon No.
el ectronic device 10 conprises substr

GirBibr Sl et uforden FRERpagENo 1907 bhf S0 Adu P or peaguter of
Bn cFOMLiEIE i€h&eby A8rpbfhtcdabd rcRh& & ACthQRE. 1% some desired

Materials forform ng substrate 11, gate el ectrode 16,
einldipets, ¢hq pajwperplditye Gormprisss pelyptpgac 1oLy Alpr-wethylptyrene) or

FIeGhyINGo15 of exenplary electronic device 10 may
conprise any materials typically used to form TFT

el ect Wben resdaty pasb gddiSenal edynprosian ésammnsntf(w Gogrenengs other than
I
B POIAEhPocpoF) b Hien b ofesiin bl OB of Gpodk R (o sbou
éihci’vt%fm)lbydedi de.a 8lt wbilgbt nﬁttber |caingoa‘1t(mn f Gymicaldy, each additional
go'n?o%? 1’05 I cconllp%x%nt %f%’ Ip%?)l %ge%’ts %lrh F]atilgn r%l?e pehtnztetngdcotn%ound) is
mdd:ge(ldlen\‘/ly pycsqoty anzni ammmotaylgmgtﬂwi abetiha@ ro/dbate)(.0 artd based on a
onet tyrene t ypi cal

B Sy oS ie  E Shiw e antomist Byiint ey potvsyrenc)
ﬁhﬁ@ent\/lhahé:wmmm@ﬁ the prlyfﬂdf additore i€ @ﬁﬁcﬁlillyim@ent in an amount of
functjional nononmers and/ or  oligonmers and a curj
bRl BPB LR oy e eIl SRy Srouf DR s Hb - g6 based on
h ol gRnheoffthd dipsiGbeh as, but not linited to, BaTiqg

3, Slq 2, Zrq. 2, which act to enhance the dielectric

constAntonst cabefiggRs th gywlting omggsifief dgsifralye Pisalcgmposition
hieperfiQr @igh Qco%l%ﬁ%lﬁ&ﬂg%ih@r vis@RY, d3) aRNMBkdb&etht REmposition to be
caogst)e\c/leoglteosf srulbstrate via conventional coating processes. Suitable conventional coating
processes include, but are not limited to, spin coating, knife-coating, roll-to-roll web-
coating, and dip coating, as well as printing processes such as ink-jet printing, screen
printing, and offset lithography. In one desired embodiment, the resulting composition is
a printable composition, even more desirably, an ink jet printable composition.

The above-described compositions may be coated onto a substrate. The resulting

substrate has at least one coatable surface and a coated layer on the at least one coatable
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conpositions of the present invention. Suitable
materials for formng each of gate el ectrode 16,

waoweassied ect rode 14 and drain el ectrode 15 i nPCTIUS2009/045667

but are not limted to, carbon nanotubes,

pol y( 3, 4- et hyl enedi oxyt hi ophene) (PEDOT), polyaniline
(PANI'), gold, silver, alum num copper, titanium

pal | adium platinum chromum as well as bl ends

LPEEE el thrercoRbE8 NSy c@hpiR¥Sa pBithdehe LANSTunE RIRRS StrfSure A,
of the various electrode materials). In sonme cases,

vheeig R R Rt & 112 andhe ag?aﬁtseie%lrl«b@d psre 16 disguged fhove, the coated

AP B oy B Bl i R Rt R Rt YBpenbit SRR, than o
restiohad] the #howdwglélbedmmhmb ogihpsndd. nc. (Canpbel I
CA)) Th\é'h§g tS]hltOFﬁ'] { 219\56%891% ¥1§J e} (?J]o }ell\%f gr V&nety of

serves as
mbetrattetserSmiabl@)smbI@ra@e nn@nxleabutt dre ndt bBinged td, @o]yay:ec filth; such as

]?og}%q%&E%eﬁ%}ﬁ@%@%)ﬁ?l&%&gl%@ee 5 lila‘erBl{e W%E\p 'imed polyimides, and

mbigamakshl@)raﬂeﬁmh&s sgﬂﬁ eihﬁhlﬁﬂltsﬁlﬁ:dﬁ whéers, dhelghsd. rinConk a:)(ﬁﬁplary
2tél sem C tor ?ur ce e% ectrode 14} d

o qdhm@t’e étr"’it% & PS“éx él?rpﬂ EIOU; ¢ e AN nt %FEFIOEIC evice

EoOAGHLE lm%xirﬂp’le fd@ﬁﬂibﬂﬁorﬁll SFIBE bfckdnt lidRfionlAay be coated onto a

sem conduct or | ayer gate el ectrode 16, sourc

BIOHEALG YRS 940MyA dera\caliwhm@r Lyer of e ofestrgpis dayieg f=v<9§ & 2jthin film
ﬁﬁ!ingxstoE’ af mtorﬁﬂ Bkgaﬁ@tliﬁgﬂerﬁ lt’ttﬂg' Gétel (@'TLEN? C%nggs@tlolﬁ dtbhe present

, how U.S. Patent 2, the subject of
Wﬁ?l@ﬁn inayibe copprhone @ gubERte |S‘habe? fP@? éphﬁ%\@l'—]m madgle or solar cell
8Bfeid 6t ¥senfdrectroni ¢ devices of the present invention
desirably conprise at |east one of the above-nentioned
pent adentoge Mewsuhels pererchagempounidaagé comppsiteqns npdsic| thesgfrom

é’rﬂbféethg G ahioh hﬂnelgcn%nfé nagv\éei (e. gu (fnlgnﬁ t&%} 'ilﬁ)\qh%c fadal\ﬁkg%eéarner

Ay conprise, for exanp OW Ng Spec
wobiligctalizogicden Har 8. OTdﬁil/‘éﬁnén oue mmplas embovkmnenh the electronic

%%?cgpéo%lﬁ{'lsgse\él && e% nl}% d%% etge ?r%& elaeI X otn{lp%ge Alacene

rnsin eav %
édrmﬁiln(ﬁhzszlngﬁtruemré Aywherélﬂa{ iRy R’ he ¥ adna ﬂ‘é aadéshﬁlbdaiaibove The

i tioned ovrth ate el
Te‘sﬂ)g?g élgctr(og gJeV%eéElWeaaé}argﬁ cl%rrk%slé) 111§3r Eegg{e%vgrr 'fm E lE)?or greater
temakiue Qal blygraa»tau thabhteuf p. erl\giedter'ﬁﬁmfmh@]s &ﬁr grdaffe® than about
éga % ??Eiecond di g g hn bout 2.7,
n‘g;p gr§‘i‘tﬁrgthﬁn BBYY et € &HFA ‘i“r f‘ “I: fp8 g‘EeF"Sh an about 2.7, or
SO thed NPHuSARTENMRRter 3311%6&1‘[(23}3& GREr GRATRRIY 3.DNGY- greater than
(Exton, PA) about 8.5 w%, zirconia nanopartl cl es
%p; %é,é)rtgfe@ n,abquy 3. 2 or greatér than about 3.3, or greater than about 3.4, or
grieRIBh RBGI Y. O PRYst théABLN XM Ith@BRclosed Mobility Value Test
Method T and/or the disclosed Mobility Value Test Method II and/or the disclosed
TF&CCMYV Test Method and/or similar methods for measuring the charge carrier mobility
value of an electronic device.
Exemplary electronic devices of the present invention may have a top
contact/bottom gate TFT construction as shown in FIG. 1. As shown in FIG. 1, exemplary

clectronic device 10 comprises substrate 11, gate clectrode 16, diclectric layer 12,

semiconductor layer 13, source clectrode 14, and drain electrode 15. Materials for
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(SILQUEST(r) A-174 silane from OSi Specialties (South
Charl eston, W/)) and fornmed as disclosed in U S

wea0enss18ppl i cati ons Serial Nos. 11/771, 787 ankCT/US2009/045667

11/ 771,859 (see, for exanple, "Preparatory Exanple 1 -
Dielectric Ink" in each application), the subject
matter of which is hereby incorporated by reference in
its entirety (about 40.0 wt%, | RGACURE' 184

ﬁ)tﬂﬁfn% ' sﬂt‘)shjat%th F ot Ch1P@roHON B Qﬁ@l&dtl@@l}ofr&ﬁ‘ﬁp%l;oe hEtdde AR drain

, and’ T sophorone (Si drich (M I waukee,
wc)tl)odq & olaxemplagy %bt:%omcaie?;lé @ ovarl aempriselegy gnatenials typically used

LIRS Bt BRI &@%Es one of the above-descri bed

pent acene conpounds (e.g., one of conpounds I, Il or
AY) (Sal&t@blt nutdialst formbigyslbgtra@bl {(nPbidy,rhait agonat dienifeddo, glass,

éog(be”ﬁ%e %Jtarr ﬁﬁ%%l) ?e‘ﬂ% r\lﬁ% W\%teﬁb%ad%g%ﬁgj‘ LY %ﬁ%@ "Waterials

o feroéngalidedtriokiger12 mcdmj@r blﬂlarﬂgnog tingited andnyaofdrairiaty of polymers

el ectr 15 .co i Si d.,. Th ri bed

S5 R G- AR BB TRA PR et el O RUEREF R ARG tepytstyrene)

whlgp afe&ﬂol&mdlyai_e]lmttbtbﬂorﬁ @lljﬂpﬁd)rs ﬁnmiﬁﬂsds%eeﬂo_ﬁn@n‘m bceiaguang of
St ut ed si acet ene av esire .

RERBR T Epedping oSSt SRS il ok afiBen g covipgpeent. The

dieRetit NFet PemsulshdrtisleR isdrkatic MR YR BE bwi Iiolﬂlimited to, BaTiOs,

6 13- r%gnt acenequi none. The step of fqornmn

dhieh as [oyqnhapce iy dé%%ﬁﬂnﬁ@mé?f disls i dper 12.

con‘o'm%l@rhn%nﬁ% 6% f@fﬁﬁingf?serﬁféa&tubﬁopqweﬁ TRYorRRHERT 1he Cabove-
a nunber of process steps includin but not Iimted

describgd fopgpsiuqys Of T ATESAT IMERION.o Sulithds BRsTIaR dorgiermipg gach of

Edid SiketR)dP Ik IMRBERcRORIRL QiR %le@ﬂr(l)decl%rln@lﬁ&wbﬁ’tf arélnot limited
gi ven silyl acetylene (e. ri met hyl si

e stppre manotehes p@xﬁBé@@wlwdthﬁw@pmem%z pplgianiline (PAND),
g&gsgllvtelu %Iﬁln{uﬁ goppe ithm QR! ﬁa}’adlu% %29[ um? o@rht?‘tﬁcgp QVell as

)stitution reac erein one nore’ o
bleabnthesubst. gt lb@mﬂs @bmjeldultldaydnecomploﬁltmnofathonvaalpes electrode
ed wwth one or nore third substituents (e.g., an
I sopropenyl group). The nethods of form ng pentacene
conpdundse ohsch,ltbe prbesaatl 1, thy gme ielmtmhyl 6f wiid therdiclectric layer 12

conpri.se, on r re of the n t hod steps: .
SR TR R oPaEn Bpe AieBn SerroRish Mt ST B A B Rimgpetatty
ﬁ\l’al‘lﬁﬂe fieayr Msélalrelchr\z;\)haﬂgl@nhﬁt E@wnﬂbél(]) I'l]jz&))SWhérallﬁHHe ﬁéﬁv\dﬁ-ﬂbped n-
such..as acetone erein the acen

SPS SR RoRE SO At sl B 256 AR RaM Rl B, termal oxie
wr@gagmealewc{msg}etds and is then cool ed to about 0-40C

while protecting the solution fromlight to prevent
phot JB&YPaERAIPGRY ARSI, 98c gf BOtEIpé i dotlgvaag gyerpre printable

feld tihR{dc PAn@AIE) layers: gate electrode 16, diclectric layer 12, semiconductor layer
13, source clectrode 14, and drain electrode 15. For example, suitable printable
compositions for forming dielectric layer 12, semiconductor layer 13, gate electrode 16,
source electrode 14, and drain electrode 15 are disclosed in U.S. Patent Application
Publication No. 20070114516 A1, now U.S. Patent No. 7,498,662, the subject of which is
incorporated herein by reference in its entirety.

Electronic devices of the present invention desirably comprise at least one of the

above-mentioned pentacene compounds and have a charge carrier mobility value greater
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dried in vacuumto renove residual acetone. Once
fornmed, pentacene conpounds of the present invention

woreapohssieonbi ned with a sol vent and one or norBCT/US2009/045667

addi ti onal conponents to form conpositions, such as

printabl e conpositions. As discussed above, pentacene
conpounds of the present invention (e.g., conpounds I
to LIV) nmay be incorporated into at | east one of the

Akever EHhBYRNCEEhONERThE ROIKERS c%ﬁlpﬂse fEOL AR tﬁeofollowmg

forma first conposition conprising up to or greater
$riseiific 20p1 coitar/béttonh gatp diil aeoasfaicEorpotiosn indaemplaryadevice 20 of

(moﬁ'gEﬂe%ﬁkcﬁ-QJEPQ rﬂﬁ:oﬁ%ﬁ@n%ﬁ hEM?at e?%& Ellllp&fjﬁ%@?%ﬁh a first

g., polystyrene cor po Into t I'rst
diokptos ilayeoh2a o the émmd@f athpinmédloxido fPOs) lyamposiDesidrabt the gate

e . bl
élec%rotdl: ﬂlgnl—:r I%O(W%g? llljé"l‘v nrrlllé(f’oggJ élpéo% wa%e O%P%F%AI@%VLI?&)IG from Noel

oSl ti
Tewhemibglem Ir(oe (GumpbtlheCX)i); ra%CCﬂﬂrd}meCmq loyer 121 eorﬁprrsaig a polymeric

SRDES eaPridlh bt AR B na s Ka Bl mtiny e
o e i o] o
HEVPCE CLERYBITERE S ah! ¢ ‘adVT cdde BaR; PRpyecialties

SO AEE o e ERPERT e AVt obine” g Db Sjecia

@S@chr@iﬁlblleitd)rﬂ @vvp ahd AGmes bOSikdIGLe iMB\S. Rged APHtRTDn BRI Nos.
roni c device congwgent or electronic

aw 1c7§7é8%}/ / %%%5 94555 tor srasde HRRE Fepig! sPidetriflak” in
éch \WPSIIidh) Rhe Rubj ech\)' matt¥s oﬁ’whléh aNEkrebydnCorpsrad@$¢ réBRAce in its
above. More desira resulting coatin

LY (ahew NN TTY %R%%%%Eﬁf bfehot e Haden Cily %@W@tﬁﬁnc(Newport
BEY) @Bt AP YREN and%o&'or%% é@@hﬁ - ABNIC BVIAQIRGE SRS Fg) about 50.0
pent acene conpound having Structure A, wherein

attd); Rsemisgedubier lacy@mﬁrqomnﬁm@ asleast bt the sbqvﬁdaacngwomn@cene
er t )
ogﬂ(ﬁ % o!ng% cgm u%ﬁé nt L\g Bt 2.d1§t o Olgsptgrseln% éPolymer

rlcal S|m ou§ riente
§(Puﬂ@8 Inof (MOplr@theCmeﬂe)h c{ahm}]lt tllr{b ugte).t 4@ butylbenzemyy (Sigma-Aldrich

@\;llﬁwé:l}kg{ %VB% a%Qu% 99%|’]wf’a en%ou gm%é{%%e 12%9 %HSW §old %nl'cll a drain

imlar substan
élb@ropbameomtsmgcgohig though the f| ve ring structure of
t he t g%o q esi rtﬁd enbotdi rren[ts, b
the r Vﬁéesee R ac§ﬁ%§{"?18?‘51 hao\]fi § B E0at @G Gy By °°
lbﬂap@rrﬁmsy a Bletholl conprisietit SepsClTPaieni substitul eit¥1rao&tylene having
Vi C

%ﬁes\}m Fgﬁp ngggiosneogR ﬁp oL ?ellg)gtltﬁ fougcggpf;rtl] ?e\éh%ggﬁ;ﬁé su%stltuteg silyl

£RFIk SEth 6, SPPERREMlinond) DPidép cledihiag aaubRiaite®lys acetylene
the resulting coatin substrate having acoated | ayer

9
bayineed esiredl SEMPBATQ el ReadoRp sthshituentymay| comprighp @umber of
H8VdsE Rt O MR IUIFES b®MNot fmited to, a first substitution reaction wherein one or

more first substituents bonded to the silicon atom of a given silyl acetylene (e.g., a
trimethylsilyl acetylene) are replaced with one or more second substituents (e.g., an
isopropyl group); and a second substitution reaction wherein one or more of the second
substituents bonded to the silicon atom are replaced with one or more third substituents
(e.g., an isopropenyl group).

The methods of forming pentacene compounds of the present invention may

further comprise one or more of the following method steps: purification by at least one
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pent acene conpounds I, Il and IV shown above. The
present invention is described above and further

w0 Rlogasyied ed bel ow by way of exanples, which aPEI/H81009/@45667

be construed in any way as inposing limtations upon
the scope of the invention. On the contrary, it is to
be clearly understood that resort may be had to
various other enbodi ments, nodifications, and

SAULY ANt Red Be6 @ e hRstaBfhGn s{%&ﬁ%dﬁg alsiRable solvent such as

description herein, may suggest thenselves to those
aiong.eghdrein theepcatacengi conmpaenddie sl ¢livethinf anoamauine oksbyiking acetone,

Qhich Iaﬁsé(g{;e%l%ﬂr%hdlsna\fé)ﬁ(? {hlgﬁ] g@t%f_ t%rabglt}%—@%o\@ﬁleogrotteaﬁlgl tge solution

appen cl ai nms. mpl e ese exanples are mer '

from light tsprewdnt peotpdagpolsie. ofhy sclidd agr demoolloatdriy filyatym and
Lhdlih VRSB0 [ R EQRGa Ok ie appended claims. All

parts, perceﬁiages, rat1ros, etc. in the exanples and

t he r@st fofmddhecrsmend torg@iundnotithe dogsenveingduttionmhaysts: combined

{%ﬂgi ca edt otcpervvi se. Ta&alte %111 MVat er i aLs Used in.. h
ApIChERt FHeOiet hBa ot PR YR H LTRAREPSY P Syh as
printibde e ompedti@d. WAL hdisduk@d eabbvd, 7denaenes ecmpountih@f the present
resent inventi on f's i sclosed in U S . Patent
RFRds foramigssth by forg € ampisisiintogis s of g above-
RXAERbE orgafit efladnd @Y, téi@PloEfodn = it @b@pdsiticn dorisih@up to or
each applicationgbq,e both of which were filed on, and
FeaPighay 2 githie ol CSRBERRG coBPoung M ddifiggpl copResitigpjcamponents
fRhtRINthede RQtdbeafabdld edgl %01#&9@5@0{11@;'@)@ iﬁ@(frﬁ(brﬁ]t_e@)into the first
reference in its entirety. Test Methods: Mbility
soapnesitive & PvEidn 8 dingl compriition oPei@bly athe figplsqostpesitign is printable

BeLh i Bt aGlgeristics are nmeasured in air under
anbi en?a@?gﬁﬁﬁ% using two Source Measure Units (Mdel

2400 Theorpmiesitipiseyf tharesenrentestion (kg., (helfevetoamysitiom)the final
LR SRR MUAE RO TR MR
& the prPRN imeniigumay dr sis¢dSioglat eneri@urgd.coft@igh.r whstra@i)hpying a
T ' S i.as. val V, s he -

GRRGHRL Relcn SRS g BT ABIRASE. b B0 Rl e
evdting dating ngstratt Daving @ coadd Wydr thetddnstleqmenic e Gee Somponent, or

raphi cally displays exenpl ar asur araneters. _In _,
AR Ry e e AR PSR Pt BRSPS i R v
W, remid X1doShs dsscabdduabot . oM@E ddiadbly T fircresultigbelagak, "sBhstrate
' ured drain current

ndi cate the s uare roo of .nmeas _ : .
V) o el e ok (Y5BLE | SN tPRoneTin g Htegonie device
cmasELs paabene Bompiind(Hap StRICEIS AYGhereinl IRE R’ and R” together
comprise two sterically similar groups and one sterically dissimilar group, the two
sterically similar groups being oriented on opposite sides of a plane extending though the
five ring structure of the pentacene compound, and the sterically dissimilar group being
substantially within the plane extending though the five ring structure of the pentacene
compound. In some desired embodiments, the resulting coating, substrate having a coated
layer thereon, clectronic device component, or electronic device comprises a pentacene
compound having Structure A, wherein z = 0, R comprise isopropyl, and R’ comprises

isopropenyl. In other desired embodiments, the resulting coating, substrate having a
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saturated field effect nobility (m can be cal cul ated
fromthe slope (m of the square root of drain current

W@ 008S51WMGES (trace "B") using the foll ow ng eqeel/U81909/045667

where Clis the specific capacitance of the gate

dielectric, Wis the channel width, and L is the

channel length. The charge carrier nobility val ue

reported is the maxi num charge carrier nobility val ue

QRRANYRE 1RYSH, él&@roﬁl@%@ic@ﬁo@ Sh! 6B ronidHePide Effprises one of

squar€ root of IDS versus curve (trace "B"), the

Dengpepre copppapsiLat g Vohown 8kavai ght -1ine fit was taken

as 1 hﬁle 5&55@&“3!/&%%1&9 { @9 b(eé{ta?)oveuﬁﬁ fQﬁ‘l{e?fllius{erEd Belg\@sby way of

taken as the erence etween the m ni mum and

eraxiptesmwlbichiare sairtp éntco(lstﬂvsyl iy ahsu egy @b imhesingDEmitatig@S upon the

c%gv J§e th%@rgfehtllotny 19 hd %ont% ?9 cfe!l y unc(}ggs?ood %a@gbr‘[ 311ay be
nsi stor"s or mance harac er|s I CS are measure

bdd tooamote mhelr embedemems, ahodifisiting, anGequiederdu dieaof which, after

(Mode 0 fro i thl . .
RURF il ety Bing MR Siesf Mg oL it im i o
tdpertalg diomr thospiteof et presht ifvedEin smaigor et b f @ appended claims.
function of gate-source bias (VGS) from+10 Vto -40 V
for a constant drainsource bias (VDS) of -40 V. Using
the equation: |DS= nC XW EXRIE . \t)2/ 2, the
sat urpdehOkabipek dreehbeBt fofMiktrdtivy plufbsd@s1yCald G Adtakant to be

fromthe linear portion of the curve using the
iniingronche sgone iof dcwpeided kleigat 8llgegs, er@fqepfegqscsatw% tfée- in the

&aﬁﬁbﬂa@ landMng tré’ét §M¥e SREAEARN ‘éféad}nﬁélgﬂt %Hl%shn((léﬁ)ted otherwise.

Threshol d vol tage, sub-threshol d sl ope, and on/of f

rati o were det er niapedd. agatérinl Mk dExamplckr ansi st or
Fabrication & Charge Carrier Mbility Val ue Test

N‘E{—hﬁd—(—i—.eﬁhe—FF&eeM‘—ngtt)r—ervl‘gttidgcd —A—tranststor
is formed Msteri t he speci|fic 'k eflals and prScless
steps—agroutLined in—Exafple—4 Below Oree-formad—the
transi ezerOTQOPFQPSPP e carriler nmobilit dric

I I D Ftv val ue
e asur Ao ChgE | 'y VAl yeMaSk  Med hod (MiEkES B

a@rz\rézohiﬁ(gr%ﬁylmﬁ@p(}@l@ [est  Met hod AITA | nstrunment
(New CasB§120quimne Mhdel (200 DSC with 4an aut osanpl er
was _usBenjonyalensopsher act erli zation. 2 t¢ 10 milligrams
of the Mabwylberzeneo be characterized were
N-butyllithium n-BuLi
Chlorobenzene
Chlorodiisopropylsilane

Cyclohexane-1,4-dione

Cyclopropylmagnesium bromide

Decane

Dichlorodiisopropylsilane

Dichloroethane

Dichloromethane DCM

Dicthyl ether

Dimethylformamide DMF

Ethanol EtOH

Ethylbenzene

Ethylmagnesium chloride

Ethynylmagnesium bromide

Allyl magnesium bromide

Hexamethyl disilazane HMDS
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pl aced in an al um num pan (Standard or Tzero"
avai l able from TA Instrunents) and a |id was crinped

waewonsiing to the requirenents of the specifi CPEEES2009/045667

used. The pan was placed in the autosanpler for

automatic loading into the DSC sanple cell.
pan of the sane type was used as the reference.

An enpty
An

initial scan was conducted wherein the sanple was
cooled to Isyéf)(mn@nd then the tenperaturg was | ncreased
“¢/mm ) to 3200C. This scan
reveat gq g presgCe of the epgpthertic and
exotrnet IIIIL, % me—tenperaturesS—at Ich these
ovont o -\r\tS\Qpr pl;'\orle\nr\rr\ HoAon tn Aot orrm na the te er at ure
CVCOTIU S COoUuUlT1 r/ VVCT © UoCU U gc o orITimriITg np
lmits E\.OPIPPQQIS bnd—scan—which-—detedmined if the
Law#&@%%ﬂélﬁﬂh t i ersible. A
second_sc thaRel conducted usi M@OH new y prepar ed
ature was ranped to a

sanpl &-MetBylel. frditlianet enper
t enperiaYlgthexyaophe

nql00C a

ove the high

endot ReBramgsserdiiaided wi t I

1 a sAVBY-sol i

whi | e st ayRPantgpnbel ow t he t

enperature at

and subBaguintiolidel s- Al de

2r rea®li on 0

t enpes,at-BeagsaSuidoasn decr

eased at a cq

(5° T meMiachldr@hph@aper at {

ire bel ow t he

2St tenperature
d transition
which the nelt
curred. The
ntrol l ed rate

| owest

t her nodrAnerefo-mienesecaond

scan of TIPS

shown i2rB1emG: 1-Hutenghi ch r e

'veal s that th

occurrrimghygilytd@8Ad@ei s r ¢

versi bl e as i

present Rddeedn8MidC. At ~26

’6°C there is

t enpepaitifl@réthiopieabl eventl and then onge again
I MCTRAREE dlords W@ 10 |DERADH2He Tenperature at
T G0y di R bR rHRFTET Went TGever i bl e
transtor el gE, 4 D el s-Arger reactT un) The. events
pl esent— T J,ue?l het IIUUI arn-were—anat thd usi ng the
lI_f; ! i XI ""I'_‘"" —-Gnset—Potmt" f'unL. Y”D of

tt% ,&ﬁgﬁ %8' ?R% i Ir ?Iﬁ% Uni versal Anallysis re
provi-ded WLt HE i AstruHent—to—deterfine—t ..OATISVI ¢, PA)
tenper afp?g@ngﬂlﬂl@:' ch the leventoccurred and, if the

speci mer- ﬁﬁhraﬁmpnenf ely weighed, the enthal py
associ ArPHORICRI$Ke trandition A reprfesentative

Pent acHeApsar

e evéﬁ@.rd Hlll, MA)
s the event

evi dence of the

onset of @unarethidt herm f ol{l owed by a sijgni fi cant
exatdvpedriliédaseirsatieans of TIPS Pent acgne on a
Fi sher - Johaopwe) ti ng poi nt appar at us confisdredchinbmbict,hex.
T MRopWRIcoh hefer@litifwemnis$ [are sol1d-solli d Fg@diﬁpﬂell}mﬁ)
and the matgideal indeed nelts (solid-ljiqui
rransition) at ~266°C The resul ts of [Thepiah Ao ¥IhS
for pgehvaeane!l88n¥inds of the present i nyaBiiAN CBhdla)
show i Tabte_8 below
T™M Sartomer Company Inc.
SARTOMER "™ SR-368 (Exton, PA)
Ink jet printable silver ink Cabot Corporation
Cabot AG-1J-G-100-S1 (Alburquerque, NM)
™ . Ciba Corporation
IRGACURE "™ 184 photoinitiator (Newport, DE)
zirconia nanoparticles surface 3M Company
treated with silane A-174" (St. Paul, MN)

! The method of forming zirconia nanoparticles surface treated with silane A-174 as used in the present
invention is disclosed in U.S. Patent Applications Nos. 11/771,787 and 11/771,859 (see, for example,
“Preparatory Example 1 — Dielectric Ink” in each application), both of which were filed on and assigned to
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Exanple 1 - Synthesis of
6J3-Bis(allyl diisopropylsilylethynyl)pentacene (Allyl

wOREINsFY9ht hesi s of al lyl diisopropylsilyl acetBRCBEES2009/045667

Di chl orodi i sopropyl silane (4.00 g, 21.6 nmol) and
anhydrous THF (20 nL) were added into a dry 250-nL

round bottom fl ask equi pped with a stir bar. The flask
was equi pped with a dry condenser. Allyl nagnesium

Be O (DR pala2@t. Paullhan), 22 shjetMkter ool ofMitidA is kdFiporM@ihedid 8 dference in
tsenttrhe fl ask through the condenser to forma first

m xture. The first mxture was heated to 630C for 12
hesuMethodyid t hen cool ed to room tenperat ure.
Tri”g%&%hﬁk&%kfﬂ§ﬁh¥@gﬁﬁ (2.36 g, 24.0 nmol ) and

anhy re added to a separate dry

100- rnce domutdbo trawistdr|sgrekfomapucp pledaowiris ticsaers tieasulpdrin air under
IRGeRCTelnel LERE HERShLRE, Mg &MRS o5p8l edadod 09 ceitiey
Muracdnteﬂlod (Cdpwlamd OHpI |Teveidvibs vedré prabanigorf aoSI(BOATONE M1160

t { d { Th t
Gt L pBo o e BRPE Finteatid; s SnSRTool g EB-prM
ﬁh@ﬁpul@lﬁf& (Shaaats@CcOng. (@it I0A )WaBheadlsia do Stﬁﬁ&vﬂlﬁafo\l/tﬁ@ (Vps) was

T onbi ned m xt ur s allowed to s
Bean 9@m pl%hf@e é%}r-‘rﬁﬂ W@@emaﬁﬂ%@s@%@%ﬂ*@ﬁwﬁsﬁﬁr&& TPReg10 V to
100/ 1l B flepN: &t1@d3 Gibal S Qidplaly© Bxe Flefeed patahttens. 1: 1
hexane: di et hyl r m xture (100 nL). The organic

| ayernis: %érﬁ&erSé%t@kfd “andndigiée W&%Sé'ied |d%9u%§<1@s>lﬁfr H&gtion of
(QQ@ Tra¥dstiberQ B> @licdke theh@yan %ot%‘f%eﬁéﬂre@&lﬁﬁrcu%ﬂ@(ﬂ{i?verms

. The organic portions were conbi ned, washe

Wist rﬁnd/attfaéﬁs (el atndichiei measprzd geto currne gk vegusoVes  The
Maridd ﬁEl'dle'ff@thgobllﬂg) %d)c&ﬁ%% Q‘éfe@ltat%g f%hf"thé @fo?@ Em) of the square root
evapor ation. uct was taken up (50 nﬁ%,
el i Ve Tkeng a@r&nsafce dtrwet“B”MID@she( @U@wmg)eqlmgniad ded,
followed by stirring for 2 h Water (50 niL) and
hexane (100 nL) were addeg W%e he organic | ayer was
separated. The water Iayer racted again (20nL
RExBTE) tRNPedine caaBRECH (RY 84S didRE®Ric P HNB@RanndINGidth, and L is
conbi ned organi ¢ | ayers weré washed with water

the )chargel @agtgv dhe \yser ardict mobiiperriug srrited thy maymyengharge
AR 1 Datud eﬂ%@ ¢ theWafe R ileddufeheRY col umm
chronatograpﬁ exane: , ylel glng 1.7 g of a
col orYssegsthe squa(egfoql crﬁim verspg Vg curppéiagei‘B”)ofhe Xiqaxis extrapolation

%ﬁ%{g&t Hﬁeo%ﬂ ‘g@qﬁﬁrﬁn%f %%{th@%%o?nﬁé%t)} H}@gﬁ/oﬁ‘%{g\g? %lig’ztaken as
the difference between the minimum and maximum drain current (Ips) values of the Ipg -

Vs curve.

Mobility Value Test Method II:

Once formed, a transistor’s performance characteristics are measured at room
temperature in air using a Semiconductor Parameter Analyzer (Model 4200 from Keithley
Instruments, Inc., Cleveland, OH)). The square root of the drain-source current (I ) was
plotted as a function of gate-source bias (Vgs) from +10 V to —40 V for a constant drain-

source bias (Vo) of —40 V. Using the equation:
Ips = uC x W/L x (Vs — V)/2,
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1.70 (dt, J = 1.4 Hz, 8 Hz, 2H), 1.08 (s, 14H).
Synt hesi s of

W@ 20348184 al | yl di i sopropyl siryl et hvnyl ) pent aceP@r/{#400%/045667

DIPS) : The above allyl diisopropylsilyl acetylene
(1.62 g, 9.36 mmol) and anhydrous THF (20 nlL) were
added to a dry 100-nL round bottomflask with a stir
bar and cooled to 00C. n-Butyllithium (3.1 n, 7.8

m&urat?lorgﬁ%'e?fea%ﬂﬁ (Wewasadlacd rth% Sin@RHoftldR of the curve

solution was allowed 10 warm over 1
winsthpepecaiceerpatifanenel tha gatp dgelecg‘lcs@)mhelc?}lawbwm €Y) and the

aﬂqnell hl@nggq;~I x(%w ofit lv5l'ta%g glﬁ)r thdeghd'fﬁ slo&? aﬁ(? %%&‘10 gatlo were

was quent e addition of 0.5 saturate
M’éﬂ@llneé@liutMethodihen diluted with I\/b(]—| (60 m_) to form

ar eaﬁré%sﬁ’s@girﬁé’égo%i
600 '
g 5 5 cC t

tofo tr nss eqogg lsgt ?1 s ge t ag r@I mXet st southnedln
added” "™ S1IOW EE Sé’iﬁ% 6 “PHESBEENG® L1 %{ﬁ&‘
Exangsel 4| below t hOagdiormed athe MaakktoAd dhdrgo Radric? moklitClvalud was

L s ad ..apd the nm xture was stirred for 20
et s g BT Sty T Mot SesthBef ittt *For °1 . The
m xt U%rrﬁﬁ%nﬁivhi@&’éﬁd/[dthbdyi eld 1.3 g of a greenish-blue
sol i d The resulting solid was dissolved in m ninal

DCM (A5 Aninptrumend dNew | (et Ry tvloded 2R DSsowithiy agiqppmpler was

{ide D $:€ the QRLrActBridalibne K2 R U@mrlﬁéﬁﬁfé Sf AEh¥b@ eo Ve Shdr QMM  were
flushing the plug with hexane. The product was

@%‘/Wé@ a3 @nrﬁ%%méd pxaveroth éV%]@WéW@ T dnsiramgitelpnd a lid
W Min‘?ﬂeq aPeordifl fg thp Iréﬂ]f%r@rﬁeﬂtéjef Hhe ?pe%f?ﬂc'an ves. ding$enh Walplaced

|n hot acet one, tered whil hot to renove a
grtbeputpsappier 1f<3r au@mtlellqadme dntp c§hec19§% sahpl gel. odee empgyttan of the

ion from acetone yielded 0.38 ¢
é?’%qfﬁé ‘Egnsélgg %Zﬁe(alj(?%e %@é , 16 % . Analysis of the
bl ue mwiaéscapr\@dugmdupteéwhdedl thheanfidé ewtavdpddatdaC and then the

%Eﬁ%ré %) Mégsﬁd %ggor?f%ol%d §,at§ (f&ﬂrﬁlﬁﬁb‘t(@a%) g 89](11(5 ggaﬁr}_slve_led the

predenéarpf thel) end @2h@mierpndt EjqthetmB- dvedts ( rifhe2Biperatmxearyplvehich these

- Synt hesi,s of ) . )
§V§P'éi°§“r‘g‘8’ﬂ PEPeRTH A9 ALEBHEL PR JSTRAYR L fcaggqpd scan, which
ddt&lﬁhﬂ%&)rftﬁymvdeeeh@eﬁfuré ﬁsmrtmp@gglbdéde&nm opyl Isi |yl .

acety|] ene Br onmopr open 4 n )

an hyy osﬁgonfll—lf—eat‘ z\ﬁasmg_?ndﬁfetf{ ‘é’é‘ﬁbt‘ i PEeDaRe S?é@?em‘_’“herem the
e B tuRO kst rrmﬁ;lb@st@ Wtéxﬂpeaatﬁﬂel dbo’@ta[O"CaﬁUi)VE he& hipdedt empdrature
-78°C. n- Butyllithium(14. mmol, 2.5 Min
teotherm ?ss%gte(i&/gg& sahd ﬁ%}dstéanmgpp pvlhtle] @tamg% below the temperature at

which the melt and subsequent Diels-Alder reaction occurred. The temperature was then

4 W|th Stll‘l‘lng and cool ed to 00C

decreased at a controlled rate (5°C/min.) to a temperature below the lowest temperature
thermal event and then once again increased at 5°C/min. to beyond the temperature at
which the material underwent irreversible transformation (Diels-Alder reaction).

The events present in the thermogram were analyzed using the “Integrate Peak
Linear” or “Onset Point” functions of the Analyze menu in the Universal Analysis

software provided with the instrument to determine the temperature at which the event
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conti nued and the tenperature was mai ntained for 10
m nutes, followed by the dropw se addition of

waele@blistoedi | sopropyl silane (6.85 g, 37.0 muol ) PCTK82009/045667

m xture was allowed to warmand stirred for 48 hr to
forma first mxture. In a separate dry 100-nL
round-bottomflask with a stir bar,
trimethylsilylacetylene (3.93 g, 40.0 muol) and
SRONET s ifTHHE sﬁe]sgnéﬂ-‘)vas%ﬁra&mélgﬁgi ﬁ{éden%‘fﬂyegséc?at&%h the
n- Butylllthl um (14.8 ni, .5 Min hexane) wa
wedeigndr opwi se and stl rri ng vvas contl nued for 2 hr to
forma g¢ ThemE IsEha EACH Kol (Y8R
cool e r‘fspogsg{&%.lwfﬁe 1(ﬁ:a(r)nng %Eftgibrgsaaéa egge HJHE 3 Wi in
FliG. g% whioht ltsnv@lsbylatsshem’vglet ocgwrding tot r-1 241G Wasverarie iamisethe event
o~The e
oo B i 2B (T T e IR Ey Bty oowed by
dnelgaufﬁeant ctkahdnnl. @bsiesxlatlmsmf Umes Q’&lﬁ@ceﬂt))n wetdshadobdd . meltvez point

SR bR A R S A S A Y ER and the

nihostialriedecd (ﬂaeﬂtklsolifﬂnlquld r@agiiien) popz66®©s The k@ukootxherad] analysis

shed with water and.brin
P gt of fer P A 48 Shobsn TAPe b6 o
Eghndly 1 ©%apaésal dfons-gikellydedpobylfil ity Wesacdhs@0lyVBrS)

I N Thyn{ho8s BtallyldiibaRofVRIM salyehat ed W t h choe was
added, and stirri 8 was conti nued for hr
Vi

nt)  dhieh Y ReTaPY bRt Olgr &1 Aad) anginaalhyq{guso%%@ocmL) were

ARY@int¥@Sdr$ SBAIAL Bhind (RGN VVRSKRGuipddw iR &fir 640 e flask was
dried over MpSH4, filtered, and concentrated via

PHREY WEth & 96Y %qnd@melt i Blagncaiug) byoride 4220 més P28 uegly 1.0 M in
{8p) Wo lclddeaQO/‘)the ﬁ%@l t}ﬁ%'u% h @fe ctolflgerl%aj t%riloﬁﬁ’% f"PPstl m%ﬁgue{the first
provided the foll ow n at a: NVR (200

n&m@urv &ag hqatqdﬁp 03%, @g_l% hqur, H)d thQn em)le(dgo rqqﬂ) tempelg'glre( S

t InS
o 15 B Snel g P S abn D srdentys Jafh Gagni wer
$ddpd DI aPSpamteTJlrue l(éibmlaeoursldpttorpémd{ @huuppeqb pathylssr bayl The 100-mL

h d :
SF ré{ac%a on m :% re wa9 boo:l[ed {0 éﬁH‘) af@dlag]rﬁ_ylﬁ{ﬁu%la . o{SntL-Cl)-rEn!: #nz]i'ongS M in

ndxtuine) awast addedba:lfop\xﬁéet Eﬂ)llcﬁ;@dl byngtirking o1 88 knihote OO ,form a second
né(gutyl [ithium (5.6 nL, 14 mmol, 2.5 Min hexane) was
8 dropwi se and stirring was continued for 2 hr.
6, 13-TemMsacen egtichonin(d (i4.,ghe fsOmidiit) wivaheracabdd tamdC, and
he m xture was ﬁéirJed for. 48 hr. _The reaccflon was
Eéﬁ:@ﬂ% Hmﬁk}re was added dropwise via syringe. The combined mixture was allowed

to stir overnight. The combined mixture was then poured into 100 mL saturated NH,4Cl

solution, and rinsed with a 1:1 hexane:diethyl ether mixture (100 mL). The organic layer
was separated, and the water layer was extracted again with 50 mL of 1:1 hexane:diethyl
ether mixture (100 mL). The organic portions were combined, washed with water (50
mL) and brine (25 mL), then dried over MgSO,, filtered, and concentrated via rotary
evaporation.

The product was taken up in THF (50 mL), and MeOH saturated with K,COs (100
mL) was added, followed by stirring for 2 hours. Water (50 mL) and hexane (100 mL)

were added, and the organic layer was separated. The water layer was extracted again (20
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the addition of 0.5 niL of saturated NH4O sol ution,
and then diluted with MeCH (50 nL) to forma first

WO emetisame m xture. In a large Erlenneyer, SnCl RPCRBR2909/045667

(5.8 g, 25 mol) was dissolved in MeOH (800nL) and 25
% HC (5 nmL) was added to forma second m xture. After
cooling the second mxture to 00C, the first reaction
m xture was added in a slow streamand allowed to stir

ﬁl@rhegglemaﬂdﬂh%smgﬁﬁdla%@ ekt &Eﬁﬁine'dn Tﬂeecoﬁl%ﬁtfeﬂ PR lcOhyers were

he nixture was filtered to

Wﬁ&hléd g’rléeﬁvaé‘-‘el 8 mhat drigds oteakMeSAp apd ‘f%/ﬁerﬁdnépllcw@m b}tﬁolvent

u ]
Taporafib |7 pitih? D KAARCd BORoloh. ch it ey s TR M)
Jushdmg lhegahe col@ri@BStohie(ﬁ 4tthmolpHé G@CtAm@sw@If mlteemomm n@vmled the
1 hexane so en i el de
Bigug GRC PN BB, GRERVEE Ry BRlNERb hra B dea e 10
(7(4(113 JR). 4)Hze8ﬂed2}l), Log(sofatbl ue needles (1.74 nol, 38
al b l

f OI I : U ' k :
4H) 'ﬁleQbWiaCbllylhnsop'fo;%/lslﬂ?]’ ac‘@iy‘)ene ZI 62 §C§d36 nlmel) %n@ aﬁ‘l%/drous THF

4
@Q,] Lngep:B addﬁﬁ&) %y(l?%ngvoug lyo}z?qp\zﬂaélg m@f@gf%%r amll_eooled to 0°C.

F£6aRMitRiuA (3.1 mL, 7.8 mmol, 2.5 M in hexane) was added dropwise and the solution
6J3- BI sébdl | sopropen I S %opyl silyl et hvnyl ) pent acene

VOl Hpwepd) Waih RSl égspireapale (12808 3y Bmply[was added
AGEHY LERGre W sgerdTR)? r49 ﬁﬁ?n?hé ge%ct%ngwas]tﬁlgncrﬂ@@ b} tlfenaqdltlon of 0.5

anhydrous THF ( nm.) were conbined In a dry
mémfoﬁabmt@%h&whmtutwnt then dslufed viodr Me@ﬁﬂd(@h@h) Lﬂo&n@da tegction
8BS n-Butyllithium (47.5 ni, 119 nmmol, 2.5 Min

exane) was added dropw se. Stirring was continued and

t he tlemﬁergatﬂnhemvm flagli, McAth €a0frok), BOCHI201068,60 g, 11.5 mmol),

n%l i lk@ Sm dr R Eg)mec? ‘i’ﬁh %tllr(r)lrr}g gléd &ooled tP)OOC .ﬁqform a second

i ch or 0i Sopr py‘fre ane
sulwtiour eThwasacsibh avietlret wasnatdml anel slms stehir toable f@ondl Soltmion and

to f t d

5200 St S T PRt o St I B EFRAALE ol e miure

whd petdayfos '?'EI )éinﬁgtei )theﬁlnlﬁac(eﬁ 13%th refﬁ%r:ﬁoﬂmjﬁh) }llraglj}tle mixture was
rou I N an cool. e (0]

ﬁpeééfw msé i dng @gg 3‘?%_6“\@ %56 Rﬂsﬁﬂﬂn%é%%éf?s %O?VGd in

Adahasl oo $eL)amen ailuted vitg haSe cwotrhinued rfindéd dtdk tHik plug.
forma second reaction _m xture. The first reaction

Brceraacetylcas Wevsmoyed by tubingthoplug pathdexnd The Brodpqipvas eluted

Wind 41§ ﬁe%@@ D@‘i@le@lh@é/olv?e)ﬂf {Vﬁ@l%moaemtofsﬁélﬁ bisNGo A& solid. The solid
conti nued f . The reaction flask was enpti ed
el disgplved in hot acetone then filtered while hot to remove a green impurity, and

allowed to crystallize overnight. A second recrystallization from acetone yielded 0.38 g of
blue needles (0.62 mmol, 16 %). Analysis of the blue needles product provided the
following data: 'H-NMR (200 MHz, CDCls) & = 9.3 (s, 4H), 8.0 (dd, J = 3.4 Hz, 4H), 7.4
(dd, J=3.4 Hz, 4H), 6.38 (m, 2H), 5.1 (m, 4H), 2.0 (m, 4H), 1.3-1.4 (m, 28H).

Example 2 — Synthesis of 6.13-Bis(isopropenvldiisopropylsilylethynyl)pentacene (IP-

DIPS)

Synthesis of Isopropenyldiisopropylsilyl acetylene:

2-Bromopropene (4.32 g, 38.6 mmol) and anhydrous THF (20 mL) were combined
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saturated NH4C solution (100 m), then a 1:1 hexane:
di ethyl ether m xture (100 nL) was added. The organic

wo 200ens53186 separated, and the water |ayer was BXI/DS2DEH5667

again with the 1:1 hexane: diethyl ether m xture (20
mL). The organic portions were conbined, washed wth
water (20 nL) and brine (20 nL), then dried over MySO
, filtered, and concentrated via rotary evaporation.

ihhg apy oduiir. Rt %@omsld ok W8 A addincdnS Qo) o 17368, n-
MeOH saturated with K2CO3 was added, and stirring was

Bufitlithiwe d14.9mI2 34 rmmvh@érM(lmd@Xmﬂg;) adtchdded diepw 5¢.0 OHHIING Was

&ﬁl‘fl da(lilﬁqli{l @&?%&&%Zggsgﬁ%h& (_{lr | e@‘r 1 (‘%@?m%g pf%fl@&/%idtfy tg? él dopw1se
aiddlommfcie@ﬂcrradiédpmpbémam .86 e,vﬁpﬁ) matdlo T heomipitud vag alloged to
WIlrIrrgrq QLQEd 0?28 8%‘[8 tm'l}ﬁl%t MR, 20 2. Analysis of the

€550l r provi ded the foll ow ng data:
1H NNR (HZO@eINHZQ @nd 3P0-thI= Bounb-bprgm 2HJask 5.v6h (@ stir  bar,

é’{y%e{tlwisél?@c os‘lbneI 6'?9’3 g:!' 4§% ngrm)l) gr'f(q énh]ydr%?ls Hﬂ? (ZO @L) were combined

mdldoBidsto di°Cs opBogdilyiums@piRofy) 37 mth@l by rMI i pemn:e): ene added

gt BN g Do ongh g fnrn o ARG Kt BOGaehd bt reaction
flxturdBas csodddb ned The @c&fdyhlll&l@e Whs ddaedn@ thofitsomixklrabK syringe,

wth a stir bar. After coolln the flask to QO0C,
HdbYig VeheQinpes for g hrs “éhen&%ﬂtlon Slask iy SmRES ) @ afarated

ﬁﬁQ@ldsoqua)ﬁvm@@ ) darit !héﬁ 'anEI \H@)%ang‘élfé"tﬁym yedr fXurd Moo mL) was
3- Pent acenequi none ( 5 mol) was added and

iwkiéd i b @rg@nmerswe}srw@aa% ﬁncgéw Aaterfyar anettipeiad gegdn with the
fy %@Hh@gle@}ﬂd Hﬂ@r ﬁg@drg '(ﬁ"mgf\lz”@he'sor%&m@fioﬁ@ﬁs%@}g %QInNﬁ'?_tpwashed

sol ution, purged with

26 g,
mﬁbmateaﬁ?@ ml) =(n§ -being (s}, Weenalrigd deat Mg fghﬁr?fb atd towentrated
der N2 for 20 min. Hexane (50 nlL) and
%?Oet?ljyfg%%%‘;dﬂv\er e added and the m xture was filtered
t hr oulgie [@&lucT Bixtuy VB4 Slissplved ax TIOR (ﬁhtnéb,i thén Me®i saturated with
3| \zlaé:skﬂdggc{é rag’(?g{t%lh%wgs Cotn g I%I lflof‘ %e};]H‘&) mI:Bha%g hexa Kane (100
m\ILﬁe IWeM}ﬁ@éd ahil Itlteecrrgajncalagleromcsepuratad eblenvwahedatwah wvater (20 mL),

por a a blue-green solid. The prodyct
TEPREEMS0y Pucif i Borstfit B R et eh i vffi%e g of e
&temerssam( 200n i) 70%}1 AntiyeiR of ihaseldri@s ol peodub [ﬁ&iv1$éd| thé: ﬂ)llowmg
ene was flushed using hexa

%ﬁ”gﬁ&ﬂ%ﬁ&e REE LG S8 hga ) o R BT EERT s TF vss o

DXl Wk em, fFAepval of solvent yielded 0.13 g of a blue
soli d. Recryst allization fromacetone ( 10 m.) vyi el ded
30 sthesippf 6.1 hPBisasopsengndiisoprogygilylethynyl)pentacene (IP-DIPS):

The above 1sopr0penyldllsopropylsﬂyl acetylene (3.00 g, 16.7 mmol) and
anhydrous THF (16 mL) were combined in a dry 100-mL round bottom flask with a stir
bar. After cooling the flask to 0°C, n-butyllithium (5.6 mL, 14 mmol, 2.5 M in hexane)
was added dropwise and stirring was continued for 2 hr. 6,13-Pentacenequinone (1.4 g,
4.6 mmol) was added and the mixture was stirred for 48 hr. The reaction was quenched by
the addition of 0.5 mL of saturated NH4Cl solution, and then diluted with MeOH (50 mL)
to form a first reaction mixture.

In a large Erlenmeyer, SnCl,*2H,0 (5.8 g, 25 mmol) was dissolved in MeOH (800
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mmol, 2 % . Analysis of the blue needl es product
provided the follow ng data: 1H NWVR (200 MHz, CDC 3) d

we2®935518¢ 4H), 8.0 (dd, J = 3.2 Hz, 4H), 7.4 PAOUS20%4045667

3.2 Hz, 4H), 5.9 (m 4H), 5.8 (m 4H), 2.1 (t, J = 1.4

Hz, 12H), 1.3-1.4 (m 14 H); and M5 (70 eV, El) niz

630 (100 % Mt) . Exanple 4 - Preparation of

El ectronic Device with Au Top Contacts An n-type

ﬁl? b3S vaf@r s Wt Rvat BEIARY foRehiad@cdnld rixtureS 1 A ke Q%Iﬁ%%second

waf er hi ghly dopéd n+ (arsenic) with a rESIStIVItY

R0 % BHmtkeniirstivection ppikiugdwe addedinDgow Atreane pivpdllowed to stir
[ ofet:) g

R Rt Cuh o B P Rt raHE G RR TiirC BBp S T e o

Nolél a blecgmol odid dzat wantaker( @amphiwimal DOM Y ~wad ), (dilptedagthdgxane

opr grfdotlﬂgcgﬁgfi%r OP% thlkt ghcgzphé% E)«ie ?s\?g%/(ije(m wa? flushed using

hexsine dnd!vﬂteh tlmbeproducz eds mkatedrusﬁ@la)S V\Iht)elne M drikted. iidntoval of

n.tr d,w
Hhienf Pk L S e PR Rt A oY o PR vielded
5.0lgutfibhure ﬂmad/lbm@ 78 ninsK; 68 4)y Alfalykﬁ o8 t]liﬁztﬂuebyeeﬂkés product pr0V1ded
oting( ccel eration rate of fin speed
F 1 Tarogh SRubBless Do By Chim THbtdt o S e a1
@w@ﬁisé@& @Hj @srg (%Ql mtst@@on{ @H)ozlws@s I%H) (11.3- I1)4 (m 28 H); and
exposure to m ger m ci dal np)

M&(F%@é{ﬁléﬂlﬁ%@ﬁr{é@%"/ﬁ]&fr) 15 m nut es and then (i v) a

mm@@ ap i 18O iBpRLR]i & p3il OBy iy fplfitackAe MHIMMIRS -
The 27 tHhGs S O BT B p SRR S RHiFt Redida0T SARTOVER'

SR- 368, 40.0 W % of Zi rcom a nanopartl cles surface

o SRR, ¥ 108, SR, BSRE e Sy Bt v

ofmhnR@Aﬁ:LaJ%) SQ(BmLphmtdelvcmom Betsbrwithanglir B@r, @ndvthes oboled to —78°C.
one. anmpl,e [ epar.ed a_substy.at e

as BOR Elgdér mb%l ]f’el 1§ lﬂrérrmlpn,gzg % }Q’g gl%e'%{nh was 'rlﬁlcfoég drOé)w1se tStlrrlng was

s readd (Ilﬁeotemlpﬁktufajwm,nlnamtamd forHdr mihufeS- mﬂmaﬂ@nﬁa dropwise

t he. i nk. f. mJlato S |ono

e FEUB S o PSRy S0 4 nl) B ikt was allowed (0
Waldudidlvag Raeaefor FOhr talfdnn aﬁhﬂ&ctfbﬂmmﬁﬁe for nul at ion

was a solution of 2.0 %aII IPSanf(I‘JI} )

pol ySIflyraenéeQaF%{) dW n- V\@ gggttoqt as w1th a stir Dbar,

1rﬁﬁﬂfy<1>dﬂmyéty1@kel°@ 371 P7Bh Fﬁﬁhol) hﬁkﬁaﬂlﬂhroﬁ@ﬂ“flﬂ' a6 b0y WeRScanbined
sol ution of 8 wt %.i sopropenyl - DI PS (IP-DI PS) and 1

%rdosqéndy ot gllcené Butd)ithjym il Hanzeak . 2- e i r]ppgxane) was added

Sohwish Qﬁkﬁstﬂ‘ﬁﬁf wh dohBhiRd 5 AU Hodh B s ofd ﬁaﬁ&ﬂ)nfrhlkﬁ@er The first
and | oaded 0 a print cartridge designed for a

DRYIRT| RIXUZQ OGS Sopleg 90 ithk. fher thy Sesoa¢ r¢appgm mixture was added by
%ﬂgé, Akl %Elﬂglgb%as continued for 12 hr. The reaction flask was emptied into a

saturated NH4Cl solution (100 mL), then a 1:1 hexane:diethyl ether mixture (100 mL) was

added. The organic layer was separated, and the water layer was extracted again with the
1:1 hexane:diethyl ether mixture (20 mL). The organic portions were combined, washed
with water (20 mL) and brine (20 mL), then dried over MgSO,, filtered, and concentrated
via rotary evaporation.

The product mixture was dissolved in THF (50 mL), then MeOH saturated with
K,CO3 was added, and stirring was continued for 2 hr. Water (100 mL) and hexane (100
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FujifilmbDi matix, Inc. (Santa Clara, CA)). A 30 mm x
20 mMm area was printed on each sanpl e using the

waemsbasiiduct or ink with the foll ow ng DVP par aPE&EL/B8209/645667

liquid crystalline polyner (LCP) cartridge having a

drop volunme of 10 picoliter (pL); a cartridge head

tenperature of 28°C, a platen tenperature of 300C, and

a drop spacing of 20 mcrometer (nmm). An ink jet drop
?)(V'e?é Rifled 2R tl?é AR QRS W ALP Q2 He8 Bvi@N Rert (E@ mL) dried

strate, the drops wetted together such that the ink
oSt YteiSOh, feltsuesk el qonecraipisd viaThianserbealii e tyeld P-d gt agalorless
ro
%?3 El?‘éﬁilgnnltg? e2@y )1 %%%15/%& ng% r@ggn@[‘lgs% %1§1th éﬁaslgd%% the following data:
HEPOSR (200 NMHz, oL RS SHatbom, RESIS. iﬂw(em,e?fbh 2.48 fsot ), dr8 (m, 6H),
?gggﬁ devices with individual constructions simlar
: enplary device 20 shown in FIG 2. (Although

ex endyathgsidend, ceBRAliSb@uwenilikopilofylsibyl ety sntfpaiice( DIIP-1PS):

el ectrode 16 gs a single layer, in sent
ex arrp1|[h§ aboven fasopfopsafisepraniisiiet (egty eﬂ%\n@ 03 8a Yreavimgh and

Qmp@fdumm mao ﬁiLJ) |w%§€‘cdfﬁﬁ1@fd ih ayc@y ,1 O@ith Ir@hﬁr l%ﬁ%hﬁﬂ%klﬁﬁl a stir
A TiN | ay | um num |

baspAdise ﬁ@%mgﬁl@ fé%ﬂ‘éo eice@r'%uadléthmn t2h @Leﬁéﬁwl%lr y-5 M in hexanc)

Q%Vé&l@d hroimﬁe ‘3@&’ bti?rﬁﬁg wﬁ@é’&mﬁ?reddf%ﬁ@ nt.bgd3 @E&Qé{&:n uiﬂ%né‘ (0.79 g,
channel %39218 100 nm and achannel w dt W =

2.6 oonghnyvaspeigded %Iﬁé Q‘@l’qtlﬁWﬁ@StEWélf‘gé‘géﬁr ifhfeliea%b iwap ﬂ\yenched by

%@'aH&§o§ BEWS b oT%QJu{%tél ﬁﬁ @V\éoﬁﬁoﬁf%%tﬂu d%‘tﬂ‘&z SnC12°2H20
[Tty Test e., using t F&CCW' Test

R DA0 B A am BE et Aottt odrlcd arrémeée@tlowmaﬁmd onder N,
}Kr %ﬁ gﬁe)%e 65 @&L% \lvalltgry 2yﬂlﬂiﬁ)§g@ gﬁ@ﬁl& ?l”llJ(:th[e was filtered

ectronlc I ces nprls pen acene,
Akdugh CBLPSE "aHd ﬂlﬁatibltll%&t@ahfrpm@/hﬂlmckférdeb@keaﬂn@ PloMlipsburg, NJ).

El ect n|cDe|ceW|th To
Si 1 ol Ve M . e PR o R T YRG0, ier
grid)conaeahradd vmatrdftalaceeipmreeloa Itrdylellrilaéndhev'grtdm shid. Thd produeshadaken

R T A TR AR W R

flca slogl ([Exvgss abyleicr @@t Aekhed hhngﬁr{e)@ﬁﬂe ITht §eoddZONEs then eluted

Uv Vi for 10 mnutes. The s pi N .
@%& Oﬁ hrpre RCYL M EN R&Ploz%%tpso;ﬁat xlafdsfg 043" of a blue solid.
H&ﬁﬁs&dlb&doﬁ HrofX @dERJng (410 g eftigansy @ﬁg%f !srﬁzkll B@% needles (0.048

ared consi sting of a solutjon of

FmeB2sGh: ApHes el iogpor BoIRpk GraRdyoy Tafpwing deta: 'HNMR
&O@MIH l@@t?l%rbe* 9 -fr@ 4H7 kg, @@iduy'—%nz wasyrh) 4. E%&cﬁgldgﬁeﬂ‘i%), 5.9

|ntoa rln cartrl
@wf@nfe&l (Iflo‘IfH)t Bé (@vmorm Hz,dldﬁ)nhiﬁh%(npﬂ# it eand (NBVP)D Q)6 &d) m/z

54 (ig9PAe) 4

Example 4 — Preparation of Electronic Device with Au Top Contacts

An n-type silicon wafer with thermal oxide (i.e., silicon <100> wafer highly doped
nt+ (arsenic) with a resistivity of <0.005 ohm-cm, and supplied with a 1000 A thermal
oxide (SiO,) on the front surface and coated with 100 A TiN and 5000 A aluminum on the
back surface from Noel Technologies, Inc. (Campbell, CA)) was (i) washed with acetone
and dried with Ny, (ii) washed with isopropyl alcohol (IPA) and dried with N,, (iii) washed
with deionized water (DI) water and dried with N», and (iv) then treated with UV/O; for
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A 30 mfmm x 20 nm area was printed with sem conduct or
ink on this sanple using the foll ow ng DVP paraneters:

w@200eRsaes tri dge having a drop vol une of 10 pLPCHUS2009/045667

cartridge head tenperature of 28°C, a platen
tenperature of 300C, and a drop spacing of 20 um An
ink jet drop matrix of 1501 x 1001 drops was deposited
onto the substrate; the drops wetted together such

I(hﬁhmft&e TRK w3k Lé'él'nBE \92%"@151?‘%1) tc%@te@rvﬁﬁl a AMGAc solution having a
sem conductor |ayer was allowed to dry at room

vieqppier eft IrlemPobY sieePabys (reealeriting raficlof élrS %@)W%ﬁnaéﬁmped of 2000

Ao TS L0012y PR STESTRE 4 AED o

@il vaosirako Uthéi.sapil emygesmivelat i) on 12 00Cednortmbephere for 15
t

PRy 0GRSy FIEES SRR BE RIS e grone

mtonweommhea 8. 5Exv$%pbé FARTOWERAL aBRS0S of40lEI eata @tﬁ| mrconla

SRR ! BN LR AT P T R S MR Rbications

Nos:lop/em 887 dndlain/ Maked)s 1 eVt (fIRGATRIHY a 8¢ peabinader, and 50.0
E)/ @8 whil e 250 nm of thermally-grown oxide served
° i BPRWOIPFc | ayer 12. Source and drain el ectrodes 14

and IFhréceSpids iweed Prep@e® oh ArsiBdirayas aapBe@bbAG Wik dnbf the
silver thr OU%E a. shadow mask_ under hi gh vacuum
PYryingisprisondpgior s pramlations. offos il PRspCr e S Inufospigatian was a

é’o@lﬁﬁ)ﬁ(‘oﬁh\()@\kﬁ% gafy. ;ﬂb%@c&eciﬁanr\@t% Ml?ﬁyr@ﬁ@%’@ﬂn %ﬁ’t&menz\é\ﬁe For

000 mm and channel | ength For the

%lb’\hDé%% \hﬁtlﬁkgfenwlér()@cw%@e%olutwﬁeofsast/at Blyl-PErSe and 1 wt%
ﬁdl%@}'f} d(bg) ﬁ&%ﬁﬁ&lz&& Yt Qo&oﬁéﬁ&l é@mp Dlﬁé) e 1& forkhBation

electro surfaces were treated Wth nber of

Wi ofoligmaed 1 FowGh aylerpsenwbDﬂ?ﬁp@B@P%)r%nétlaw% pelyityanefPS) in n-
Mi becﬁ%@l conductor and shift netal work function to

[ n‘gr ove char ge injection as disclosed in | EEE El ect.

Dev. Thetitk sc(l@tﬁ]mg)verezﬁlterwmrc(u@ adl.2ankcret fikkdr.apd leakded into a print

Mi [

§a¥€1‘d§ehes (?] ?olr ta?l%l?{; 2%0(!]_?]6%% Fi)rg< a]%%@%lt&ﬁbs)fﬂ] np%ufactured by
Fujgamintagx,i Inc|(Gaded ClalDaJtCAMEr A Yoohml i 20 tredartco was prlnted on each

S50 b SRLSERBEI AL SRR Bhe s o
Wnilﬁﬁd’lﬂ)(ﬂyrﬁ&f{nzm’l@ﬁﬂﬂﬂdgé havaigth @ep ey of obpiddiaseph); alcartrldge
T gi cal I {%%ﬁiuor obenzenet hi ol - % te eldect rodes £ 20
{5 @B IR O PF s PR REPBERES Wor oI Bgyt FTREICS o
fleydB@ersWhs! rat Bk Vasirdp@atrikrated xWob h drops was deposited onto the
hexanet hy| di si |l azane, (HVDS). Neat .

substrate, the’drops wetted together such that the ink solution covered the area.

The semiconductor layer was allowed to dry at room temperature and then
approximately 1000 Angstroms of gold was vapor deposited through a shadow mask
thereon to form an array of devices with individual constructions similar to exemplary
device 20 shown in FIG. 2. (Although exemplary device 20 shown in FIG. 2 depicts gate
electrode 16 as a single layer, in the present example, a three-layered structure, namely, a
heavily doped n-type silicon wafer layer, an intermediate 100 A TiN layer, and a lower

5000 A aluminum layer represents the gate electrode of this exemplary device.)

The devices, made as described above with a channel length (L) = 100 um and a
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HVDS was deposited across the surface of the device,
and was spun off under a bl anket of nitrogen (1000 rpm

WO 200938518 t hen 4000 rpm for 120 s). The devi CRCT/US2009/045667

substrate was then placed in a 1200C oven for 2

m nutes to anneal the nonol ayers. A sem conduct or
| ayer 13 was deposited by drop-casting a 1 wt%
solution of at |east one pentacene conpound of the

BL558 Width e atiipeH &an% Q{e\@@ﬁiov.l/iﬁg Elpirééedﬁﬁier %IOBMW@AH& Rffown in
but yl benzene or cﬁlorobenzene) over the source/drain

Eahde? belde gs nepirasdolsingilobilats Tabtiether @ cevapoihafE&CCMYV Test
' he substrate with a watch gl ass).

%@ghﬁ%@%ﬁ%‘{%%ﬁgﬁsol vent had evaporated and the

s €rabbon funpansonas ChirgaChyiecyybitinl Vilueewnrenivats dewEleetronic

surface, BPhecesCosprisiteTRepeplasaedAilyl-TIPSRACITBVES f or

120 seconds to drive off the renmaining solvent. Each

device was evalluat e@harge OgrribbiobilityyValad Gen’Tési Met|hod

Il described abovieS-ptyptmal | deviycBIRsr dmetiersiPior

Tl P&- pandiagane (were as folljows: - charge c I_er

mobi Ihdbylity @hlues exgrogg%ed fIr om%t &’} i néar &é{}?ﬁe

var redphfign0- 001 To U. 45 ¢mvVs, - thrgshol d voltage

var i gebiiiiemme |to 11¥97 and |- on28f current343&ti o

varied Jrgp 103 to 106. Typijcal device paramerers fjor
DI | P} Paipsntagene BASAu ellectrBdés: - chary¥2carr|i er
nmobitTty varues extracted fromthe tinear regine
¥anlgds £ pom, 00 oft]ﬁ 0 %Ifem_%v.ith' ! eé&l?’c{cgs:/oltafllgg

var i eth futgm sU@2n trafetGdth fiyrpiat atidel evincExapmplcadrapefis wheied with

DIP-IP ent e .on el ectrodes: .- ,ch e carri.er.
fsisn epd aG6] L oy ¢ e g YD ROPREN obal AR Lpiadrica it N,
@ﬁ)r\mgei Wwamd€ofNo&! \tvnelqm)lwagmﬂﬂ;dri/ed ?inmeﬁhﬂidcti\x) ohdnagated with
rie rom 10 - V: and - on/o current ratio )
U8 seBizort G2 GV 70510 ki) o “Smelg &gt Soning with &
sbfrtBin sffemcl Rpimipyired bs apvcapyd i Eydngiihvny Rpeatiamengor ink was

cl opropyl D PS-Pent acene
Igr%})/ared gonsigt¥ng of a solution of 2.0 th

o TIPS-pentacene and 1 wt% polystyrene (PS)
in n-butylbenzene. The ink solution was filtered through a 0.2 pum filter and loaded into a
print cartridge designed for the DIMATIX dot matrix printer (DMP) used in Example 4.

A 30 mm x 20 mm area was printed with semiconductor ink on this sample using
the following DMP parameters: a LCP cartridge having a drop volume of 10 pL; a
cartridge head temperature of 28°C; a platen temperature of 30°C; and a drop spacing of
20 um. An ink jet drop matrix of 1501 x 1001 drops was deposited onto the substrate; the
drops wetted together such that the ink solution covered the area. The semiconductor
layer was allowed to dry at room temperature followed by printing silver source and drain
contacts at 304 dpi using a SPECTRA™ inkjet print head SM-128 having a 50 pL drop
volume and Cabot silver ink. The sample was heated to 120°C for 10 minutes. The sample
gave a charge carrier mobility value of 0.08 to 0.122 cm?/V-s as measured by Mobility

Test Method 1.

Example 6 — Preparation of Electronic Devices

Electronic devices having a construction as shown in FIG. 5 were prepared as
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Synt hesi s of cvcl opropyl diisopropyl silyl acetyl ene :
This material was synthesized using nethods identical

W@ oovhdHes used to prepare allyldiisopropylsil yPCT/US2009/045667

acetylene in Exanple 1, sinply substituting

cycl opropyl magnesi um brom de for allyl nagnesium
brom de. 1H NWR (200 MHz, CDCI3) d = 2.3 (s, IH, 1.1
(br-m 14H), 0.61 (m 2H), 0.45 (m 2H), -0.44 (m

folbws. SHBERS SH-&oped sﬂlcon wafers wers used as gate electrode layer 16, while 250
6JS- Bi sfcvcl opropyl di i sopr o;) | 6t hvnvDpent acene
¢

(@€ thepradkyyaromi pgdwﬁ‘(eg@é Ais ctrlch:Yiegl}mﬁiogqueapd wiadn electrodes 14
}qe feegl]%g{eﬁ‘é IQI)? %)5be Bﬁ'ﬁné golh Q%QV#Stﬁ%ué}Pa sha[dow mask

synt pent acene in
wglos high wta¢umgl cqnditmp@: opi ehivrecomdatsaih @ielcybdeadéta}aﬂ df eeﬁp@mlvely

ro el ]

B B 3 ARy NI GRI0GME . g jo .
For4ahg dekjiced w:;th3g02d clbctodelz the4$-tl)3$traies4we(rb cleaed 28Hxpodrs UV/O;
% §‘Q '$C21 (m 2H). Exanple 8 - Synthesis of

ﬂ% §E% et hyl enepropyl ) di i sopropyl silyl et hynyl)
pent aﬂﬁrkﬁeciraddi)sﬂrfaheseﬂgfb tigh 2 wathed ylhrﬁlﬁhe)of Sﬂymlttlmeﬁd Bloﬁxflayers to

| - met hyl ro di i sopr.o Si |

& it REREG R iscies B A i ot R PoBaforkio logigwrove

aﬁegé 1hﬁctnirn@@a1ﬁseloaéd Wl [BEE 8. apaid Eéztk xtooap eztzymn@}undlach et al.),
mple 1), npl.y. substitutin l.ithio-|-butene
é#éffca@@ eriqf “§1i1°chds Byoppratedihagt YHP&‘RSW 1%&6@?1@%?%01 -based

RoRber | tRatn@hfab¥ e, Unaiwat mof Sifdited foorocﬁthléﬂrﬂol dodecanethiol,
magnesi um brom de. 1H NVR (200 Mz, 3) '5.76

@q&‘ane\ghthqoll j)elp.ﬁ:neqngy 45m5t\130;(y@9132ﬁpethlgl pg_ntgchﬂqgobeppanethlol and
%enfa]ﬂugl%beﬂzlﬂ?ﬁethlérl OQy%lpa[llyj %entlﬂl@r@begzéigthfo@rn{:ated] elEct?océs yielded

Synt hesi s of
@m]_@lngwg‘(h\the best morphology.

1- metfyl cEOf%Qch%%lé_ 's%l%rt%}’e)d% %&‘aﬁéﬁﬂ%ﬂd)sﬁ&{%ﬁﬁ%%) Neat

(2-but-1-enyl ent acene
IMapawedlcnsditad agress hhﬁjislrfaq:emflt]mdetvme,tamdg@s s ffumder a blanket of

i %Bé@?le(ﬁ @F H)'gl k¥|3 r(%e % El? g@gé r%%% 3%) fcﬁé:(szgrglrhg d%%lbe ?ut{sq%lltg was then
pleetlyh @ h20°Carvedfdr  Indhutsop mnwl the mpholayed. yI ene. 1H NMWR
Ooygglaiﬁﬁcr%ag%g ia?rf:r:bsgwgss dép\%hi}ﬁ%l}_l%/ %rgli)_lggsti&dd’ g)/t"/g s%latl}én of at

I%asl blzs p2hiacend. 8c3m1§d11ud nbf tle =prdsehlz , indrjion 2(d15901(/é]i tin luene,
?_‘r@}glb%lzene bufylbeng)ne or c?fl?oerenzenej 0\?768r tlfll)e source/ﬁragn elegtrodes8 The
solvent was allowed to evaporate slowly (by covering the substrate with a watch glass).
Once the bulk of the solvent had evaporated and the semiconductor was clearly
crystallized on the device surface, the substrate was placed in a 90°C oven for 120 seconds
to drive off the remaining solvent.

Each device was evaluated using Mobility Value Test Method 11 described above.
Typical device parameters for TIPS-pentacene were as follows:

- charge carrier mobility values extracted from the linear regime varied from 0.001
to 0.45 cm?/Vs;

- threshold voltage varied from -2 to 11 V; and

- on/off current ratio varied from 10° to 10°.
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H). Exanple 9 - Preparation of Electronic Device using
Di p-Coating A heavily doped n-type silicon wafer with

waoed1mest rons of thermal oxide as in Exanpl ePdI/ugz09/045667

used as a substrate. Substrates were treated for 3

mnutes in a Plasma C eaning System (Mdel YES-d OO0

fromYield Engi neering Systens, Inc. (Livernore, CA))

using a power setting of 500Wand oxygen flow of 1

AL B decGHPIIGERE DIPLIPS pBfAccllt BUAE s The

sanpl e was then (i) coated with a sem conductor

soI ut-i hargashmigr aokilipcadics nyfrasfsgdia ths lipsrveeime vafigdofim 0.01
Jeshnol ogy LTD (Coventry, England)) using a draw

speeé:of 3 minmn., and (ii) then allowed to dry at

r oom-ttegeitdtategs V%pfbfroml 120 ed2yV;800- 1000 Angstrons of

9ol d vigs, aRGL HEPOSLL Bl L eRR Lhr ough a shadow

mask. Transistors ﬁ%n Characterized according to

Myticall ﬂd:wce\tatamte’fe@t DIU@HIHS geitacenEac Ag sknﬂr@bm duct or

sol uti

n- but® %réﬁ %ﬁ‘%r ‘E%trll}téf rY?I“eWﬁtr@ﬁte%gfam tg ehneflf fegireoripd frgp 0-005

to®.(usen’(VRal | Life Sciences ACRODISC (r) CR25 mm 0.2

um PTE e filt nduct or sol ution

was plt 5@% 4@82‘%%”6%6&%% gZ%G\Er]r?I?gappr oxi mately 50 mm

Wi de,- do/ofduiieefrati@dicd Gomobtgiy’. Approxi mately 5 nL of

solutlog was u?ed_ Adter coathg,ol?ng@crystfts me{e

pentacene

"n‘eoarallel to the dip axis. Source
g sihylegetylsnst i ve to t he
sen Oﬁf‘sd Hﬁkﬁﬁl &Eiﬁsy %ﬁle@zeﬁyﬁ@né Hl@iho&sh ﬁiefft'ic)éi; Eda{h%sebﬁs!ed 96 Prepare
t he contacts. Semconductors used in this exanple
gl disogrpyylstybs:cpaencde Exampleili yinplyl gbgitgting cyclopropyl magnesium

{LPEPLERPA QPRSI Y N W LPeBkssanes . . 1
@ty nyH], pen timc2ie 0 @Ay 2H)DIRS) (m, (1HY.)
6, 13- %@% | (_AIHEI hﬁ1s?cy81%1r)r%8\¥lg%§)olp}o%%gﬂxg&}{anll)pgrlta?ctelﬂé/ Mc?opropvl

Pent Ao heh ey
DID Fteycropropyl dii sopropyl silyl)

et hy ent.gcene | apr op DIP

di p-c %‘gﬁtﬁﬂ O¥S PHBE™f 8¢ $Fle%ﬂdsc%ﬁﬁ rdp 0&%‘658? Lypyngesize Allyl
biTss - sdnbgsédeaih Gixaﬁ@let heshfle @ﬁusmuﬁﬁ P& ropyil dits BorBip y14iR€ acetylene

devi ces needed be neasured per cent

f
G B d o 0Byl 1A e iFo AR, (IO e DG adosr 48 B (dd. /

r d ba f e t e
Kb, S L0010 FR35 AR 190 B2 HBRAS A 021 o

#di-ting tool such as ADOBE(r)

Example 8 — Synthesis of 6.13-Bis((1-methylenepropyl)diisopropyvlsilylethynyl) pentacene
(2-but-1-enyl DIPS acetylene)
Synthesis of (1-methylenepropyl)diisopropylsilyl acetylene:

;.)_

This material was synthesized by methods identical to those used to prepare
allyldiisopropylsilyl acetylene (Example 1), simply substituting 2-lithio-1-butene
(generated in situ by treating 2-bromo-1-butene with n-BuLi in tetrahydrofuran at -78 °C)
for allyl magnesium bromide. 'H-NMR (200 MHz, CDCls) & = 5.76 (q, J = 1.2 Hz, 1H),
5.55 (quint, J = 1.2 Hz, 1H), 2.41 (s, 1H), 1.06 (br. s, 14H), 2.19 (q.t, J =9.5, 1.2 Hz, 2 H),
1.10 (t, /=9 Hz, 3H).
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PHOTOSHOP(r) photo editing software to identify and
render areas of exposed substrate as uniform bl ack

W@ 2009/188910€0l oration in L,a, b col or space, thenPCI/UE3009/045667

usi ng the histogramfeature of PHOTOSHOP(r) photo

editing software to identify the percentage of photo

with lumnosity (L) < 15, and then (iv) averaging the
result of the three photos to give a value for surface
cover@ameaf of 4163-BUHRT I @lyEencdidByl Yk SR oRsi B 1dith APGHentacene
coveragg: Y\@§Y1t]j]p§l pUsEdnE0 calculate the effective

channel widih of the TFIs, and this effective channel

wi dt :

vl ugl"sh\i\@fﬁﬁtgﬁfgifal% g\rl\eﬂ%%]é:& #{%megltig{a sgﬁblég{) tHoSY ugzp Iod %)}g%}%sme Allyl
BifSepemiagencc E&qamele W, dtitply Vesbftitgtige pl me@alﬁnemcpﬁ)dﬁmr@ylsﬂyl

|1
Ehion Tgr Db ER AR ARG o Lo R Giach Py a0 . an
angl (@oy = 34, toheHs WH)at.el chly g€ 64 Hz,pehcentq,./ FOoHz, 2H), 5.83

BTE 2 ot S RS A T 355 B R v

CEen the effective channel wi dth would be 800 m crons.
rge c carrier m)bl I [ ty vaI ues for the sem conductors

APl cRakation o 198 Vice yeing RIsCopting\y and wer e
measul ﬁgav‘ﬂ? ldBIQed'\{szbé bﬁlb(on\@éfglewfﬁ?$600'\&ﬁ 26! ofjtﬁcs;&ffa'l Qﬁge as in
above. Tab . npari son of Charge rrier Mobil

Kranipde fovps mS%dnﬁw §uhsmte ElSabtiagsn e TOE93tede £or Comtpyuies jim @yPlasma

g—fﬁgén g?s‘i%? glggdel § EF%GE}( (?O%m lYPelngﬁénegan L§yst%m§ Ny, (va%lore

CADISINB; agfopuee B@Wr&@fyﬂoaw @tdprxaggnl &w 91‘ étsilarqul Wb-1¢ gapometsT per
S ' fo1-f t ' » . .

GIBRIERE SHL NERAZ bl 0L OR50 ACERSAL00 S on e i

caatinglafipetatws NIV AIK] Inirerth Nams fTechnblgy &h e (@bse;xub'ybmgland))aﬁing a

crlrr% di Cere]ldorf %t halln/renln N-aB{lo S %CI 'ﬂioweg eto( dry a rog’ngl temple)'ature.
scoop of Al

Aﬁprﬁxmﬁﬁ:@b |89(Q IGOﬁeNngsltmms pofogold ridseyapomeemsadid édreoa through a
ef | ux cEn was a

e . m Xt
TR OB e i e R oy B SOy S Batue Tes
stammoed t he predom nant conponent to be the
tribr nat ed roduc After ing, water and
di cm%cmws?lﬁaﬁ cfperse u&alaéfaﬂs S ﬁ@ WP/\é\gH ugion 4 dbyjydenzene
ﬁmaf athedh hatl Besh RSdIgHioMd e x\mmlfeag“e%ndésl ACRODISC® CR 25 mm,

drochloric acid, dried over magnesi um sul f at e, and
QgﬁlgéaTE]% ISW gter) The semiconductor solution was placed info a dip-coating

tank approximately 50 mm wide, 5 mm deep, and 30 mm high. Approximately 5 mL of
solution was used. After coating, long crystals were present on the SiO, surface of the
substrate, and typically oriented parallel to the dip axis. Source and drain contacts were
oriented relative to the semiconductor crystals such that the crystals bridged the contacts.

Semiconductors used in this example were: (i) TIPS-pentacene; (ii) 6,13-Bis-
[(isopropenyldiisopropylsilyl)ethynyl]pentacene (IP-DIPS); (iii) 6,13-Bis[(allyl-diisopro-
pylsilyl)ethynyl]pentacene (Allyl-DIPS); (iv) 6,13-Bis((1-methylenepropyl)diisopropyl-
silylethynyl)pentacene (2-but-1-enyl DIPS); and (v) 6,13-Bis-[(cyclopropyldiisopropyl-
silyl)ethynyl]pentacene (Cyclopropyl DIPS).

Often dip-coating does not result in complete coverage of the substrate, so the
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thin pad of silica gel using dichloronmethane as an
el uent. Renoval of solvent yielded 3.4 g of the

wW@e@dastoei xture. To a 100 nli round-bottom f| aBKI/US2009/045667

equi pped with a condenser and stir bar, 12 niL

di met hyl f ormam de was added, followed by 0.54 g (2.07
mmol ) of the tribrom nated product from above and 0. 43
g (2.1 mmol) 1, 4-anthraqui none. Nitrogen was bubbl ed

&@cﬁ%aﬁm width Uf thO Be i@k nélleddVstiRSisurbdefhedeteeBtael @ substrate

pot assi um i odi de was added, and the reaction was
h@@@%@valted Py gk oyas edayesl bﬁdéakl%@tqedwgl%@oamOé\T/b@dubstrate
| S
%,tolil gl?%agﬁf?igatﬁcﬁeg@??ﬁ S}g%l @ que H? ‘%\nﬁttﬁ% QXI such as ADOBE®
%@F@Sbloﬁn ¢helo etlitipg setvres to 1¢¢n@f)r @Elubltdenge@cdf ﬁ@pqmlssubstrate as
goingrblla%lg EO ? b)géeogdergtgoln nlg %2 tgcscglcgr sggcen{lgg% 1116\‘/{2151@5g tﬁé }dlstogram feature
Gi“y ﬁHﬁ)é"QSﬁQf' photo edltlng software to 1dent1fy the percentage of photo with

BP0y Den abnge ) prRERanEfy Bl ob e tines s e

folr aﬁl'rfac(e\Motzd’ia@t ofrthdanbhstrivas Theolakd dfrsdﬂ“ﬁcertiot/dsr@@emsamén used to

%ﬁ (I:ed eféaﬁjegcﬁlar?r%ﬁ gllﬁfl %g%}?t % f 1s e ctlve ghanneq wmd'th was

ﬁs@& ab Q@rc@mél chiat o8 CFP Whility Naret.y ITas efoﬂmﬁg X &ad used to
n- Butylllthl um (2.6 m, 2.5 Min hexane) was added
eplvate effaciivg gharnel yilh: eaction was al l owed to stir 1

hour, then 0.98 g (3.0 mmol)y; 1511 uoropentacenequi none

was added, and stl rri Hﬁejﬁﬁeﬁ:—@ﬂ% @verni ght. Sever al

drops of saturated ammoniu ride were added,

RLE omed By cFediibve Uﬁnh@ln&‘i'dth d i{ e 1§RkHbf QOrBRd BRW &fhtacts
into a solution of 2.4 rmol) stannous chl ori de
@pdgipsiede A @o2s e ssld%‘&qwéwélwme@fé hFereIX@mhlm ifthie gowgge and
ﬁgalnr@écﬁﬁ(ﬂ:@ g?@be@trﬂl&Bﬁsdloflé)ﬁnd]tQ%ﬁdﬂ era-Fr rc@ﬁ then the
nmet hano Yo aqueéous rochlorfc aC|
éﬁ@e@bd@m@lmdthwpmlgb@@ﬁ@mm% for 15 minutes, at vvh| ch
tinme

pl ac:ecz}]q‘rér‘?-C t e re ?l g‘\é@ge gcgq T Seﬁgé%ﬁg%?%§&léHts %}?M@ fre shown in
Gableo belbl ard Woﬂelnuhasumbd wﬁnglbﬂsblbnyr\faﬂuee”ﬁbsﬁyethod I described above.

hflgg)[mé % agrl? n SIF gﬁ'ar garngrel{/lo 1? n\galue s%re%lsénp Iﬂ'or Electronic
CYLES G pmprL es Cng ta en —DI ﬂout 1 fy]é)IPS and
o) | w@p&%@ Pes. ¢

nmol , 399% of product as Anal ysis of the

b| ue naarll es—br oduct nrovided tha faoll r\\:u no dat a:

| H NVR (400 M;é;uul Eﬂ\fgerlﬁam@r Moblhtyv‘i’all—aﬂe (cg }ﬁf ts _ .
9.2|(s, | ol'P%s, yl- 8 | opp(siprs 22uB1-on CYGOBYOPX
2H) < l(_Dd ppnt_a:gne H@PS ,P(7 2°(Hd, DIPS 31> 1BIPSq 4

Hz, ZH)mmuims m IH|, 7.0 (m IH), 14(m 28 H, 0.8
(m | 8Apbilitsy, 2 OrkP3 2H) . OE&%m)IQOE%I SyhilRési ¢ of0.104
6, 18- Braye cvicl opr opy di i sopriopyl silylethvnyl)-2.9( "
10) { difimenopent acen

D [—~ -

mobility 0.176 0.417 0.201 0.387 1.46
value

average

mobility 0.155 0.265 0.147 0.286 0.559
value
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Synt hesis of 2,9-D fl uoropentacene-6, 13-di one and
2,10-di fl uoropent acene-6, 13- dione : 4-Fl uoro-o-xyl ene

W@ 2009/18510616 mol ) was added to a round- bott om PCEHEK2009/045667

with a stir bar and dissolved in 150 nL

di chl or oet hane. N-Bronosuccinimde (33.1 g, 186 mmol)

and a small scoop of AIBN

(2,2 -azobis(2-nmethyl propionitrile)) were added, a

£l i) €0 Qqﬁﬁb%ﬁrofM§ B REDRDyI RO ré i [Tt HY18 1 WiSro-
p&hdcteed for 6 hr. Analysis by GG M5 showed a 90:

m Xt W8 Rfis 5“ RLagddalqhiQodet rabrom nated pr oduct

At ers BRGl. J‘leeﬁ/ga(tl or egr 97, bt ZWaQ 5%3&5‘?&&&%5 rﬁlglgﬁgml‘%h a stir

and the organic |ay was separ at
baaiteed diasdvediin 36 enlhdidrlootthorc N-BointbsudiiimdlcdV.erg, 39 mmol) and a

u , r h
gsllﬁﬁpsggl)pgg% glll#sl\lf %f —Cﬁz@ﬂ%g) rnfl%)et (% [%101518&% w%reI al?id?d R3 ﬂux ctondenser
yasedttheltbd] 6nd3thg nmiﬁtutel‘l\easpneﬂdwdtfonf) ht, ut ev,hlqM'pooh amdgsw by GC-MS

|.ved n 12 h
%SWQ‘SHWH Sll?afpﬁmbponiné q?rﬁ%{hf ¥“bf?1‘?"§?a QEO&P“& %&%ﬂ BUiggdhater
ARl clﬁgllditbﬁlé‘(h@l&nw@asgdddaﬁm thobaasic Uapet odi shpaatd, Yen Qzéﬂled with
nmo t reacti on m xture_.was
T tad GG ARG ASRE g8 Bl dr et e gl e i e o
GAODRICDS sillich péledinpididilorGRdtRme as bif Blu@ite ®eMyvdl iof tdldnt Gilded 3.4
washed with additional acetone and water, then

& P e P X EFe et Yl Bups-Bpitm faskpapipped Wifpp congenser and

% tRf, aduat @SctylkdrBBhideeWdd&d, itsliowddNIynesd ? Qtw mmol) of the
6. 13- Bi s(cycl opropyl di i sopropyl silyl et hynyl
{rbrQiypY: ﬁ]togg(érf@m above and 0.43 g (2.1 mmol) 1'4- anthraqulnone Nltrogen

hY lgdngH QRBhH S 9&{1@(913’ 1*0% Qd) )ﬂm‘ﬁﬁ&t Wegna dé @12%1901) %oéssmm iodide
rmo and anhydrous T lﬁ?@mre a to a dry

d, apdi g repstioowes heaﬁd aéé| petB ddys. hThe gegtrontygas ajpged to

90%? h12€ glﬁgs %{a?eew%a%dilgctgd \%ﬂfl\ﬁra{tfgh tht el(lgégl%ﬁétiﬂ'entlﬁ @VM water,
@tetorne el fliothyBahari Aibt e@ultm@ splgbwey dicdmddy yigdengo.2% & €0.88vmmol,

e r 3- dlone and
PR R Gedaebdin R aReIbRERAR ks ' one 2nd
was eﬂiﬂiﬂﬂsmn% £1- Brsfdvnlﬂoma‘sldmntolomlslﬂa‘detﬁﬁl’vl)l]Zﬂhcvrope'ﬁt‘aeene:

e o R B o Tk 9 oL e B Sl wner

nieb fearsall p(aa&i iffla) icelbatha I pias Aisk wak lamyﬁlt anlSUANMNTHS and 1.5

%@rﬁ“ oD (st ey st e RATe TRyUF R .  BaB i (2.6

i) 2. StMQH h@%h'e)?d'aé BddeB&®ver 10 minutes. The reaction was allowed to stir 1

hour, then 0.98 g (3.0 mmol) 1-fluoropentacenequinone was added, and stirring continued

overnight. Several drops of saturated ammonium chloride were added, followed by 5 mL
methanol, and the solution was poured into a solution of 2.4 g (11 mmol) stannous
chloride dihydrate and 2 mL 10% aqueous hydrochloric acid in 50 mL methanol and
stirred for 10 minutes. Then, 30 mL methanol and 3 mL 10% aqueous hydrochloric acid
were added, and stirring continued for 15 minutes, at which time 20 mL methanol was
added and the solution was placed in the refrigerator for 3 hours. Filtration gave a blue
solid, which was purified by chromatography on silica gel using hexane as an eluent. The

resulting blue solid was then recrystallized from acetone, yielding 0.77 g (1.2 mmol, 39%)
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refrigerator for 1 hr. Wth stirring, the quenched
reaction mxture was poured in a slowstreaminto the

wa@otod/1padhanol sol ution and stirred for 20 m nREBEES2009/045667

then placed back in the refrigerator for 1 hr. The
solid was collected by filtration, air-dried, then
taken up in 9:1 hexane: di chl oronet hane and ri nsed

through a thin pad of silica. Renoval of solvent

¥ ShaRH b8 h&)&l&' lzt\%a%‘é\@? Fhe BMY M&dl@?ﬁfoﬁﬁt%&h&a%é fPBing

acetone to yield ue nee SIS

difta: tL hleNMR/E 00 &, Q@Cb})@dﬂ%ﬁ(sgﬂl(i\)ll%i?e@ lfﬁe9fz(ﬁ$ Ilﬁ\)w (s, 1H), 8.0
gﬂtﬁ* shH YR fﬁzz%) M"?(d ‘?D%lﬁai{z dng) 94%dc( §'—}_?25|Hz| é@ﬁ‘%rzH), 73

H, i sonmer I somer )
@GPI()MOQH lH)sbﬁém ZQH)2H8 (ms%ﬁfr)ero Bﬁm 2‘H)5 (m 2H,

ESQMB 1A g

pehtaclye
Synt he VnﬁPeélS Qf 2‘3 9—61?1u0r0@ehtacene% 1(3rrc110neha|)11d 2% rr1j‘(l)uoropentacene 6.13-

E]?d |Blf‘rh ﬁrg:og rl%%)e/(hg g&ﬁ l SI lc%le(? ha}/ n0¥1 Mbot?% flask with a stir
“’ar&nﬂ]dﬁh@l@ﬁbﬁeﬁbaﬂe I’d&hﬁ),rde'ﬁradd: OHYGB@ﬁﬂbsuccmlmlde (33.1 g, 186 mmol)

II-d| 3- Fl uor o- 0- xyl ene
%@ g sgall @60%55 )Atlé\ﬁ 2@&@3@ %%Hla&w@a%o%t&%%meﬁ o, Toflux
Winlibhser Shd bttdeBEd, ARG kN S:S@hre 8hsi Bfldh:2 fHL6 hr. Analysis by GC-MS
di chl oroet hane. N-Bronpsuccinimde, (33.1 g, 186 mml)

shewed 2 SHaP Fnl%t&]@d)é tiggromnaiqd to tetrabrominated product. After coohng, water
4l c@c}rl@r%ﬁ@ﬂh%ezw%taﬁd’édpﬁﬂpﬂw of ﬁlb'lﬁr)e) wheEPadidetlen dashed with
refl ux condenser was attache t he m xture was

waer andedilue hydsoghtorigricid, dapdhPYsinBegn g IaTSMEHS, el ¢ pesithrough a
ﬁlﬂﬁﬁadt &esllﬁra' g@PﬁMn%)Eli@ﬁileoline‘ﬂﬁﬁe tREmb T4l QE‘ @@v&ffi‘tﬁ@deﬂdl%%cé of the

After coolin er and di chl or onet hane were

paduct hmv@mrganmchl ayesr dwegvalepar 20ednl t h%rﬂlmbwé‘dnmmtd@ with
| ut oc rj e

1}9@&&‘ un?ﬁ?n (ggl #J altegemrgd ?lhl{r%sllélg(tﬁgr oug‘ﬂjrr %e% S%lrg [ntragenf gas, then

mtassmal mdide u(é(i) gg24] ooy waetdiladend mnmmaionoﬁlxmm wenheated to

%’fé)ﬁ% ggerg%% Tg? resv(ltu %181%0189;{6 wa%nﬁg(otlgdé ghha 8(ﬁn) gvgt}l acego c %solated by

Blattion] zvamledd;vﬂﬁdldyiohﬂrananmaj@dmeradlée dituhel Ifonvestetye to yield

1 -4, |) ,of th i bro ated product from
;5%27;1}%01(1)2_1%?%20@%}65 Qﬁvélrfghaw nong. Ni trogen was
bubbl Bathckis ot IB-Bheyslopiteh 10k obpy Ryl Shil)eB9 (10 hdftuéodenta-

g (1Zepaol ) potassiumiodi de was added, and the
r eact(c ﬂoﬁ&@ﬁylﬂ‘ﬁs@b@?yl@ﬂylﬁc@@lé are g siaylﬁnol)T BRd §1@3a8tou®THF (7
was al to cool and the rec itate was coll ected

B Petetadded o, dry HBW L toudibttogt Hakicqiipped yitha g ker and cooled

RCH 108 §atBN G- 15k hh]ydm DL, szhM fnel§el>&£ﬂe? s %@Jlédddréﬁ@ﬁse and the
air-dried, yielding 15
solution was stirfed for 30 minutes. An 1somerlc mixture of the two qulnones (2,9-

"0 d1 uoro-

difluoropentacene-6,13-dione and 2,10-difluoropentacene-6,13-dione) (1.1 g, 3.1 mmol)
was added and stirring was continued for 12 hr. The reaction was quenched by the
addition of 4 drops of saturated ammonium chloride, then diluted with methanol (20 mL).
In a separate Erlenmeyer, stannous chloride dihydrate (2.1 g, 9.3 mmol) was dissolved in
methanol (200 mL) and 10% aqueous hydrochloric acid (2 mL), then cooled in the

refrigerator for 1 hr. With stirring, the quenched reaction mixture was poured in a slow
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i somer m xture of difluoropentacenequi none as a |ight
brown solid. Synthesis of 6

waoBiisfiee cl opr opyl di i sopropyl silyl ethvnyl)- 1PGI(/1S2009/045667

1)-di fluoropentacene : This material was prepared
using nmethods simlar to those used to synthesize

6, 13-

Bi s(cycl opropyl dii sopropyl silylethynyl)-2.9(10)-difluo

§tf%QﬁnBt%9§é1&ldl PeEXATRbBtidn dngBRA%E forD0 'Hﬁ!m){tess WRALIdCEd bRY in the
8-Di f |l uor opent acene-6, 13-di one and

IPfr]ngdfPrfprbhb pElt whid s CQH?C@E(W dilmationypiedfiek thehgaken up in 9:1
%Exglbeddg&#lﬁ%ﬁlgﬁ&gﬁg ALRRR ¢ él%}}gllf gntﬁlnalglé&ll of silica. Remibval_of solvent

oropent acene- b, ione mxture. Analysis
oEldthe slunpbue powdayvhiek rechstatlokd dwinragetdad @: yidlHbNIWReedles (0.1

%ﬁ%;.g%%ﬁ%}gs‘%%ﬂﬁ%p@e {?%e,%te? Bf,(oﬁillcst i)gl@gride%ﬁ?’e%p&izag ,%at%'}_},(P%—NMR (200

MLnEPCE), 5 :793 % raH dnper, RHoivemer B Ontels, 24, asondB)A, 2P iSomer

sone 1.3 8 :

%m8 Eﬂrﬁf dsogle( ’2 ,_dsomg(]gm;(jn}?l{, 1%{ (hAggﬁgls8$1|)ef B9782 (m,
ﬁ:i Sis@ha (£ VaH, damogp B, dbinsidpat oy i Ichlostfbrnyiknyal)2 1 3, (&, 28-H), 0.8

tr yl pent acene Synthesis of 2,3 ,9,

g?lgebgr@tﬁla pent acene-6, 13-dione : To 1.6 granms (10
Hmﬁhp)le of — 4ybhdlisEbhyIBigbfcdnpkalyisibysiepyisyRthyhi)-eBhianalfluoro-
pasacagded 0.56 grams (5 nmmol) of cycl ohexane _
1, 4- Byanesis bPOY SR Rh @ $SI0L dbicRd Of1 1 1diucsdRhabdhe-6,13-
mat erdigles, 2 drops of 15% aq. NaOH sol ution were

addeds FREQ-PLBEIRG AL UMAS]) WhEadlbi RPNRURESEHbm flask with a stir
i medi ately. The suspension was stirred for a further

berpigth dgsolydtein 10|k diphigreathage. 1 O-Promysekimanigle 4§31 g, 186 mmol)
ﬂﬁlt Q%Hﬁil ' sc@(;])d of R@Bﬁo(bﬁd a%llsl(f" ﬁfe%?lp%blctﬂltlrﬁer)f‘(x}efénadd-g@ €a reflux

sol i d qui none was wash I'ous met hanol
emkerser ‘aitﬁdatmal@dailﬂdoﬁhemm@reawa‘s rdﬂhyied\f@nmhlgmtﬂ aTTfHESlS by GC-MS

ﬁllH C ?&] ﬁla{ &16 rlglgg}ﬁ%@ucy\@és tyg ‘terﬂ)rgﬂltngtgajgdcfuw tm& cooling, water and

puritrcatio
ﬁpmamﬁleﬁ(auwwbr@ pddgdydrdi ths @qgarocp laly i waglsetaimtetly khen ashed Syith water

and %1¥eb focmo e%l@ c%eﬁ oyer I{lagrngsge drlfa%e an&) I'lP IT18 thrO%%l a thin pad

rou n was co0o
of stlh@g@h u&mgl dpﬂhhae@dethameamdnm@albﬁt dolveh yﬁelﬂyd l®ge, of the product
anh follo

F (6 by 1. 7.
15 269 ol BEoRyRar DB LPPS Y E Fynagia aid e b B2 mi
mnﬁﬂinBMatrﬂiﬂdal Kﬂ(a% ;a@ddil- ,followredMbyi M. llhjg)(amg)r?l\fyastcﬁdmsdrlbromlnated
w_.se, and the re i on S al ) owe O Sstir
8 1? t frafn a‘myecfﬂldﬁ)o%%,ﬁ ?216 16111531) NZOGHPEGNS; I&ltrgggl was bu%’;le& through

1hOsbREisR R LhiReRE, aRENE1 &, (11 Jumél) poEssHAS i AR ashs aaﬁéds fand the
stirring for 12 hr 0.5 nmL saturated ammoni um chl o

I de
%gload\g@dheafe& qtol\)‘,@dl 6(3; 3adays The reaction was allowed to cool and the

precipitate was collected by filtration, then rinsed sequentially with water, acetone and
diethyl ether. The resulting solid was air-dried, yielding 0.15 g (0.42 mmol, 21%) of an
isomer mixture of difluoropentacenequinone as a light brown solid.

Synthesis of 6.13-Bis(cyclopropyldiisopropylsilylethynyl)-1.8(11)-difluoropenta-
cene:
This material was prepared using methods similar to those used to synthesize 6,13-

Bis(cyclopropyldiisopropylsilylethynyl)-2.9(10)-difluoropentacene in Example 11 above,

simply substituting the 1,8-Difluoropentacene-6,13-dione and 1,11-difluoropentacene-
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cold solution of 1.9 g (8.5 mml) stannous chl ori de
di hydrate and 2 nL 10% aqueous hydrochloric acid in 6

woroore&Hoe The resul ting m xture was al | owed t oPGI/U82009045667

40 m nutes. The m xture was then added to a solution
of 3 mL 10% HO in 100 nL MeOH, stirred for 10 nore
m nutes, then placed in the refrigerator. After 2
hours, the green solution was renoved, 0.5 g stannous

& gfohg ‘ﬁmgt'u#%yfg{ ) @H‘l@luaroﬁéntékgrfé’ QUHERHS ahty 8l & @lmugfdpgntacene—

aCI wer e ad and stirred at roomtenperaturefor
il rdioae mlxth@n Apmh@é of Hheakodust piesided theifglaveing datf:okH NMJK (200

S Hen: i | d
Ut oSFIR 2oL o0 AN, G ARt R g, 72
of 11 ibdanec BMi 1. h (DG pey lmmeel iy A atdd3)r @8 @it 2 gergs@rar, isomer

I | uene, yielding 0.12 g
381 %)Vﬁsn{%g&éggtﬂ? StzFﬁé pr h as bl ue-green

e phoy gy i balgllcthypylpA 3k 10-tetra-
thhV]IDdlﬁdIeth foI | ow ng data | H NI\/R (200 MHz, CDC13) d
= 9. Byhthesidbl)2.3.9.1F-t¢tmmeth)pentacéne{psl3-didhd) , 1.3 (m 28
H), Or81.6rpraBH 10 mbhoB c(fm,S—Bih'l)ethyE)pBﬁl’(ﬁ)llaEle]i;ﬂe-in Synhhegiasol was

of . ) .

édi%d Q%?%%r&?}‘é CoPPOPAL §Yiehssrsplt-diops | Bpeiysann/ets digsoqutipg of the
astpCth Ayeh1 Q D WE @R 0) 1 6 BY.at@IeschitithRest §1ded, add BreciPitation of the

10 Bi sgglce: di hydr of ur ang) pent acene- 6, .13-di one :

AVEI0BS BPERPAIBRIATHY - | Ths- S&FW%}%W‘P@FHW B EEepgshours, then

QiR 260 d ©-folEcxe Q% b HRMALH NGd IALNY d611dRUMDY FAMRIA. The solid
conditions in 90%vyield. The resulting

AUBOBRY MRy drashadr with-copiops giethapety fhsa rﬁl@ﬁeaf\ﬂa‘é’asr alisyedgto air-dry

Wy Edidht. 5r1{%%in\6§é s 89%) GUE LQAEXADR- ottt p&'ﬂﬂ&ﬁoﬁ n THF
usi ng 15 A)aqueous sodi um hydrOX| de as cata st for

t he YyaHes -Bis[cvelapigpyldingopronyisidylethy]vi)-3
qui ncmet_am_ﬁo 96 % A flane-dried 100-nL round bottom
f1 askA (fhintedridi H00bmE ) ronadbatol disluiaeh st thaogens aneled under

%hﬁ% gldaﬂd I%EIE ift eaabgé gﬁthnt?lba %rhﬁ a?ﬁ’)%iréqﬁsl“l%g ‘i’@ CIJnL% \%‘S added,

r OUS
fotlyetdpy dpgyd @i mopt)c(py;dlmrcbpymgaﬂgpymwl)aqaty&mbyIn_FBlItjzihthum(z 4
&ﬁeg g E{jll‘int}}eé%ne&%r aq%TX l roog\%i(sg,ne the r]eac%mi WaS ¢ gl[ vxpe\éntos sqir fgrnldhour,
@, 8hidh POmBi1( g-(@i7hyishiohf 23, &m&)@ﬁﬁte&@%ﬁta&.néwﬁ ldidl‘)cme was added.

Sttt 6 11373 mieeirdaleRohmts ik et (ved by o

addiséluash of 1.0. g5(8nsl_maﬁ11)ugtaameﬂls aomR cumcﬁahé @hd demL 10% aqueous
oI d sol ution_ of

QOI ' %ﬁg|¥l%{£§£ﬂgﬁ{4ﬁ oriaea HgPATRC arg 2o digoft for 40
AFHERAUThEURH R Qth® 238 kol arhoﬁltlﬂfa— of 3 mL 10% HCI in 100 mL MeOH,
stirred for 10 more minutes, then placed in the refrigerator. After 2 hours, the green
solution was removed, 0.5 g stannous chloride dihydrate and 1 mL 10% aqueous
hydrochloric acid were added and stirred at room temperature for 15 minutes, then placed
back in the refrigerator for 1.5 hours. The solution was then filtered, rinsed with MeOH,
dissolved in DCM, and taken through a short plug of silica with DCM as an eluent. The
resulting green solid was recrystallized from toluene, yielding 0.12 g (0.17 mmol, 6.5%)

of the product as blue-green needles. Analysis of the blue-green needle product provided
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met hanol. The resulting m xture was stirred for 30
mnutes in an ice bath. Subsequently, 1 nL 10% HC in

wazonssiheOH was added. The sol uti on was sti r rRCI//82009/045667

one hour and was placed in the refrigerator for 3
hours. Filtration gave the product as a bl ue-green
solid, which was purified by chromatography usi ng DCM
as an eluent, then recrystallized twice from acetone,

b %lﬁ)‘\ﬂgg &'téi QHW@ﬁl‘ik ©60 (A1~ 81)@313)% 260 [raly, 71738@ 4H),2.5 (s, 12H)

Anal ysi s of the blue needf pr oduct prOV|ded
f-8(moi My Oddma8H) H.AIVR D00 MHz, CDC13) d = 9. 1 (s

Amp1d 1 8- ét?‘nthe%ﬁ)of6511%31§(§vclo%wvvld:l-ls_odbrédvimlgl%th%vl) 938 {gMis(c-

§h¥drofuthng)pe Hhc . nesrs
0, 13- BlatalL¥ cafovg-' PJ X . &Y? wﬁ@c?ne
Synt he . To an

oven- -4¥- c@ih}mﬁﬁ‘umm il ,@tmhis'db@wnmﬂwfbbm@ke vvawaad d@ddlzed to the

t rinmet h acet ene
SHRPUY e h SRR soutichy® g AT o vt
tihgtrofbind W1 2-difdrinylvefzedd was rebcte® @it qudakntViof o chlohexane 1,4-

&gﬁeanem BE—P%Sg%/d ﬁ‘gureﬁ W Sd&né Cﬁ?ﬂgéagsgceagag}(sv‘?g tﬁe qlrlard?uple aldol
ndensaidnad yR:&Oﬂlauestrew@ldnmaﬁ smn% bask,

[Tyl trjchi | 5. di ssol
oYL AOLBTEIARE G SO s D et e

fﬁt‘r@g&l%@r&acé@ iihd 28 HWAS LREWhiPPedk Whst Jud@dlsaﬁi%ﬁﬂyafbus THF and
funnel intowhich the first reaction m xtu

%0018 45-0 THROL ey dppipddiisppip st las ey lones %thﬁ%lﬁaumﬁ% B2 M

HEGRMhe AL va 0B d QYA ofwRE AL TsoRHo MWt BB wed RE stir for 1 hr.
resul ting solution was stirred overnight. In a third

%»\“7@riDdils(éﬂilhydmﬁ@aManéﬂwfer@kkdlp%00 fi: %aumppléd’vmthw gdded,

%ﬂﬂﬂ@g&g@  sfirred :1t2|‘3}%f‘r3]'1‘§ "r@a@MMTﬁ/ ﬁh&ﬁg%&‘%ﬁ@yfﬁuﬂﬁ%fos mL

solruyed @mrr@fnuuydﬂ@:rpieoﬁyllowbd bmﬂ@teactdglon d,a qid petetion ¢fnl.@@g (7.0
700 S .
Binebrsghat TR0 B nd 3t T W RORRMEAE QR in 5

mbhaméwl e fesuln@m@mrg mak etiradladfgeil mwmes tilhemice éatby Sdbsequently,

LRI Bt & o PO oS 40feg, s sption wistiieg for gpg hour and
Why §Ihcéaltlﬁr1h¢/\m}1@ﬂd61dfdr(3 idurss Fideg@ntgavd ﬂieIpIWidt bsla blue -green

%931&1 b 81?-, over eg?)’gtcpwgﬁ?o&h%ﬁcéélggpm iascana(g?%lt, tla)en recrystalhzed

ﬁ\*ﬁ?&i@d_)rlﬂ @cdtdﬁﬁ ﬁalhing,bh@méecﬂéﬁst (Ioaetg@d 26 Eﬁn(ibl heranenaRsix 05@16 blue
he or nic

P e T e o GV ity LT U MEEeCDEH s £ 40
ao@s aﬁmgems rfﬁ{)em@ﬁdey@mep ybeht. | i ght brown

ul Furt
Exa%mle 15— Svnthesw of 6.13-Bis(allyl dicyclopropylsilylethynyl)-pentacene

Synthesis of (Allyldicyclopropylsilyl)acetylene:

To an oven-dried 250-mL round bottom flask was added (trimethylsilyl)acetylene
(3.2 g, 33 mmol) and anhydrous THF (24 mL). The solution was cooled to 0°C, then n-
butyllithium (11.6 mL, 29 mmol, 2.5 M in hexane) was added dropwise. The solution was
stirred for 1 hr before the next step. In a separate oven-dried 250-mL round bottom flask,
allyltrichlorosilane (5.13 g, 29.2 mmol) was dissolved in anhydrous THF (20 mL) and

cooled in an ice bath. The second solution was equipped with an addition funnel, into
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purification by chromatography on silica gel with
hexane as an eluent yielded the trinethylsilyl-capped

wW@e@dustioas a col orless liquid. The trimethyl SPCHUSHaP045667

was renmoved by stirring in THF and MeOH with 3 drops
of 15% sodi um hydroxi de solution for 30 m nutes. After
the addition of water, the product was extracted into
hexane (2 x 50 nL), washed with water (3 x 20 ni),
GhicR theON &S reIRBASSIkHR S RLE Ttlé Hs@ 'ie%gmo@ﬂg(ture was dripped into
concentrated under vacuumto yield q mol
thg sggondfsofution| el asripd §iiidg. mmn@l%ysﬂg igfu mtgeS@moearW@sSstlrred
% gggg product provided the follow ng data: | H NWR

MHz, CDC13) d = 5.9 (m IH), 4.9 (m 2H, 2.3 (s,

In aﬁh@@jpven\ﬁrmd 8ound Hpttorh ftﬂsl{—@OO ’m—ﬂ)) eq@ipped mth 4|e|y>ndenser 70

[ Bi I

%méb SRSy et it pBTARER S Bl R CLEME afigrous
dlethylnttherosmmdnobﬁ oynlcfﬁr@&yk bromide (9.1 g, 75 mmol, in 40 mL Et,0) to

(Bl B0 L P PR e S T B P R B Biocin o

1 he Tlfeamwl)s&maethtlgmd ahoait il theg Resdvednfrotl th¢ hehg a3 the crude

st peBt B e i Tl oo i atiel R osent

REBwaC B ecflibtingaiemight 94 hg readtibh HaD kpend@sl tgdtﬂledmdfhb@ Rf water,
heat i ng at 600C was resunmed and continued for

Bep fiwﬁe EHEYIC Ao dtswéverfé%lé%liSo%ldse&rM?dflp@dlexqfwé2 S, The
68AGE 18Rr Was wasachied war 55‘@( addi 1] efd 8fin2 ditkd %fverama%]nesmm

saturated amoni um chl ori de sol uti on, whi ch caused t
wibfieq §ltered. ind conceatratet spdedivegrugy o e avhgih deorn figgd. Further

0 l, 0T, d
B, 8 SRS, o ok, 2 L s

'(flzlwlyl}ﬁl_lyl -cappod my@lcb@l'ﬁ qotar Ssal@gu@pl Sldhke titnethylgidy! gap) was removed by
ieduranh WP Al oRas £ bt Rlardidd sonflifinfor 30

I ol was ad in a slow stream t
mtralmao ydtecthie @dditden gbmtbn, the monﬂlctswsr ex¢rdcttdmtBlexanan2t>e &) mL),

WQS%Qd I“ll eq § 20]tn drle Ve§ 196 1u Ssuflflatlet & ?gd %H(g concentrated
WA 86 ed i mal

rinsed ano redi's
uhdehkzmuometb h@eﬂdz 0@ Cﬁ3 l:ﬁnﬁﬂ IISi 121 olﬁe)m)iteleésahmmi @Andlysis of the

h ne:. di nmet h nd r

SRS GUE Dlodied SRS Rl rafinad iR AT hSIR LA B T 5 - 50

@h,uent 4.9 The2HRI2vER! 1MRY. 7 @aov-ed 2thy, ilelsd J1500.6gmOfiH), 0.4 (m,
ude, pr ?ﬁct as a blue solid, which was

%é%f%@&%ﬁq zed from about 125 nlL acetone to yield 0.58

g (0.82thamobt 6, BOB KA DA @pRHIR) vibihy ey RE@E ceife:

Anal ysis of the blue needl e oduct rovided th

f ol | o ¥gO§ardaed | Ppwwquzé@ﬁw fﬁyld@ym@owlwbacetylene

g@ g, 83 Qmﬁ(qijas] dissobved ihid), mﬂ@f’anﬂyﬁo&dﬁ{F Jfolzfow?bdaoyHﬁe dropwise

addltlon of eth;Pmagnesmm chlond@@ 5 mL 7 mmol 59\/[ in diethyl ether). The solution

was heated to 60°C for 1 hr, then removed from the heat. Pentacene quinone (0.94 g, 3.0
mmol) was added, then heating at 60°C was resumed and continued for 12 hr. During that
time, the reaction solidified. The reaction was quenched by the addition of 2 mL of a
saturated ammonium chloride solution, which caused the solids to dissolve, then diluted
with methanol (50 mL). In an Erlenmeyer flask, stannous chloride dihydrate (2.5 g, 12

mmol) was dissolved in methanol (200 mL), 10% hydrochloric acid solution (2 mL) was
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2.0 (dt, J =8.2 Hz, 1.1 Hz, 4H), 0.83 (m 16H),
-0.025 (m 2H). Exanple 16 - Synthesis of 6,13

WO Biogfigsaecet hyl - 1, 3 PCT/US2009/045667

-di thi ane) dii sopropyl silylethvnyl)- pentacene
Synthesis of DiisopropyKirinethylsilylethynvDsilane :
A flame-dried 250-nL round-bottom fl ask was cool ed
under nitrogen and placed in an ice bath. Into this

{ddag kinas s@ﬁqgﬂj\éé)cﬂﬁed%m ANErmn th’q&ngheﬁ%@olmg.@%ded in a slow
trinmethylsilylacetylene. n-Butyllithium(13 M

ftreameg tanpges ehdirsld selnden amd stinigd tfers30 @mte@,ﬁberr @aléqdi fon1 hr.
'Y\@esso"ﬁh lv&%\é\’?ﬁt {?F aﬁ(ﬁ hfl eﬁ%th%@thilf&l ed'ﬂso fm mlnlmﬂ dichloromethane

D1 sopro OI‘OSI ane (5. 1q,
addblicdarith hdvencr(elbot Pdrilesanerdlcé@r@vethmeg hand rilied through a pad of

% ﬁéa %el usm 511 I?g(xtaﬁea&" El%gro}%e hall';]ep %n;t? eI{t2 ﬁle sgl @Tt)wa?s r%moved to

ayers were was , dried
ynalgn7é9|rngmﬁcrhﬂeapledudt iab b ébheeckolid, helnclcafaefeutylsylhzed from about 125

GG R AT By BBl Tk BBy r e
Elhel esddleytredudeptotid&d e (fc'ﬂﬁ)wﬂig)dla,ta 99[%11\/11Rh(60((ﬂ ®EiZ, €DCI3) §=9.2 (s,

B S ety (9 Ee Roribod €U 4P 4. 2. 52 (. 41,

DOI(caonE @QHz(MIHmHMbs;BI(mI &tﬁyym)wz)sml mye (6.9 g 33
mol ) I 1 tIhoroetdhane , ), .

¥nd stlrrlng was

cont 'A‘lﬂ%ﬁﬁefd%d %50 Hﬁrl%uﬁﬂ B‘é{{oﬁﬁﬂ%ﬁc Wb[sltdoblea h8des itkdck®Bnd placed
began to turn bright orange. Solvent was renpved using

motarige egthpoine itbin, flasknvasneddsd 3 Cadde arentenct Aed Beés gl (t3i6n@mol)
C I‘
t?fﬂlleltlgﬂlsﬂgfégeé%lagey g{@%@g?ﬁrﬁ "(hirg, sYCH I H&&ﬁf &84 JHRY over 12

were re ) - e pentane sol'ut1 on was
mgaitas, e diporcadttiod wat hléovmdd@ stgsor @pdatied 0°@nBiitdpeopylchlorosilane

ge% gg 81(1:1‘%{\@12 vJa? %"e\é % L a}ﬂi Fr‘ﬂe 1ie§ct@y n &t rg(? DUJH? ght 8?he/g01191‘0n was

own
}ﬁﬁetk@wmylpentine'ﬂ-)dl(l linL}aatei) ttie oRPIDIC dqwtssmdrcy ‘w)lmeétwﬂhevmer dried

?\fer ma esmm gat Oftiﬁ rerg flen care\fq‘ult% 80ncgnt Oa?e({ gmré% rotary evaporatlon

SUCool ed
(pec&iubta\tzn Vo]l'amllet) h Cﬂarofniaa@lfaph@m ailide eitR @em.nelmmha:hﬁnt ﬁadfdﬁ 9¢

By 26 b R b S Dilge” 1 Buty1 1 1 hi um

(14. %mws@o5D1liéobfa)phleaﬁafee])vlsmlsthaﬂﬂgdylxﬂr@nﬂyri nge over
30 m nutes

hr atP 1@9@0%}%8“\%@98514@3 1&115@@& m‘39“§§ mté? e‘?lh’:?[]it ;v%ét dll?SBIYﬁﬁi in

LiERBREALA @0 &19 in a round-bottom flask equipped with a stir bar and placed in an

ice bath. N-Bromosuccinimide (36 mmol, 6.5 g) was added scoopwise over 30 minutes,

and stirring was continued for 15 more minutes or until the solution began to turn bright
orange. Solvent was removed using rotary evaporation, pentane was added to the resulting
solid, and the remaining solid succinimide residues were removed by filtration. The
pentane solution was again evaporated, the process repeated, and the pentane was removed
to yield 8.6 g (29 mmol, 89 %) of a product as a pale brown oil.

Synthesis of ((2-Methyl-1,3-dithiane)diisopropylsilyl)acetylene:

A 250 mL round-bottom flask with stir bar was flame-dried, cooled under nitrogen,
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allowed to stir for another 1.5 hr, then placed back
in the ice bath. Diisopropyl

W@ eeooiretibey/l si |l yl et hynyl )silyl brom de (15.1 g,PGLUS2009/045667

mol ) dissolved in 10 nL heptane was then added over 6
m nutes via syringe, and the reaction was allowed to
stir overnight. The reaction m xture was poured into a
saturated ammoni um chl ori de solution, then extracted

Iﬁlt I‘Ha&@)iﬁlréﬁ 1&62b2fh 5,k Rd Weahed 2@' ltﬂh H@@{aﬁé I@QQL anhydrous

brine. The organic |ayer was dried with magnesium

digthylatleer, v St0eg @d mr@mm-@@ﬁwbhﬁrdath@de viadeingeopdruyyllithium (14.9

%a@ @rl\ﬁtlﬂ Rka -5%5 95&&%1@598%&5%%6 gﬁ”ﬁ'ﬁﬁf ﬂ% sk?) tion was allowed
ronatograp y using a 2: exane: or onet hane

@cﬂtmtfoth ds a2t A" (glanémias thenghlaticdgn 3. ety Yat atmeoin, te@Q%ture and
I ed n ar

SIS B IR Y BATRSpRESE M 7 850807 o

@ﬁmnthylh]dmﬂhyraznsﬁlyTl’dEmlﬂhelﬁ 13g, bl dpsmof) dk@%ahmel@usL heptane was

h dr.oxi de sol ution
GREh 4 Bl Wt PR e i P E s s T Wb The
féaauheﬁlxtuﬂewmumdnmat @tursed emadded, chinide ablhioone cheh @xtracted
stl for .an te The result sol.u
Bl hoairtd 20 Sl im0 Fie. TRSomput b Ehnpdried
WAl efagndvene sardifitedd, sdsddechnwhibd ul@l edsta@rwbalﬁtrratﬁﬂ OMRIcrude
magnesi um sul fate. After evapor ating sol vent,

RIS V3P B TR IR WIPE Eh bﬁ@taa@ﬁﬁblﬁgp%haﬁ@ sglutjon as
%Hi‘é‘lﬁtﬂl@ yl@ﬂlﬁ%h%@%’f@ﬁﬁiﬁ'&@% FhElnRMyisilyl-@bfddde@icde 8 a clear

2% overal |l from begi nni ng
ol rBhipggetylens vers tpkica e N & miref agh baﬂh@toneﬁ mgthapeland JiHF, then 3

ABR ¥Bi159:0hqueb& é‘ddﬁﬁlﬁ h?ﬂlloxfaE %@Hﬁ%n R)!;e‘?é/ 'aqgédl Mllethe reactlon was
foll owi ng data: =

Alged 20 st qﬁro@m)tem@rasur@ §0r QQ-gllan:so P(emnegqqyl wqereve(rfmadded and
%’%vegl'o ‘]tlr(fgp %Ep 30 &ﬁ{eF esreﬁlfl % s% tlglll @Qé éctﬁ@tte@)ﬁltonhegﬁne (2

|ane dllsopropy pentacene
oemb), iaad thdOrgatic rl@mﬂjwb@t ¢thnieldaswa$hed with water and dried over

E4BRUER ke 3G PLAPEAL 9RLOPHLELL b SREE e Griva by

i 1 anhydrous
chrymangtagiyalsang 2t Nhexand: diehlaththame- dBLahyblulenﬂ; ?ﬂlelalmg(m §{l8 0 mmol,

2. i n _hex
L ofdh Momdegfiir i SHTFHGL EEN PR Buh il Anatvis
oftheclog iiQrddhcgprodiddd MewdJowhasdatdd deNMIRd(zeo M, OO = 3.3

EaHbret, . 22 MGl SAELL O SBR R S0, &, e
(Sjl()lh % srygitfhgmﬁ bﬂnmBﬁgqbuﬁdtm1Q,tdlﬂﬁ@em@s?aﬁﬁggwemenynpemacene

hydr JBRP &V%d%lgl&ow% royd éatt% fatkn £ 2messiptl 1] ondithdane)diisopropyl-
§Iyﬂ)ﬁée%§jelfe‘7{[ 5105, mrrﬁﬁ’(tlﬁv%as (ﬁ%s@nk@fnoﬁﬁ&d}@lﬁeﬂ-(ﬁ@ L) an@Roled in an

wer e added
ice bath n Butylht ium (1.34 mL, 2.5 M 1n hexane) was added dropwise and the solution

was stirred for 30 minutes, then pentacene quinone (0.44 g, 1.4 mmol) was added and
stirring was continued for 12 hr. The reaction was quenched by the addition of 3 drops of
a saturated ammonium chloride solution, then a solution of stannous chloride dihydrate
(1.3 g, 6.2 mmol) in 2 mL aqueous hydrochloric acid was added and the reaction was
stirred for 10 minutes. Dichloromethane (20 mL) and water (25 mL) were added and the

entire solution was flushed through CELITE™ filter material using additional
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entire solution was flushed through CELITE" filter
mat eri al usi ng additional di chl oronet hane. The organic

WO 20005386 separated, then dried over nagnesi uPET/US2009/045667

sul fate, filtered, and concentrated under rotary
evaporation. The resulting oil was taken up in 1:1

di chl or onet hane : hexane, rinsed onto a nedi um pad of
silica gel, and the blue product was eluted using the

&@H@roﬁﬁ%{h\éﬁ@t TH& ﬁltgﬁﬁlg la)B? Wﬁé’ @épa{%fteds BleX @Ik d Vi &! rqggiileﬁum sulfate,
hi ck blue oil, yi e l'ue solid, upon the

ﬁ]dfdi?d jabth cgcersetrdamder Wﬁf}SeVﬁmfﬁtépIM/é@leé@ﬁult@@toddWSﬁ@?ﬁlﬂlhen 1:1
hlbﬁiBﬁon{% dn‘dg ﬁ‘&hﬁg hgl&d o%f&ei‘m &&{é%ﬁ/g 8t Afﬂh&%@l faﬁ@metomb %?Jh%ct was

roduct as
giufad @sing Fh@aﬂayls |sglvglft niikird| l&enqmbdiumlvepr wviddéd thlﬂeblue oil, that

(BJLOTO0E 1 T BED RN, AL s e o

Bu@ sdHrtjon6thén terystdHized Boif t¢lngneddlyicld2). 171 € €0, 134hinpl, 2 93 of product

%’s:f%luez § 'aéli._(,&'%léﬁg(%fgflél gﬁle %g{ﬁuﬁlftthpgg\'vigé‘%@e Forfowind add ik (200

SI8; BDS1Y) §3-hept 4], aor(ad, 5o D paxyd profy)| diidhpecmyiside6 He,

FS SRR AR T 6T SBr bt probyrHer iyl | § fuctip. 1

g8 H). In a dried 250-nL round bottom fl ask,
3-h

orop_ltrlchlor05|la-
'J:.- A\ OLO BRPHODOXY) DHODIE S

was qqd qd dple(p PYIOSRL OY&fndl bbﬂzomf ﬁaékoV@%epﬁéﬂw@fsmﬁgpdxg))pmpyl-
roomtenperature over 12 hr. Ethynyl magnesiumb

ehlopasilang 7(4rrog., 1305 Hupgl) Waﬂ'ﬂFS)SOlM%dslf’aell@bé’dfoaﬁJHfhé15 mL) The
SRtk R %dhﬁ%%%% hG%éBé}B%ﬁ Fﬁn WgﬁhﬁLrQ Qﬁrh&,”m M in

was quenched by the s OMIad ter
phinkane ewsuddded dpace @vovak hiadd et by diawoigve rode temperature over

) I e ract. .
R e - At (R
snﬂ!,gmwas heaed 0 fofr il R her Bd, reamnidn eengenthiedtbgdhe sTéve addition of
tgléo h&l\@ ng Igac(:f USI ﬂtohrfio \t/eo L grpa,gXesogn s‘;arllé) (‘T%e mixture
Wes titttaced 1hto liéxalneg(z(ﬁ 55 rﬂrrplwasﬂéii $4th oﬁatea ot 00 ImelS)s dried over

i quid. | ysi.s o0 col orl ess | ui d .product

T e N T e e I A
6hré|m£i6graph3/ éh ﬁh& g'dZ WltB |‘l’l):xan3 ad afy %luehtl'dR,f ~10.8 i Raxa@d sesulting in
%4 ﬁs&ré] gﬂl{@(hsz‘%q éﬁt%{fa ﬁﬂ%?réﬁsg &}s\llgpésa}yﬁa% 8%91%90 lalgy bgyd roduct
posliat R ¥bowi REMHACSNRMR (200 MHz, CDCI3) § = 4.0(t, J = 6.2 Hz, 2H), 2.4
(s, 1H), 1.8 (m, 2H), 1.0 (m, 14H), 0.6 (m, 2H).

Synthesis of 6.13-Bis-((3-heptafluoroisopropoxy)propyldiisopropylsilylethynyl)-

pentacene:
In an oven-dried 100-mL round bottom flask, ((3-heptafluoroisopropoxy)-

propyldiisopropylsilyl)acetylene (2.0 g, 5.4 mmol) was dissolved in anhydrous THF (5
mL), then cooled in an ice bath. n-Butyllithium (1.8 mL, 4.5 mmol, 2.5 M in hexane) was
added dropwise, and the solution was stirred in the bath for 30 minutes. Pentacene

quinone (0.57 g, 1.8 mmol) was added, and the reaction was stirred for 12 hr. In a
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In an oven-dried 100-nL round bottom fl ask,
((3-hept af | uor oi sopr opoxy) -

WEe@pAsddé sopropyl silyl)acetylene (2.0 g, 5.4 PEDUP200EE45667

di ssol ved in anhydrous THF (5 nmiL), then cooled in an
ice bath. n-Butyllithium (1.8 nL, 4.5 mmol, 2.5 Min
hexane) was added dropw se, and the sol uti on was

stirred in the bath for 30 m nutes. Pentacene qui none

ie?ar'ét% Eglenﬁieﬁir @T‘HQJ MalfRRs adges dlﬁnﬁjat& ble4 QQ@PHHR)@ \V‘@%lssolved in

irred for hr. In ase(?arate Erl ennéyer fl ask
@p@mwocm randjé el B el tedhydmchloge agd 4olties Yasedsled, then this

%hﬁﬁ)ﬂl %%f'ﬂ eI %qglf (FhQQ 4tlidn mggﬁejr g :Lvag'hué?lfcheﬁl %,0[?{% addition of

roc or| acid solution was a ,
@élmlt pOn saargted efoniogamacidaridegrolutionrtherTdibitadewitlt mgthanol (20 mL).

e{( ér 2! e gac%&? ﬂﬁ!&el% béls [;Igo ?edalgda {13} r%trgatnlg]gntés éﬂ‘% St nnags chloride

ammnl um ch e solu
IMXttlh‘e wethhanolg, élﬁl)rmsb@i in th adieorahedthaed.c Stiomgrwastaanténued for

AR G R Bk PR SREF Rl 850 B ARG Bk O%a b
fmﬁah@n @kied S dtrﬁlﬁlblﬁ gtmaphaenhémpigdictl asing @hivhiatvgephy bheidica gel

i.xt.ure S refr| rated f.qr r. The )
WF; T AR GURR o s i BB & et ol iebng blue sotia
aédimepmﬁen ﬁtohfe Becuie | (F-8 @ eh 1Y Syisiged DIvograd. GQﬁIﬁ@lhB4 oaa) product as
lica ?el with 9:1 hexane; di chl or onet hane a

l@}rglg}cw plagesy Paplysipopige Bur(gfmdg Epqyst rgyidesl the followmg data: IH-NMR
§ 66 WS, @d@g)as Lo (fsrml)l aoqhiene- § 430, me)HMﬁb ded(dd; $=3 .4 Hz,
roduct as burgundy ates. Analysis
B o iin by Rbies biavrten: b Por Gt aar o
Eﬁnﬁh@lf‘ Zﬁ&DM{;OH c@%gﬂ)mg DEVI%C gsn(;f’Dm%ath 9 ( Elg j H)=
4 1 (A; heqyll;t dgpe@ Iszpe spl-nyon \Qafgr ﬁl}l IQQQ)AngEtr@rnQ fﬁ thg@}qj oxide as in
ka(?np(lém WA‘a.'_Duseog?J(saygoatr;:tg ng{ltlea&@ v?etré gQatQJ fo:%I 3%3&1&%@'119 a Plasma

vice usin ting eavi
€lehning Ayeh éMowltYESlGO@)OAﬁ@s ﬂ(nejdr@ngﬁheetrime SysttmeXincé Larsrmore,
R |l e u
??Q?%g%fpoorw%éggn&nrﬁj o8 Oiaf?]ana %Iyggn tﬁc@v&ﬁf 1 %tlﬁg(?atrgg/ub?cs colfihSter per
vbdgkccBESTaE GRP1E wanthdfi @) abated galnhaeemwgnﬁyc&tr esistionl w3dg a dip-

sryberPrr g (T T AmRRR S Bkt BB g ging

{raeespeed Thie 3s amsyhﬁn wasd t figntheh ) allbea@l e \dhyt ht aroom  temperature.

égﬁnr]&&g%? y %38(5“115 :%S?-rggﬁﬁ%tn gﬁ@ vﬁ#%&a@o&t}@g&@g%o 6hereon through a

fagbwanghkk. UShii@tes GeaVileR BerabtbriZd st sidihg , toaWBbililyl Yalue Test

then allowed to dry at roomtenperature. Approximtely
%4600 Angstrons of gold was vapor deposited thereon

thr OL@Bh AcBRBAAMOIRSHing ToRASH HaPlaS2 WRHE, {dffbnductor and 1 wt%

characterized according to Mbility Val ue Test
polystyrene (PS) in a solvent blend comprising 91 wt% n-butylbenzene and 9 wt% decane.

The semiconductor solution had been filtered prior to use (Pall Life Sciences
ACRODISC® CR 25 mm, 0.2 um PTEE syringe filter). The semiconductor solution was
placed into a dip-coating tank approximately 50 mm wide, 5 mm deep, and 30 mm high.
Approximately 5 mL of solution was used. After coating, long crystals were present on

the SiO, surface of the substrate, and typically oriented parallel to the dip axis. Source
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Met hod | . Each sem conductor coating solution was a
2.0 wt % sem conductor and 1 wt % pol ystyrene (PS) in a

W@ 009ast10dl end conprising 9 1 w % n-but yl benz ePET/HSH0D045667

Wt % decane. The sem conductor solution had been

filtered prior to use (Pall Life Sciences ACRODI SC (r)

CR25 mm 0.2 um PTFE syringe filter). The

sem conductor sol ution was placed into a dip-coating

LR BPRSORTRER! HicRfdd WM AS iR FHIAR8R0redH kA0 s that the

hi gh. Ag)prom mately 5 nL of solution was used. After

ewselh hadgel thepostesist al s were present on the Siqg 2

sur f . p . i . )
g]léb{ngﬁét?ﬁrg 4RSh E[lﬁg ExanfiiOwh gg@,ll&%Jsﬁ(allﬁ%ég%ogropylmlyl)

]

par al I'p axi s. Sourceand drain cont

gtbyrylJperitenne JARIRY) i and  t(@) thie-Bietlicednpluptl ditsoprogglsibilsthynyl]-
t r al s bridged the contacts.

@eé?#g%ﬁ%g@%?gﬁ%@%}i n this exanple were: (i)

6, 13-Bicsfitalkhapheldivalyic voprogylisd |agl ih- Extdpyn | fopahd aopoees of

- .DCPS d (ii . ” . o
%‘Qi‘gggfgs‘?‘tq%&?cl g?]?%%ﬁamef JHHIEB LI P Stenmypgnductors in this
paniphc £o esh(Ey dh apbepy belowPo)d. whikefraedsirneé weingrivietilitd dhlbe Test

sur.e s in Exanple 9 for the purposes of

%ﬁﬁoaﬁﬁ?"%ﬂ%&gi"ﬁti on. Charge carrier mobility val ues
f orabtd® CoRipheRN QBChAESChrfict MobiliSXed e Wor Eldctronic
Tabl e 7 bel opevaqd ooﬁgﬁsiﬁgammiaﬂMﬁg)pmi birtsy Val ue
Test Method | descri bed above. Table 7. Conparison of
Char ge Carrier Mibilityv \al ue Measurenents FQr
El ectropi ¢ Devi ces Colh#ieCagienMobitity ¥alde cyal Vst dpy |
DI PS Exlanple 19 - Ther malA-BRBPysi s| dfyclmresyl BIPS T1 PS
Pent acene insnknown tjo exhipid a criystal 4{g@nsformation
at about ™WHQ@ vahd, upon nelting at about 266°C,
exhi bi t| anmaxinawner si|bl e rela(%ti on, Mhich | §-,suspeated
to be a DmebifityAlatler |reacti on between an acetylene in
the si deagiredmadilitpne nol ecul e and the ar(gmati c
structure ofvaanot her| mol eclil%e for nj ng, al~a mnimm a
dimer. These transitions and reactions are readily
bseer ing, di i

Rl — FMal-ARAIYSIS O vlaterial,

D

of SF aceme an upward tenperature
r anp, TIes iPdam¢ena ket dQhibR aroratal tth2ddmatian at about 124°C and,

solid-solid cryst transition) .and the onset of an
’é‘??&d’f‘ﬂ%‘i‘grﬂta?ﬂ”mféé% eeiﬁlgmaa -"i“?%?%fiﬁge fRei: Wﬂ@ﬁ)ls Wipetrd;tg be a
DICRL SRIBE rdadtidnhig @At xesdftyidae ah ShAkide rgrdupasit denoleddle and the

the tenperature . . . .
aromatic structure of another molecule forming, at a minimum, a dimer. These transitions

and reactions are readily observed using differential scanning calorimetry (DSC). For
TIPS Pentacene in an upward temperature ramp, evident are an endotherm at ~124°C (a
solid-solid crystal transition) and the onset of an endotherm at ~266°C (solid-liquid
transition) which is overcome by the exotherm (Diels-Alder reaction). If the temperature
ramp is terminated after the evolution of the endotherm at 124°C and a downward
temperature ramp is executed, the solid-solid transformation is shown to be reversible by
the exotherm that occurs. If the dimer is formed by heating in excess of 266°C, the
downward temperature ramp no longer shows evidence of this transition.

In some applications it may be advantageous to use materials for which these
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ranp is termnated after the evolution of the

endot herm at 124°C and a downward tenperature ranp is
wex@ensate the solid-solid transformati on i s sSPCINKS1009/045667

be reversible by the exothermthat occurs. If the

dinmer is formed by heating in excess of 266°C, the

downward tenperature ranp no | onger shows evi dence of

this transition. In sonme applications it nay be

s RIhase QBertidt Hl%g‘enf@lt §fd éhl%elfa{%l'ie Whil GBove the expected operational

thesetransitions are either not present or of

tcapeiuzg ignge deleyicgahrisateh asiekihesetsedticopdickr irr@muals

t enper anes '

sem coﬁeé ué’?%ré mat té&rl{ aﬁg\ﬁ)’ %E%s&ﬁpééng?é?o% ? }Sgﬂe%lp fiyifpentacenc,

&, 1B3BBadyli sopicopemyiydiilylstiyndppémiceyd et hyhy| pdémigcwheropyl-

6,::13- Bi s(.a C il pent acen

iR by Ep SX R g s Rl B R Gompounas

203100 hd @ 4 ddw smgtchapbre pelndt- aﬂxdrtanslndm cﬁhedhdrrhdt trankigigws of these

t.u lid lid
EPRAHED BB G PRerort PERLFTERE B hese. conpounds
as detabta. M@anpayis dSE The@nad) Teasitiond fdedine Grgheit Svnicdaduc®rs.

8. Comparison of Thermal Transitions for Some O ganic
Sem conductors. Wile the specification has been

descii,hged 1n detall wth respect to speclfilC [ il icua Ereversile

j i i - olid-Solid|Selid-Liquid
enfpad e ndmogdmr oof [t Wi || be appreciated t P e S rotherm

clei | | ar~| i A—t ha atrt uypop—att g| n| nn ahn ||nr~|ar st grﬁ“ﬂi no CAf 0
St } PO tH e g—o+

t he 1 oregws- Bngtrnsomagylsuylembu)beytaca@nce| ve of alteratizong B, |upon meit

vartatToms of y ard ELIUI valents to these enbodrments:
Act o] di ngftly BisGroprepensidipreriiiep i@ ent i nventijon shotil |won mel

be ass scﬁgBla@%&g%mv&ﬂ {et ynys)pglagpeded claims and any . upon melt

equi val'ent's alned is: 1. A [pentaceie

cofpound Jl@-h’l&(@(%p@pyﬁ@@ﬂby@i@lethﬁ}l)[zldGioh'eﬁrﬁnethyﬁbeﬁa%ﬂ YR'Z| 330 upon melt

whar di n- oar\ |n onon onf \I r\nrmrl ses |\ hr anr\hor*l
virreoT Ol LILI) \ \ LA AL BLAA>]

or unbranched substltuted or unsubstltuted al kyl

gr OUFWhﬂé Itﬁe §pe§iﬂé§ﬁdnt WseBecAl dddr el sihi dadie diihYebeal ko kpecific
gr oup, (ii1) a substituted or unsubstituted

eylaqdaamﬂlhaqekﬁj itarl bgrpRipciated Bt tRosq skilleg dnehe ety ypon attaining an
GRITRE SRS of thk f@reg&ﬁg %ﬁﬁregﬁlly%%%&eﬂteraﬁ&%' Hﬂfaﬁglscﬂf and

unsubsti tuted al Kenyl dgroup,” (ii) a substituted or
efusateatsite meeqjemlgﬂ@lumt*y’%ccgﬁdm » thgrscqriejof Yhegpresgpignyentigreghould

@%aﬁpy%g?égggw wf‘tﬁgo@ggdeeg?law ?ldl%%gﬂﬁc%{: He:reunbr anched,

substituted or
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unsubstituted al kynyl group, (iii) a substituted or
unsubstituted cycl oal kyl group, (iv) a substituted or

wa@e®ahstipg ut ed cycl oal kyl al kyl ene group, (v) aPCT/US2009/045667

substituted aryl group, (vi) a substituted or
unsubstituted aryl al kyl ene group, (vii) an acetyl
group, or (viii) a substituted or unsubstituted
heterocyclic ring conprising at |east one of O N S
Ang: iS8lalnikdtine rlng, x=21o0r 2, y=1o 2, z=0or
1, (x +y + z) = 3; and each X i ndependently conpri ses
(i) hydrogen, (ii) a halogen, (iii) a branched or

nbr r ted al kyl group,
Flv)qgggﬁ%%?fgﬁ%% (y&g ﬁ%ﬁ%@??ﬁ%@é@hgryl group, (v) a
branched or unbranched, subs3iR{RIREd or unsubsti t uted
al kenyl group, (vi) a branched or unbranched,
substituted or unsubstituted”alkynyl group, (vii) a
substituted or unsubstituted|/heteroc¥clic group,

(viii) a cyano
branched or unbrany nsubsti tuted
al koxy group, (xi) ii) any two
adj acent X groupe [ edXor
unsubstituted carbocyclic ri X @ substituted or
unsubstituted heterocyclic rﬂng; wherein when z = 0
and R and R together conprise a conbination of (i)
branched or unbranched, SUbsuhﬁ¥H§d or unsubstituted
C1-C8 al kyl group(s) and (ii) branehed or unbranched,
substyadigd or unsubstituted C2-C8 al kenyl group(s)
said pentacene compound enabl es _formation

seni conduDrR [indgpendpayi GogPEs§HeXi RN RS Plgéntl%}ch‘?de pubstituted

mmsﬁﬂs’élﬁﬁte\daallm g _Iﬁa('ilﬁﬁ sttaftdror @AUBL I thid gy@oa@l@l lNsup, &iii) a

nmeasur ed ansi stor Fabrication & Ch

E@ﬂﬁméﬂOWEQPWﬂﬁ%ﬁdmﬁﬂﬁﬂkﬁégvbw%@ﬁ@ﬁ 2. The pentacene

compound C

branchod or'anr honeHAPLE R (FEIRIRER: bitkyfhed sypstiuied

e tkrwtytitu@d@dl@nyl(g’r@l)p i) subbtitutert erdinevbstitgdisselpaliatleroup, or (iii)
' .ed or unsubstituted

EYEL ARV uBlBnedsblob bRt LOBEES, T ot e aryi

ar oup, (v)R”a:ompbsetS| (i) uliyeldbgon, (uinsUbatch¢dibedntaanghal, kytisetueed or

g %tédt al%%na/li] I%raoﬁlg,tr %C& %up fute%ror unsu‘t)stlt%te%uckglg oal]ﬁ%ult %ergup(? r(1V) a

UnSU
aibetitodd Or ulﬁd,ubﬁltlaelﬁcﬁdbaikylaﬂlbﬂaenbl ongip, @I)d smbmtt)ted:argfl Zollp, (vi) a

substituted or unsubstituted arylalkylene group, (vii) an acetyl group, or (viii) a substituted
or unsubstituted heterocyclic ring comprising at least one of O, N, S and Se in the ring;

x=1or2;

y=1or2;

z=0orl;

(x +y+2z)=3;and

each X independently comprises (i) hydrogen, (ii) a halogen, (iii) a
branched or unbranched, substituted or unsubstituted alkyl group, (iv) a substituted or
unsubstituted aryl group, (v) a branched or unbranched, substituted or unsubstituted
alkenyl group, (vi) a branched or unbranched, substituted or unsubstituted alkynyl group,

(vii) a substituted or unsubstituted heterocyclic group, (viii) a cyano group, (iv) an ether
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3. The pentacene conpound of claim1, wherein R
conprises (i) a branched or unbranched, substituted or

wa@e®ahstips ut ed al kynyl group, (ii) a substitutRCI/G82009/045667

unsubstituted cycl oal kyl group, (iii) a substituted or
unsubstituted cycl oal kyl al kyl ene group, (iv) a
substituted aryl group, (v) a substituted or
unsubstituted aryl al kyl ene group, (vi) an acetyl

%’gﬁ’ﬂj Rx) Qrbre(n\éhéd) oraulﬁ)%ﬁédt léﬁ‘t%ﬁtuﬁard d’rnlﬁfé{i’&h{u&édt aﬁgoxy I\%rmg) (xi) a

teroc clic rlng conpr|S|ng at | east one of
Bitrd @@pl, Ar {4 apy e adiecent X gropps forig: (ajp dub@tl@lﬁedyor:ungubstltuted

f
At et ) R PR S SRR B et e BTy ©
conprwisedn hpr ardheed RomdRite@tichednprsabspinbineter (i) branched
glnu lf)?asntciaédu ﬁb%tl%telﬁy& Hs Qe e%”& 6%) all? a % @r(sg anﬁ (d) branched or

P Ses a branched
slﬂlirxmchetdut Bﬁstﬂutedl nouloggubsbtithited @RK&n yllkegbrlo gpup@), Fdé pentacene

! d : foclaime 1 to.4 .
RO ERFC AT TIRHTSS P Bl Lo d b i oo
obilinb ke hedter shis bi egiat do .0 WASObS tak tri¢aetteCbyChe Transistor

eitinda® b aRe b oo VST TP BRGY unsubst i ¢ ut od

C2-C8 al kenyl group; and (c) R' conprises (i) a
branched or unbranched, substituted or unsubstituted
he| pepigencgsastgunq P ylamn dupdeiciiRe sompYes dfgh pranched or

ﬁﬂb‘rd&h@i &Hﬁﬁﬁl’[eh W %ﬂsui%ﬂt&’t@@ ka?l‘i}}l tgkﬁu?d(lﬁ Y Btk e Runsubstituted

rou an acety roup (v substituted or
E@y{ |gfqylpe fithat @P@iégﬁéqi jOF unﬁwb@tlt@t?ﬁmw@awlawlep% &&qup, (iv) a
Qﬂﬁlt%d val Elvou1§ @ng su%@tlt'uﬁd th ﬁnsﬁlbﬁﬂute(ﬁarymn&leﬂg Qfoﬁﬁ G(QS an acetyl

conpound any one of clains 5, "whérein (a
Roim @e pein d efistitpted orrpriubsiButed hﬂtqn@mb@l rigg camipismgeh @Ist one of 0,

u Hﬂﬁpb titujed C1-C8 al kyl group; (D)
gh@%ﬁdﬁ%%‘r?%rﬁ{gh ent | 3 conprl ses a branched or

unbr anched, substltuted or unsubstituted C2-C8 al kenyl

gr OUDHieaL?:% ag%q nrp% f %ﬁ%n q_3 QISGEI{ utc%ﬁil f‘)lgecs) i ol rt])gngl%ed or

unsubs acens
abyanohel, Slfbsﬂﬂu&ldrm uﬂsubmtﬁiﬁd u\lkgm}é Igrbu@I (1i) aasbstional af unRuatituted

cgg(;kq%%gr %ﬂ%i?; gt SdJIbSt Pteé otéuuglg g‘iltlu{e Célapogélwltaif(yﬁene group, (iv) a
unstithsl hiymgtbdp ((y)':zlt slfblstktjdiea|0kyﬂ1ﬁhflt1gécbu’§)1alk&lena' aeup, (V1) an acetyl
e of cl.ai.ns to. 3

ent ac d of 0

Wi 61 e ST By P BT E b pesrmiinget psf one of o
Nmamsmmrhfgao@h d zpE 3unlnafighen angdbst i t uted or
unsubstituted al kyl groups, (ii) one or nore branched

or unbranched, substituted or
4. The pentacene compound of any one of claims 1 to 3, wherein (a) each R

independently comprises a branched or unbranched, substituted or unsubstituted alkyl
group; and (b) each R’ independently comprises a branched or unbranched, substituted or

unsubstituted alkenyl group.
5. The pentacene compound of any one of claims 1 to 4, wherein (a) each R

independently comprises a branched or unbranched, substituted or unsubstituted C1-C8

alkyl group; (b) each R’ independently comprises a branched or unbranched, substituted or
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unsubstituted al kenyl groups, (iii) one or nore
substituted or unsubstituted cycl oal kyl groups, and

W@ pooy/1871@86 or nore substituted or unsubstitut edPCT/US2009/045667

cycl oal kyl al kyl ene groups. 9. The pentacene conpound
of any one of clains 1 to 3 or 7 to 8 wherein R R
and R' conprises a conbination of (i) one or nore

branched or unbranched, substituted or unsubstituted

Askavle OES @)‘gsdlkeﬁ?l gr61'l1<ﬂ iahd ‘{’é')q{’oéongﬂ?fsgs ﬁ)‘@ﬁab&ﬁéﬁ%ﬁj uRbranched,

unsubstituted cyc roups ent acene

mbﬁtp@t@dt or omsmfatiut?ﬂ 1G2- ei#l@’mﬁl graylp Z(iix aosubﬁtblyte@at‘rﬁ group, (iii) a

g@ﬁ%? gﬁﬂagh%uﬁfg% 131 lte%éf %rg&b ?&@P&%ﬁrl gfog?‘ E\%% ituted or
wub@wmm@dmmﬂ@wduwgwbgnmnungdﬂc%cMaaﬂKyN’§mo®§enbhenng
(iii1) a substituted or unsubstituted
cycl oal kyl al kyl ene group, and (c) each R
6.nde pBrdemtdcynec oomrduseé f (any @ncbofaplehedl op Unbhaeioched cach R
sybstituted or. n (i
TAGTBATHY §PulFist drE e PLERTEPET sTEGR pOhB R L1-cs
ﬁlkj/lig}m@ @0 bsdhiR’ mﬁckeﬂerﬂéntlyrmuipﬁbdstauirﬁﬂhed or unbranched substituted or

cIoaIk yl ene group. ntacene co
SR Cas Ry 2 R 30 Ry PSuBEE RS RGap e gtitted
son@bises a branched, unsubstituted al kyl group having
n carbon atoms, (c) each R i ndependent|y conprises a
branched, unsubstituted al kenyl group having n carbon

at Omhe%gtaééﬁ} cBmpshin@lof ﬂny J-of TRENPERL BCERRICATRRUAR of R or
of any one of clains 1 to 11, wherein one or nore of

K cquprigpig(iRe sgpssitigashet tutsul?Sélalt% e5loghe! grouprgy éi) a substituted or
%chsttlhftétﬁ%}kl%alk lﬁlkgleﬁéqgroﬁ’% nore substituents being
r y

sel ect om a ogens, droxyl groups, al kyl groups,
cyano groups, amno groups, carbonyl groups, alkoxy

gr OUPfye d}eﬁtaé’e% '68 d%‘f‘Bﬁy ofll & Gaifl 9‘{8% Zﬁ&ﬁl&’étﬁ' R R’ and R”

acid gr car y iCc ester groups, gr oups,

ednkyrigd agqombpstloraloijl(l)gmmuwsmot@ebnamdneworgmbwpshedaswstﬂyted or
of . £omMi nat i r o n

SRR oS8 RO 0 prigd1F HERLARA s o

tsalsstituniie alkKergd rgpouips e$ii)( one e hateogbstituted iof vasubstinet egcloalkyl

or unbr hed, subst i d or bstituted al kyl

SPUBp AT O o BB S e BT g eroums.

group, (iv) a branched or unbranched, substituted or
nsubstituted al ken rou ranch ,
o1 aEEACLE BT PO 68 o0t Dl Shseh TRa Biaayierein R, R and

R QbifprideV la)combidh&t bt df 66k & muRiHghéd bt &ﬂ)ranched substituted or

het er.ocycljc Proup, (vili) a

unsubstitutéd alkenyl groups, and (ii1) one or more substituted or unsubstituted cycloalkyl

groups.

10. The pentacene compound of claim 1, wherein (a) z = 0, (b) each R independently
comprises (i) a branched or unbranched, substituted or unsubstituted C1-C8 alkyl group,
(ii) a substituted or unsubstituted cycloalkyl group, or (iii) a substituted or unsubstituted
cycloalkylalkylene group, and (c¢) each R’ independently comprises (i) a branched or
unbranched, substituted or unsubstituted C2-C8 alkenyl group, (ii) a substituted or
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cyano group, (iv) an ether group, (x) a branched or
unbranched, substituted or unsubstituted al koxy group,

W@r000M5310@ nitro group. 14. The pentacene conpRCHTS2IDI/045667

any one of clainms 1 to 13, wherein at |east one X
conprises (i) a fluorine atom (ii) a fluoroalkyl
group, (iii) an aryl group, (iv) a substituted or
unsubstituted heterocyclic group, (v) a cyano group,
Msuﬂs‘t’ﬂﬂ)tecﬁcﬁldﬁfk?l glo H,por (%g a %ﬁl‘rﬁ’t@@to@%ﬁﬁgstﬁﬁ’t@@ngall%flalkylene
any one of" clains to 12, wherein at |east two
gdpacent X groups forn1(a) a substituted or
unsubstituted carbocyclic ring or (b) a substituted or
unsubstituted heterocyclic ring.16. A conposition
tonpritsipegtacdne Cpmpolaxdemﬁre'mcmmdl@wdl @b zanl), (GheachfR oldapamdently
gs'ogﬁp\%ig%'s?a b\i@%ﬁeﬁh rﬁngul%gtltgfsg?{)ai ﬁ?u% %auvﬁr}r%h%gcal%ggfatrt%nzsﬁs(c)aeach R’
ndapndgiingompioh yrbmncheﬂBunsﬁbmltmm‘mbmyt gonp bévied micarbdivatoms,
W%. ein th pol ynmer is selected fromthe group

Hg %tﬁﬁ of polystyrene, poly(al pha-nethyl styrene),
poly(nethyl nethacrylate) poly(4 cyanonet hyl

), 4-vin henol) tions
Thor B penBtent bdnp i o ARt g0 [ Bank MBhemras oaBoE of R
RUsiddare agn@b@iteed et dnayemean s&@tldlefﬁ daRBSHe @N@ore substituents
coat abl e surface wherei n said coated | ayer conpri ses:

beinsetstested mcl&lﬁgs%ﬁn BYGe0il gpups: elhgrew)s. QRRQBIONPSe amIgPgroups,
XA ohR grotre Elﬁbfy gr@é}%Nh%a‘lH@)Q? REAGE Hitky coBPP EArBOS1i€ ladid Froups,

branched or unbranc ed substituted of unsubsti'tuted
erhay i poeiperoyosi lkenys oyis elived @RupsrsisE e uheigaryl groups,

G)E bRab k¥ bobiRMRns erebf. i 1) a substituted or
unstbst’i t ut ed cycl oal kyl al kyl ene group; each R

i ndependently conprises (i) a branched or unbranched,

?betTﬂetﬁeglgcéo}{e c&ﬁ@ggﬁ: é)fté{l e(g'l a(lf'% % ?}F q‘ipwhéﬂe Oa}taleast one X

substit stitu cyc gr oup,
quprﬁesa(l)sm}mogqnu@ﬁd ‘tmanch@'dsqgrbglbramdtegdsubstltuted or unsubstituted alkyl

%r%ué o(? ké’ lsgﬁsﬁ%‘[ %ngr gﬁsuys%’tutgﬁe a&?g{#g? I%ltvbgl %armllg& 9 unbranched

unbranc
substithisd iot uhmﬁstahtkg/ alkknyd reoaup, (V) ial brinched ubsilirdnchad] sasstituted or

UREOSRY A b 808 220 K hesidhiabiybliried BRroghett §bud! it a
Subst grvu, edv)any | etigropmoup, ( ¥)) a abranched or unbranched, substituted or

unsubstituted alkoxy group, or (xi) a nitro group.

14. The pentacene compound of any one of claims 1 to 13, wherein at least one X
comprises (i) a fluorine atom, (ii) a fluoroalkyl group, (iii) an aryl group, (iv) a substituted

or unsubstituted heterocyclic group, (v) a cyano group, or (vi) a nitro group.
15. The pentacene compound of any one of claims 1 to 12, wherein at least two

adjacent X groups form (a) a substituted or unsubstituted carbocyclic ring or (b) a

substituted or unsubstituted heterocyclic ring.
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substituted or unsubstituted aryl al kyl ene group, (vii)
an acetyl group, or (viii) a substituted or

W@ e®ahstipé ut ed heterocyclic ring conprising atPCBHES1009/045667

one of O N, Sand Se inthering;x =1 or 2;, vy =1 or

2, z=00o0r 1; (x +y +2z) = 3; and each X

i ndependently conprises (i) hydrogen, (ii) a hal ogen,
(ii1) a branched or unbranched, substituted or
WSUbﬁkbﬁlb{‘isﬁ%n%@hsigé RdPentabohd cBmPHRRTF bMf S Bclaims 1 to 15,
unsubstituted ar group, (v) a branched or
whaseiankreompogtignsturthertceapoes grnelyst i t ut ed al kenyl

group, (vi) a branched or unbranched, substituted or
unsubstituted al kynyl group, (vii) a substituted or

lihs ubsricou etidnatf slaou y 6| fishey conprisifaa palymea. cyano

group, (iv) an ether group, (x) a branched or

unbranched, substituted or unsubstituted al koxy group,
(i) TEhentdmposigpowp clagn [(7xwhreiandie tpalymad jisa saertedXfrgmothp group

form.(a). a substitut or_unsubst it ut ed bocycl.ic

o PR B Elanbeh €PN b B8 RERKELE), povcs-
hehehabylclyracy, ipolg(4-whgpkinol ) We Rombimatbnafidrdaf.and R

toget her conprise a conbination of (i) branched or
unbranched, substituted or unsubstituted al kyl

oy, oupA Subsetg hivihg atleRneMeba@ble WIFERNGHN e @patsdiRSér dnUb It least

or unsubstituted al kenyl group(s),. said pentacene
esiRoBake S‘éfiﬁ?éﬁl%‘?rqﬂb?aﬁ%‘iqaﬁﬁ lyer Py onduct or | ayer
having a ngxhERe 6HAF@Rd Galifd £EhcARRI dhidiry/al ue greater
than or equal to 2.0 cn2/V-s as neasured by the
Transi stor Fabrication & ChaliBR®aerier Mbility Val ue
Test Method. 20. An el ectronijc device conprising a
coated | ayer, said coated |ayer conprising: a
pent acene conpound hAvi hem cal Xstructure: SiR xR
yR'z wher ei n: eacy priges (i) a
branched or unbran unsubstituted
al kyl group, (ii) Jpst it ut ed
cycl oal kyl groupX il arsubsti tyt edXor
unsubstituted cycl oaykyl al kyl ene groyp; each R

i ndependently conprises (i) b branched or unbranched,
substituted or unsubstituted|al kenyl group, (ii) a
?ybsg ituted or unsubstitut edSiﬁ}(/rg)I,é}zzal kyl group, or

i

wherein:

cach R independently comprises (i) a branched or unbranched, substituted
or unsubstituted alkyl group, (ii) a substituted or unsubstituted cycloalkyl group, or (iii) a
substituted or unsubstituted cycloalkylalkylene group;

cach R’ independently comprises (i) a branched or unbranched, substituted
or unsubstituted alkenyl group, (ii) a substituted or unsubstituted cycloalkyl group, or (iii)
a substituted or unsubstituted cycloalkylalkylene group;

R’ comprises (i) hydrogen, (ii) a branched or unbranched, substituted or
unsubstituted alkynyl group, (iii) a substituted or unsubstituted cycloalkyl group, (iv) a
substituted or unsubstituted cycloalkylalkylene group, (v) a substituted aryl group, (vi) a
substituted or unsubstituted arylalkylene group, (vii) an acetyl group, or (viii) a substituted

or unsubstituted heterocyclic ring comprising at least one of O, N, S and Se in the ring;
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a substituted or unsubstituted cycl oal kyl al kyl ene
group; R' conprises (i) hydrogen, (ii) a branched or

waQeoastaked, substituted or unsubstituted al KyPgI/US2009/045667

group, (iii) a substituted or unsubstituted cycl oal kyl
group, (iv) a substituted or unsubstituted

cycl oal kyl al kyl ene group, (v) a substituted aryl

group, (vi) a substituted or unsubstituted

aryl al kyl gne; group, (vii) an acetyl group, or (viii) a
substituted or unsubstituted heterocyclic ring
conmpri si ng =atonZast one of O N, S and Se in the ring;
x =1or 2, _y,Aq:.10r 2, z=00or 1, (x +y +2z) =3
and each X |ndépendently conprises (i) hydrogen, (ii)
a hal ogen (x ¢iyiti9) =;Brdinched or unbranched, substituted

unsu bSt %1 thusie gn b&lﬁ!—:nt% gc?r\%grls(eé k@ %/dﬁ &%gt Ir(lg)ug elgalogren, (iii) a

unsubstltu ed arylgrou
brafirhad ©h adbram]nbd;t dubstiteteld or uusubslbstbd wikyedroap k@m)yzh substituted or

b h t t ed .
St bR v f el O SRFRSGed BB i yRlbstinued
alhaiybgitoup,utvipd Hﬂﬁtcﬁéd)@‘)ﬂmbtaﬁclgaﬂ ouPstit(eed of ﬁnsabmylﬁabalkynyl group,
[. , AV an et her anched or
Giibp Rishtnids &St Fed B ot sl (b Co Cmsgpng gk ether
&osip, (R) BibkdrRh@r GUMbranchddX ishihstifufed drvmlsaﬁmeeelrulka&yggr@lqmm) a

form (a) a substituted or unsubstituted carbocycli
pifrQ EIIHP; (obixua gy, h¥e ke XoBrourss ippat (R} #ekgtituted or unsubstltuted

OB RLARN R f () 1aRGbstifRd dbrah&BLHtRRY Gettl@¥yctig ifigvi Ng a

charge carrier nobility value greater than or equal to
2.0 cWeig when z =0 and R and R’ together comprise a combination of (i) branched
or unbranched, substituted or unsubstituted alkyl group(s) and (ii) branched or
unbranched, substituted or unsubstituted alkenyl group(s), said pentacene compound
enables formation of a semiconductor layer having a maximum charge carrier mobility

value greater than or equal to 2.0 cm’/V-s as measured by the Transistor Fabrication &

Charge Carrier Mobility Value Test Method.

20.  An electronic device comprising a coated layer, said coated layer comprising:

a pentacene compound having a chemical structure:

Si RXR'yR"z
y |
X AN
CIooOC
X
X | X
Si RXR'yR"z

wherein:

-62-



10

15

20

25

WO 2009/155106 PCT/US2009/045667

cach R independently comprises (i) a branched or unbranched, substituted
or unsubstituted alkyl group, (ii) a substituted or unsubstituted cycloalkyl group, or (iii) a
substituted or unsubstituted cycloalkylalkylene group;

cach R’ independently comprises (i) a branched or unbranched, substituted
or unsubstituted alkenyl group, (ii) a substituted or unsubstituted cycloalkyl group, or (iii)
a substituted or unsubstituted cycloalkylalkylene group;

R’ comprises (i) hydrogen, (ii) a branched or unbranched, substituted or
unsubstituted alkynyl group, (iii) a substituted or unsubstituted cycloalkyl group, (iv) a
substituted or unsubstituted cycloalkylalkylene group, (v) a substituted aryl group, (vi) a
substituted or unsubstituted arylalkylene group, (vii) an acetyl group, or (viii) a substituted

or unsubstituted heterocyclic ring comprising at least one of O, N, S and Se in the ring;

x=1or2;
y=1or2;
z=0orl;

(x+y+z)=3;and
each X independently comprises (i) hydrogen, (ii) a halogen, (iii) a
branched or unbranched, substituted or unsubstituted alkyl group, (iv) a substituted or
unsubstituted aryl group, (v) a branched or unbranched, substituted or unsubstituted
alkenyl group, (vi) a branched or unbranched, substituted or unsubstituted alkynyl group,
(vii) a substituted or unsubstituted heterocyclic group, (viii) a cyano group, (iv) an ether
group, (x) a branched or unbranched, substituted or unsubstituted alkoxy group, (xi) a
nitro group, or (xii) any two adjacent X groups form (a) a substituted or unsubstituted
carbocyclic ring or (b) a substituted or unsubstituted heterocyclic ring;
said electronic device having a charge carrier mobility value greater than or equal

t0 2.0 cm?/V-s.
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