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organi c-based transistors utilize either small nol ecul es or poI ymers 20 as
the sem conductor material. TypnFlefH e ﬁ%tll nrml ecul e sem conduct or
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of the Invention
that are soluble are generally unstable in solution. Due to insolubility and instability

concerns, the ability to apply many 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

35 have been shown to (i) be soluble in organic solvents, (ii) be stable in solution, and (iii)



15The present invention addresses sone of the problens in the art by the
di scovery of organi c conpounds, nanely, pentacene conpounds wth

6, 13- si | yWeoethywmnbsogubst it uti on, havi ng one or nore of tRETUSRI10/MBGFGI
properties: (i) enhanced solubility in one or nore organic solvents (e.g.,
fluorinated solvents), (ii) enhanced stability when incorporated into a

gi ven organic solvent (e.g., fluorinated solvents), (iii) enhanced ability

to wet apsiidcagRd pet¥maAbe 1@&@@1{1@ el dheribe ORARRIOE tOFFaRY/ 06r &Jaﬁ@&h@hBCl ty,

(v) enhanced resistance to oxidation, (vi) enhanced gerfornance
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unsubstituted al kenyl group, (iv) a substituted or unsubstituted cycl oal kyl
group, (v) a substituted or unsubstltu%ed cycl oal kyl al kyl ene group, (vi) a
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branched or unbranched, substi tuted al kynyl group, (vii) a
substjst uted ofrpUpRURe {iivE AR ChaacWes SSRAUBE th wdblelnsan St by er%ﬁisc@&ery of
unsubstituted aryl al kyl ene group, (ix) an acetyl group, (x) a
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the ring, the substituted eth rou ol yet her grou or the
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y + z) n?basﬁ&ljby the stability of the electronic characteristics of the device over time in the
environment. The pentacene compounds of the present invention may be utilized in coatable
compositions in the production of electronic devices and other coated substrates.

The present invention is directed to pentacene compounds with specific 6,13-
30 silylethynyl substitution. In one exemplary embodiment, the present invention is directed to

pentacene compounds having a chemical structure:



each X i ndependently conprises (i) hydrogen, (ii) a halogen, (iii) a
branched or 25 unbranched, substituted or unsubstituted al kyl group, (iv) a
subst i t utwo 20r0/388absti t uted aryl group, (v) a branchedPor/usehaseshed,
substituted or unsubstituted al kenyl group, (vi) a branched or unbranched,
substituted or unsubstituted al kynyl group, (vii) a cyano group, (viii) a
nitro group, (ix) a branched or unbranched, substituted or unsubstituted
al koxy group, or (x) any two adjacent siR RIFEUPS conbine to form(a) a
substituted or unsubstituted carbocycllc rlng or (b) a substituted or
unsubstituted heterocyclic ring. The o[esent invention is further directed
to conpositions conprising (l)xat |eadt one 5xpentacene conpound havi ng
Structure A, wherein R R 4 R areg as descri bed above; and
(I'l') a solvent. The conposi tY I nvention may conprise at

| east one pentacene conpound Qr in conbination with one
or nore additional conposi ¥i on]conpon ) h & a polyner additive,
rheol ogi cal nodifier, a surfacxant, any coXbi nation thereof toThe
present invention is even further dirutted to a substrate having at | east
one coat able surface and a coated |aydr on the at | east one coatable
surface, wherein the coated | ayer conpiRiBgR’,a pent acene conpound havi ng
Structure A, wherein R and.. descri bed above. In
one exenpl ary embodi rrentﬁs? ﬁeépxergeﬁég{l%/rslf%ﬂe& $<fu é@e el ectroni ¢ device or
an electmﬂmkmndevice conponent. 15The present invention is also directed to
nmet hods of nakl tace conpounds havi.n t ruct ure wherejn R, R,
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Structure A wherein R z and X are as descri bed above.
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di scl osed enbodlnents and e appended cl ains ef Description of the
Dr awi ifgs sTséitytadeas nsubptitvied hetorecyodic fing mepm@lmﬂqabteme\wf OhNy %ﬁ@d shivdghd o t he
appended g S In: i enpl ary
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alkynyl group, the substituted aryl group, the substituted arylalkylene group, the substituted

heterocyclic ring comprising at least one of O, N, S and Se in the ring, the substituted ether
group or polyether group, or the substituted sulfonamide group, wherein the fluorinated
monovalent radical comprises one or more fluorine atoms with the one or more fluorine
20  atoms being separated from both silicon atoms by at least three atoms or at least four covalent
bonds;
X, y and z each independently equal O, 1, 2 or 3;
(x+y+z)=3;and
each X independently comprises (i) hydrogen, (ii) a halogen, (iii) a branched or
25 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 cyano group,



FIG 3 is a cross-sectional view of yet another exenplary thin film
transi stor conprising a sem conductor |ayer forned via solution deposition
of a conpuei20icnIsgvent ai ni ng at | east one fluorinated pemCagspeEomaepdund of
the present invention; , FIG 4 is a representative plot of transistor
outputs (IDs and (Ins) ) as a function of 5sweeping gate bias; and

FIG 5 is a representative plot of normalized absorbance (At/Ao) associ ated
wi th the @R$OhRRANGSUPTBX) IBHERARED BPRbEMLRRL &lb¥titEES of ShsOBka rRRINAKERY & upf OF
vari ous fluorlnated pent acene conpounds of the present invention conpared
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unsubstit ut ed alﬁ nyl group, (vii) a substituted or unsubstituted aryl
gr oup, (@PY??n%n%%%¥W¥$)ted or unsubstituted arylal kyl ene group, (ix) an
acetylo group, Tﬁ%bﬁﬁﬁﬁdbﬁihbmhﬁéwmrﬁmh&U&&kkﬂU%eﬂsﬁ@ﬁﬁédmymghﬂlﬁﬁﬂgne
conpr|5|n8 qﬂ ? $ ﬂgl and Se in th I ring, Q@j% a_ substjtuted
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unsubst i tiafeeeorspHstonpentadene @nthoatd haaptStaBRroOA, Wierlln RARI R x| B zphesent and
conprises a 25 fluorinated nonoval ent radi cal conpr|5|n the branched or
unbr anchétf %Slﬁsgcﬂ gd eRonye-al e egBRIpy ebedigiean diredbyirte sapPLee B alestitdt i t ut ed

al kenyl ge@EPor daRBcEURS Lt BHnENGt 0al kyl group, the substituted
cycloalkylalk%Iene group, the granched or unbranched substituted al kynyl

group'’ the subBe Pteﬁftnééan&}“}Qn igrabaplireetad te gisdhory of mgkiae WWQ@W EPrBPYWBUp, t he

subst i t utge,DSERRAENC inEreln NG GONRIY, S1aRPxX ke dsSRRLiLONSHNE 0. N S and Se in
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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.

25
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

30 semiconductor layer formed via solution deposition of a composition containing at least one
fluorinated pentacene compound of the present invention;

FIG. 2 is a cross-sectional view of another exemplary thin film transistor comprising a

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

fluorinated pentacene compound of the present invention;



10 unbranched, substituted or unsubstituted al kyl group, (iv) a substituted
or unsubstituted aryl group, (v) a branched or unbranched, substituted or
unsubst i twOed1oal3ksdmny| group, (vi) a branched or unbrancir€a/uSsubodséssut ed or
unsubstituted al kynyl group, (vii) a cyano group, (viii) a nitro group,

(i x) a branched or unbranched, substituted or unsubstituted al koxy group,

or (x) any two adjacent X groups combine to form (a) a substituted or
unsubsti t ut edrikRCcariboc ¥ekd-Sectibha@ vidw (J8)yed abiast bidM@ey ahinU AfH BEhiitiE ed

het er ocyclic ring. A nunber of terns are used to describe the

pent acen&C@BHpRLhEpigmdpgier Ipyes Samed viggaltipdepordon feromppdtion canénifgr i ous
terms arg e 'oﬂ@ﬂu(ﬁﬁatfeﬁ’ b&ff%ne compound &ﬂtﬁé’ﬁre&ﬁpﬁ’l%nt&g ers to a nonoval ent
group that 1s a radical an al kane, which 1s a saturated hydrocar bon. The
al kyl can be Fitheis,2 ltﬁprasﬂ@rﬂélde ploy of fransisgir O@tmtﬂ (hatandribost hey e dincpion ahd
typlc%IIXW@&ﬂ; BSpid: Loy 30 carbon atons. In sone enbodi ments, the al kyl
group contains to 30, 1to 20, 4to 20, 1to 14, 1 to 10, 4 to 10, 4 to
8, 1to 8 1 FIG.6 isorrefrescotaiveplobofnamehizd aEmlmlc@éAté%) a$shwte@ mtmphe

i ncl ude, re | i m,t y

n-butyl | Pééi)&l%a?l eu tn%?c,mun% Oat bg)gro%(ﬂnatgg él%ylio gé&Sh ﬁllﬂo te?é(; ?lgrl V?{éo)l(g ﬁTLBER:RX

n- hept yl pestactne chrypdvary bf the Srebatt iitvatbtéoh @hipyﬂedgm EIRS perneibelreSnts@luaon a zkyl

or “mor o SubgeF P CRFutRiuRieRe S BBNBu AR b T, IR i g one or more

at omrsioot her than carbon and hydrogen either alone (e.g., a halogen such as
F) or in conbination wth CetadlehDEéRriftion ¢ tigylatentigh oup) and/or hydrogen
atons (e.g., hydr oxyl gr.oup of a carboxylic, acid group). "Alkenyl group"”
refers to a ngh%\PéqS@Ht m§$ 't rf{iﬁe“?é 9 fﬁ@émfs# PEHtacEHe LORBAWIS IRVIER 4 5 a 30
hydrocarQﬁ@nmﬁmhu@ﬁmkﬁgﬁkﬁgﬁgugmﬂ@@a;ﬁﬁ@&g&fﬁguble bond. The al kenyl can be
| i near, branched, cyclic, or conbinations thereof and typically contains 2
to 30 carbon atoms. In sone embodi nenf&Rife al kenyl contains 2 to 20, 2 to
14, 2 to 10, 4 to 10, 4 to 8, 2 to 8§, to 6, or 2 to 4 carbon atons.
Exenplary al kenyl groups incl ude, but‘ re not limted to, ethenyl,

propenyl, and butenyl. ".ubstlt ted al keényl group” refers to an

al kenyl group having (i) oMe P ‘ g _bbnds, and (ii) one or nore
substituents thereon, wherei nore substituents
conprises a nDnovaIent noi 7 Wpre atons ot her than
carbon and hydrogen either al ope (e g., a halggen such as F) or in

conbi nation with carbon (e.qg. Xa 5cya B group) and/or hydrogen atons (e.g.,
a hydroxyl group or a carboxylic aci d'|group) . "Al kynyl group" refers
to a nonoval ent group that is a radic L Rfg.an al kyne, a hydrocarbon with at
| east one carbon-carbon triple bond. $Ryny| can be linear, branched,
cycli’, ofhe@iybi nati ons thereof and typically contains 2 to 30 carbon

atoms. In sone odj,ment t he al kynyl cantai.n to 20, 2 .to 14 2 to 10,
ot 4ot B R B g egty Ypompriss ) Tkt a0 i kL Py y
al kynyl  ghBdRhed, n@dwﬁiﬁtedbw uiuBstii@bd |l t &6, O(m)ea hMﬁBGhed Molﬁﬂbfbylhhedand
but ynyl ubstijtuted al kynyl group” refers to an al kynyl group

havi ng (.S)lbsaﬂléedom Hisylstiguted @P@wlegrﬁ%dw aaﬂH’S'(“Me)‘ %n@swlweﬁde%magﬁy} tuents
thereon, Jhgr @iNa eashticabd w%n@a&tlﬁfednarcfoawgwéneeg}z)@ CRIYPS Ib388h& or

nnnovalent noi ety containing one or nore atons other than carbon 15 and
hydr ofjen ugbrep@ed.ajupsiduted ofy unsubstiygpd alkmnyd @atpa iy wbstityed erBnwhttitged wi t h
carbon (g ¥HRQuEHAHR) %gl{tﬁ{t A drRg Rt £h ace] BHE QXY group
or a car bggyrol g gc? Sr olup o? 1§/1I gg}gu 6. &) acet? %P{?f( ygr oup”
refers toubstimtaovanhsbstityicd hgeltohmhc irieg aompiahingst least que of @gNsS ﬂn.rbSmlrnéhe

consi sti [ t [

carbon at ae Vi FhulRES o BEIRRALCHR:r SoyE dolyBhe P ALY LB L aBurall Y,

ri ng strwcuosubstitated Iaelfqnanilcteahl)d at least on¢' &JBSRI andglt Rt isciyredeotibridydongrisespd refers
to a gyclpalioly QLRURARYAY A0S0, MLe, RN I USBE S HICL e ARLPI N each
of the one o Hore ¢y it ue BOoHpT 'S fonovarent ol ety  contai ni ng
one or nqmnmaﬂmnmaﬁ@wg(n1amhmu&gembsmmhiaﬂwﬁm,@ﬂmﬁhkghm@nmmm q&kmwaho

o oupt r eripe oy ST Pl BRURR Yaub. 78 oy Ao hol ST ny o

3 or nore carbon atons in the ring structure (i.e., only carbon atons in
the ring), wherein the ring structure is attached to an acyclic al kyl group
(typically, from1 to 3 carbon atons, nore typically, 1 carbon atom and
one of the carbon atons of the acyclie-alkyl group is the radical.

30" Substituted cycl oal kyl al kyl ene group” refers to a cycl oal kyl al kyl ene
group having one or nore substituents thereon, wherein each of the one or
nor e substltuents conprlses a nDnovaIent nnlety contalnlng one or nore

oy o p— o [T T 1




"Aryl group" refers to a nonovalent group that is a radical of an aromatic
carbocyclic conpound. The aryl can have one aromatic ring or can include up
to 5 carbwoyelosssirng structures that are connected to ®CTUSSEHI/08652 he
aromatic ring. The other ring structures can be aromatic, non-aromatic, or
conbi nati ons thereof Exanples of aryl groups include, but are not limted
to, phenyl, biphenyl, terphenyl, anthryl, naphthyl, acenaphthyl,

ant hr aqwan@/ﬂgnl growP hRNaBLdYd aryag%hls &E@mblsmtu@b( ra%ﬂ‘éﬂcylerféeg'rbﬂpe A sub@shed

fl uorenyl . "Substituted ary rouﬁ refers to an aryl group having
one or MAREISYYISHIING FORPESA at Igest ronfhgf Qt Ny et 8¢ 1W%Flégaﬁh"e%}$’ﬁm6‘ledteﬂ1§r one or
mor e SUb%Trdulbu@rn]%](ﬁ ERARIDFE D ATURNAL AN TRIELY RRP! FhBLATHEFioRhallPI ©
atons (e Yo en such as F, an al kyl group, a cyano group, a hydroxyl
group, oerilOEQi@IbG?((i}W@OﬁlQTl%ﬁS gqnem)mori(fyubmwtamkwléh@egmm 'mereffaogng o a
monoval ent, anQi ¢ h&%ed ﬁorﬁﬂoﬁrsﬁfé‘é‘ﬁ bt%mg 'o?gtl@&sf ek U CRAB el FRY c8’Ja1e§t to 10
carbon atomnms 1In e ring structure .e., only carbon atoms In th ring
structurémnéMhereln the aromatic ring structure is attached to an acycllc
al kyl group a (typically, from1l to 3 carbon
atons, nore tyﬁlcafigﬁl%d%hr%%ﬂgg@%ﬁg 15§p§ne of the carbons of the acyclic
al kyl group |@vthezﬁadLmal 15" Substi tut ed arylalkylene group refers to an

aryl al kyl ene n ne or .nore s bstlt t her n each of
The one” or morstshHeRPeEARE SeBhuTY (ERURREh oY R stE: SR R Prg one
or nope ahbbched,. Pbstitdedrad m%tlmlm gFoupa(iv)ad é«ﬂoktltgtred)lapun@bgylamalgr oup, a

hydr oxyl grou or a c rbox a rou Acet ou refe to a
monoval efdo%Pady)calPraisiA n%f Pﬁr/hé B‘?%P‘&sgltlﬁicgfhuiésugsztﬁ%&ed %@?Bﬁo@ é%r"’l ng"

refers toranckat of aibeshchqiaktibsatukdd satddtekiated Skydingadug! aligd &g gddupuct ur e
conpr|5|ng at |east one of O, N, S and Se in the ring structure.

" Subst i t GYEH2 ABOET Py EX) Lbrpnghgd Orr@’rbé%nghetdosuastﬁétﬁ%waelpﬁﬂen% HEPHLARg one or

nore substikpemn swhoapheshit 0 BB&s0fonBME tdTRsFRe (S Phubdshfitddl HYusubyUBl €,
wherein each of the one or nore substituents conprises a nonoval ent noiety

cont ai’ni Kgberelipringi @ atubnituied opunsubstinged hgtresyelis igeh as F, an al kyl
group, a cyan@ gi{my. of B HrO%Ydd QF Q¥RibeOthe %eﬁ%eﬁ@%xﬁlb&mﬁé?'o@' {13 dht

"Carbocyclic ring" refers to a saturated, partially saturated, or
unsat ur atiegntiomgrsssedibtreingheemons @rm@ar@dﬁineéaﬁr tblawkn the ring structure.

"Substi tuted Cﬁﬁ@?g&ﬁ&g I%tc‘?% % m&%‘ofv&‘lreﬁt %%gu ath&ﬂ%g%&{&'l %Par[]ﬁlpgleh@lﬂfcﬂgs LNe or

nmore 30 substitu ed to one ers o e rihg structure,
wher ei n eaohitadfhydhsatbpe dhe ﬁﬂwbcaulbrshmetauémrsh@bnmlicsescqnbmmovsthewa noi ety

cont aﬁ ni 94 Qyp?caﬁXlgon‘?all?ﬁ ?‘Eo%scagb%n%to’msa Irrl1 0119(9 nqbod'ﬂﬁgn a%he allg/? Qro,%!g_lté ntalgsr oup, a

cyano group group, or a car e aC| er group"
refers tdta3o RatoOORbtom)dll crxa14 \m«eﬂ@lmolm 4 139 8a1 manabédoﬂrtowrdart&ntatmd

or anched SP LR Pl L TR e T s

"Substit unttﬁﬁjyleﬁehxbmygrmutpnylr E—ba{tﬁl h-Geam, @tlb&erxyg rncmryl hakdphd, detigtheryr €

substituents t%g@eon “gi qch of tﬂgvone nore substityents
conprises a no e ﬁ&WP " ECTeIs 4y PR Al h § YR aﬁpgﬁB?QrHWHhﬁl5?H@Psthan
carbonz angbréndrn@@RMm eidhher th@' &meor( Mol subamb@hpg@ﬂp@é@fa @sn&hleﬁf mofbty

conbi nation w th carbon (e a _cyano group). and/or rogen atons (e.qg.,
a hydr oxy¥PNignRgPngOr gl%%’r‘ts@ﬁyrhe&thamcarb@aa%ﬁp ydrogen elthmpﬂiwéﬁ Bed hglogep"

refers tQuah asEHrar Q)ddhBhati G ERLar¥EILc S, rac%oag?sh n@bEhydedeibned @bpve, and

mis an integer greater than 1. Substituted pol'yether group" refers
to a pol yetmerl S a KabPREic6piE SsriPhor e substituents thereon, wherein each

of the one or ARES gﬂﬁﬁ" bk EftaSm GRIPIEAL (ﬁlpachmﬁééfcﬁ'ﬂf afRIKEAY whRR @4 ni ng

one or nore atons ‘ofher than carbon an drogen either alone (e.g., a
hal og¥n dwidiecaBonFvithratjlpast ondicakpi-erroon tdhutdaubb@fh (lhegplkenyl eymhe lglp@up)

and/or  hydrogen A6 dfitthatios MYUAEPIM tyFEANPRlaiRR £8 RPXNbIiCaBifil. d1 BT OUP) -
some embodiments, the alkenyl contains 2 to 20, 2 to 14, 2 to 10, 4to 10,4 t0 8, 2 t0 8, 2 to
6, or 2 to 4 carbon atoms. Exemplary alkenyl groups include, but are not limited to, ethenyl,

propenyl, and butenyl.



15" Sul f onam de group” refers to a -Ra-N(Re) S(0)2-Rb radi cal wherein each Ra
and Rb are as defined above, and each Re is independently a hydrogen, or
branched wo 20m3sseched al kyl , aryl, al kylaryl or aryl al legir/usgaoosesbon.
"Substituted sul fonam de group” refers to a sul fonam de group having one or
nore substituents thereon, wherein each of the one or nore substituents
conpri ses a nonoval ent 20 noiety contai ning one or nore atons other than
carbon and hydsnﬁaﬁtealanﬁaﬁyl g%wrefefees @-an akéﬁai 2eeh h§¢i§% (i#9n&dr Rord O-C
conbination with carbon (e.g., a cyano group) and ydrogen atons (e.qg.,
a hydr oxyioutye Garslsornda(ip Hnp ex PIorE Sl&)éiﬂaerg% gppn. winrgig,epchyplothgrong of 819%¢ t 0 a
monoval enf,GhReHR cGhprhiQl Moﬂova@%‘[ %?e"tﬁcdﬁtdnﬁn?@n@dr@dre HoRdRthe FARIPABS
|ncIude but are not 1imted ropoxy, and butoxy. 25

" Subst i t gnédydbgenajtheyrdens (e ngeﬁénab)g@rowh aaerlxyl ngbuptlhawhgarbne(ecﬁ Jror €
substigtu f 0 i
conpr i'sesy il S MRS ofEel X R Gl R R Y P
carbon and hytpbyend soutierfad tne rhenoyalentagioap dleperis suedicals of-pn etkyng) a
conbi nat i bgn y I nd ogen, at (e.g.
a hydr 0X h?,@rg&g%& g’r%lilaa lgé ocglel ?agboglcclgg)%agtogfépgongo éﬁar Qé’qclargaﬁll 8? i lity
val ue" r érarcked oydlb,eo@mﬁtﬂna‘t/lelhsoﬁwlteyf ofd @mpickibr gatagary oe30 (arlmdnsa)tomer Iruni t

applied field (Vlc i th, resul t [ f

monsur ed “b9F AECAliGdbe ettt e I e et BB %op B char ge
carri®r. 6,or2to 4:J:ahﬂﬁtl’ri dahe ExpaplhpctineyCaonsundsdd b angndt ienigb ey @thghgm cal
structure hav ﬁﬂ found to possess at | east one of the follow ng
propertl@gmy? 5%¢ed solubility in one or nore organic sol vents (e.g.,

fluorinated 50$ubenhe)1,a11{yhy1) gréfraldfeadtosdnadlkynyt Yrowh @Bvihg Ci9bRO baee: €W 0 a
gi ven or%anlc solvent (e.g., fluorinated solvents), (i1i1) enhanced ability

to wet a'dRlfPapds; apd W PRI HydrspRoBerer: yﬂla%n S?Cho‘Pf)etB‘}?) RBHOEMYE  (v)
enhanced [I@sihRhR@REBphiRs @ Xl 8¢all @ motdty don®iANERNrRESE Q{oﬁﬁ%%r WAL Barbon
incorporated into an el ectronic device as _a sem conduct or ﬁer 5 as
nmeasuPed 2pY hydiegcarritheferletgr(eige @ hatowen such 2y &) aeingombHatien with IC phPE (i ce,

(vii) enQ?ﬁﬁﬁﬂo@ﬁ%ﬁ@BﬁBﬂﬁﬁmwﬁ%ﬁmkggo5EQ&%kﬁ%nh@Rﬁaﬂﬂﬂ%kﬁﬁh&ﬁﬁ@%u@@WﬂCe as a
sem conductor | ayer as ‘neasured he” ener gy conversion efficiency of the
el ect r onisdyldeipte, and (viii) enhanced per f or mance when incorporated into
an el ectronic« : bility
of the el ectron Y(l)a a% ere?%% ?Oggqg)ﬁ E)\%h ok g% Pclga%és\%?aﬁ#%ﬁgf %)%n% ﬂglc%ﬁ)@

envi r onmensistiBy Of/aplymng: qat’oen Rtogrsonlpie r{ng.seuctuR (1.4 ordynchrBdn) atandinXhgriagips i n

the Ov%trucqgrrenaﬁgone oIS H:)Og "ato 15 Ofﬁl% %%J[ruc(?u ?stt'hee aﬁlc%fgng. pentacene corr_pound
for a given a cati 6 g., conduc r in an electronic

devi ce) . “&Emmueﬂanpbemymgﬁnpar@hvenzfby@mﬂnmuﬁdmpmnmqpemeocmnmﬁund of

the prese ntion i forma onduct or

ol ectr onrbOHE dhergie sk oh B sa ok SR, SR T EO b S ¥ Eisbung <o
exhi bit tnwﬁetyllcﬂﬁtﬁlﬁlntgl’tﬂﬂe c&trﬂ(&klaﬂgls((le € .2, halodon St@Ckd RGanodlkylngoup, dudhno

nol ecul es) ort ant co deratlon whi ch significantly inpacts the
char ge cé???e? nP??VPV%Fﬁ@' ylip peid gpaup) ‘ting seni conductor |ayer. The

di mensi onal i t YCRfloalkyBilMBeheSEragki REre @kl @ooRhleMNgORY tihe ieasidgystirasur ed by
exam nation of the single-crystal X-ray structure of a given materjal. A

gi ven matceRyisiing ok Hi i m?rﬁgafh% a&ﬂmﬁehs%ﬂag strygture fj.¢. cR%rCRFbOQGtOe%Sa}ewh%g is
char act efjngedyR¥iDNAYI Irng sfr@lire RERATLRI 10 %h APRAE 1N gﬂa %garys i8Rt Meen
aromati c carbon atons [ying roughly within the van radi us of

car bon ( ica@an lpipmsgmore. tygicgllyn)l cagkpmsiteral piifgons o th@lcebeeﬁitoa@eﬁéhmmy@hc any

mat eri al jhaLoRaR hev@di@fiomati c cl ose-contact nei ghbors above the plane of
the pentaceéne ring, and two aromatic cl ose-contact nelghbors bel ow t he

pl ane30of the p&rbsat@edeydpdgylﬂlkyl@mogr@awI et &ssichéledkdalkylend gigup having

o o1 Tk 8P Rlor ARl PLEHARLEGNS 18Pl SF RGN0, nfdrEQBIAL. A LEHARL ve, case
i s one-dimensi ona ere is only 0Se- contac nei ghbor
above andndmeladmt m‘rwatptmmog onche npumtame(@g ra lmagogeh 1suqh315 Gemedligtligrouphee case

t hat nnlecgmpsmyn rmo di ge(ga%m_ox Jaghath g yield superior thin-film
nDrphoIog S FoP T Ierdt g?b%i £rrangst 5P cat i ons, along with inproved
char ge transpbatyl group’ hef@s)ﬂoladnmoaﬁlent gﬁ»upsltheansl Q/radmfmttcﬁ‘ranafcsna\ﬁb thrbocyclic

one-di mensi onal pi-stacking tend to exhibit superior 30 performance in

phot ovol tai ¢ devi ces, whether used as the el ectron donor conponent or the
acceptor component. The fluorinated pentacene conpounds of the present

i nvention can be nodified to exhibit é-ther 1-D or 2-D stacking. I n
sonme exenpl ary enbodi nents, the fluorinated pentacene conpounds have
Structure A wherein one or nore fluorinated nonoval ent radicals are present
and each quorlnated nDnovaIent radical |ndependently conprlses a branched

[ T Y 1 o 1 . " 4



5 substituted heterocyclic ring conprising at |least one of O, N, S and Se
inthe ring, a substituted ether group or polyether group, or a substituted
sul f onam W 2groow¥ggo7and each fl uori nated nonoval ent radi €Ql/GSeMPI0BEEE one or
nore fluorine atons with the one or nore fluorine atons being separated
fromboth silicon atons of the pentacene conpound (as shown in Structure A)
by at least three atons (or, for exanple, any nunber of atons greater

10t han t kg ?oﬁlﬂd TR atr91 @ataque ehghiRRNc MBIk Jca®inchide PS5 EQbIcyEIRYARENt
bonds (or, for exanp an unber of coval ent bonds greater than four and

up to abéHﬂCtﬁﬁh@?@éﬁcQ}’@%‘F tor Bspig)the aromatic fing. SdwthekBppitRFYreBON ment s,
each fl uqriatkeshiRoayRl %Ptorﬁtﬁﬁutfaﬁé tHefbgPpEJ?ﬂﬁﬂésl c}’f SAMREIpS %?ch(de) blﬁ Ay anched

or unbranched substituted al kyl grou uorinated C3- al kyl

group), (i imgedtoambenyd t@mheuﬂbteaﬁ@médalsthmgtmpluhséda@nmﬁyl agtlmm@m(oeylg a
f'“°r'”a%ﬁglQ%QA%EIQQQnﬁd&ﬁﬁﬁtg éﬁ%P%F%£$mﬂ&lﬁ substituted cycl oal kyl

group, (iv) a substitutet ene group (v) a branched or
unbr anched sub&ﬂsﬂu&édm&@hymyhﬁgmdupn@Bdgﬂﬂmdwﬁml®ncnaU@diﬂmmﬁnﬁn$¢mynyl

group), (yd )m% t?#‘i’lﬁ% {hkaf e%&)’ f fileoutR: or%?r(e"sht)s)np%nt%%%ﬁléhwt e%o%x)é! gl kyl ene

group, wher one or uorine 1Uor T nat ed
nnnovalemmnﬁadomaMHgnanEpmnam&dmﬂkgnubmﬂmmswhdnmmFamnﬂkwq@omhewpemtacene
conpound as S in Structu east three 20atons or at | east

four cov E%%ﬁ%’g¥%p§%ﬁﬁm'98' F&ﬁ?“@ odi ments, the fluorinated
pent avene conp@tyﬂedl@ldnﬁvgeo@t’ frefeils U6 @ nfvnoheERigrouptthdt éast arometid Huosthueaked

nonoval ent radical c rises the fornul a: P2CH2Rf wherein Rf.is a

vorl i ot Pl R TIRALSE Riom i i S W o s R SR RYE 25

f1 uori nats@getfre), BvheredD the airdtBatiR Orifpyduo@eNis Ak tahk YdyclE kPl gloypheard y, a C
1 -C16 al kyl group. The fluorjnated al kyl group Rf is branched, unbranched,
acyclic, %8%Or more ggrbep agmpilRICHbA t%#é%ﬁ eﬁrkona?é%% inagee typigat bsatbere

attachneratont)%at)h@d;rtﬁ@catms of tht 6QRLEAEIRM rdlpH hGdditag A. I n sone exenpl ary
enbodi nents, the fluorinated pentacene conpounds have Structure A wherein

at | edst one fPupstitiisdeadelipdensaipuntreieadp calanddkyencsseun keinpgger gore
30 - CH2CLRERE MORKBEIR, Bherk® @Sh HHE TIPS nRAROMBstitd M @&ﬁ;ﬁfsés%nioﬁ&'&a%% es the

attachment location to the silicon atomin Structure A" In sone exenpl ary
enbodi memacty cchetaiingormic rrgtreqic ptomsacene kadogso wnehsashByvan dkylugrounr @ Xawher ei n

at leaSt6%§$m%ﬁﬂ@&ﬁyg#ﬁ¢(ﬂgggﬁ&é%?%%aggh Oveconprise_s the formla:

*-(CH2) 0 er el s as and o is an integer of 1 or
greater, typi tatdtyl grapfiaigs foomioveionGadiddidadsg ée ﬁ‘csrkluiandi(ea(ﬁ%g t he

attachment | Ocﬁl}tergf cthg ﬁn&t e%fers on s%tu?a{pe a%all Cstaﬁ qedA‘ or unsgtugl?edexl? fpl ary

enbodi nent s, It dcéne cd
structure comprising at least one of O, N, Sand Se in the ring structure.

“Substituted heterocyclic ring” refers to a heterocyclic ring having one or more
substituents bonded to one or more members of the ring structure, wherein each of the one or
more substituents comprises a monovalent moiety containing one or more atoms (e.g., a

25 halogen such as F, an alkyl group, a cyano group, a hydroxyl group, or a carboxylic acid
group).

“Carbocyclic ring” refers to a saturated, partially saturated, or unsaturated ring
structure comprising only carbon in the ring structure.

“Substituted carbocyclic ring” refers to a carbocyclic ring having one or more

30 substituents bonded to one or more members of the ring structure, 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).

“Ether group” refers to a —R,-O-Ry, radical wherein R, is a branched or unbranched



5Structure A wherein at |east one fluorinated nonoval ent radical conprises
the formula: *-(CH2)pN(Z) 5(0)2Rf wherein Rf is as described above, p is an
i nt eger oVO20wv13ggogat er, typically ranging from2 to 5, PamASZ0100p658%ent s
-H, -CH3, or -CH2CH3. The asterisk indicates the attachnent |ocation to the
silicon atomin Structure A 10l n sone exenplary enbodi nents, the

fluori nated pentacene conpounds have Structure A wherein at |east one

fluori nataﬁglea@naxyacln@nmkmgn&@l orC QRIS Fc?hﬁocfaﬁfoﬁuirfﬂ R}, -iCHR GHmelddl owher ei n
| cCa

Rf is as described above, The asterisk in tes the attachnent |location to

the sili c@braaghsapriknl. syt @E‘b’l&ﬂéoﬁarylfgth erabeRenpl ary embodi nents, the
fluorinated pegiRGERE e%P%fHﬁBd%f&@\{@ a§%[ﬁé9%l‘bﬁ?or vit %E@'of‘ nf%tre Llﬁ)@t?therﬁ'@e

fl uori nat ed nonoval ent i cal ri ses t wher ei n each
Rf is indegpeandevieropn gaghaeft thgl gng er mere, S®®tﬁv@ntmor@msew m@n@amblﬂ@g@n at ons)

or conpl et&l ¥ 'o‘ﬁ@ 'r%tr@gtoﬁlk offrer th%i?’é&ﬁ%ﬁﬁnd‘ﬁyd?é(g%%ﬂﬁ& ?((%L:I@% éﬁ'ﬂﬁ% e OUP

havi ng up to about ten 20car bon atons t o about rbon atom;)
The ast esidkasiidi papabinahen with a&rmm(mg lagyato gonp) end/brehydidgec enmatogn 4 n

Structure I iments, the fluorinated pentacene
ity TR BT ta%%fr%g)%h% i3 g .

corrpound ure V\/ner Ieast one fluorinated nonoval ent

radi cal conpr i]écésethdn@rdupi’ mefb@a to Hﬂa O) Ry, 2Bichlewlkpdrein daahd Rf, arcsasi dedfiependent | y
a partial cont a nore hydrogen atons) or conpletely

f1 uori nat® h%ve imdénis aéldﬂt?%‘?r Eea%{)ﬁ’ﬁwr ogen atons) al kyl group having up to
aboutiot en car bSlIbsﬁith&ﬂEpc(lﬁH’[hdﬂFgrb@”aﬁﬁﬂ tb el polgah&oproap dashg difeeo@stods i sk
indicates the attachnment |ocation. to the silicon atomin. Structur

A
In some SXSHPEES PILHSodPFER Rk Phibe one OF MP StB%‘H’E%‘E?é‘??é“‘EFo%B@HW&E“have
30St r uct ui@etA cvinginRighondtor @RS hitodR &tifck WRhi ARe AniMR@¥dnedither AdhCalg cONPri ses

the formul a: : o .
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).

15 “Sulfonamide group” refers to a —R,-N(R()S(O),-Ry, radical wherein each R, and Ry,
are as defined above, and each R, is independently a hydrogen, or branched or unbranched
alkyl, aryl, alkylaryl or arylalkyl hydrocarbon.

“Substituted sulfonamide group” refers to a sulfonamide group having one or more
substituents thereon, wherein each of the one or more substituents comprises a monovalent

20  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).

"Alkoxy group” refers to a monovalent group of formula -OR where R is an alkyl
group. Examples include, but are not limited to, methoxy, ethoxy, propoxy, and butoxy.

25 “Substituted alkoxy group” refers to an alkoxy 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 (c.g., a
hydroxyl group or a carboxylic acid group).

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

Fluorinated pentacene compounds having the above chemical structure have been

found to possess at least one of the following properties: (i) enhanced solubility in one or



FF or * wherein n =0o0r 1 or 2 or 3. The asterisk indicates the
attachnment location to the silicon atomin Structure A In sone

enbodi mrerwe, 2088897 R, R and R' is present and conpri s@STAISRO0OBSAAt ed 5
nonoval ent radical as described herein, and the remaining groups fromR R
and R' conprise identical or different noieties. Al though one or nore of
the remaining groups fromR R and R' can conprise hydrogen, nore

typi cal | Ymord BRsahie WBIVBAO . 8] AkRmatel @mvans)?(n) RchnEed gyl MRS REQRRRIMbY
conpri se _nmonoval ent radicals other than drogen. For exanple, in sone

enbodi menits 2 2Hise OFRNIR SOlReNt 461, ﬂeloqn%teéﬁ%lg@tﬁ) (Hh@nbasayst abalgy tavetiageiieat ed
monoval enf,) Eﬁlafl@eq'@aﬂopﬁ&m%%aﬂopa@oﬁ%ﬁﬁ (Vﬁéhﬂaﬁc@@résﬁ{&ﬁwﬂo%aldgﬁ&y@ﬁ fromR,

R and R" each indépendently conprise identical or different branched or
unbr anchetdhaced/perigrmaanss whan meotpgisiedantoyn cleg@enti¢ deticens ariemecdndictanfdyeanched

al kyl sgrqu %%easure by tl%oaﬁrgt%xﬁﬁpér Fhabifi YRl rlﬂ”ttfﬁg el@gtfbtn?cc et F’@%&iﬂﬂéed‘ aying

t he above- scrl structures are shown bel ow
performance when incorporated into an electronic device as a semlconductor layer as

measured by the energy conversion efficiency of the electronic device, and (viii) enhanced
performance when incorporated into an electronic device as a semiconductor layer as
measured by the stability of the electronic characteristics of the device over time in the
10 environment. By varying the R groups (i.e., R, R’ and R") and X groups in the above
chemical structure, one can tailor a resulting pentacene compound for a given application
(e.g., as a semiconductor layer in an electronic device).
For example, when a given fluorinated pentacene compound of the present invention
is to be used to form a semiconductor layer in an electronic device, the ability of the
15 fluorinated pentacene compound to exhibit two-dimensional stacking (i.e., 2-D stacking of
individual molecules) is an important consideration, which significantly impacts the charge
carrier mobility value of the resulting semiconductor layer. The dimensionality of a given
stacking configuration may be easily measured by examination of the single-crystal X-ray
structure of a given material. A given material exhibiting two-dimensional, or “brickwork”
20  stacking is characterized by having four nearest neighbors with 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
25 interactions or 2-D stacking. A common alternative case is one-dimensional stacking, where
there is only one close-contact neighbor above and below the plane of the pentacene ring. 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. Similarly, materials with one-dimensional pi-stacking tend to exhibit superior
30 performance in photovoltaic devices, whether used as the electron donor component or the
acceptor component. The fluorinated pentacene compounds of the present invention can be
modified to exhibit either 1-D or 2-D stacking.
In some exemplary embodiments, the fluorinated pentacene compounds have

Structure A wherein one or more fluorinated monovalent radicals are present and each

-10-



Vv XXXXI  wherein: | =6,13 -bis (3,3 ,4 ,4,5,5, 6, 6,
6-

nonaf | uor ohexyl dinethyl silyl ethynyl)p entac ene; Il = 6,13 -bis (3
, 3,4, 4, 580 2610/88807, 7, 8, 8, 8-tri dec afluoro octyl di mPCmgISS010/036559
ilylethynyl)pentac ene; 11l = 6,13 -bis (3 ,3,3
-tr|fIuoropropyldllsopropyI5|IerthynyI)pentacene 51V = 6,13 -bis (3,3 ,4
,4,5,5, 6,6, 6-nonafl uorohexyldiis opropylsilylethynyl)pentacene; V = 6,13
- bi s( 3, 3, fhoftnaed  Rowdlert: Badad, Rd ncie(aﬂ:;tocd?ﬁms@sd@cey‘réﬂé%cpdﬁcy{h&aﬂoﬁ&propyl si

|yl et hynyl ) pent acene; XXVII = 6, 1 8, 8,
8-tri deduliifusk dlodtgpoum |ast6ﬁr~‘bif§/ P%mtgwr@hmmbﬁt)tbf@ﬁ@H@éﬂéromamubst@u%

-bis((3 cloﬁkyl{gﬁ%ué aOsubQrithted 7c clcﬁl Iyﬁdk%denel up:Oa 1]5}211}1'@1%&1(1&(: ufﬂrgﬂé‘ﬂé@ 9-tri

fl uor onet Ideiy ‘diis opropyl SI et hynyl y pent acene; and = 13 -bi
s (3,3 substimtedsalkgnyl &rowpem alfhsut@tedpfémlt glioemu 3 GpbHipyeds ran@qllétlwngmyrpemt acene.
In so t S

fl uor Pﬁa’? g%‘ﬁﬂ%&g@% aglgcégmﬂﬁsmggdgcl%%ege E%?Z?ﬁ > g %ﬁgﬂ) I;ﬂ%aengﬁ%l ng
groups eanbstltm@egbwdgmn yr peyeherpgrowe dr desvbitgated @ulfmafnﬁc@r gmtp, bnd reedted or

unbr anchado gl S8 I8 AT TRRRL LTS e NISILILCRL BIRNSNGS Phnor

unbr anche ene groups. For Pexa ary conpounds
I, 1y, fMpn%XﬁoMNbamgﬁ@ﬁﬁﬂﬂiﬁEmdmﬂbsﬂmmbﬂvmﬁcﬁhk:psﬂmmm@yanamddad nay be

re Iaced di c t her odi nent s,

et U el et R R A o RO S S
fIuormna&mmmmma@mam@nimiﬁdmgmbala@ﬁgpﬁas&anfandoaﬂmheaﬁ&;@n&bﬁ&wm@wnated
nonoval ent ra ses bst tuted het.erocyclic ng. conpri sing
T eass At oF cdyatea TR asgSe Pt b ol br e G Ry o o

pol yet her gr oupson@rexamwi@sémﬁddt@auss dachanamhdel gbasialen( faticalGodepend@agy one or
nore fluorine atons with the one or nore fluorine atons being separated

f rom bot I§°8PT§E & 2chrairBecher ynvernsRasth wbditeed BlRsloBiAEp (Ce @ fluorinated C3-C18
alkyl group), (ii) a branched or unbranched substituted alkenyl group (e.g., a fluorinated C3-

15 C18 alkenyl group), (iii) a substituted cycloalkyl group, (iv) a substituted cycloalkylalkylene
group, (v) a branched or unbranched substituted alkynyl group (e.g., a fluorinated C3-C18
alkynyl group), (vi) a substituted aryl group, or (vii) a substituted arylalkylene group, wherein
the one or more fluorine atoms of a given fluorinated monovalent radical are separated from
both silicon atoms of the pentacene compound (as shown in Structure A) by at least three

20 atoms or at least four covalent bonds.

In some exemplary embodiments, the fluorinated pentacene compounds have
Structure A wherein at least one fluorinated monovalent radical comprises the formula:
+—CHyCHuR¢
wherein Ry is a partially (i.e., contains one or more hydrogen atoms) or completely

25 fluorinated (i.e., contains no hydrogen atoms) alkyl group, typically, a C1-C16 alkyl group.
The fluorinated alkyl group Ry is branched, unbranched, acyclic, cyclic, or a combination
thereof. The asterisk indicates the attachment location to the silicon atom in Structure A.

In some exemplary embodiments, the fluorinated pentacene compounds have
Structure A wherein at least one fluorinated monovalent radical comprises the formula:

30 +—CH,CH,OR¢
wherein Ry is as described above. The asterisk indicates the attachment location to the silicon
atom in Structure A.

In some exemplary embodiments, the fluorinated pentacene compounds have

Structure A wherein at least one fluorinated monovalent radical comprises the formula:
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25 shown in Structure A) by at least three atons or at |east four coval ent
bonds, and (iii) at |least one atomof the at |l east three atons (i.e., the
at | east whrew/ia88ms separating any fluorine atom from PETRIS310/0863R9 at ons
shown in Structure A) conprises an atom ot her than carbon. For exanple, in
sone exenpl ary enbodi nents, at | east one atomof the at |east three atons
conprises nitrogen or sulfur as in a sulfonam de group. For exanple, in
sone exenpl ary 30enbodi nents, at |east, @ng atomof the at |east three atons
conpri ses oxygen. Exenplary fluorinated pentacene conpounds having such

st ruct ur S$CEIER P %ﬁled@ﬁwﬂéf\’l%&ﬁﬁ andyyis 21 70,3 88 b PPETHEISRD )0 B8 EI8E from by | XXV
wherei n: k|t Btebidk mdicated the attachment location to the silicon atom in Structure A.

- hept af | uor oi sopr opoxy) propyl di i sopropyl silylethynyl)pentacene; and 5 XXVI
= 6,13 In some exemplary embodiments, the fluorinated pentacene compounds have

- bi s( (N - ' i i Lyl et hyny1) -
et acenar et AR T Ad b bR A R Pl A O S Dt aene
conpounds have Structure A wher ei(GHR,NR)S@ENR:R' t oget her conprise (i) at
| east one . f|uopi. | e radi cal S f e
ner of n-aguetPRAOR GSe IR Rk b ALAPLr2 SHEG @ o PRA IR Boll2 B3 (11
at | east aothé& r@rdsents -B8-@Hkyl -C,GHp, THd asiejislaindicetasthe otteeh@8nttlaca@dn ©ythd oal kyl
group, (iv) at lea ne C2 to C8 al kenyl group, or (v) a d to C8 al kyl
gr oup insﬁ%%?tﬂgltlflgﬁ“%’rfﬁ‘a C3 to C8 cycloal kyl group or a C2 to C8 al kenyl
groupio | n ot har sexenpeatplare ndnckdbidiesmiss , the htudrinated | peataechep esthpmade haohrpounds
have Strycture erein R R and R' together.c rise (i) one fluorinated
ronoval e S aPaeh faston RutBR OB ReACTRIR 18 HeSOE ped
fl uorinated nonoval ent radicals, JoHeombecration with (ii) two C1 to C8
al kyl groups, (iii) twy C3 to C8 cycl oal kyl groups (e.g. ,. two cycl opr opyl
groups orVhefen Refd podrsenhed gbdyigpd e psterizg “&%Feég@rﬂ“?‘?hn&nb frtion teythesiligyn ¢ wo™ c2
to C8 al kemyin GFerRSA . In sonme exenpl ary enbodi nents, the fluorinated
pent acene conpounds have Structure A wherein R, R and R' together conprise
(i) af |east GheOMPuBICTIRENEFERRIIBVAISe b 2bnariagrd arentagensh ceBPARes d@vhore of
the her eigay 88K WREHin ak 1WQkIoRATES iR ANRbEMnt FARL C@nrisdsthCRORRARAt i on wi th
(i1i) at least one Isopropyl group, (iii) at |east one 1sopropenyl group, or
(iv) an isopropyl group and an isopropenyl group. In other exenplary
enbodi nents, the fluorinated pentacéng conpounds have Structure A wherein
R R and R' together conprise (i) at 5?ist one fluorinated nonoval ent
radi cal, valdfdin Sh Qe RtiepRI@OT JaRRINETET NGRS Ght REthord hyd@sdeR atoRed) or
nmonoval ent radicals, in conbination with (ii) at |east one 1sopropyl group.
I n ot her cexglgshalyorensd i crsnpiains ppaydPedrateay ey SRR BB BHIvF8aHdS" have
St ructour @aBoNRERR! @r Bp R ab8RtdolR cAOIELDRE). COMPRiSRK(thdicAls 1hEasthclRMat ,
fl uorinated nonoval ent radical, such as one or nore of the herein-described
f I uor i natledtipmiedhatikqen afoarincdugturd 4 combi nation with 5(ii) at least one
| sopr openy! OfpUBme exempidd) HRTRIRERTALE! NudFARRE! TEAESre ElfipddhliO ARl ed
pent acene corrpounlglls have St ructure erein z =0 (1.e., At Teast 1wo
groups atStracthed\ wberchert britioso fluaineted arcmovadlent salive) compdis@® thForrawek R' t oget her
conprise (i) one fluorinated nonoval gntyradi cal, such as one or nore of the
her ei n-descri bed fluorinated nonoval adicals, in conbination with (ii)
t wo
H Rf
25  wherein each Ry is independently a partially (i.e., contains one or more hydrogen atoms) or
completely fluorinated (i.e., contains no hydrogen atoms) alkyl group having up to about ten
carbon atoms (or up to about four carbon atoms). The asterisk indicates the attachment
location to the silicon atom in Structure A.
In some exemplary embodiments, the fluorinated pentacene compounds have

30 Structure A wherein at least one fluorinated monovalent radical comprises the formula:
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10i sopropyl groups or two isopropenyl groups. As shown above, many of
the fluorinated pentacene conpounds of the present invention conprise

fl uori natwo 2pevi3sgdene conpounds having Structure A wher @CH/US261003¢559 €., at
| east two groups attached to the silicon atomare the sane). O her

exenpl ary fluorinated pentacene conpounds of the present invention wherein
z =0 (i.e., at least tw groups 1l5attached to the silicon atomare the
sane) are provided in Table 1 below Table Exenpl ary Fl uori nat ed

Pent acene Conpounds Were z = 0 hpound ls: Y equals: Ris: R is:
VI 2 1 isopropyl 3,4,4,5,5,6,6 af | u £2- enyl VIl 2

or
wherein n = 0 or 1 or 2 or 3. The asterisk indicates the attachment location to the silicon
atom in Structure A.
In some embodiments, one of R, R and R" is present and comprises a fluorinated
5 monovalent radical as described herein, and the remaining groups from R, R’ and R”
comprise identical or different moieties. Although one or more of the remaining groups from
R, R"and R"” can comprise hydrogen, more typically, the remaining groups from R, R’ and R”
each independently comprise monovalent radicals other than hydrogen. For example, in
some embodiments, one of R, R" and R” is present and comprises a fluorinated monovalent
10 radical as described herein, and the remaining groups from R, R’ and R"” each independently
comprise identical or different branched or unbranched alkyl groups, more typically, identical
branched or unbranched alkyl groups.
Some exemplary fluorinated pentacene compounds having the above-described

structures are shown below:

F FX—F
R F
CH, F F
H,C—Si F
CC
=
. F i—CH
i F Si-CH, . EHB ;
F CH, FoR F
F F. F F
FF F FXF F
15 F , F ,
I 1T
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X 2 1 cycl opropyl
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XX
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XI1 21 2,3- dinethylcycl opropyl 3,3,4,4,5,5,6,6,7,7,8,8, 8-
tridecafluorooctyl XIlIl 2 1 isopropenyl 3,3,4,4,5,5,6,6,7,7,8,8, 8-

tri decaf Iworzowet3ggo7 Xl V 2 1 cycl obutyl 3,3,4,4,5,5, 6, 6, 7PCI8S2019/09539, 10, 10
- hept adecaf | uor odecyl XV 2

wherein:
1=6,13-bis(3,3,4,4,5,5,6,6,6-nonafluorohexyldimethylsilylethynyl)pentacene;
I1=6,13-bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyldimethylsilylethynyl)pentacene;
III = 6,13-bis(3,3,3-trifluoropropyldiisopropylsilylethynyl)pentacene;

5 IV =6,13-bis(3,3,4,4,5,5,6,6,6-nonafluorohexyldiisopropylsilylethynyl)pentacene;
V = 6,13-bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyldiisopropylsilylethyn-
yl)pentacene;
XXVII = 6,13-bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyldiisopropylsilylethynyl )penta-
cene;

10 XX = 6,13-bis((3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-hexadecafluoro-9-trifluoromethyldecyl)-
diisopropylsilylethynyl)pentacene; and
XXI=6,13-bis(3,3,4,4,5,5,5-heptafluoropentyldiisopropylsilylethynyl )pentacene.

In some embodiments, one of R, R and R" is present and comprises a fluorinated
monovalent radical as described herein, and the remaining R groups each independently

15 comprise identical or different branched or unbranched alkylene groups, more typically,
identical branched or unbranched alkylene groups. For example, in each of exemplary
compounds 1T, TV, V, XX, XXI and XXVII described above, the isopropyl radical may be
replaced with an isopropenyl radical.

In other exemplary embodiments, the fluorinated pentacene compounds have

20  Structure A wherein one or more fluorinated monovalent radicals are present and at least one
fluorinated monovalent radical (i) comprises a substituted heterocyclic ring comprising at
least one of O, N, S and Se in the ring, a substituted ether group or polyether group, or a
substituted sulfonamide group, (ii) comprises one or more fluorine atoms with the one or
more fluorine atoms being separated from both silicon atoms of the pentacene compound (as

25 shown in Structure A) by at least three atoms or at least four covalent bonds, and (iii) at least
one atom of the at least three atoms (i.¢., the at least three atoms separating any fluorine atom
from both silicon atoms shown in Structure A) comprises an atom other than carbon. For
example, in some exemplary embodiments, at least one atom of the at least three atoms
comprises nitrogen or sulfur as in a sulfonamide group. For example, in some exemplary

30  embodiments, at least one atom of the at least three atoms comprises oxygen.

Exemplary fluorinated pentacene compounds having such structures are provided

below:
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1 allyl

3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10, 10 - hept adecaf | uor odecyl XVi

21
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F F , and F
VII XXVI
wherein:
VII = 6,13-bis((3-heptafluoroisopropoxy )propyldiisopropylsilylethynyl)pentacene; and
XXVI = 6,13-bis((N-methyl-nonafluorobutylsulfonamidopropyl)diisopropylsilylethynyl)-
pentacene.

In some exemplary embodiments, the fluorinated pentacene compounds have
Structure A wherein R, R’ and R” together comprise (1) at least one fluorinated monovalent
radical, such as one or more of the herein-described fluorinated monovalent radicals, in
combination with (i) at least one C1 to C8 alkyl group, (iii) at least one C3 to C8 cycloalkyl
group, (iv) at least one C2 to C8 alkenyl group, or (v) a C1 to C8 alkyl group in combination
with a C3 to C8 cycloalkyl group or a C2 to C8 alkenyl group. In other exemplary
embodiments, the fluorinated pentacene compounds have Structure A wherein R, R’ and R”
together comprise (i) one fluorinated monovalent radical, such as one or more of the herein-
described fluorinated monovalent radicals, in combination with (ii) two C1 to C8 alkyl
groups, (iii) two C3 to C8 cycloalkyl groups (e.g., two cyclopropyl groups or two cyclobutyl
groups or two cyclopentyl groups), or (iv) two C2 to C8 alkenyl groups.

In some exemplary embodiments, the fluorinated pentacene compounds have
Structure A wherein R, R’ and R” together comprise (1) at least one fluorinated monovalent
radical, such as one or more of the herein-described fluorinated monovalent radicals, in
combination with (ii) at least one isopropyl group, (iii) at least one isopropenyl group, or (iv)
an isopropyl group and an isopropenyl group. In other exemplary embodiments, the

fluorinated pentacene compounds have Structure A wherein R, R’ and R"” together comprise

(1) at least one fluorinated monovalent radical, such as one or more of the herein-described

-16-



4- (undecaf | uorocycl ohexyl )butyl XXVI1I 2 1 isopropenyl
3,3,4,4,5,5, 6, 6, 6-nonaf | uorohexyl WD 2010/ 138807PCT/ US2010/ 036559 XXI X 2 1
cycl opr opyD 28108134804, 5, 5, 6, 6, 6- nonaf | uor ohexyl XXX 2 1 | $OPASRENPB6559
3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10, 10- hept adecaf | uor odecyl M

2 allyl

fluorinated monovalent radicals, in combination with (ii) at least one isopropyl group. In
other exemplary embodiments, the fluorinated pentacene compounds have Structure A
wherein R, R" and R together comprise (i) at least one fluorinated monovalent radical, such
as one or more of the herein-described fluorinated monovalent radicals, in combination with
5 (ii) at least one isopropenyl group.
In some exemplary embodiments, the fluorinated pentacene compounds have
Structure A wherein z = 0 (i.e., at least two groups attached to the silicon atom are the same)
and R, R’ and R"” together comprise (i) one fluorinated monovalent radical, such as one or
more of the herein-described fluorinated monovalent radicals, in combination with (ii) two
10 isopropyl groups or two isopropenyl groups.
As shown above, many of the fluorinated pentacene compounds of the present
invention comprise fluorinated pentacene compounds having Structure A wherein z = 0 (i.c.,
at least two groups attached to the silicon atom are the same). Other exemplary fluorinated
pentacene compounds of the present invention wherein z = 0 (i.e., at least two groups

15 attached to the silicon atom are the same) are provided in Table 1 below.

Table 1. Exemplary Fluorinated Pentacene Compounds Where z =0

Compound x ) Y ) R R
equals: | equals: is: is:
VI 5 1 isopropyl 3,4,4,5,5,6,6,6-octafluorohex-2-
enyl
. N-methyl-
Vil 2 ! isopropyl nonafluorobutylsulfonamidoethyl
X 1 2 isopropyl 3.,3.,4,4,4-pentafluorobutyl
X 5 1 cvelopropyl 3,3,4,4,5,5,6,6,7,7,8,8,8-
yelopropy tridecafluorooctyl
3,3,4,4,5,5,6,6,7,7,8,8,8-
Xl 2 ! benzyl tridecafluorooctyl
XTI 5 1 2,3- 3,3,4,4,5,5,6,6,7,7,8,8,8-
dimethylcyclopropyl tridecafluorooctyl
. 3,3,4,4,5,5,6,6,7,7,8,8,8-
X1 2 ! isopropenyl tridecafluorooctyl
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10
X1V 2 ! cyclobutyl -heptadecafluorodecyl
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10
2 2 ! allyl -heptadecafluorodecyl
XVI 2 1 methyl (pentafluorophenyl)propyl
XVII 2 1 isopropyl (pentafluorophenyl)propyl
XVIII 2 1 ethyl 4-(trifluoromethyl)phenyl
XIX 1 2 allyl 4-(undecafluorocyclohexyl)butyl
XXVIII 2 1 isopropenyl 3,3,4,4,5,5,6,6,6-nonafluorohexyl
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In any of the above-described exemplary fluorinated pentacene compounds, one or

gr oups,

f\lll’\c

more of R, R’ and/or R” may be substituted with one or more substituents. Suitable

10 substituents for the above-described R, R’, and/or R” groups include, but are not limited to,
halogens, hydroxyl groups, alkyl groups, cyano groups, amino groups, carbonyl groups,
alkoxy groups, thioalkoxy groups, nitro groups, carboxylic acid groups, carboxylic ester
groups, alkenyl groups, alkynyl groups, aryl groups, heteroaryl groups, or combinations
thercof. Typical substituents for alkyl groups, alkenyl groups, alkynyl groups, ether groups,

15 and sulfonamide groups include, but are not limited to, -F, -OH, -OCHj3, -CN, and —-COOH.

aryl groups,

arylalkylene groups, acetyl groups, and heterocyclic rings (i.e., aromatic and non-aromatic

Typical substituents for cycloalkyl groups, cycloalkylalkylene groups,
heterocyclic rings) comprising at least one of O, N, S and Se in the ring include, but are not
limited to, alkyl groups, -F, -OH, -OCH3, -CN, and —-COOH.

20 Further, in any of the above-described exemplary fluorinated 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: (1) further enhance the ability of a given pentacene compound to

25 exhibit two-dimensional stacking; (2) enhance the solubility of a given pentacene in certain

solvents (e.g., fluorinated solvents); (3) diminish the solubility of a given pentacene in certain

solvents (e.g., non-fluorinated solvents); (4) enhance the thermal resistance of a given
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t he pentacene ring may further conprise one or nore of the above-described
substituents X. One or nore substituents X may be utilized to further
tail or a WybDwern/peswacene conpound for a given applicati @eT/USI1083&"P| €, one
or nore substituents X nay be utilized to provide one or nore additional
benefits: (1) further enhance the ability of a given pentacene conpound to
25 exhibit two-di nensional stacking; (2) enhance the solubility of a given
pent acen%ehtaceﬁ@r(is%ﬁhaﬁ@ He Rk Rlali @ Gsistakde WPl Rahi@heH@bME N Sdlutidn3dr idithd ni sh
the solubility o iven pentacene in certain solvents (e.g

non- f | uorSPlﬂfhﬁté‘G s &ﬁgﬁ%t%l)the wyphelpigs ivé dlande of ﬁérwmpemé%qn%t“awlmerwg. ven
pent acengyqf oImi€dHAAAGE, t he oxidative resistance of a certain pentacene in
solution or In the SO|Id state; and (6) alter the norphol ogy of blends of a
gi ven pent acehesqmeteﬁelpblhsyrﬁ@“rb@dmen@tﬁeﬂu@@we@mﬁm@mﬁ@npquﬁd&@ﬁ’e@ PRl ary
embodi;me r

ivent’ o e BB B e e b B e B2 gne

furt her comord Sibstowatso, wisren s&srbéi inderendatiX comprasee (i hhyalaeden Xii) mbidpgmdent | y

conpri se A hydr [l n nched
SUbStItU%églé ﬁ%s stltd%kélgﬁkswggﬁgﬂ 8'E§3%%%%%§Q%g%§¥ﬁ?ueﬁ% % |nclude
but are mdmﬁhkn&ﬂ@dmh0¢lﬁuamﬁmuhmuﬂbm (b tiporare, @l) lay lalkyt guopp (®g.ga methyhet hyl

group), (i f aIk ro trlfluoronethyl group).
toln son@“@&é %5ﬁ§&gﬂﬁgﬁiﬁgﬁF) (?ge EFU%VP%Q{E W2t acene compounds of the
present i nventi @me dxaﬁbluﬁ_ld dilg)oaﬁir)Ean tht fl@omhatdeeniasmt chagoupensdfabepresent

conpounds, furthe re substituents X, erein. at |east
one X conientins T ERBk e Ty aBRy s e PRRGAG TR S e hisg one

enbodi menk saord hﬁbstflthéiﬁsf Kn&h@émﬁt@ MHaACRBEX EANMBYNSSalobent B&iEI¢SBWrint.NWEeNt i on,

i ncludi ng any of the above-described pentacene conpounds, further conprise
one 15 OPMADPETS{KS tgmbedineatsy theybiognsiedtpeniagie 6RO 5y the eBeseNhr anched

or unbr angReGon, SRRkt k%@ tHRIabBSHRSHHell PhRcAd Kothp BHOY PurthHEdmARe 3ndTeL DY
group or a trifl uoromet group. In sone exenp Iarg enbodi nents, the
f1 uor PnatoBdngye rﬁwh%@r?@tSCan@Ws apfeastheng Kesemrischiebrendind arebarieg. any of
the aboveydestdd RedsBERLRE Qﬂl?l SR AURYS 2 nfeliyt H8Ep GOMRHLSEmEMG KEugTOr €
substituents X, wherein at |east two adjacent X groups conbine to form (a)
a 20 substi t Ut wehepxemplarysbotlimeats, tha flbonatddipente¢ang compquinyls ef thaprssent ut ed or
unsubst i Y, groups
conbi ne %%}ﬁ%?gﬁgﬁggﬁzﬁkfﬁ#% 9W3%%gﬁﬁaﬁfﬁﬁ%ggkagonﬁg%%%g??ghﬁggg%n menber
ring fused mae ehbshigrent eX.nwhatinritrigpsofwe hdjapmntaganps combine whdom (Hea ring is
car boz%ydsubstlp tedI or}%ln's'lu%gtgt fed garboc cf‘?([L rrloc?rt(ﬁﬂf su%gtll %g%ld ur];sqlgsmtu(?é(cy Beloc flé rogen,
sul fur, or sel ONMe  ex g orl ERtAcene conp Gnds
mhereln oing. ohlmnm£emh@ﬁmmnuemmsa@@mnexoghemstmﬂMnehb@hyﬂaagﬁnmnuhoiude,

but are not ed to

th
2010/ 1388165}119@1'1;}1 B Loail Gf%%lg?%%(oq m%\%)qr %%g ?1}”@8 J["lo eltﬁer termlnal ring of the pentacene

core, where the ring is carbocyclic or includes 1 or 2 heteroatoms selected from oxygen,
nitrogen, sulfur, or selenium.
25 Some exemplary fluorinated pentacene compounds wherein one or more substituents

X are other than -H (hydrogen) include, but are not limited to, the following compounds:
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5XXI VXXV wherein: XXIl =6, 13 -bis (3,3 ,4,4,5,5 ,6,6,7,7, 8, 89,9, 1
0, 10, 1 O-heptadec afluoro decyldiis opropylsilylethynyl)-2,3 ,9, 1
0-t et r anBWhOpPerIsscene; XXIl'l =6,13 -bis (3 PCT/US2010/036559
,3,4,4,5,5,6, 6, 6-nonaf | uor ohexyl di i sopropylsilylethynyl)-2,3 ,9, 1
O-tetralOnet hyl pentacene; XXIV =6, 13 -bis (3 ,3 ,4,4,5 ,5 ,6,6,7,7, 8,
8,9,9, 10, 10, 1 O-heptadec afluoro decyldiis opropylsilylethynyl)-2-p
ent af | uor oet hyl pentacene; and XXV = 6,13 -bis (3,3 )
, 9, 6, 6, 6-nonaf | uorohexyl diis op0 4l si Iylethynyl) p entacene.
15The present invention is fukthey directed to co b$f S conprising (1)
one or nore of the above- > ed fluorinated pentasenhe conpounds, and
(I'l) a solvent. TypicaN_g enits  suitable for fornhipg conposi tions of the
present invention incl(de, but are not limted to, ofganic solvents such as
ket ones, aromatic hydrocarbons, fluorinated Sgf%s )

i i are not |imted B, A ) et hyl benzene,
but yl benzene, chl or 6behzgng, ~“drchl or obenzene, tetrah drofuran i sophor one,
ani sol e, 5 tetrahydronap thalene but yl cycl ohexane, #E% cyclohexanone.

)

Sol vent bl ends may aks ¢ utilized. Suitable so|v | ends i ncl ude, but
are not linited tQ; tyl benzene bl ended
wi t h decane. - the conposition conprises
one or nore of—{he above-descri bed quorlnate F pent acene comnpounds, and a
fluorinated sdl Vent such as tohexaftuorobenzene, octafl uorotoluene,
(trifluoronethyl)benzenexxd; 3-bis(trifluoronethyl)- bepgene, 1,3 ,5
-tris(trifluoronethyl)benzene, (trifluorom ethoxy)b enzene,3 -(trifluoro-
met hyl ) ani sol e, 2, 3, 4, 5, 6- pent af | uor oani sol e, 2, 3, 5, 6-tetrafl uoroani sol e, pent
af | uor o- F e
benzonitrile,2,3,4,5, 6- pentafluo;of éne, 2, 2, 2- trlfluoroacaipp one, 2', 4'
, 5" - trlfluoroacetophenone 2 " et #uoronethyl)ac etopbrn nds
-(trifluoromethyl)- 15acet pFFThe conposition C??" deFa sol vent
m xture that includes a f i nat ed sol vent and a non-ATjiori rat ed organic
sol vent . Sone conpos”¥|ons can include the above- déSCleed
fluori nated pentacene conpound, a TAuorlnated solvent an gptilonal
non-fl uorinated sol vef ‘
per fl uoroal kanes, pert ’ val kanes (e.g. per?
per fl uorohet er oal kanes 20 (|g.g. perfluorotributyl am ne,
per fl uoropol yet hers), gerfh_groheterocycloalkanes (e.qg.
perfl uoro(butyltetrahyd n)), and fluorinated et he .4<
(e.g. 3-ethoxyl, ,LKF 4 4,55, 6, 6, 6 -dodecattudto®?2
-trifluoronethyl -
trinethyl-3, 6, 97427 fet raoxapent adecane) . en ad @d "t hese fluorinated
liquids often | ower the surface tension’ the conposition and facilitate
wetting of various substratedsiywrfaces. 25These fluorinxtxed |iquids may not
functlon«%mﬁlgod solvents for the fluorinated pentacene

XXIT = 6,13-bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyldiisopropylsilyl-
ethynyl)-2,3,9,10-tetramethylpentacene;
XXIII = 6,13-bis(3,3,4,4,5,5,6,6,6-nonafluorohexyldiisopropylsilylethynyl)-2,3,9,10-tetra-
10  methylpentacene;
XXIV = 6,13-bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyldiisopropylsilyl-
ethynyl)-2-pentafluoroethylpentacene; and
XXV = 6,13-bis(3,3,4,4,5,5,6,6,6-nonafluorohexyldiisopropylsilylethynyl)-1-fluoropenta-
cene.
15 The present invention is further directed to compositions comprising (I) one or more

of the above-described fluorinated pentacene compounds, and (II) a solvent. Typical solvents
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conpound. Typically, one or nore of the above-described fluorinated

pent acene conpounds are present in a given conposition at a concentration
of at | ea®0 2010113840% based on a total weight of the conp®€ritiseeo/n3é¢se9 upper
limt of the concentration of the fluorinated pentacene 30 conpound in the
conposition is often near the solubility limt of that conpound in the
particul ar solvent at the tenperature of the conposition during its

appl i cat is@itableOfoR rSilsd Ecthos RGN o thel PlestMEnt@ALA GRIdd@NbRfar@RoteliBRdd @Ni C

devi ce. Typical conpositions of the present invention conprise one of the
above- deSE8Nts e VENt SrGhrast SEPnpe AR &Y dioRE BN dduaiinatgd selneBhpd thediker angi ng
from abouifhid Wkt AARRUthuP o8 Wh2Aind#Rl G0l YohGE! LifylbEf2H0, aRRHberDeme, W % t O
about 3.0 wt% I'n sone enbodi nents, conpositions of the present

i nvent i oghlosbpricse at Hishlotoberrenagf t histraltydiedurdescr i bephdtngor i nanedle,

pent agen I di {1 pns of
Phe. prosaa B L g e SR o R TR N P

f 1 uor i natugtizqde Mudddn e conplouhdscladedbe agoloy éintited v, ewrddé hirndednvithi deharsne or
nor e add%hﬁQaghe&gﬂpﬁg&%hgﬁmEB&Bgnents. When present, suitable additional
conposi tion components 1 nclude, but are not Iimted to, a polyner additive,
a rheol ogi cal Imodi dxemplarysenshod fingent, alnt gongoaitibie cong@ivecarduaice of thatbavs- a
conpl ementary electron.transfer partner for the _fluorinated pentacene, or a
Combi nat iU5W PHGr BEFTFIY s SREETE B aPY Tt nénfRori et vrgna
conpriose haxgbibeizedd dodtifteraadhart adiffuoeimdii@)bgizong €,0msd(Sifilut@mathyl)-

pol ystyrene, pol h t hyl s ene), poly(pentafluorostyrene).

Dol 3 et PSTEHE: Acr AR e o e Hronat Ry rogie ratBgzone, " o5 hittuoro-

pol y(4- vinyhypheRek) , 23,4 86Yelah@srosiolcabl e 3pd-wireiuotiaakbies ehenaflubrs. Pat ent
Application Publication_ No. 2004/0222412 Al or U.S. Patent Application

Publ i cat iP6RFOREIIe200 72 DA 6Bl APOTORENG ybj S22 HEPPEICCHPIHRR of 2whith i s

her eby i RGOIROLELEIENEN, ' ehe@nasomBthiBacclopBenBid, i F @Y. 137 ($i@BrodR iy ed

enbodi nents, the polymer additive conprises polystyrene, ,

pol y(‘al pRectarhepsics t Tcespmposigen gipentude [reheait Jpdme thap Ancisdes @ fitopated

met hacr ylsgi &)t -and D nSPIRRXRARIARY s6WBRI ments, the conpositions conprise a
surfactant selected fromfluorinated surfactants or fluorosurfactants. Wen
present, eachSemerempasdioneempeside] tonabovirgeraabad fluoripated praporsenmpowtdher t han
20 the fl I { S.d A n
amount of P HRREPREEL SRR RTARHed Sy RE TR Sl RITchid B
conposi t iaprperfiuppiatahésy pedmotvcaddilkanen &. . coarfasodecdm).c parfuorelntterfdlkames
conpopent s_ot her nthe fluorin ene_ €0 nd) .51 ndependently
pres eirzlst i((?ig'a erglrl%%hoﬁ ulwtéar?glfl?iggﬁ 5)renglté1§%8&%%?1% 01”4 %uog%%téfo%ﬁl?%k%e&)(g%s ed on a
t ot al weipgHtuook butyletrelgdpdsiat)),0and Fiitorax@dptthers whie rpolychotsy feg. dclhdxiyv e

(e.qg., pqly re i resent..in th ositiqgn, ,t;he pol r..additive
o Pypi B SHE o bR e BhE TR g gy B n 091 o 2HRRE RIS, o o
typi cal | yriméthgird, @D oHetRokapbitadtooit). IVEEnwdedotsedihinated titpaills wRérgldvtvenf t he
conposition. For exanple, when g surfactant is. present in the copposition,
the surf 4 %Pﬁgc‘? éenfl%ioéghel %PHI?P%IE%‘hf‘n“I %C%E{Fﬁt%ﬁﬁﬁ’ﬁ‘g ngVaﬂ?‘Ea*PB%tmf%% 4%t 0 about
1.0 Ws% Tredcefidarimhedlligiids hia® Mo b@idtioN adBdodt R @R ULr theSitkiNatb@peHacec @ t Ot al
wei ght of the conposition. 30 In sonme enbodi ments, the resulting
conpps!tFBWpﬂ€§irably has conposition properties (e.g., conposition
stability, visGasiilyonebiCmiretdd@te HVAL&ARE MOARAS pdnRedOcPofRAted onto a
substrate via convéntional coating processes. Suitable conventional coating
pr ocessePrIspRIind Ve aempasdion ¢t a Feneerteion of atdpish0-¢ adtd bagcd o foeal esight ng,
roll-to-rele WelpGARNL! NGhe IPFr Hirkit GPARd RBnceRFaridR! df @S MM FeRERRESSES
such as ink-jet printing, screen printing, and offset WO '
2010/3038R0MPCIUUS20d GL0B&HED isi afiso greap Hy . Sotnbdie lidus pf ddt epbpaindentthe t he
resultin hd i ( ition, . . e desj y, an
ok et gﬁﬁ{}lgﬁdé&egg%gg Ile,?lllpg%l'tlﬂé 3P SRPPET &y i€ UERiCIRSFrode Sl

such as in the fabrication of an electronic device. Typical compositions of the present

invention comprise one of the above-described fluorinated pentacene compounds at a

concentration ranging from about 0.1 wt% to about 5.0 wt%, more typically, from about 0.5
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The above-descri bed conpositions may be coated onto a substrate. The
resulting substrate has at | east one coatable surface and a coated | ayer on
the at | eset2ommisssvdat able 5 surface, wherein the coat e#CITABR10086F59 | Ses a
fluori nated pentacene conpound having Structure A, wherein RR R, R', X, vV,
z and X are as described above. As discussed above, the coated |ayer may
further conprise one or nore additional conposition conponents other than
at | east vango@bodiB® abpve- described fluorinated pentacene conpounds. The
conpositions of the present invention nay be coated onto a variety of
substrates. 16 sog anherligneishernnesisiony ¢fchqpresenbipycriiea camprivci atcedeng of

POl YITe! | Gnd jo0B a8 baafoRBhYEHIVCERS L ERR AL Sherk PR meRMbgiiilene
napht hal ate (PEN), polyi m des, and i norganic substrates such as silica,
al um na, cgmpﬁ)setmsw@ﬁ‘ éhes preagid lgvealﬁgn cpRwrisuret dewst oe aofgitheeAboyatsistoriaed may be
treated, sfiofinaQpd ERGH AhyBlnd AR SB ek YNELHARAIch Wit A Hik bRkl surface
with chemcal reagents SUCh &s sl [anes or exposur e o he surtace

pl asma, icompesitem tompdnests. tﬁﬁlemSI)rewt,fameblc h@jdamnelr p@tlquﬁlonl eongeecrdxenpl ary
enbodi ne h P i tr % a tronic
devi ce cgl#ﬁ%%é&fu gﬂI%— il Eﬁn%&q 4 %ﬁfpom |on§ a ﬁ{(l’ %égﬁr%lg(glﬁ%rl n?}lé%%tlg%h may be
coat ed onhoha ssmlm)hdmtce tlem 1sas cbmplfemlemtmaz Jenon manhfmpartnérafy)ethed[uoanated

el ectronic tdeV| ce hb as. a B N m transi tor éﬂt ggot ovol ttal c cell,
organic | |1éﬁ‘ien%n‘?rtac F?Pé RRVLE, ?“éiEdlj’ i eé‘SWB 8P, e%‘@% t &YIBHE 8" a

subst nat eoﬁlpﬁsfead:@olyﬁléleadﬂﬂivveﬂbctd:d”lfrbﬂﬁ&h@ Q@tlledoﬂsayleg of polyeyronve goly@lfhar m a

sem conduct or, i tabl e d to renove dry
or evaporiiays t¥rﬁ%§’38?]\¥£’¥’?’f‘ta PrPYRE RS aP H&F‘g@i metf—*?frrﬁ%tﬁ)anqﬂlgé‘ CY‘H]Q&?B‘P’{/ent may
be renovegdrdy), ep'oajzmrva{yn@ranol)T y&i e lopher ahithigagiolyaed UdiscBedan cerst rafent he
solvent is renpved formthe sem conductor |ayer. For exanpl e, at | east

about 85 ARBligation ﬁélplé‘é‘ﬁ?n Net 2@%%22‘5180& 05 ekt Applicasiop @éhlﬂcatl% Noeast

about 92 j0e1/0MeaBEAEARE subftlct mERS lof BHAVF WARKMERINY IRQSEREd bfefdr&RS in about
97 wei ght percent, at |east about 98 wei ght percent, at |east about 99

wei ghts pdi cahitety: ofn apme elgeted ehodinggtss theepqjHpcrpeddiiigtcospristiercbphyent i s
removed. polyalpha ki AGYXED! p&%@rﬁameos%&yafpwlﬂhr%ﬁly%eﬁx%%? t 3Pl ginc

t emperaturée I/I) et hods), "the sol vent  m xture i's evaporated at anbi ent
t enper at @K@nmlﬂryeembOétmetnﬁetheequp@pstlmmecomprlsm spigastang Seleased fremifluotigateh whi ch
the coatig ac%l?spor'ﬂ%o&%rfa'cﬁﬂtsom) In other nethods, the solvent is
evaporate at a tenperature higher or |ower than anbl ent tenperature. For
exanpl e, a pl &hen psuptpocachwgdltlhml suinpesitameconmandne (eatoagomntcabtretiait 0 a

t enper at ur e hi gh wer_th en ure.

met ho%f Lé}éeo%ong?t%%%mg Tl et ep@%%e“g rfpegerngﬁn T mo“%g%?at?rgfﬁf%@i ature,
and any rt@rmbun|5|ng1§/olbnr@dtoncamtdjex/@g&apxﬁrtm e(dTlIa?ISItl'ﬁ)nt ehgpenhy, uaeh hidti@al t han

ambi ent tenperature. t hods ol yent e rates a

erer s PR Eppihe TR OBt s ik i I G AR BN car 1 e

X| ut undermc&lperideﬁﬁi préde?ﬂﬁ ph eﬁleuntguﬁghlg&‘ﬁorﬁalmut 0. og(elrtoabdsmsploe;?% baéed ona
ternatively,. t sol vent .ca ere p t1on of reduc

pressure ?tf‘l ‘éelghtﬁ thg CBmPBSr“é‘?s AR °p é?glaﬁﬁéﬁdcdgwﬁﬂg§h8?li>’%?yr6?§§%ure)

such as thdsongh tiehempsatie, ti pb@&wrzmdlw is ighicupp kG adtii® Bn Bhoii @8 eReker

pressure, the solvent can be renoved at ané sui tabl e tenperature such as
those dedkdni HErbaBoY W%, more tyRisallya fomytbonp e bR 30he s Brgesh P8 t he

coat ed | qy@tht 68 dbhEKitichheof 8aHblel @gerﬁaﬁmrfaemq%ﬁgent ANBE conpRkitiex anpl e, i f
t he renoval process is too rapid, poor packin m sem conduct or

mol ecul esurasidt o tadelly raeseRtngy & peowt| sz%r@@t@rnthapdbro pluik i 1Y Wi, m1oee

e Condyghiiy TR REEE.05 P dB6u Ry LbIBRkabn & Rudi Aighl SGhE LilosiiBh. Or mance of
t he seniconductor layer. The solvent can evaporate entirely on its own in
an ur@ont r ol | &usofmgsiibedingentsethe rmltmg pemp Hion dadirgbky)has ggmposgion pregeticons can
be contr ed rder.to

m ni m ze?%)%() Olhlgocﬁ{oqesgabh]?%c\%a 3 tettcge(‘hart %}éﬁ)ée\?gle%\réa? 8%1%%8%6 Jfgteg ﬂg)vm ng the
evapor at |sob$tra1at eabgon&@menaln@atlh@ pe@assed I&ytlabls: &n&ctntlomidmatlmgls)r@aﬂed ead to
asemcondcw ving a rel.ativ st.al i ni Af ter
emoval gttt ST SRRt e R b R ord Byer e
sem condmoﬁtmlg, hayell asgmninties prm&aésesilcb)as aendpes pnmtntgo séreat prating Odndeoffsevapor s,
i.e., by thermal annealing or solvent annealing. 20Exenplary el ectronic
devices of the present invention nmay be fabricated by deposition of the
above-descri bed fluorinated pentacenes onto a substrate. Deposition of the
fluori nated pentacenes can be acconpl2%hed by any neans, such as by vapor
phase deposition (for exanple, vacuum deposition), application or coating
of the pentacene in the nelt, or by solution coating and printing
processes. 25Exerrp| ary el ectronl c devices of the present invention may have



gate TFT construction as shown in FIG 1. As shown in FIG 1, exenplary

el ectronic device 10 conprises substrate 11, gate electrode 16, dielectric
| ayer 12,weenioiesgdact or | ayer 13, source el ectrode 14, &aad/use@v3ebect rode
15. Materials for formng substrate 11, gate el ectrode 16, dielectric |ayer
12, source electrode 14, and drain electrode 15 of exenplary 30 electronic
device 10 nmay conprise any materials typically used to form TFT el ectronic
devi ces. lithographypUi 1RbhR BLERH | @hisodiéntf AlemrRaimbbedit@od Lisi RCHitde but are
not linmited to, glass, polyethylene terephthalafe, pol yet hyl ene

napht hal APEPOSHHAA. PSR I dRaITaby,ian A &t RFEAbIG GIMPOFIBEN.f or ni ng” di el ectric | ayer
12 include, by, ﬁﬁ@ver&%gcnlbhdnc&ﬁﬂositﬂ)ns ary ‘tQ:f ccﬁte\ﬂacfn't@méu&ftrafém YRBfSugheh as
pol y(4-vi nyl phenol ), poly(nme | met hacfyl at e),

pol y( 4- c;ﬁ&%@ﬁ@th@wagteﬁte@e)wabﬁﬁp éhrfweeﬂnﬂwm%@ﬂllyyqj@pdhﬁ tleldast oaerceastble i on,

Put 7By AROGHLANTRR S B6G Wiy RUL ek By | RLALBLROEANHRIAL N0

functi onal nmohoners and/or ol i goners and a cur|n agent ectric

| ayer 12 Stmgtufeuktitercin RCRUBE X, mor gdni ercfai H¢serildsibove. s, dlﬁt@usseqhd:tOVb ithd ted to,
BaTi O3, roe, I r n
d|eIectr??hgghgér%adh%ﬁxggmggeC%gPﬁgﬁggéﬁPé ?CQ%&B?BBC&ﬁ%ﬁggg%@bﬁtuctor
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20surface (i.e., in the z direction) relative to simlar sem conductor

| ayers wi thout one of the fluorinated pentacene conpounds of the present
i nventi oriv0 2010/138%02) results in a norphol ogy where the PERUSMUO3¢56Y
resides at the interface between (i) the surface and a polymer or (ii) at
the air and polynmer interface (In the former, if the surface is a gate
dielectric, the norphology is preferable for a bottomgate TFT. In the
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Once fornmed, fluorinated pentacene conpounds of the present invention may
be conbined with a solvent and one or nore additional conponents to form
conposi t iIwA16138807as printabl e conpositions. As di scusPEl/sRavm36559

fluori nated pentacene conpounds of the present invention may be
incorporated into at | east one of the above-referenced organic 5 solvents
(e.g., 3-(trifluoronethyl)anisole) to forma first conposition. Additional
CONPOSi t iaQ HoSANPRPBRERD])S B@lﬁ(rﬁé‘th}lﬂ@t%ﬁ‘cr?l@é?rdn@%lﬁmy'ﬁloﬁ@thglstyr&@} Yltidt ene)
may be incorporated into t first conposition to provide a final
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wi t hout 5e ar t e spir or the scope
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Al l partS749866E&hﬁ@gﬁSt,0fo&1ﬁdhCi§1nc@i)6rateﬂIheﬁei’iﬁay&&ﬁfmbeeﬁ iRRaiee rest of t he
speci fication nl ess i.ndi cat ed. otherMAse re naterl | s used

re b
in the exanpl EE’CW@P% dB‘ﬂ? |‘?’fet ¢ PESPRtREnE e AEWably femp5t e at eﬁSt'Pé‘BIOé unl ess

speci fsi cabbye-hadiosat Bebrdhie pitsRnd Eondfbuhdrdi Stickl Bﬁbtr&ﬁ@ﬂ@lﬁ&s niay abhpris3,
Materials Used in Exanples Materi al AbbreV|at|on,#|f any) Source Acetic
acid ( 99_fqr+e&%np}&, @e§oll9\§1§§épﬁqﬁc top contact/bottom gate TF constructlon as shown in

exemplary device 20 of FIG. 2: a gate electrode layer 16 comprising a heavily n-doped
silicon wafer with a first dielectric layer 12a in the form of a thermal oxide (SiO,) layer
positioned over the gate eclectrode layer 16 (e.g., a heavily n-doped silicon wafer
30  commercially available from Noel Technologies, Inc. (Campbell, CA)); a second dielectric
layer 12b comprising a polymeric dielectric composition comprising SARTOMER™ SR-368
(Sartomer Company Inc. (Exton, PA)) (about 8.5 wt%), zirconia nanoparticles surface treated
with gamma-methacryloxypropyltrimethoxysilane (SILQUEST® A-174 silane from OSi
Specialties (South Charleston, WV)) and formed as disclosed in U.S. Patent Applications
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Sigma-Aldrich (M1l waukee, W) Allyl brom de Ani sol e 2,2
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Serial Nos. 11/771,787, now published as U.S. Patent Publication No. 2009/0004771), and
11/771,859, now published as U.S. Patent Publication No. 2009/0001356) (see, for example,
“Preparatory Example 1 — Dielectric Ink” in each application), the subject matter of which is
hereby incorporated by reference in its entirety (about 40.0 wt%), IRGACURE™ 184
photoinitiator (Ciba Corporation (Newport, DE)) (about 1.5 wt%), and isophorone (Sigma-
Aldrich (Milwaukee, WI)) (about 50.0 wt%); a semiconductor layer 13 formed from a
composition comprising at least one of the above-described fluorinated pentacene compounds
(about 2.0 wt%), polystyrene (Polymer Source Inc. (Montreal, Canada)) (about 1.0 wt%), and
butylbenzene (Sigma-Aldrich (Milwaukee, WI)) (about 97.0 wt%); a source electrode 14
comprising gold; and a drain electrode 15 comprising gold.

Other exemplary electronic devices of the present invention may have a construction
as shown in FIG. 3. As shown in FIG. 3, exemplary electronic device 30 comprises gate
clectrode 16, dielectric layer 12, source electrode 14, drain electrode 15, and semiconductor
layer 13 comprising at least one fluorinated pentacene compound of the present invention.

It is believed that the addition of at least one of the above-described fluorinated
pentacene compounds into a composition or into an electronic device of the present invention
provides one or more advantages:

(1) more deposition and crystallization of a semiconductor laterally along a
surface (i.e., in the x-y plane) rather than up off of the surface or out of the x-y plane of the
surface (i.e., in the z direction) relative to similar semiconductor layers without one of the
fluorinated pentacene compounds of the present invention;

(2) results in a morphology where the semiconductor resides at the interface
between (i) the surface and a polymer or (ii) at the air and polymer interface (In the former, if
the surface is a gate dielectric, the morphology is preferable for a bottom gate TFT. In the
latter, the morphology is advantageous to the construction of a top gate TFT by subsequent
deposition of a gate dielectric on top of the organic semiconductor.);

(3) improves the ability of a solution to wet a surface beyond that obtained with a
similar semiconductor without one of the fluorinated pentacene compounds of the present
invention;

4) increased solubility or dispersibility in fluorinated solvents, that have very low
surface tensions alone or in conjunction with fluorosurfactants or other fluorinated liquids,
and thus provide superior wetting of surfaces, such as low energy surfaces including
hydrocarbon and fluorocarbon surfaces;

(5 increased hydrophobicity and/or oleophobicity, thus protecting the electronic

26-
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device from moisture and organic solvents;

(6) reduced susceptibility of the composition or electronic device to oxidation;
and

(7 increased photochemical stability of the composition or electronic device.

The above-described fluorinated pentacene compounds of the present invention may
be prepared by a method comprising the steps of forming a substituted silyl acetylene having
a desired combination of R, R’ and R” substituents, and then reacting the substituted silyl
acetylene with 6,13-pentacenequinone. The step of forming a substituted silyl acetylene
having a desired combination of R, R and R"” substituents may comprise a number of process
steps including, but not limited to, a first substitution reaction wherein a trimethylsilyl
acetylene group substitutes a labile group (typically a halogen) on a disubstituted chloro
silane (e.g., chloro diisopropylsilane), followed by conversion of the silanyl hydrogen to a
halogen by any of a number of known transformations (e.g., treatment with N-
bromosuccinimide in a solvent such as dichloromethane), followed by substitution of this
newly generated labile group by a third substituent (e.g., a fluorinated monovalent radical).
Alternatively, one labile group of a fluoroalkyltrichlorosilane can be displaced by an alkyne
(e.g. a trimethylsilyl-substituted acetylene), andthe remaining halogens subsequently
replaced with other substituents (e.g., isopropyl groups). The desired terminal acetylene is
then generated by selective removal of the trimethylsilyl group under mild basic conditions.
A third alternative involves the substitution of the chloride substituent of commercially
available fluoroalkyl dialkyl silyl chlorides with a terminal acetylide, yielding the desired
acetylene directly. A fourth alternative involves the conversion of the silanyl hydrogen of
commercially available fluoroalkyl dialkyl silanes to a halogen, for example, by a hydrogen-
bromine exchange reaction using a transition metal catalyst in the presence of allyl bromide
or an alkyl bromide, followed by substitution of this newly generated labile group (halogen)
by acetylene or trimethylsilylacetylene. In the case of the latter, the desired terminal
acetylene is then generated by selective removal of the trimethylsilyl group under mild basic
conditions.  The methods of forming fluorinated pentacene compounds of the present
invention may further comprise one or more of the following method steps: purification by at
least one, and in some cases, two or three recrystallization steps from a suitable solvent such
as acetone, wherein the fluorinated pentacene compound is dissolved in an amount of boiling
acetone, which dissolves all solids and is then cooled to about 0-4°C while protecting the
solution from light to prevent photodegradation. The solids are then collected by filtration

and dried in vacuum to remove residual acetone.

27-
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Di i sobutyl al um num hydri de D net hyl acet yl ene di car boxyl ate
2,3-Di met hyl-1, 3- but adi ene D et hyl f ormam de (>99. 8% 1, 2-di met hyl- 4-
pent af | uovoeptwiskssnzene 4, 5- Di net hyl pht hal al dehyde  PCT/US2010/036559

Once formed, fluorinated pentacene compounds of the present invention may be
combined with a solvent and one or more additional components to form compositions, such
as printable compositions. As discussed above, fluorinated pentacene compounds of the
present invention may be incorporated into at least one of the above-referenced organic

5 solvents (e.g., 3-(trifluoromethyl)anisole) to form a first composition.  Additional
composition components such as those described above (e.g., polystyrenc) may be
incorporated into the first composition to provide a final composition. Desirably, the final
composition is printable via an ink jet printing apparatus.

The compositions of the present invention containing at least one of the above-

10 described fluorinated pentacene compounds of the present invention may be used to form a
variety of coatings, substrates having a coated layer thereon, electronic device components,
and electronic devices. Desirably, the resulting coating, substrate having a coated layer
thereon, electronic device component, or electronic device comprises a fluorinated pentacene
compound having Structure A, wherein R, R, R”, X, y, z and X are as described above. More

15  desirably, the resulting coating, substrate having a coated layer thereon, electronic device
component, or electronic device comprises a fluorinated pentacene compound having
Structure A, wherein z = 0, R and R’ together comprise two identical groups (e.g., two alkyl
groups, two cycloalkyl groups, or two alkenyl groups) and one dissimilar group (e.g., a
fluorinated monovalent radical comprising one or more fluorine atoms with the one or more

20  fluorine atoms being separated from either silicon atom by at least three atoms or four
covalent bonds). In some desired embodiments, the resulting coating, substrate having a
coated layer thereon, electronic device component, or electronic device comprises a
fluorinated pentacene compound having Structure A, wherein z = 0, R comprise methyl,
isopropyl, isopropenyl, or cycloalkyl (e.g., cyclopropyl, cyclobutyl, or cyclopentyl), and R’

25 comprises any one of the above-described fluorinated monovalent radicals.

The present invention is described above and further illustrated below by way of
examples, which are not to be construed in any way as imposing limitations upon the scope
of the invention. On the contrary, it is to be clearly understood that resort may be had to
various other embodiments, modifications, and equivalents thereof which, after reading the

30  description herein, may suggest themselves to those skilled in the art without departing from

the spirit of the present invention and/or the scope of the appended claims.

Examples

These examples are merely for illustrative purposes only and are not meant to be
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Et hanol (absolute, >99.5% Et hyl acetate (A.C.S. reagent, 99.5+ %

Et hyl benzene

Et hynyl magnesi um br om de

Hydr obr orwo 2000/ 1380A. C. S. reagent,

limiting on the scope of the appended claims.

48 %

Hept ane (ReagentPlus, 99 %
Hydr ochl ori ¢ ®CITaS2010/036559

All parts, percentages, ratios, etc. in the

examples and the rest of the specification are by weight unless indicated otherwise. The

materials used in the examples were obtained from the sources indicated in Table 3 unless

specifically indicated otherwise in an individual example.

Table 3. Materials Used in Examples

Material

Abbreviation
(if any)

Source

Acetic acid
(99.7+ %, A.C.S. reagent)

Allyl bromide

Anisole

2,2’-Azobis(2-methylpropionitrile)

AIBN

Benzene

N-Bromosuccinimide

N-butylbenzene

N-butyllithium

n-BuLi

Chlorobenzene

Chloroform (ReagentPlus, >299.8%,
contains 0.5-1.0% cthanol as
stabilizer)

Copper (1) iodide

Cyclohexane-1,4-dione

Decane

Sigma-Aldrich

Dichloroethane
(>99 %, A.C.S. reagent)

(Milwaukee, WI)

Diisobutylaluminum hydride

Dimethylacetylene dicarboxylate

2,3-Dimethyl-1,3-butadiene

Dimethylformamide (>99.8%)

1,2-dimethyl-4-
pentafluoroethylbenzene

4,5-Dimethyl phthalaldehyde

Ethanol (absolute, >99.5%)

Ethyl acetate
(A.C.S. reagent, 99.5+ %)

Ethylbenzene

Ethynylmagnesium bromide

Heptane (ReagentPlus, 99 %)

Hydrobromic acid
(A.C.S. reagent, 48 %)

Hydrochloric acid
(A.C.S. reagent, 37 %)

Isopropenylmagnesium bromide

Isopropylmagnesium chloride
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Material

Abbreviation
(if any)

Source

Isopropyllithium

Isophorone

N-methylpyrrolidinone (anhydrous)

Palladium chloride

PdCl,

6,13-Pentacenequinone

2-Pentafluoroethylpentacene-6,13-
dione

Phthalaldehyde

Sodium methoxide in methanol

Sodium pentafluoropropionic acid

Stannous chloride dihydrate

Sulfuric acid (95-98%)

Tetrahydrofuran (anhydrous)
(>99.9% inhibitor-free)

THF

Tetrahydrofuran
(A.C.S. reagent >99.0%)

THF

Toluene
(anhydrous, 99.8%)

Sigma-Aldrich
(Milwaukee, WI)

Trimethylsilyl acetylene

GFS Chemical
(Columbus, OH)

n-doped silicon wafers with thermal

Noel Technologies, Inc.

oxide
(heavily doped) (Campbell, CA)
Polystyrene (118K MW) Polymer Source Inc.

(Montreal, Canada)

SARTOMER™ SR-351

Sartomer Company Inc.

SARTOMER"" SR-368 (Exton, PA)
Ink jet printable silver ink Cabot Corporation
Cabot AG-1J-G-100-S1 (Alburquerque, NM)
IRGACURE™ 184 photoinitiator C&iggﬁ?ﬁ%gn
N-methylnonafluorobutane-
sulfonamide
Platinum(0)- 1,3 -divinyl-1,1,3,3- 3M Company
tetramethyldisiloxane complex (St. Paul, MN)
(18% in toluenc) ‘ ’
zirconia nanoparticles surface
treated with silane A-174'
Diisopropylchlorosilane
3,3,3-trifluoropropyltrichlorosilane
3,3,4,4,5,5,6,6,6-nonafluoro-
hexyldimethylchlorosilane Gelest

3,3,4,4,5,5,6,6,6-
nonafluorohexyltrichlorosilane

37374747575;6,6,7,7,8,8,8'trideca—
fluorooctyldimethylchlorosilane

(Morrisville, PA)
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Material

Abbreviation
(if any)

Source

3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyltrichlorosilane

(3-heptafluoroisopropoxy)-
propyltrichlorosilane

Gelest
(Morrisville, PA)

3,3,4,4,5,5,6,6,7,7,8,8,9.9,10,10,10-
heptadecafluorodecyldiisopropyl-
silane

(3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-
hexadecafluoro-9-
trifluoromethyldecyl)diisopropyl-
silane

(3737474757575_
heptafluoropentyl)diisopropyl-
silane

3,3,4,4,5,5,6,6,6-nonafluoro-
hexyldiisopropylsilane

3,3,4,4,5,5,6,6,7,7,8,8,8-
tridecafluorooctyldiisopropylsilane

Fluorous Technologies Inc.
(Pittsburgh, PA)

1,4-Anthraquinone

3-Fluoro-o-xylene

4-Todo-o-xylene

3-(trifluoromethyl)anisole

Alfa Aesar
(Ward Hill, MA)

Potassium iodide

toluene (Omnisolv' " High Purity)

EMD Chemicals Inc.
(Gibbstown, NJ)

4-Trifluoromethyl-1,2-phthalic acid

TCI America
(Portland, OR)

Acetone

Dichloromethane

DCM

Diethyl ether

Hexane

Methanol

n-Pentane

Pharmco-Aaper
(Shelbyville, KY)

Ammonium chloride, crystal

Magnesium sulfate

MgSO4

Sodium hydroxide, pellet

Mallinckrodt Baker Inc.
(Phillipsburg, NJ)

! 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, now U.S. Patent
Application Publication Nos. US2009/0004771 and US2009/0001356 respectively (see, for example,
“Preparatory Example 1 — Dielectric Ink™ in each application), both of which were filed on and assigned to The
3M Company (St. Paul, MN), the subject matter of both of which is incorporated herein by reference in its

entirety.

Test Methods:
Mobility Value Test Method I:

The saturation field effect mobility (u) was determined in air using two Source

Measure Units (Model 2400 from Keithley Instruments, Inc. (Cleveland, OH)). The devices
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were placed on an S-1160 Series probe station and probes connected using S-725-PRM

manipulators (both available from Signatone Corp. (Gilroy, CA)). The drain to source bias

voltage (Vps) was held at -40 V, while the gate to source bias (Vgs) was incremented over the

range +10 V to -40 Vin 1 V steps. The drain-source current (Ips) was measured as a function
5  of gate-source voltage bias (Vgs) from +10V to -40V at a constant drain-source voltage bias

(Vps) of -40V. The saturation field effect mobility () was calculated from the slope of the

linear portion of the plot of the square root of Ipg versus Vgg using the equation:

Ips = MWC(VGs-Vt)2 +2L

wherein C is the specific capacitance of the gate diclectric, W is the channel width, and L is
10 the channel length.

Using a plot of the square root of Ipg versus Vgs curve, the X-axis extrapolation of a
straight-line fit was taken as the threshold voltage (V;). In addition, plotting Ipg (using a log-
scale) as a function of Vgg afforded a curve where a straight line fit was drawn along a
portion of the curve containing V,. The inverse of the slope of this line was the sub-threshold

15 slope (S). The on/off ratio was taken as the difference between the minimum and maximum

drain current (Ips) values of the Ips - Vs curve.

Mobility Value Test Method II:

The average mobility of each sample was determined in air under ambient lighting
20  using two Source Measure Units (Model 2400 from Keithley Instruments, Inc. (Cleveland,
OH)). The devices were placed on an S-1160 Series probe station and probes connected
using S-725-PRM manipulators (both available from Signatone Corp. (Gilroy, CA)). The
drain to source bias voltage (Vps) was held at -40 V, while the gate to source bias (Vgs) was
incremented over the range +10 V to -40 V in 1 V steps. The average mobility value was

25 calculated from the measurement of 10 transistors on each substrate.

The “effective channel width” of each device was determined because dip coating did
not always result in complete coverage of the substrate. The percentage of substrate surface
covered by dried semiconductor composition was measured by (i) taking three digital photos
of the substrate at high magnification (100X), then (ii) using photo editing software (available

30 under the trade designation PHOTOSHOP CS3 from Adobe Systems Inc. (San Jose, CA)) to
identify and render areas of exposed substrate as uniform black (0,0,0) coloration in L,a,b
color space, then (iii) using the histogram feature of the photo editing software to identify the
percentage of photo with luminosity (L) < 15, and then (iv) averaging the result of the three

photos to give a value for surface coverage of the substrate. The value of surface coverage
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was then used to calculate the effective channel width of the TFTs, and this effective channel
width was used to calculate charge carrier mobility values. The following formula was used

to calculate effective channel width:

5  wherein Wy is the effective channel width, Wy, is the length of source and drain contacts
(as-deposited), and C,, is the surface coverage (in percent). For example, if the source and
drain electrodes were 1000 microns long and the surface coverage was 80 percent, then the
effective channel width would be 800 microns.

FIG. 4 graphically displays exemplary measured parameters. In FIG. 4, traces labeled

10 “A” indicate measured drain current (Ips) as a function of Vgs. Traces labeled “B” indicate
the square root of measured drain current (Ipg) versus Vgs, and traces labeled “C” indicate
measured gate current (Igs) versus Vgs. The saturated field effect mobility (1) was calculated

from the slope (m) of the plot of the square root of drain current versus Vgs (trace “B”) using

the following equation:

15 oML
= e

wherein C is the specific capacitance of the gate dielectric, W is the effective channel width,

and L is the channel length. The mobility value for each sample was the maximum mobility
value observed over the range of measurement.

Example 1 — Synthesis of 6.13-Bis(3.3.3-trifluoropropyldiisopropylsilylethynylpentacene
20 Svynthesis of (3,3.3-trifluoropropyldiisopropylsilyl)acetylene

In an oven-dried 250-mL round bottom flask, 4.12 g (42.0 mmol) of
trimethylsilylacetylene was dissolved in 45 mL of anhydrous THF. The solution was cooled
to 0°C, then n-butyllithtum (14.8 mL, 37 mmol, 2.5 M in hexane) was added dropwise.

25 Stirring was continued for 1 hr and the colorless solution was allowed to warm to room
temperature. In a second oven-dried 500-mL round bottom flask, 3,3,3-trifluoropropyl-
trichlorosilane (8.1 g, 35 mmol) was dissolved in anhydrous THF (35 mL). The first reaction
mixture was added to the second solution dropwise over 1 hr, followed by stirring for 5 hrs.
The new reaction mixture was cooled to 0°C, then isopropyllithium (123 mL, 86 mmol, 0.7 M

30 in pentane) was added dropwise, and the solution was allowed to warm to room temperature
over 12 hrs. The entire mixture was poured into 150 mL of a dilute solution of ammonium

chloride, and hexane (100 mL) was added. The organic layer was separated, and the aqueous
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layer was extracted a second time with hexane (20 mL). The organic layers were combined,
washed with water (3 x 20 mL), dried over magnesium sulfate, filtered, and concentrated
under vacuum. The trimethylsilyl-capped product was purified by column chromatography
on silica gel using hexane as an eluant (Ry ~ 0.6 in hexane), yielding 7.7 g of a colorless
5 liquid. The trimethylsilyl group was removed by dissolving the product in THF (20 mL) and
adding methanol (20 mL) and 3 drops of a 15% sodium hydroxide solution, followed by
stirring for 30 minutes. The crude product was isolated, then flushed through a thin pad of
silica using hexane and concentrated under vacuum to yield 4.9 g (21 mmol, 60% from the
starting silane) of a colorless liquid. Analysis of the colorless product provided the following
10 data: "H-NMR (200 MHz, CDCl3) = 2.4 (s, 1H), 2.2 (m, 2H), 1.1 (m, 14H), 0.8 (m, 2H).

Synthesis of 6,13-Bis(3,3.3-trifluoropropyldiisopropylsilylethynyl)pentacene

(3,3,3,-trifluoropropyldiisopropylsilyl)acetylene (1.3 g, 5.7 mmol) and anhydrous

THF were added to an oven-dried 100-mL round bottom flask equipped with a stir bar.
Isopropylmagnesium chloride (2 mL, 2 M in THF) was added dropwise, and the solution was

15 heated to 60°C for 1 hr. The mixture was removed from the heat and pentacene quinone
(0.47 g, 1.5 mmol) was added. Heating at 60°C was resumed and continued for 12 hr. The
homogeneous reaction mixture was cooled to room temperature, then quenched by the
addition of 0.5 mL of a saturated solution of ammonium chloride. Stannous chloride
dihydrate (1.2 g, 5.3 mmol) was dissolved in 3 mL of 10% hydrochloric acid solution, then

20 added to the quenched reaction mixture, and stirring was continued for 15 minutes. Hexane
(50 mL) and water (20 mL) were added and the organic layer was separated. The organic
layer was washed repeatedly and alternately with 10% hydrochloric acid solution and water,

then dried over magnesium sulfate, and rinsed onto a thick pad of silica gel and flushed with
additional hexane (200 mL). The product was eluted using 9:1 hexane:dichloromethane.

25 Removal of solvent yielded 0.50 g (0.67 mmol, 45% relative to quinone) of blue powder,
which was recrystallized from acetone to yield 0.44 g of blue needles. Analysis of the
product provided the following data: '"H-NMR (200 MHz, CDCls) & = 9.2 (s, 4H), 8.0 (dd, J

= 3.3 Hz, 6.6 Hz, 4H), 7.4 (dd, J = 3.3 Hz, 6.6 Hz, 4H), 2.5 (m, 4H), 1.4 (m, 28H), 1.2 (m,

4H).
30 Example 2 — Synthesis of 6.13-Bis(3.3.4.4.5.5.6.6.6-nonafluorohexyldimethylsilyl-
ethynyl)pentacene

Svynthesis of (3.3.4.4.5.5.6.6.6-nonafluorohexyldimethylsilyDacetylene

In an oven-dried 250-mL round bottom flask, 3,3,4.4,5,5,6,6,6-nonafluoro-
35 hexyldimethylchlorosilane (4.58 g, 13.4 mmol) was dissolved in anhydrous THF (10 mL) and
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cooled in an ice bath. Ethynylmagnesium bromide (34 mL, 17 mmol, 0.5 M in THF) was
added slowly, then the mixture was heated to 60°C for 12 hr. The reaction was quenched
with water and dilute sulfuric acid (i.e., a 10 wt% solution of the sulfuric acid (95-98%) in
water) to dissolve the salts, then hexane was added and the organic layer was separated. The
organic layer was washed with water (5 x 20 mL), dried over magnesium sulfate, filtered, and
concentrated under vacuum to yield the crude product. Purification using chromatography on
silica gel with hexane as an eluant yielded a colorless liquid (3.52 g, 10.6 mmol, 80%).
Analysis of the colorless product provided the following data: 'H-NMR (200 MHz, CDClz) &
=2.4 (s, 1H), 2.1 (m, 2H), 0.8 (m, 2H), 0.2 (s, 6H).

Svynthesis of 6.13-Bis(3.3.4.4.5.5.6.6.6-nonafluorohexyldimethylsilylethynyl)-
pentacene

In an oven-dried 100-mL round bottom flask, (3,3,4,4,5,5,6,6,6-
nonafluorohexyldimethylsilyl)acetylene (1.25 g, 3.78 mmol) was dissolved in anhydrous
THF (5 mL). Isopropylmagnesium chloride (1.1 mL, 2.2 mmol, 2 M in THF) was added, and
the solution was heated to 60°C for 2 hr. The reaction mixture was removed from the heat
and pentacene quinone (0.25 g, 0.80 mmol) was added, followed by heating to 60°C for 12 hr.
The reaction was quenched by the addition of 4 drops of saturated ammonium chloride
solution, then stannous chloride dihydrate (0.63 g, 2.8 mmol) dissolved in 1 mL 10%
hydrochloric acid solution was added and stirring was continued for 5 minutes. The product
was precipitated by the addition of water (10 mL), and collected by filtration, then dissolved
in hexane and dried over magnesium sulfate. The hexane solution was rinsed onto a thick
pad of silica gel, and flushed with additional hexane to elute the excess acetylene, then the
product was eluted using 9:1 hexane:dichloromethane. Removal of solvent yielded 0.4 g of a
blue solid, which was recrystallized from acetone (~12 mL) to yield 0.23 g (0.25 mmol, 31%)
of blue needles. Analysis of the product provided the following data: "H-NMR (200 MHz,
CDCly) 8 =9.1 (s, 4H), 8.0 (dd, J=3.2 Hz, 6.6 Hz, 4H), 7.6 (dd, /= 3.0 Hz, 6.6 Hz, 4H), 2.4
(m, 4H), 1.2 (m, 4H), 0.6 (s, 12H).

Example 3 - Synthesis of 6.13-Bis(3.3.4.4.5.5.6.6.6-nonafluorohexyldiisopropylsilyl-
ethynyl)pentacene
Svnthesis of (3,3.4.4.5.5.6.6.6-nonafluorohexvyldiisopropylsilylacetylene

To an oven-dried 250-mL round bottom flask was added 3,3,4,4,5,5,6,6,6-
nonafluorohexyltrichlorosilane (4.52 g, 11.9 mmol) and anhydrous THF (20 mL).
Isopropyllithium (34 mL, 24 mmol, 0.7 M in pentane) was added dropwise over 1 hr, then

stirring was continued for 4 hr. Ethynylmagnesium bromide (32 mL, 16 mmol, 0.5 M in
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THF) was added slowly, then the reaction mixture was heated to S0°C for 12 hr. The reaction
was quenched with water and dilute sulfuric acid to dissolve the salts, then hexane was added
and the organic layer was separated. The organic layer was washed with water (5 x 20 mL),
dried over magnesium sulfate, filtered, and concentrated under vacuum to yield the crude

5  product mixture. Purification by silica chromatography with hexane as an eluant (R¢ ~ 0.6 in
hexane) yielded 1.8 g (4.6 mmol, 31%) of the desired product as a colorless liquid. Analysis
of the colorless product provided the following data: "H-NMR (200 MHz, CDClz) & = 2.4 (s,
1H), 2.2 (m, 2H), 1.1 (m, 14H), 0.8 (m, 2H).

Synthesis  of  6.13-Bis(3.3.4.4.5.5.6.6.6-nonafluorohexyldiisopropylsilylethynyl)-
10 pentacene

In an oven-dried 100-mL round bottom flask, (3,3,4,4,5,5,6,6,6-nonafluoro-
hexyldiisopropylsilyl)acetylene (1.7 g, 4.5 mmol) was dissolved in anhydrous THF (5 mL),
then cooled in an ice bath. z-Butyllithium (1.4 mL, 3.6 mmol, 2.5 M in hexane) was added

15 dropwise, then stirring was continued for 30 min. Pentacene quinone (0.44 g, 1.4 mmol) was
added and the reaction mixture was stirred for 12 hr. The reaction was quenched by the
addition of 4 drops of a saturated ammonium chloride solution, then stannous chloride
dihydrate (1.1 g, 5.0 mmol) dissolved in I mL of a 10% hydrochloric acid solution was added
and this solution was stirred for 5 minutes. Hexane was added, and the organic layer was

20  separated, dried over magnesium sulfate, and concentrated under vacuum. The crude product
was taken up in hexane and rinsed onto a thick pad of silica followed by flushing with hexane
to clute the excess acetylene. The product was eluted using 9:1 hexane:dichloromethane.
Concentration under vacuum yielded a thick blue oil, which was recrystallized from acetone
(~2 mL) (5 days at room temperature) to yield 30 mg (0.03 mmol, 2%) of burgundy

25  clongated plates. Analysis of the product provided the following data: 'H-NMR (200 MHz,
CDCl) 8=9.2 (s, 4H), 8.0 (dd, /=3.0 Hz, 6.6 Hz, 4H), 7.4 (dd, /= 3.2 Hz, 7.0 Hz, 4H), 2.5
(m, 4H), 1.3 (m, 28H), 0.8 (m, 4H).

Example 4 - Synthesis of 6.13-Bis(3.3.4.4.5.5.6.6.7.7.8.8.8-tridecafluorooctyldimethyl-
silylethynyl)pentacene
30 Svnthesis of (3,3.4.4.5.5.6,6.7.7.8.8.8-tridecafluorooctyldimethylsilyl)acetylene

In an oven-dried 250-mL round bottom flask, 3,3,4,4,5,5,6,6,7,7,8,8,8-
tridecafluorooctyldimethylchlorosilane (9.67 g, 21.9 mmol) was dissolved in 20 mL
anhydrous THF. Ethynylmagnesium bromide (50 mL, 25 mmol, 0.5 M in THF) was added

35  and the mixture was heated to 60°C for 12 hr. After allowing the mixture to cool to room

temperature, the reaction was quenched by the dropwise addition of water, followed by the
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addition of dilute sulfuric acid to dissolve the magnesium salts. The organic layer was
separated, washed with water (3 x 20 mL) and brine, dried over magnesium sulfate, filtered
and concentrated under vacuum. The crude product was purified by chromatography on
silica gel using hexane as an cluant. Removal of solvent yielded 9.0 g (21 mmol, 96 %) of
the product as a colorless liquid. Analysis of the colorless product provided the following
data: "TH-NMR (200 MHz, CDCl3) 8= 2.4 (s, 1H), 2.1 (m, 2H), 0.8 (m, 2H), 0.2 (s, 6H).

Svynthesis of 6.13-Bis(3.3.4.4.5.5.6.6,7.7.8.8.8-tridecafluorooctyldimethylsilyl-
ethynyl)pentacene using a First Method

In an oven-dried 100-mL round bottom flask, (3,3,4,4,5,5,6,6,7,7,8,8,8-
tridecafluorooctyldimethylsilyl)acetylene (2.3 g, 5.3 mmol) was dissolved in 8 mL anhydrous
THF. Isopropylmagnesium chloride (2.4 mL, 2 M in THF) was added dropwise, and the
solution was heated to 60°C for 2 hrs. The mixture was removed from the heat and pentacene
quinone (0.63 g, 2.0 mmol) was added. Heating at 60°C was resumed and continued for 12
hr. The homogeneous reaction mixture was cooled to room temperature, then quenched by
the addition of 0.5 mL of a saturated solution of ammonium chloride. In a separate
Erlenmeyer flask with a stir bar, stannous chloride dihydrate (7.0 mmol, 1.6 g) was dissolved
in methanol (150 mL), then 2 mL 10% hydrochloric acid were added. After cooling the
methanol solution for 1 hr, the reaction mixture was diluted with methanol (50 mL), then
rinsed into the Erlenmeyer flask with additional MeOH (20 mL) and allowed to stir for 15
minutes at room temperature. This mixture was cooled for 1 hr, then the solid was collected
by filtration, rinsed with methanol, and dried in ambient atmosphere. This solid was taken up
in minimal dichloromethane, diluted with hexane (about 9:1 hexane:dichloromethane), then
rinsed onto a medium pad of silica gel and eluted with 9:1 hexane:dichloromethane.
Removal of solvent yielded 0.61 g of a shiny blue solid, that was recrystallized from acetone
(~160 mL) to yield 0.48 g blue needles (0.42 mmol, 21% from the quinone). Analysis of the
product provided the following data: '"H-NMR (200 MHz, CDCls) 8= 9.1 (s, 4H), 8.0 (dd, J =
3.3 Hz, 6.6 Hz, 4H), 7.4 (dd, /=3.3 Hz, 6.6 Hz, 4H), 2.4 (m, 4H), 1.2 (m, 4H), 0.6 (s, 12H).

Example 5 - Synthesis of 6.13-Bis(3.3.4.4.5.5.6.6.7.7.8.8.9.9.10.10.10-heptadecafluoro-
decvldiisopropvlsilylethynyl)pentacene
Synthesis  of (3,3.4.4,5.5.6.6.7.7.8.8.9.9.10,10.10-heptadecafluorodecyldiisopropyl-

silyl)acetylene

In an oven-dried 250-mL round bottom flask, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyltrichlorosilane (8.7 g, 15 mmol) was dissolved in anhydrous THF (10

mL). In a separate oven-dried 100-mL round bottom flask, (trimethylsilyl)acetylene (1.7 g,
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18 mmol) was dissolved in anhydrous THF (15 mL) and cooled in an ice bath, followed by
the dropwise addition of z-butyllithium (6.0 mL, 15 mmol, 2.5 M in hexane). This second
solution was stirred for 1 hr, then added to the first solution dropwise over a period of 45 min.
The resulting solution was stirred for 5 hr, then cooled in an ice bath. Isopropyllithium (43
mL, 30 mmol, 0.7 M in pentane) was added slowly, then stirring was continued for 12 hr.
The reaction mixture was poured into 100 mL of a dilute ammonium chloride solution, then
rinsed in with hexane (40 mL). The organic layer was separated, and the aqueous layer was
extracted a second time (30 mL hexane). The organic layers were combined, washed with
water (3 x 20 mL), dried over magnesium sulfate, filtered, and concentrated under vacuum to
yield the crude product mixture. The product was isolated using chromatography on silica
gel with hexane as an eluant (R ~ 0.6 in hexane) and was concentrated to yield a colorless
liquid (3.9 g, 6.0 mmol). To remove the trimethylsilyl-endcap, the product was taken up in
THF (~15 mL) and methanol (~5 mL) and purged vigorously for 15 minutes. Purging was
continued after the addition of 4 drops of a 15% aqueous sodium hydroxide solution. The
reaction was allowed to stir with continued (but less vigorous) purging for 45 minutes. The
mixture was extracted into hexane with the addition of water, washed with 10% hydrochloric
acid solution (<5 mL) and water (3 x 20 mL), dried over magnesium sulfate, filtered, and
concentrated under vacuum, to yield the product (3.4 g, 5.9 mmol, 39%) as a colorless liquid.
Analysis of the colorless product provided the following data: 'H-NMR (200 MHz, CDCl3) &
=2.4 (s, 1H), 2.2 (m, 2H), 1.0 (m, 14H), 0.8 (m, 2H).

Synthesis  of  6.13-Bis(3.3.4.4.5.5.6.6,7.7.8.8.9.9.10,10.10-heptadecafluorodecyl-
diisopropvlsilylethynylpentacene

In an oven-dried 100-mL round bottom flask, 1.8 g of (3,3,44,55,6,6,-
7,7,8,8,9,9,10,10,10-heptadecafluorodecyldiisopropylsilyl)acetylene (3.1  mmol) was
dissolved in anhydrous THF (5 mL). Isopropylmagnesium chloride (1.3 mL, 2.5 mmol, 2 M
in THF) was added and the mixture was heated to 60°C for 2 hr. After removing the reaction
mixture from the heat, pentacene quinone (0.34 g, 1.1 mmol) was added and the flask was
returned to heating at 60°C, which was continued for 12 hr. The reaction was quenched by
the addition of 3 drops of a saturated ammonium chloride solution. Separately, a stannous
chloride solution was made by dissolving stannous chloride dihydrate (0.90 g, 4.0 mmol) in
1.5 mL 10% aqueous hydrochloric acid, then this solution was added to the quenched
reaction mixture. Stirring was continued for 10 min, then 50 mL methanol was added to

precipitate the product, aided by refrigeration for 1 hr. The solid was collected by filtration,
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then taken up in hexane and rinsed onto a thick plug of silica gel. Hexane was flushed
through the plug to elute excess acetylene, then the product was eluted using 8:1
hexane:dichloromethane. Solvent was removed to yield 0.25 g (0.17 mmol) as a blue solid,
which recrystallized from ~15 mL acetone to yield 0.13 g (0.9 mmol, 8% from quinone)
crystalline blue plates. Analysis of the product provided the following data: "H-NMR (200
MHz, CDClz) § =9.2 (s, 4H), 8.0 (dd, J=3.4 Hz, 6.6 Hz), 7.4 (dd, J = 3.2 Hz, 7.0 Hz), 2.5
(m, 4H), 1.4 (m, 28H). 1.2 (m, 4H).

Example 6 - Synthesis of 6.13-Bis-((3-heptafluoroisopropoxy)propyvldiisopropylsilyl-
ethynyl)pentacene
Synthesis of ((3-heptafluoroisopropoxy)propyldiisopropylsilylacetylene

In a dried 250-mL round bottom flask, (3-heptafluoroisopropoxy)propyltrichloro-
silane (4.87 g, 13.5 mmol) was dissolved in anhydrous THF (15 mL). The solution was
cooled in an ice bath, and isopropyllithium (41 mL, 28 mmol, 0.7 M in pentane) was added
dropwise over 1 hr, followed by warming to room temperature over 12 hr.
Ethynylmagnesium bromide (35 mL, 17 mmol, 0.5 M in THF) was added and the solution
was heated to 60°C for 12 hr. The reaction was quenched by the slow addition of water, then
dilute sulfuric acid was added to dissolve the magnesium salts. The mixture was extracted
into hexane (2 x 50 mL), washed with water (5 x 10 mL), dried over magnesium sulfate,
filtered, and concentrated. The product was purified using chromatography on silica gel with
hexane as an cluant (R¢ ~ 0.6 in hexane), resulting in 2.4 g (6.5 mmol, 48%) of a colorless
liquid. Analysis of the colorless product provided the following data: '"H-NMR (200 MHz,
CDCl3) 8=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)propyldiisopropvlsilylethynyl)-
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. x-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 separate Erlenmeyer flask,
stannous chloride dihydrate (1.4 g, 6.4 mmol) was dissolved in methanol (100 mL), and 1 mL
of a 10% hydrochloric acid solution was added, then this solution was refrigerated for 1 hr.
The reaction mixture was quenched by the addition of 0.5 mL of a saturated ammonium
chloride solution, then diluted with methanol (20 mL). The quenched reaction mixture was

poured in a slow stream into the stannous chloride mixture with stirring, and rinsed in with
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curve. Mf)péplaf'etayco}ﬁ%loﬂﬁon-rﬁscﬁe &@ﬁ&?&nwnﬁations of organic semiconductor, 6,13-bis(3,3,3-

trifluoropropyl-diisopropylsilylethynyl)pentacene, and optional polystyrene in the

composition and the desired weight ratio of solvents for compositions that contained more

20  than one solvent. The vial was capped, and then placed on a stir plate and the contents

stirred. The vial was covered with a metal can to shield the composition from light. The
contents were stirred for a minimum of 12 hours.

Each semiconductor solution was filtered through a polytetrafluoroethylene (PTFE)

filter with a pore size of 0.2 micron and 25 mm diameter that is commercially available under

25 the trade designation ACRODISC® CR from Pall Life Sciences (East Hills, NY) and then

placed in a dip-coating tank (approximately 50 mm wide, 5 mm deep, and 30 mm high).

Approximately 5 mL of each solution was used. One substrate of an n-type silicon wafer

with thermal oxide (a silicon <100> wafer highly doped n+ (arsenic) with a resistivity of

<0.005 ohm-cm, and supplied with a 1000 Angstrom thermal oxide (SiO,) on the front

30 surface and coated with 100 Angstrom TiN and 5000 Angstrom aluminum on the back

surface from Noel Technologies, Inc. (Campbell, CA) was dip-coated per

solution/composition. Each substrate was treated for 3 minutes in a Plasma Cleaning System

(Model YES-G1000 from Yield Engineering Systems, Inc. (Livermore, CA)) using a power

setting of 500 Watts and oxygen pressure of approximately 200 milli-Torr prior to dip-
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Example 11 — Preparation of Thin Film Transistors by Knife Coating Solution of 6.13-
Bis(3.3.4.4.5.5.6.6.7.7.8.8.9.9.10.10,10-heptadecafluorodecyldiisopropylsilylethynyl)-

pentacene

20 6,13-Bis(3,3.4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyldiisopropylsilyl-
ethynyl)pentacene (0.0234 g) was added to a glass vial, and then 3-(trifluoromethyl)anisole
(1.3016 g) was added to the vial. The vial was capped, and then wrapped with aluminum foil
to shield the composition from light. The vial stood for a couple of hours and then was
placed on an IKA LABORTECHNIK HS501 shaker (IKA Werke GmbH & Co. KG (Staufen,

25 Germany)) and shaken for approximately 48 hours. The contents of the vial were filtered
through a polytetrafluoroethylene (PTFE) filter with a pore size of 0.2 micron and 25 mm
diameter that is commercially available under the trade designation ACRODISC® CR from
Pall Life Sciences (East Hills, NY).

A piece of n-type silicon wafer with thermal oxide (a 4 inch diameter silicon <100>

30 wafer, which was highly doped n+ (arsenic) with a resistivity of <0.005 ohm-cm and supplied
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(200 ) (dd, J= 3.2 Hz, 6.6 Hz, 4H), 7.6 (dd,

J= 3.0 Hﬁcg‘%ag m, 1%4Hh®64ﬁ4)12% 2 (m 4H), 0.6 (s, 12H). Exanpl e

3 - Synt ER&insleof3 6 Sl'ﬁtheﬁ% sf 8.13Bis(4.34.485.5.5,6.767.8.8 8-tA@afh ey MaxYprdhy1S

opr opyl sislikdOny@ipbtadehd pent acene Synt hesis of

(3.3,4,4,5,5, Syfin&isnopaf {3uns #Rexyd ol R RAHrRBAKIS by ) BERHMIPERBY FeetdRne

oven-dried 25Qsipd. FR4NERAt tom fTask was added 3, 3,4,4,5,5,6,6, 6-

nonafl uor ohexyltrichlorosilane (4.52 g, 11.9 mol) and anhydrous THF (20
35 1S0Pr gpykhi (NGNS 425mL24rdR! boflok MisR PERLANEY 6% added

dropvvl se over 1 hr, then stirring was continued f Et hynyl’ nagnesi um

brom de (t@decafluordogtytphloroglane NP8 re, RIHR) mmé) Wdé@soéweém thbtdﬁ@ﬁ Tfﬂﬂé (Feact i on
m Xture i wat er
and di | u}t@@s E‘F? Bﬁ?{:atté;%\?g%nfegé?%ﬁ% Ir}\%/ténqt e sa %ﬁ tﬁ&ﬁt\‘){gﬁ ex aﬁﬁghwgz ngic}sed and

t he or gamimwol) ayediswhedseparydtoss THFH@S oxigand 90dlaymranwasbah}a§hlémemwrthe/vat er (5
x 20 ) ’drod wl eed @h‘uon }'ggquhlldl I%(:t% a&lE 2{ I lntl ql‘ ZUH f Indhexgrpeﬁenfhlsa Eeicgncp nder

vacuum to t m Xture. catl
chr onat ogo]a‘p&nyww dtinrelh €xcdrte, ad thml aeltiubmtthe( iRkt solution drophvésc ane)a gplnedi dé¢5 1.8 ¢

(4.6 nmol ,. 319 he desired t. a col.orl ess qui d. .An sis of
Uhe col orfies Th ghuihe, el BT B Ry "Bl Irer Sl S0 p%° s
GB— 2(431 (I&prdbbﬂ)h,thlﬁmzw II’ﬁL ZH)n;lmdl ]£11|7(N7D1n Hﬁbéllrﬂ)tne) @v;g a(ldad sZcH)ly,l zﬁ)ﬂ:’thd?lﬁﬁiﬁﬁﬁg 1§5 13
-Bis : onaf | .uor oh ex iis.o silylet

10pent acé’Y‘?é ) fgh 12 rovg ¢ dFacHEn THBMFA F%@ﬁﬂreﬂdg% G F‘&stL dtud

(3,3, 4, 4. amnfonfunbelforiRnafutiv0al exy kididds® it pytast (40 B ethglopngic(dye/ wes 4 5
mol ) was dlssolved in anhydrous THF (5 nlL), then cooled in an ice bath.

n- But%ﬂ | iSemRTaier: @ad the peueoys éysﬁﬁm%s exzfa@eqv? ?%O%S@aﬂ@)o Radexrgb dTes0reliopwi se,

then sti ngyjeROw¥RSof®Hel NWEHed Nith3Pat8d (3. x BENhEL ARed fau&rnlqggox anéfle AEIJ_ancﬂ- 4
nmol ) was added and the reaction mxture was stirred for

react i on caREsTGRieheret vasyunte yishtithe icore prodactgpigpie a2 Hely é?mwrak%d affoni um
chloride (??d?fuytt\klﬁr-fsol&t%ﬁl &m&@rmgf%ﬁ k§€a gélWﬂ{r}f&aﬁle(ag- ar]-elgantg% ). 8% )

di ssol ve of a 10% hydrochloric acrd solution was ad d and this

soI ut i on mrs?gleb@ndrwwbon@ﬁntr&edntmmm@sa calgleanbqudh §4- Addé 8 mmaeld Thecraevgahd ¢ | ayer
S :WQ er

vacuum %Et@%l?%rl eﬁ&da Sdé?%?vg% ta {%ﬁérﬁ]ﬂ} i@iz?\{anizg%&@l&ﬁsegf%@g) g&fhl ck

pad of sﬂﬂeatcdmﬁtbllﬁ%ﬁ/mdew smluusﬂwdl@XWﬁtSMuh@u@ﬁdr(tps) ehirstitring fexckis ghe

?;gﬁighfpgl%lf‘%lﬂee‘”% éigracgt%% %Slﬁ rsnhexaut ggl(lel ? 110 011)\iv %(raOVzelTh%hChlllollbg}nﬁ&p%nnelL)

r ecr yst alahd zetr {¥ 000 ado} drivel c(verZMIgS(M, (fﬁte&aymdaionafemﬁmtmﬂ enme waiuumety yietd yi el d

D oauct TR 4 £ v Qvielr S SRS G S psal ’53'3 bt e

4H), 8.0 (dd, J= 3.0 Hz, 6.6 Hz, 4H), 7.4 (dd, J— 2Hz, OHz 4H), 2.5
(m 4H), 1.3 (m 28H), 0.8 (m 4H).
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Exanmpl e 4 - Synthesis of
6,13-Bis(3,3,4,4,5/5,6,6,7,7,8,8,8-tridecafl uorooctyl di nethyl silylethynyl)p
ent acene 803yrw1iesirs of PCT/US2010/036559
(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafl uorooctyl di met hyl silyl)acetyl ene

In an oven-dried 250-nL round bottomflask, 3,3,4,4,5/5,6,6,7,7,8,8, 8-
tridecafl uorooctyl di net hyl chl orosilane (9.67 g, 21.9 nmmol) was dissolved in
20 m_ anhydiQusintdar: E-Ryny (omaanasi aneRy omxe( pd), Blo, (2 2HPh mOi14pM i n
THF) was added 35and the m xture was heated to 60C for 12 hr. After

al | owi ng ¢hen.AFxture to cool to roomtenperature, the reaction was quenched

it Wanhon SR S Rt T S
separ at ed, m%—wsr fto (3 x 20 nL) and bri ne, dried over nmagnesi um
sul fat e, f' I d aerrllddrlceg Sunrdtbo?tt ﬂa%pdg ip eadcvlvjllﬂlm sti hgar %ol@crl Qé’e?thY"as
purified by c roma ogr ap h on"srlica RiSi éxane 4as ‘an el uant .> Renoval
of sol vents, 4/465;15@@7 98,(8 &gtn@&faﬂnmmbqtyl%so%oppmﬂeﬁle (Lbe, griodmot) ves cmscks)bcbrl ess

111" Nt oS rebSasete ten g Ef BRSPS g L % 5

(s, ﬁH) th1]§ mixture was added allyl bromide (0.76 g, 6.3 mmol, 1.5 eg ) ancfl IPdC12 (30 mg? dThe . |
Synt esrsoGlSB . 4.5, 5,6, 8, 8, 8-tridecafl uorooct i met hyl si
yl - ePhyigrigenes %‘?Fél t&ézplr?gfoé lg'hf s‘geWiLPdoanﬂdP?Fea‘ﬁat e r?fr‘ﬁyeedalg%t‘}l% r ound
bot t om f Ias kesultiBg Iudpesion wabdifsoled id p@ntﬁre and ﬁltered to remove re51dual catalyst,
tridecafl uorooctyl di nethyl silyl)acetyle % was di ssol ved
in 8 nL AAyirey W‘rﬂrremr\seérfp opsiH g riek?- érﬁa6c7rﬂ %84 dede(czﬂlzprrﬁstylcblsnrrpw THF) was

added dr Qﬁ%b?@rmd@r(g ot %eassapbéﬂa 'b?d]mi"’ﬁ&m@ealth%qor&ﬁld@%sft%atea Jh‘d@r anﬂ?@roﬁﬂ xture
was renoved fromthe heat and pentacene quinone (0.63 g, 2.0 nmdl) was

added. Hearditiens ayithshTeqedBased any rmferal atkene b ot thyiy bigpgpesium tror}edehrnd hepied to
homoganeous: feach! offeThathit GaYGRnCRAGH Lol ARMILETRRLAL Wig pehARDGEnched
by the addition orf 0e ' aa sgturat ed sre) | uti dn of ammnrﬁ}upr% ch?or?de In
a separ ateddq; dngthegigani¢ laaWWScmr%edstThe obganic lasenwavwashehivoh wdter i h§QUr at e
(7.0 mol , 1 SO i (150 9195

hydr ochl or| %g?doévg@gfhé[g%@de%l\(e%h“%rd W@%‘%@%gedt %g n%%a%\yoa &Jgtl(ﬁ]utr on for 1 hr,
t he r eactpuofication tvier Bashadrahndtegrgdhy wistly hestrteayioled p@rertd,p,4.4 H8n,0207.8.8.8sed into
t he ErIen e nal stir for
15 m nut eg&\é ﬁuoroo“fy?d"n'ppro%'tmge le|n§ dr\r/1§ tugenm\ﬁas ¢t feElOlPHessiljlqlﬁg t hen the
sol i ccowas col Beahad byf f id BrRiki3BM.4.615m6s€T 7 Ristdhtridedaflamobetyldidpabpi/leidyli n

anbi ent at nospihet)pedihdeae sol i d was taken up in mninmal dichloronethane,
diluted wi th hexane (about 9:1 hexane: dichl oronethane), then rinsed onto a
medi um pad of Isiahi ®@ngetd asshdebsttond flakit, h33.414, hexang7, dmhhoro@ﬂﬁdrh@nﬁ 25

Renmoval of. sol v shi ny bl ue, so

recryst aldiFPEPYH ﬂaslr)&yc L%gég %6"8“%0}) &pbepﬁreérfrpnbeﬁler@f Blr%éwhé%%’a pEeng 0. 42
ol , 252 1% diRabiR) Gdi BROB)ed ﬁmeiaylé (30 @m) hﬁlﬁtr@it&ﬂwﬁﬁ nnru htﬂﬁﬁl temf ol | owi ng
data: 11-1-NWVR (200 Hz, CDC3)6—9 3Hz 6.6
Hz, 4H), 2P mnpad? 5 Yringhexang) dragpwgscrg 0 CAHF ezolwlqwasznléowei t<2 VR oM 0. 6 (s,
12H) .

L1y o AP E T UL BB G o )30 g s

decyl di i smprc@ﬁyrugql foyi léthdwqwll thenethe a%ehel B%qtrre@heé bdfthf( additpn of asagiratgl

6,6, 7, 7, af@mAm? ’cljrlgn&é)sc;igtldhe gaﬁiﬁg A L&nﬁ%rdeordﬂ{g(w nﬁBr R rLoﬁé lMlo¥iae

etyI ene I'n an oven-dried 250-nL Toun ottom’f
3, 3, 404, Hlilydata27).7ang, 187001 (MOnhDwae-2d@dhegd thedecafit wes dd@dyvugorm@m for osi | ane

(8. 7 g, I 1 & te
oven-dri eg n“ - M{(rgﬁxdag (a E%Gfﬁga%wx tri ne‘%[)hl_q’}lte(dfﬁlmsmp &lgln@@ég , 18
mmol ) wag?2 di ls‘.)smL)/edi watela(rihydiﬁbrmls dikdld (vebMelSP4.amd fdeoldgbirough anhin ped bét h,
f ol | owed |t|onofnbut L it hi 2.5 M
in hexanglﬁé %Arqrflslexsagco 5 utellﬁtovr'rasvﬁ VsefllVlal l([:fmf %Vap(irgmn alr%ﬁgjﬂfe%ré@n o t he
first soloultwasmakdn nprm Izeaved fasiedohoc tmfck%d dsrﬁsrhcaThIexzrne$m0tmD)gmojsetil on was
stirred for. 5 hr an ice ba Iso | i m., 30
ol |50, 39 R ety ey et Be Pty Sl Tt P RigniREME ohiotaba o
12 hr The reaction m xture was poured into 100 nL of a dilute amoni um
chloride solution, then rinsed in with hexane (40 nlL). The organic |ayer
was separated, and the aqueous | ayer was extracted a second tinme (30 nL
hexane). The organic |ayers were conbi ned, washed with water (3 x 20 ni),
dried over magnesium sul fate, filtered4- and concentrated under vacuumto
yield the crude product m xture. The product was isol ated using
chromat ography on silica gel with hexane as an eluant (Rf - 0.6 in hexane)
and was concentrated to y| eId a coI orless Irqurd (3. 9 g, 6.0 mol ). To

o o " o v o o - —— gp— g Ar- g




20= 2.4 (s, 1H, 2.2 (m 2H), 1.0 (m 14H), 0.8 (m 2H). Synthesisof6, 13
-Bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10, 10- hept adecaf | uorodecyl - diis
opropyl siwgl2etomssso) p ent acene I n an oven-dri ed 100-niL PoTAS200008689 f | ask
1.8 g of (3,3,4,4,5,5,6,6,- 25
7,7,8,8,9,9,10, 10, 10- hept adecaf | uorodecyl di i s opropyl silyl)acetylene (3.1
nml ) was di ssol ved in anhydrous THF (5 nml). | sopropyl nagnesi um chl ori de

(1.3 n, o2 sSveiBlielded V3 B of Bk 0BS, detedad R ihaiz8l xltoﬁlr £cWas (iealLed, to 60C

for 2 hr. After renpving the reaction nmixturé fromthe heat, pentacene
qui none (EElgamyl biye Pe‘?ﬁlr‘iﬁl (5) 3iets O2d dwnolafelorfran Apiaene) wadabas of Hsdredcheat i ng

at 60C, ‘M{% &dﬁf?esf ﬁ&%gt\mdtﬂm ]e(go@MHszBC% getg ?gelﬂ%s 7QugMcNed oy 30 the

addi tion ops of “a saturat anmoni um hIor SOl ut'1 on. Separately,
a stanno@éZHhMb@tU@Gbo!eﬁﬁdﬁzW@éknaﬂe25Mhd#§$dvmmn@8§tadhmuéthlorlde

d hydrat g (0nR019: 4 SOuTR! Jor! B 1Lyl 41098 RANES otaﬂlt@f&te%&gorpto@@' yd, then

t h| S SOl Lé%h nVi)D,ﬁEtbace time quericriced 1 eactt Orr T Xt
cont i nued Fot i, : 0 _precipitate the
pr oduct, aldesvﬂ)}e é¥(%529}§%‘ TSI, e 'li_;gl. Iected by

filtration, en take 2@1 nd .ri ont.o 5 %%35 silica
gel . Hexane a P‘CFélh rPH to‘[n Emﬁpte Ko f‘é“‘é%eaé‘ 08% ‘2 t hen
t he products nas, e, &h@dtﬂu&oﬁl@(y&hlioﬂﬂ@y@dﬂendj@w hleOp DRRiNAN®as cﬁgbmemtn gB

removed to y|eId nmol solid, which stalllzed
from - 15 DMide 0gAk- %ﬂgﬁﬁgt 0011%23%@ a@%dg Tﬁlﬁatlutleb)svtsrlaﬁteatﬁ ﬂbﬁ o B 1

crystal | itng dBbiee aRll 86RSntraNUA)Y SkaFy SNa Bﬁaﬁorprmli%ltﬁfg@t@ 2ot ha cﬁé@bllvéﬁl\ﬁ ng
data: 11-1-NWR (200 VHz, CDCl13) 6 = 8 4H), 8. dd, J= 3 6.6
Hz), 7.4 11{ dhgntanes fiteredptp remoge F@)duabca\;alysm a1)41|_|)hen folde](trﬁvasgmoveq th y(e,lﬁ 4H) .
Exanpl e 633 4%}/515 BB %L rﬁmﬁ’fﬁuo@ol&%yld@oﬁrop&lﬁ1%/1)‘bﬁ§ﬂh@f (140 59 hSa pale brown liquid.
opropoxyéﬁtopy di1 soprop ynyl ) pent acene 10Synt hesi s of

( ( 3- hiépt dihe borwile vpy & ﬁwrpy@pt%@pélapw with {2 eacbnrsgl @panitial silane) of n g
dried 25 f

(3- hept af ey SRS RObL Al RS tred (0 Car P e T8 THggn aenched yith

di ssol vedvaltem aacrh Hijde sul§iriTlFid( aditant Wwas w@dsmduher ongama@yclowtlse&&parmteanThe:e bat h,
and |sopr 8 S d

ar opwi s6 Sk b ¥R S urg iR le ngs? stbb QrBEARSE et ORE 4,

Et hy nyI mgnrestra,teﬂ bIaClT(nad}e e(afpﬁranhl;l ZEerth&‘rqiu,rlf Oati'mnl\ﬂ’la rﬁlaﬂfi—lﬁbronv&@gﬁﬂl@edmwd t he

sol utj on,was e r The reaction t he sl ow
2ad t1on P eaREHE ok, Pt S rPan o Reb Gk el Bl RSRIRESH P e
nagne3|udﬁsehmst9T%¢mm1mﬂumssMQﬁdeAhmantaﬂhepﬁﬂuhemamﬁﬂama%H&@mgwmm washed
with water (5 x_10 nl) d JOyver S|un1 ulfa e. 20 filtered, and
concentraH§§WRfﬂ@)¥¢%d998 S ﬁUFt?p 2 ﬁﬂ@n&%@g@gﬁﬁynan S|I|ca gel
with hexane agy@esgl uant ¢ RS 315(93@,4!5(5,d;te,tsalaef)ﬂuof&@wltﬁseﬂrobﬂm?néthx&lﬁi S
mol , 48% of yaus@horfiess Tiquid. Analysis of the colorless pr oduct
prOV|ged t he % ofTow ng data: 11-1-NWR (200 M1z, CDC13) 6 = 4.0 (t, J= 6.2
Hz, 2H), 2.4 5, A ovln&ribd Zodmrl: Qolnd Jo%t’%m 0.¢8 M (?ﬂM 555/6]5,@—95' sof
6, 13-Bi s- ((3- heptafluor0|so§ropoxy)propyld||sopropyIS|I yi)-

25pent ac@neafluorohexyldijspprapy lolybacatrléned(1108- AP mwoh dvasaliss d luabkxane (15

((3- hept u Y. y I 54
ol ) e e SRS Ao PORRY Ll RRALAPH)E LAY o R

n- But yl | ivtal Iadﬂvd(deIﬁWWL'gmd‘th@ stmmtg wid.contilued fdreanByntagase @uthed (B22 g.dr'bpw se,
and the I he ba r m Pent ac ui none
(057G, e 0B, 88 sER b Lnb i ) kg I Mk R w060 ReE™ 1o
separateb&nh@mmhmmwoﬁimmmaiahmammm&h&hhastendUhyﬂbahmiﬂ&n4a@nmﬁgﬂdmnnl)

was di ss i n_.met hanol 0 % droc ri.c. acid
S0 ut | on MHSCAdH RS chibE B SN ahant Ph HEatS pid ey ey Wief
react i on stitrgUsrSSOwaB UL doLdne Ry L} Wwes aded Tathfhe@fgaﬁl.cBay‘éLw@sf sepalstaﬂ uThd ed
quenched FEEEYFSH i REUFS HRL Hod Hd i 1) BCSI T S P e AT Hhous
chl orisde NSO, UsRI Misbd th$dugh hithig pad@Bkifidan&RE 5: NhdkahdID@NOdstan@NAht. NRAanol .
Stirring was continued for 30 minutes, then the entire mxture was

refri ger atas@enpeyed.ang the reylting Hiyecpilyas ks duhargne andutngad Qsfp 2 dickaad ph

anbi ent at nosphere, then purified using chromatography on silica gel with
9: 1 hexane: di chl oronet hane as an eluant to yield 0.68 g of a blue solid.
Recrystallization fromacetone (-30 nL) yielded 0.6 g (0.6 5 mmol, 34%
product as burgundy plates. Anal ysis d$- the col orl ess product provided the
foll owi ng data: 1H NVR (200 MHz, CDCl13) 6 = 9.2 (s, 4H), 7.9 (dd, J= 3.4
Hz, 7.0 Hz, 4H), 7.4 (dd, J= 3.4 Hz, 7.0 Hz, 4H), 4.1 (t, J= 6.0 Hz, 4H),
2.1 (m 4H), 1.3 (m 28H), 1.0 (m 4H).




Exanples 7-10 - Preparation of Thin Film Transistors by Di p-Coating
Solutions of 6,13- bis (3

, 3, 3-tri fwoerwpssgeyl di i sopropyl silyl et hynyl ) pentacene PCT/US2H008658®| uti ons
of 6,13-bis(3,3,3-trifluoropropyldiisopropylsilylethynyl)pentacene and
optionally pol ystyrene as described in Table 3 were prepared by the

foll ow ng nmethod. An anount of

6, 13- bi s(Ficd, Bxdekd 4de n@Wa@@Mke‘é‘dsﬁ@We%'aﬁﬂd'tﬂéneth@idl%ﬂﬁc)t%@Eﬁ%ﬂﬁm@@dl an
optional 15 anount of polystyrene were wei ghed into an anber ass vi al
cont ai ni AgxACi et Fencstirdtiopandsroyacam & igfed A2 wergheduadedid |"g‘r1\°hof"’as

sol vent (Slor{ I ALAERDRABRD) 8 A Sk 094 (ABORThol! 91oRHRAPGEnche)

conposi tion” of desired concentrations of Organi c sem conductor,

6, 13- bi s(°8, bsrggndx piafelsuo%r@bfstsp%ﬂ thelipraslogsr pyitlesd thylféklwlnglldmeriﬁé&\élh@mhnd
opti onal Y ol Sjt tj,0 of
sol ve%t S 1\?@% Cﬁ%é’ 03| tlzg(n h?)hgt%r@gr{; a?ﬁg{dzannr%p% ’?ﬁ% a%g‘r]]\é\egso ve The vi al
was cappel), 2250, 4Nt ptra,mtﬂl)dmanslmr pl at e and the contents stl rred The

vial was éovelr eﬁi W gh tﬁ met ?ﬁ &aﬁlq&% f?& : d6 The
contents X IUI HIHIHUHIUI T
. 1SOPI; lethyny ..n al e

2 por e i 76 oR ISt LhIddd 5&@5&518%3%96'; SHErdd fr'”?;i bl e
under!925 the &l ety gnat | on ACRODI SC(r) CR fromPall Life Sciences (East

Hills, NY) and then placed in coating tank (approximately 50 mm w de,
5 mm deep, ant 3DOYRR %edﬁ?undﬂﬁ?&fm@ f?%%tegwpp With Bﬁtlbgadt?n%%lﬁg YRIHAS: used.

One substrad, ¢5<sf6 @n7 @8t9¥93ﬁ) £0,10-6pav@igsromdch it dppspiRilaxi @e7( ag sij7con
<100> wafer 'highly garsenl c) with a resistivity of <0.005 ohmcm

and supplmirael) wiap Hlsgplmlom IAn@ tanBydreweberaine dRengenc &gy lemhltgq@ff flP¥nby 30
surf age %Qnﬁ%fo% dé’e)t *TthQlQ w%@gédeﬂ leﬂr&hlﬁ@g@%%%@ﬂﬁ&r PReah Wi FyHT on the

back surface from Noel Technol ogi es E was di p- coat ed per

sol ut i on/(Zomgokmpo] Gn. TEagshutonyes heated neb8°G Fasd de thesrcogledi andicenceitiated Pl asmm
G eaning ?&%&Wﬁ& Vi r@clﬁﬁ’lg shd 9{&0\@ \fisgibég%&%?’ehtg ﬁ}‘[éﬁeﬁ'f{)ﬁremo@&

(Li ver nor power pressure of
appr oxi matsédupl QBDystiandl nheﬂgnlverp EN) tremde(ﬂ quyleldcﬁbiéﬂtﬁlr@ 6 Eddh&&aﬁgﬂrléﬂé sanpl e

was di PP %%t%ecgﬂuor(?&’v %ylﬁiLs%Pr%f %1% e@)%?oml QI I yg) 2s 1] mgwg ﬁlgulaetfﬁgjb?or &%eeUSi ng a

dip coati MTer Ci availl e under- t
desi gnat iven hkdWdl Dindédr fanhmtrd\is maonll&mhmakzﬂgyl Rt ((bélmlennrgmtlaUml]lamj Kt ngdon) .

Each sanp was allo t ra After co |n | ong
or ot ar o RygrdRRe e Bon' & deBbe LOTC BB n Gimstot ML SRR cor by
orient :ad vizdrahd eihﬁé Sulfune adidppﬁ%a!ns waIIaadedJ ad theh Srgblﬁél thyeht mpzﬁﬁne@f Thhe .
crysta S ran.i the sane t1on t P irecti . urc an
drai n el €&&%%6d er( é’ﬂ?)r"t’f‘ﬁl?%a W‘gﬁro?(’si‘og(g "g]:'Pgéil“F%rfﬁ’ °k E\?%ﬁ@“ \ﬂiﬁe’@a

deposi t edohddn@iigh va @a@d@wpmﬁlsn U@uﬂﬂerapdrﬂ@itmﬂ v@\ﬂaaprzlabﬁaawgﬂabmsusfl@g m ng

tran5| st ors with a bottom gat e, top contact architecture. Source and
hexane yielded pure (3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyldiisopropyl-

X

silyl)acetylene (9.0 g, 15 mmol, 87%) as a colorless liquid. Analysis of the product provided
the following data: "H-NMR (200 MHz, CDClz) & = 2.4 (s, 1H), 2.2 (m, 2H), 1.0 (m, 14H),

0.8 (m, 2H).
Synthesis  of  6.13-Bis(3.3.4.4.5.5.6.6,7.7.8.8.9.9.10,10.10-heptadecafluorodecyl-
30 diisopropvlsilylethynylpentacene

Pentacene synthesis was conducted in same fashion as described in Example 5, except
employing acetylene synthesized by the above procedure of this example. Analysis of the
product provided the following data: "H-NMR (200 MHz, CDCls) & = 9.2 (s, 4H), 8.0 (dd, J

35 =3.4Hz 6.6Hz),7.4(dd, J=3.2 Hz, 7.0 Hz), 2.5 (m, 4H), 1.4 (m, 28H), 1.2 (m, 4H).
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10 drain electrodes were oriented with the |ong dinension of the

el ectrodes, the channel w dth, perpendicular to the dip axis.

The channel

| engt h wawoapwresdomat el y 100 mi cronmeters. The nobiliti ePCOUS2A00B&RSI St Or S
on each substrate were determ ned by Mbility Value Test Method Il and the

average is given in Table 4. Table 4. Average Charge Carrier

Mobi lity

Val ues Using Mobility Value Test Method Il Exanple W. % Sem conductor W.
% Pol yst yixemgleSOd VeR{nthkIAr 8 6GarHii(e,3.Mal3id.4.6.y.7¥a. 9160, (€ R NxGdecd hdbr@9Nbb

0.0105 8 2 rSRéRy I RBA LB A aNE Ry B htacene

10

15

20

25

30

35

Synthesis  of ((3.3.4.4.5.5.6.6.7.7.8.8.9.10.10.10-hexadecafluoro-9-trifluoromethyl-
decydiisopropylsilyDacetylene

In an oven-dried round-bottom flask equipped with a stir bar and cooled under N,,
(3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-hexadecafluoro-9-trifluoromethyldecyl)diisopropylsilane
(4.86 g, 7.94 mmol) was dissolved in 10 mL anhydrous benzene (benzene dried by boiling off
10% by volume prior to use). To this mixture was added allyl bromide (1.44 g, 11.9 mmol,
1.5 eq.) and PdCl, (30 mg). The solution was heated to 60°C for 15 hr, then cooled, and
concentrated via rotary evaporation. The resulting suspension was dissolved in pentane,
filtered to remove residual catalyst, and then solvent was removed to yield
((3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-hexadecafluoro-9-trifluoromethyldecyl)diisopropylsilyl)-
bromide (11.3 g) as a pale brown liquid. The bromide was treated under anhydrous
conditions with 1.2 eq. (based on initial silane) of ethynylmagnesium bromide and heated to
40°C for 6 hr. The reaction was quenched with water and dilute sulfuric acid, pentane was
added, and the organic layer was separated. The organic layer was washed with water (6 x 50
mL), dried over MgSQ,, filtered, and concentrated via rotary evaporation. Further
purification via flash chromatography using hexane yielded pure
((3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-hexadecafluoro-9-trifluoromethyldecyl)diisopropylsilyl)-
acetylene (4.1 g, 6.5 mmol, 82%) as a colorless liquid. Analysis of the product provided the
following data: '"H-NMR (200 MHz, CDCls) & = 2.4 (s, 1H), 2.2 (m, 2H), 1.0 (m, 14 H), 0.8
(m, 2H).

Synthesis of 6.13-Bis((3.3.4.4.5.5.6.6.7.7.8.8.9.10.10.10-hexadecafluoro-9-trifluoro-
methyldecyldiisopropylsilylethynyl)pentacene

In an oven dried round bottom flask, ((3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-
hexadecafluoro-9-trifluoromethyldecyl)diisopropylsilyl)acetylene (0.64 g, 1.0 mmol) was
dissolved in hexane (10 mL) and treated at 0°C with n-butyllithium (0.28 mL, 0.7 mmol, 2.5
M in hexane). After 1 hr, pentacene quinone (77 mg, 0.25 mmol) was added and stirring was
continued for 15 hr. Anhydrous THF (10 mL) was added, upon which the solution became
uniform, and stirring was continued for 1 hr. The reaction was quenched by the addition of
saturated ammonium chloride solution (10 mL). Reaction grade THF (10 mL), stannous
chloride dihydrate (1.0 g, 4.4 mmol) and 10% HCI (6 mL) were added, and vigorous stirring
was continued for 30 min. Hexane was added and the organic layer was separated, washed

with 10% HCI (2 x 10 mL) and water (2 x 10 mL), dried over MgSO,, and rinsed through a
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9 21 91/9 ww nbb/decane 0.0956 10 2 0 91/9 w w ani sol e/ decane 0.0359 15
Exanple 11 - Preparation of Thin Film Transistors by Knife Coating Sol ution
of 6,13 -WO 2010/138807 PCT/US2010/036559
Bis(3,3,4,4,5/5,6,6,7,7,8,8,9,9, 10, 10, 10- hept adecaf | uor odecyl di i sopropyl si |
yl ethynyl)- pentacene 206, 13
-Bis(3,3,4,4,5,5/6,6,7,7,8,8,9,9, 10, 10, 10- hept adec afl uoro decyl diis
opropy! s thih ad oefsMme@mn@wm (@olQ&@%ag)reM@\%d&Q@%ﬂdﬂfé Gudt gedcMieal . and
then 3-(trifluoronethyl)anisole (1. 3016 was added to the vial. The vi al
was cappethichaiis ®lfariPwR apises (W ® avdjml%% Aftog; thick gadsef sdica- {The Stisrpasi ti on
from i ghfyshelRGVi@hneSh R/ fh@rexé’es%t‘év@‘l&leoafndhﬁ’éﬁrtﬁ cgf&%&%@ el d%in%@‘?ﬂ on an
| KA LABORTECHNI K HS501 shaker St auf en,
Ger many) hexid: ¥k eiRemoralaphreixentayieldgd 4Blthgues Cﬂlﬂhebl@,l@rﬁpbﬁbt whish Wh% vi al
were fiil t pore
8 %115%%&%&1‘%1@1%@;%!3%&% (g %ﬂLg% ?%fd%@ﬂ%d&ﬂ’f@;al{ bé ﬁéed}@% g@ @

si ze of m cron an IS comrercila aval e under
t he trade, 0665 gmatli 207)ACKRANsBCfrthe @RdﬁQ’f@mVMthLf(ﬂl@WB@l datrc e4-NNEBS#0GHi | | s,

di amet er 4if icéﬁ%ﬁﬁﬁ&o(goﬂ{ﬁa?g?dgv# g% ﬁll{zg%md%ﬁa@dg%ﬁ %gﬂ?g%%h%) 4w: tn (r:lha

resi sti viday, 8 (rm}gom ahmsely) lamdn,seppl i ed with a 1000 Angst rom t her mal

oxi de (Si.02 X nt surf . and t ] ié\l and 5000
Angst r om-SER At PLSEIS S SRS ool .
( Canptiel 1deCyEn Ry : m TppF-OX I HraLe » : %I xt hs to y| eI d the piece)

was treated f8 H n“‘Syst em (Model YES-GLO0O from
Yi el d Engi neering 5 S stens, Inc. (Livernore, setting

of 500 Watts AAd-oXyge Opﬁl@@léeﬁ éS@fm%tbtﬂrpasbPH&%w nzé@m%q%hqnm?w%adﬂ?d or to
kni fe coafiengafi ¢ HI%IO‘T’)e(;p cé;@l@ﬁ%h@'i ASRIHT QR complete JiR@NBA fo? {04 Bhg bl ade
was pl aced approxi mat el i nches above the thermal oxide surface of

t he p1i5ecén?é‘¥f1 b Bideam QE/éﬁ%raq Al @Hasolltiop oeabhddeg) %@sor?ﬁlrp@tl@leomg qUBEEE t 0
place a SBlliREath ) TRS.SRAGPRIVGHRL ral MHhG™ REHGER dﬁ{l}@d@/tﬁl qoand the
t her mal de surface. e coater was t drawn hand over the
waf er t o feldakcashel meth@ol, whd thetshh;d s@lerted hd i tagpn. s@hmﬁdlldmulnbmmda msatcy af ter
knife co u r I-qn-

cover ed iTonUr nE T ARG s Qe b UFREHEAR, TRERERAR S TG eep)
to sl ow t3A%)seh usedtmthaat(fumhefrbumﬁaanm hyl ) ani sol e, evaporation. The sanple

Vas lz%ft to dgxyrntﬁiesmr Oorfn tgr{?%’ls% 4 %§§16%x7t%8e§r8|9)ﬁ0q'0% rh%&nglecai%orodecvl—

diisopropylsilylethynyl)-2.3.9.10-tetramethylpentacene

(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecyldiisopropylsilyl)acetylene
(1.8 g, 3.0 mmol) from Example 15 above was added to an oven-dried round bottom flask
25 and dissolved in hexane (20 mL). After cooling to 0°C, the solution was treated with #-
butyllithium (1.0 mL, 2.5 mmol, 2.5 M in hexane) dropwise, and stirring was continued for 1
hr. 2,3,9,10-tetramethylpentacene-6,13-dione (0.28 g, 0.80 mmol) was added, followed by
the addition of anhydrous THF (3 mL) after 10 min. The reaction was allowed to continue
for 15 hr, resulting in a homogeneous solution. To this solution was added saturated
30 ammonium chloride solution (20 mL), reaction grade THF (30 mL), stannous chloride
dihydrate (3 g), and 10% HCI1 (25 mL), followed by vigorous stirring for 30 min. After
adding hexane (20 mL), the organic layer was separated, washed with 10% HCI (2 x 10 mL)
and water (2 x 10 mL), dried over MgSOs, and rinsed through a thin pad of silica (1:1
hexane:DCM). Removal of solvent yielded a blue oil, which was taken up in hexane and
35 rinsed onto a thick pad of silica. Additional hexane was rinsed through the silica to elute

excess acetylene, and then the product was eluted using 7:1 hexane:DCM. Removal of
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15After approximately 3 hours, the sanple was dry. Gold source and drain
el ectrodes (approximately 1000 Angstrons thick) were vapor deposited

t hrough awehatosssask onto the sem conductor | ayer usi n@Ca/ushewivsdss9
evaporator, thus formng transistors with a bottomgate, top contact
architecture. Source and drain electrodes were oriented with the |ong

di mensi on of the el ectrodes, the channel w dth, perpendicular to the knife
coating dpreat 1yh&trbcl albi8e SA1RIN (8lch 20 rt&wlmemnappn MR Bluknel Peoviding
mcrometers. The nobilities of 9 transistors were determ ned by Mobility
Val ue Tedle mﬁ%&s P fierstmess of ding pluevpesdles P13 g, 9.8-mmel@Rlosfrongaingne. 12 -
Synt hesi .
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sodi um hydroxi de solution (10 drops). After stirring for 1 hr., the mxture
was extracted into hexane with the addition of water, washed with 10% HC1
(5 m) and water (3 x 20 nlL), dried o¥er M504, filtered, and concentrated
under vacuumto yield the product (4.2 g, 8.7 mmol, 41% as a colorless
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the follow ng data: 1H NVR (200 MHz, CDC13) 6 = 2.4 (s, 1H), 2.2 (m 2H),
1.0 (m 14H), 0.8 (m 2H). Synthesis of

(3,3, 4, 4,80208/888077, 8, 8, 8-tridecafl uorooctyl df i sopr opyPETIGsRI180BE5F9 ene
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,3,4,4,5,5, 6, Gynfhckis®f8.BudrbpcdlReedld odigact yl dii s opropylsi Iyl- ethynyl)p
ntac ene In an oven-dried round bottom fl ask,

e

(3,3,4,4,5,5, §F@10¥@Zx§le§e@l ié'gjﬁﬁﬁftob"b@arsg@&‘etd)ﬂ)ar&inh%@@&rﬁ@]ﬁil@%ﬂtﬂé Qtﬁ%@fiw ene
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bove)y wasd élsgoé‘fﬂd\}ééoln?L tieklarpsthag MBromagrgcainigadedd.- O, A nimpliegd ¢ smﬁl um (0.9
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warmto roomtenperature over hr, en pentacene qul none (O.
0. 70 molfyr evhs aaddied. pOSttlamtlymsgbym@Q M(Srﬁthpwmadlefmdonﬁndnt corgprahenthie rbetthe
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di hydr at ergaBicddyer ansl se’b@%eldiﬁher( Gashkd wﬁr\fatadd@dlhaﬂﬂydrbcéﬂqncmwr drisdasvest i rred

cepardt oo FeT el GER IO R SRy e SHEOREPLe S o' Bemy
dried ov&emdgdO#,sobvant jlelhéde‘ﬁ edg dsfhar progiict anikdaien b@d lof) nsl, kmma boford flask
hexane

o e o | ARy Bk BRENE Said 2ot CLRtal HEES: nATREB I o

Hexane (200 g¢). owvaﬁndn)seﬂth35nmmaiawdeprsmeﬁsmamwla@cneAs ana.t hewly he- pr oduct

was el uted using 9:1 hexane: D%\/l Renoval
anthraquln%ne Nitrogen was bubbled t%rough the solution for 20 minutes, then 2.1 g (12

25 mmol) potassium iodide was added, and the reaction was heated at 110°C for 3 days. 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
0.29 g (0.88 mmol, 42%) of 1-fluoropentacene-6,13-dione (or 1-fluoropentacenequinone) as a
light brown solid.

30 Synthesis  of  6.13-Bis(3.3.4.4.5.5.6.6.6-nonafluorohexyldiisopropylsilylethynyl)-1-
fluoropentacene

In a cooled oven-dried flask, (3,3.4,4,5,5,6,6,6-nonafluorohexyldiisopropyl-
silyDacetylene (1.1 g, 3.0 mmol) from Example 14 was dissolved in hexane (15 mL) and
35 cooled in an ice bath. #»-Butyllithium (0.96 mL, 2.4 mmol, 2.5 M in hexane) was added

dropwise and the solution was allowed to warm to room temperature over 1 hr. 1-
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of solvent yielded 0.55 g of blue solid, which was recrystallized from
acetone (20 nL) to yield small blue needles (0.35 g, 0.28 mol, 40%from
gui none) .wanrzalwsg7of the product provided the foll owi ng@CaatSa0100B6sKIVR (400
MHz, CDC13) 6 = 9.2 (s, 4H), 7.9 (dd, J= 6.4 Hz, 3.2 Hz, 4H), 7.4 (dd, J=
6.8 Hz, 2.8 Hz, 4H), 2.5 (m 4H), 1.4 (m 28H), 1.2 (m 4H). 5Exanple 14 -
Synthesis of 6,13 -Bis(3 ,3,4,4,5,5, 6, 6, 6-nonafl uorohexyl di i sopropyl silyl -
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6, 13- Bi s(/3, phe d rap l.et yl) -

pent acen(e] ég%l%g%&\%{e)?%lﬁeld 00- rrL(rjloHt?n Eﬁli{')ﬂrr)fsl?g(@ %Ié:?)?, y(ﬁ jy)n 6, 6, 6-

nonaf 1|5uorEXhmgl)el api enSvmhesuxudfvb\l%&s(&BArﬂmS §.9.0.0- nonaﬂmoﬂaohtmﬂﬂmsomgﬂaudsol ved
9.10s by

i N hexanethyt®)-r . astued i n an i ce bat h. nButylllthlum(OSrrL
2.0 mol, 2.5 Min hexane) was added dropw se, and then stirring was
continued for It ahrcoollé’énm&uelnied qﬂleiShpr(é,3(401 52269,6 1@nZflRoheryliisopapylaididded, and

the r eaCtalce gle G (1 ()i 3 r2a1{1ne181§ tfrlo}‘nr]:examllg1 c 4 was olve 1n h%)?‘é:ntel %(gmﬁﬁnd%%%pﬁ I?Iﬁg n by

the addi tT0 anmoni u | Oori
r eactzoon ag neazdlatﬁl’l—il? BuBWithiu, (1st mhnddsnradil @ISlMIen ﬁe;hyebr\aztselddad &opyisaaad 10% HC1

(6 dded Af er stlrrln for 30 m nutes xa (20 s added,
md Che. ST e lciiad el Ron RSP BER PR Taor Dus i ¢ p- 1006
Hﬁl ( 2hx p&ﬁlamaé 6gadhomt(@f14 .21 Xmbdfkgm Ekdieple d7 wegladanss@,rsnﬁﬁl:g’@ﬁ@éon@nleh ri nsed
t hr oug in ica using exane: S el uant . Sol vent was
r enoved, 20 i &é@wf Fﬁ@h%wﬁl&loa. qf mé%fﬂ?l&kw 5@4@ lerrie Binaddifnebd ont o
a thick raaﬂ!ydectussuﬂfr & mEX GBS 8dRE /hY h §AR mﬁw%h@ﬁe@gommgaebemeeeacﬁm t hen
the product was eluted using 9:1 hexane: DCM Concentration under vacuum

yi el déd ovasaugnahed PypihgerddigPn of sppraie! am@opiey glpady poleipns ¢lgpml), then
di chl or ogf,hARg cﬁroﬁd%hy&raew g)l a&ldQO‘%‘HQ A O 23 weRDIde B33 fhE RALG0H ARAGY  Of

burgundy pl ates. Analysis product provided the follow ng data:
11 | - NVR W23 gorred prwuslms)hr 6 Hexaglezwe(sSaddadﬂ)and ghoongaric layer gapsnarated, 6 Hz,

7.4 vx( ?ﬁejedlvélfh_ e T—hﬁl (2 Z( 1) 11?_%) an‘y—&laterz(lé n(Lrn thélwinedlox%r MQSO%?A_I%’ rifded (m

4H) Exanp esi s '
6, 13- Bi s(0Btox thinpad, 65 s8ics, Thyesdgpd@t 1os totcdMsing 9t lalrxerdt UMY entbeojiedi | sopr op

ylsi l%l e’v@é qgﬁlg\%ﬂn&a&?&ﬁy evaporator. The resulting blue oil was taken up in hexane and

rinsed onto a thick pad of silica. Additional hexane was rinsed through the silica to clute

1.1

excess acetylene, and then the product was eluted using 5:1 hexane:DCM. Removal of
solvent yielded 0.11 g of blue oil, which was recrystallized from acetone (~8 mL) to yield

0.025 g (0.024 mmol, 2% relative to quinone) of blue plates. Analysis of the product
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Synthesis of (3,3 ,4,4,5,5 ,6,6,7,7,8,8,9,9, 10, 10, 10- hept adec afl uoro
decyl diis opropyl 10 silyl)acetyl ene In an oven-dried round-bottom
flask equwppeth/asgon a stir bar and cool ed under N2, PCT/US2010/036559
3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10, 10- hept adecaf | uor odecyl di i sopropyl si |l ane
(9.97 g, 17.7 mol ) was dissolved in 15 nL anhydrous benzene (benzene dried
by boiling off 10% by 15 volune prior to use). To this was added allyl

br orti de (ARt RAobing Rk, 'HINIREA0) MR CBAEAR L 36 (Ui, 17101 418 2.6 The

sol ution was heated to 60C for 15 hr, then cool ed, and concentrated via
rotary ev%bb%%ﬁ;bhH)THdhhégﬂ]ﬂﬁdgléHkpenS|on was dissol ved in pent ane,

filtered g fRmove eshdual Gatakisly 4 289 6N 3% 0/ANfo MRS plAIRYES L O Vi el d
ggp?adfeg él??xﬁ(gﬁo ByldiyRet®myh-2: pelitafidordcthylpentacene, % 1.3 g) as a pale brown
liquid. The b?o %ﬁ(glzag@k@‘égimnxyﬁgégﬁgﬁ%§d}ous conditions with 1.2 eq.
(based on initial sjlane of th r nlde heat ed to 40C for
6 hr. The reaF([:tlf)lr%mroen(ﬁ’)u %nyﬁg%imﬂ ertﬁﬁﬁ% emgﬁgﬁdPﬁE o5

pent ane %0 addietnmanokotliuen lﬁﬁhgﬁunompﬂopy)arc amls(hs&gﬁaaa& ﬁilel)Tdft@pﬂT(g)aMI(ie | ayer

b cont Sl P BEL T alo B bt o o s st rcng 1Thi RpFSnTatpe

E:hr onmt O@sl?a@mba){edlﬁti IITQOCZ Brhenane, titetded ht@ w(ﬁ% tempﬂature aéld run through a thlck | 1)
3,3,4,4 8,8,9,9, 10 10, 10- hept adeca ro ec SI y
acetyl enéﬁ’(cg gp) pgug wigh hghe. Bizgpliceiddyellgy diapids were Ein DR a

pr OdUCt Wr@tébd@@p@)ﬁa%rféi’lh'tﬁ’é"’m'l‘%sﬂﬁécﬁat @Cl(iwwﬁ“&@(@@ cidet th@%?e)d od-'ch 4 (s,
Synt hesi sof 6, 13 - |s(3

3 4, 4 5 (é14 8, &, & aacogbngssghqu mnaimsr@ﬁheaeréé% Pwd@éél@ﬁohowmg data:
30di i sopraKl(sid wksLdey] %@9%&@&6 7247 gmaagﬁeel@p?w#@' firasopgnduct ed
in sanme fashlon as descri except oyl ng acetyl
synt higssi 2&l. Bg@ NMe (abdiH, ﬁD@&Qd&r@ 81D 19n$4§) &anpl(e J =AnhHys 127 472 (t, h’e= pr oduct

a5 363 Dl 5 P abd bt e e ) 2 o (a1

(m 28H), 1. 2s{theshHof E&&pr@nibﬁlethvﬁymblﬂeﬁucﬁoe@ﬁvﬂﬁmi&le 1-Bromomethyl-2-

-Bi s((3, 3, 4, 4dbrdmdmdhyi-4%eBialuGodily1Bihzdid- hexadecafBivdibmBmethyl-4-penta-
trifluoronet hylheleeylpeizbsopr opyl silyl et hynyl ) pentac ene Synthesis of ((3
,3,4,%,5,5,6,6,7,7,8,8,9, 10, 10, 10- hexadecafl uoro-9-tri fl uoronet hyl decyl ) di

sopropyl si | yf krﬁ&@tn){thfggﬁ pﬁrged flame! dHicANWAUREK chuh@@o{t&hl Hﬂsl@%sl aaicll lvagke
equi pped with a stir bar and cool ed under N2, 4,5,5/6,6,7,7,8,

8,9, 10, 16449 YW@SZléoRfc5?1%@@191@%&@%?‘6%?1}?941%@&@I3)6é| Es@pf d’b‘?P@quaNe (4. 86

g, 7.94 5mhdsud@imtlicS S BRAIoR R Moo %{Lf)x’@ar %&edbﬁ NZRNE a CRERNEE MR ot loPd by
boiling of f 10% by vol ume prior to use To this mxture was added allyl

bromi de (AIB24 The repgtian Vigrdicated gt reflux (éé ) foinkd 1@(‘1@121" he B@Cm@)mlxﬂ%@wgﬁhm i on was
heat eq t%o@l@@ A fi‘}t‘éréar thrbiD € AR ad 20E & C% ; %Lﬁéj Whsin g%ﬁ(hy
evapor ation. e resulting Suspension was dis ved I n pent filtered to
renove r@gmhmahdbamémy@t 28A¢ dfHgpidgwbdrehtvayemlectehrpué shavan tpibeladmik{uds 3

’ 41 41 51 51 e
.5, 10 LM Apsnamyeres it plsEy b Gy e SRS BS U IS 1)
brom de @mﬁusxgﬁtasnaap&bembmwmmnhhqmmﬁcmﬁhezhmummdéthﬂ&oﬁmﬂﬁﬁqﬂohmder
anhydrous .15 co n s | I
et hynyl nanbl)ﬁt o5 Rf?ﬁ”gerd tﬁ?§ a?@thS %O%gf Fiéﬂ rs)a‘“lljﬁfse(b %e&cti onBv?/as
quencmedzmntmmmanﬁg-Bn@FalIute sulfurlc aci d, pentane was added, and the
organi c | ayer . ayer was washed with water (6 Xx
50 ni), dried=& VO =: SECials SRt rated via rotary
gygrgggt our e F”é"@?lgrrogé’”édrfgédcr%hhdobonom flas %V%E‘ 2SR PLOAL SR IS 50 Jyane

, 4,4, 5, 5.nfmél) and ,agpl%xﬁnale@y J4@ &&oh@m@beﬁﬁt{thﬂéO&ObI%nﬁﬂaw‘dl ppEQamiREdesyl ) di i so

propyIS|Iy1)- acety 299 as a colorless |i UId

Anal y¥i s XgFnesh é’uﬁ%eécﬁue%thqdf%mﬁlaede @@1@1@ éﬂaﬁ meﬁgo thatflgsk ynden niggogery
ClPCéB%LBG émt(%?% hg§tecl1 %"@00% 2P3ta§smm ?ohl)de 54-5 ) é(m drffolivas Be sibMy Rlld to%(é"t hes' S
0 S

.10, 10, 1@621@@9@9_@@@ gfe| tgl@p@;atgtetqu]‘rplgqﬂr ‘@_130°C The reaction mixture was stirred for 32
25nethy|decy|)d||sopropyIS|IerthynyI)pentacene In an oven dried round
bottom flask, ((3,3,4,4,55,6,6,7,7,8,8,9, 10,10, 10-

hexadecaf | uoro-9-trifl uoronet hyl decyl)diisopropylsilyl)acetylene (0.64 g,
1.0 mol) was dissolved in hexane (1052d) and treated at OC with
n-butyllithium(0.28 nL, 0.7 mml, 2.5

3
y = {1




30 Min hexane). After 1 hr, pentacene quinone (77 ng, 0.25 nmol) was added
and stirring was continued for 15 hr. Anhydrous THF (10 nlL) was added, upon
whi ch t heweaburisgse7becane uniform and stirring was conPCHASA100865%9 hr. The
reacti on was quenched by the addition of saturated ammoni um chl oride
solution (10 nL). Reaction grade THF (10 nlL), stannous chloride dihydrate
(1.0 g, 44 mol) and 10% HC1L (6 nL) were added, and vigorous stirring 35
was cont ihgedhééooRd titddm e élfﬁ'tﬁreV\@l% sé‘lﬁiﬂ@ﬂteﬁ:HQn& heshed %ﬁ Ia@et&reyemow@es
separat ed, washed with 10% x 10 and water (2 x 10 rrL% dried
over Ny5®% COBRE %m%eopftTﬁFoﬂ@rﬂlethxlwm?r p“éhp igrolahle yellow splid wes e lpesd .

Sol vent. i aermye@e&phaaeetb%w?9%&9}%&@@&5&%%%1%'&%e%éd&@&%débp in

hexane (50 niL), and rinsed onto a thic ad of silica. The silica was
fl ushed \ﬁhetﬂqllﬁ\emedetatMSéEMOeer)wez@@(é@%%aMe)t yl ene, and then the product was

eluted using 9, Jylgxang: DEWL. ﬁ?@ﬁ%s,ﬂ&ﬁ?ﬁ,g{ﬁ?b.lb'lﬁllgﬁgmgde]c@ﬂ&r%ﬂ[Ude
ol ue sol 1 d,  wil& B e e Y= ahdd R EhER: O o e yield

pure product as smat | e nee 065 mmol, 26% . Anal ysis of

(oe BLyduct PrEYaSs e uﬂﬁ? 9 %“ﬂﬁ ﬁéﬂ%de&%f if@‘%@“‘“ﬁ*&p@@@%%@@ a2
g. is( m 4Hp g, 2. 64111(11’(31) ﬂ&h{)ExafhpRﬁ (i’rwaslhﬂded to anB_valgﬁtlgidgozlgi bStya;rg H“(E)ask 8ndf
Soeor i Wsdtucly it Rl ity Satts? soug: €0 Enabe SRR et i R ithasi s of

2,3 ,9, l(jbutyeltthlaﬂiE(DBthp 2Ninaw],emeMan hdxandl) doyBvise, and stlrf[ﬁlg &aﬁco@ﬁﬁﬂéﬁ f6r10 nmol )

o o) ot e TGS, 560 0565k LELPrtSS sty Sl BB, (g

15 mat er icghtsucd f6lr OPSr. otAnhﬁ&@)@quHNa(w B0 wWh @auewefhe @aﬁeﬁi wadNllowed to
precipitation of the quinone began i mredi ately. The suspensi on was stirred
for a furcPHEmeondyhrs and jash aenehed db¥athenadditing. Yoty ifetek SmEOT (tBloFHdhol , and

the sgli dokgbd @oted). Meabddntdraic TR (16R8L)S RhddudtiNRRaIIMRASatNBSE ELhdWiIobH

copi ous net hanol , then ether, and was allowed to air- overni ght. The
qui none (HC!51¢ mIgouge a@@du@éthQIWtW%Smtlmﬁémaemuﬁlmfera%g gyn. Hexane (20
208yt hesi90 R addedBhd (s usbichoR Syl sofonds, Rl iy LK DEPhAGERAT | uoT OO

ecyl - diisopropylsilylethynyl) 9, 10-t ét r amet hyl pent acene
(3,3, 4,488 @, 86,10, mLg, drigl QveroMgSO&Oaﬂdeptw@deth@mgm@r thare opdl difi slogar Gply | si | yl)

acetyl en 3
oven r 1 a3 Ty oa e oyl bF SMCTKSAEHE, b B08KE 0% RASRO phutog o
cool ineg tclogyd vhelispkut finsed weth mmedteedlev(a?t)mnﬂbmd: ylukd ¢xopas ruucétﬂzle@e mChe 2. 5

nmol i.h_he i ) rin dfor 1 h

5. 6, 10 e Ol ARG R oM AR NG R A L P MR GO B B o Rl

f oI | owed aby btuagiqaiddhdt ivery stufwlasdiiddied 8. 18 BIF0. (Bmmbo), 184 feom G@inoac. AIMQSIS’ eact | on

was allo to continye, fo e ne

hi s sol ot 15 ot oty warufeaystast Brhni o ot PAGTSor of ontiedot nt

reaction grnage. J@Fm)’:@ 2l 1HS RANROLS), @hl(@uﬁe 20Dy e, at ®(dd3s 9)6.8 BAG. 210% HCL

(25 n), followed orous stirring for mn. After addi ng hexane (20
ey Ehe Ht gHATS (hefbr 79as 16api Wiled MeShae HEURD TDBET). (2 Q26 Ty - and

water (2% &04ph), dried over My504, and rinsed through a thin pad of

silica (1 1 hexane DCM Rermval of %ol vent yi el o}ed a. bI ue oil, V\:hl ch was

t he produertagene Onto Fused [ imethyly qieo¢ Bips Ty Digloeific bevos ol vet yi el ded a
bl ue ¥olid, which was recr ystal i zed from 1: 1 hept ane: tol uene, providing
the pr oduct a6,1aHi§(BAdusS, Hass,Toh, 8,010, 11@1lﬁéen@é@hﬁ@rQC@Cﬂdl@ﬁOp@pﬁslﬂmnl , 25%

(om0t el Ao o RGPESAEL & RAL U L0, Lal) SRS
(s, 12H) (triflu8rofrethyD8nitdle (114723(g)]wa@|-dﬁdecﬂ.8)ﬁhé\|l\/ﬁl (406 VMHmas capped, and then

wrapped with aluminum foil to shield the composition from light. The vial stood for a couple
35 of hours and then was placed on an IKA LABORTECHNIK HS501 shaker (IKA Werke
GmbH & Co. KG (Staufen, Germany)) and shaken for approximately 48 hours. The contents
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5CDC13) 6 = 137, 132, 131, 125, 124, 118, 107, 104, many inseparabl e peaks
between 21 and 18, 12. Exanple 18 - Synthesis of 6,13 -Bis (3

, 3, 4, 4, 5, 80301038847 | uor opent yl di i sopropyl sil yl et hynyl) - PO@AiSae10/086559
Synthesis of (3,3,4,4,5,5,5-heptafl uoropentyl diisopropylsilyl)acetylene 10
In an oven dried round bottom fl ask,

(3,3,4,4,5,5, 5- heptafluoropentyl)diisopropylsiIane (10 g, 32 mml) was

di ssol vedrir ahll Wire tﬁ'lt@t@li digod ﬁ&}te@mowwlyién@%#w%%ﬁekuﬁtlﬁ c)i\é tibe BR2. PdC12
(40 ng) was added and the solution was heated 60C for 12 . Sol vent was

renoved & RiGren aidy2epapdipaetst thepisyrommerellyr pyaiebic uislen die drpde Haﬁlg%@,n t aken
up in pen@EnsDRRe Je@ ffdnhtledme%fes@,w&%g aOYRIs, i) dgd.fHig Bf ofpsiid ane as

a brown liquid (12.1 g). The bronosi| ane,

(3, 3, 4, 4 senBoslugepsaftianor opentyl di i sopr opyI si | yI )br omi de, was treated with
et hyn Imagnes 70 5 hydrous THF
(20 m)_é) and hgg?g%&@ éil&&é 1aheg (lg}@ % %?r%lgg?por?qévag

quenched hbg'roxmclgh@wlpé%dml tklet@ne 6. 9%§t£rIR(32@Uﬂ_E) a1r$é) dicteupleced Uih fanranmbenci d
Sur {101 et G, 30LYE e PAesh oAl RENAAR,R0RS GAdefeapd the

organic | aye was se eous er was extracte pent ane
an addit |hgdlakydyclnhcxytpmemyl kbtenmdlgsah&d; Bé??el@oﬁmls golotdartend 8d.96Vas hEdS H t h

t 5 504 d.. Sol
N oved AaetH by B e P e Y Ehole Pkt Bl b FF aSh YRR uon
t hi n pad Hifl, SiA Usa) vaod u&n:ti to enpadteyintcel @thst e virhofhugictiastinbaokierjaess

liquid (9,7 9 mmol,.9Q0% . Analysis.of the product 25prOV|dedthe
e SR i Py e T BN 22 (m 2, 1.0
(m 14H), 0 8A(Imyp3 kilicoSywateh es). 3odi (4 &) 'danﬁete(r)?)wnh thermal 0x1de (i.e., a silicon
,3,4,4,5, %t af | uor opentyl di i sopropyl silyl et hy (Esﬁnt acene

30(3. 3, 4<40%> By M!Yaﬂ@nﬁérfﬁp@nﬁwmt%aprﬁﬁawptmf;}w é]%?é‘t@/@ ghpgmgagd 5 7

mol ) wag,ghiiRe dhinved oomhgsmﬂﬁhérﬁlaa&l&vgmﬁ bh ﬁfé oAt ROiQBAEd ik 10@Nd
treated with n-butyllithirum (1.9 mmol, 2.5 Min hexane) dropw se at

0C. At erAngstiym difangym nﬁilqlﬁgandea%@ﬁﬁora Lﬁhn@ﬁ@n(@ @2 bgck quriaceinity Nggs added,
and sti r rieQithoNRss CRRE icakpdeif, QfAz)léa§1éleaan!1 L@ dn Q)Xgéelﬂeplﬁs%' thRnwaE: gaQydrous

THF (15 nL) and an additi onal hr of stirring turated amoni um chl ori de
35sol ut i divated Ford) misgitesn MowsPlesiha rGlenaing SySdfrnat(MO(dﬂl JES-@HWO1G9mHEKId 15 rrL)

Hexane. ( Sounfithe SRhEOH! [ AT 15 BOEE S OOIRUS! dhd el 4"
Wt h 10%ﬂe|@101( 2 stand@d ml_lblcacrmtnwattlep@r amugd(sosrex %Smﬁmank&aﬂdduwﬁ@dwahr ough a
thin B?d aﬁ c{ 0 0881 fléllsa fég/ rﬁ nutepgfxe?‘n am %ure 1 s m?iom E ma)e%%r? tﬁe% tflesUI ti ng

bl ue aken up exahe an rinsed ont 0
whi ch V\B.%atehﬁdﬂecftﬂmﬁd’tmdlamﬁ lvah epiafteat¢®Ofto rhe) themmad lowide sexaess th«:magelr &me The

duct d 9:1 h : dt t dt
D old a Hrlb bl TPt attmR F Shaat Tae rHergetl S8 FRoaaiabohe (o5
m) to ylhaip@hté hﬂncnwv@s preRauat to a0t rrgu iR | ahas thelsuBlrage ws hoveala 57%
relative to qui none) Anal ysi s of t he §)roduct provi ded the foll ow ng data:
11- 1- NVR "{tsen-pygeed éﬁéirge)dl%lon chapiberg CYpm gergnigidy] lamp) gvhergthe gogtedyy 4 |
7.4 (é}d d*x]electrfb &laﬁ%prad%ttgd lf@?r 1+ in. @0 €M .2 4hic/ch’f AfBr @BH radidtich, (R 4H) .

nExanp - Synthesis of
6, 13- B| s(SQbSBaTAt wes Blasedsore Botplatsalhigh mehpielytatiidite dpR°6pgr 10 min. The substrate

silylet h%%rﬁ&ﬁeﬁlf%% R h%{fﬁﬁ& §illfallowed to cool to room temperature. The thickness of

the cured trimethylolpropane triacrylate gate dielectric layer was approximately 548
Angstroms. The gate diclectric was a composite of the cured trimethylolpropane triacrylate

30 layer and the 1000 Angstrom thick thermal oxide (Si0,) layer. The substrate was cleaved
into approximately sixths to yield a piece for the coating of the organic semiconductor
solution.

The knife coater blade (i.e., knife coater was Gardco Microm Applicator, Paul N.
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Synt hesi s of 1-Fl uoropentacene-6,13-dione 3-Fluoro-o-xylene (1.2 g, 97
nmol ) was added to a round-bottomflask with a stir bar 15 and dissol ved
in 30 nL wDcehiossssr hane. N Bronosuccinimde (7.0 g, 39 medl)S2@m063&5%mal |
scoop of AIBN were added, a reflux condenser was attached, and the m xture
was refluxed for 6 hr, at which point analysis by GC- M5 showed the

predom nant conponent to be the tribrom nated product. After cooling, water

and di chleaeEthAPsyWaIcE P@ﬂfg@ﬂ) BaRf, thesal galipfctEyProascsSPemateds then
washed with water and dilute h¥drochl oric acid, dried over 20 M504, and

rinsed tHP-BLAgHChes) showe thaguidice oF the swred ameiiaylolgroprncHiisryagdayanen %e PRFe el uant .
Removal Qf saRby Q%tfer)/ 'aﬁd qe(g dﬂ%sﬁ)leg gﬁgs pptﬁ@%gusé@ %t {ﬂ'lra@e a-gi:haﬁ 6’699 Jflthe

round- bottom fl ask e a condenser and

di et hy| Semnigamdugeer mlstlcézdve@enfﬂ@ﬂ blergerard e s@rfBep. glhekngy CWIVyascﬂfentdn@Nn
tribram nat i 1@”% pgml ; i none.
Nitrogenmgégg%&&gﬁgg%ﬁingg% Q%ﬁ§150|3%?§%ﬁ§8r Béonankgshﬁ?ﬁgﬁkg %gg (12 25
mol ) potkads Feating ddi sdeiopadicad dddtionatid sohigon-ecatadi vortemess cheatedithe elsOC f or 3
days. The_re i | - e e okl ect ed
by filtr Fﬁb%ﬁh ﬁglorlﬁSéﬁgﬁggﬂ%Q%ié%%yxm#fﬁ£€e$%§)ﬁﬁgg%gﬁ% gﬁgegléth I

et her. Theifluesulethyhenisudd, icdapaesioni Thalsangds wys left do diy a@ r@dén gmpEraB@e mrind | 42%
of 1- fluefgpentacene 6, 13-di one (or 1-fluoropentacenequi none) as a Iight

br own solf 30Synt hesis of 6,13 -Bis (3,3

,4,4,1,5,6, 6, ﬁﬂaﬂﬁ@frdmmellyewydu@h Itl&CHAﬁl@&y\lveﬁsl dryl ebohysvyice-ahd didivekeapriad acene
In a cooled oven- dr|§ﬂ

(3, 3, 4, 4, &Psognyely 1 éf‘$SJ8F16HB‘SJ§) 6T @B dpyied fyrueh estidonmask e e 3 o
mol ) fr gemicyadeloe lalér was Lihesal vedordator, hea@amﬁnlﬁgaams}orawhaﬁﬁ)a@h%dtel n an
ice bath. n-Butyllithium(0.96 nL, 2.4 mmol, 2.5 Min hexane) was added

dr opwi se fhorHE adligersn whs chrmshdsrstho ok pRRTEY ™At b P& iyeiomeifre aifer 1

hr. 1- fehuReORRIE AGRNEMBel3roBb MMBrofBicd8 Bhe RSB 1 WasisRAdRdyviand
stirring was continued overnight. The reaction was quenched by the addition
of sabur anetllEesreienskllic Reataseie rovrd (heeenirg or tlmer MEgeRnIgraged THE (10

M), St anneUGGhiRa b 1dbily %R&: ‘TeétJMéthi)I an@'ﬁﬂ: O s Wer £1@UdRYy_sand the

reacti on was stlrred vi gorously for . Hexane was added, 5 and "t he
organi ¢ |Exgaplevgis— disenaration df Thar an$iSteIy € 2 0RUT0Spit Aat er (10
m), g H4.8:56.0. RGSAO.10 a h i "el The crude
pr oduct mﬂs@@&mﬂh@mﬁ&ﬂnﬁlﬁ_iihékmmﬁ_ﬁﬁmklaﬂﬂ solvent was reaned on a

rotar3 evaporator. The resulting blue oil was taken up in hexane and rinsed
onto a thick padBis((3s3,4#6a.6 @ﬂ(zl;St& %Ha10, H)eheam@caﬁs)rcr Pm@mrwﬂmmd@d@yl)he si lica

to elute gxcess e | ut e 5|n
hoxane: DATRSTEIRIIERMMARENGARE (057 A fSPLaRR 1 \ER sl 63 15! Ol 2
r ecr yst altlhdnzednﬂmc@nmahylaumbteqh] Koro§owm (diisd rlth vrad_) Thovigl ehdcaPp&D) agd ( 0 20

24Wfrom n of bur d | at e of .the pro
TTovi dod ettt s b Sm o) 38 Nog R ontinr st RS g o
g 82 ]Hz‘zsl) cBuple 0% hodkland hed \(/zm pladdi, 0n7an7H<(AZl LAB()@TKWIK H9501 Ehakef @(Et,A J= 6.8,

4H) . E%%q: Qm%)él(cg] (Qﬁ%@q@e%ge@%)) ag(l sgak(eg for appr0x1mate(ly 48 Eours lefe 2 (m
, 3, 4, 4 S contbntd o Dthe @ hlc oI RR&MMFd bk §?Bl"y%ﬂ)iﬂ§drd)éﬂllyier@t(hymlﬁlte2 wath a pore

, 9, 10 tetranethélpentacene In a cool ed oven-dried
(3.3, 4, 453°6)-B GCion | 1o rEhdiapiceT |84 gF spymsiaiafly) avalehls vads the gy, 4 2
ol ) frQ@hgﬁﬁ&PA@RtﬂHE@@CﬁHﬁ§9bM§gﬂéQn&%%@@ﬁmﬁ%ﬁs@h? and cooled in 20 an

ice bath. n-Butyllithium (1.4 ni, .5 Min hexane) was added
dr opwi'se and thacessif Eltt}’I@ShSﬂ\WQQ wailfqrmiéldhqrmaw@wﬁ (ﬂ - # dOAP FArpaichl dipmeigyer 1
hr. 2,3, 90 Le§d- a\UﬁﬁpWhlchQﬁ@ ;13 (QE%&@ i a4rL(]5519t1V1t§7 of <0785 bhrh! om
Exanple 17 was adde stirrin on I nue

cm and supplied with a 1000 Angstrom thermal oxide (SiO,) on the front surface and coated
with 100 Angstrom TiN and 5000 Angstrom aluminum on the back surface from Noel
Technologies, Inc. (Campbell, CA) was cleaved approximately into sixths to yield the piece)
35  was treated for 4 minutes in a Plasma Cleaning System (Model YES-G1000 from Yield
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for 20 mn., followed by the addition of anhydrous THF (3 nL). After 12 hr,
addi ti onal anhydrous THF (15 nlL) was added and a pal e yel | ow suspensi on
remai ned. wihelwesgwri on 25 was quenched by the addition #CTABRUOABESE9
ammoni um chl oride solution (15 nmL), then stannous chloride dihydrate (3 g)
and 10% HC1 (10 mL) were added, and the reaction m xture was stirred
vigorously for 1 hr. Hexane was added, and the organic | ayer was separated,
washed WHBind@¥sHliehnd, Me. ﬁglvﬁhﬂor@-@%&ﬁg a pdReretting o 86D Wa’tt@gnd)é’)@rgeﬂ\/g504
and rinsed onto a thin |'i ca. The crude product was elu usin
5:1 hexamespespt %@XW%%@O nolivies nriertpveic sprtae bthasgmiEvyBEIHionThe
resul ting bl ugnOidi @i 88 P plaBodIHHARGEARY 305 BHEGLOM A 23ndill ClooRad Of
silica. Additional hexane was rinsed through"the silica to el ute excess
acet yl enéhe thaanal lesigde tsiidacg rod dcpiceoasf eliagn exhiers pita gisposhlelr stes DOKtc Rehroval  of
sol vent A et one
o) et gl vy & HEsRbondtCiNRR HeEEY HhHlidca R e RRE
plates Am@kwsﬁ@mofﬂmﬂeﬁbwoducwa1@modmdedwﬂmedmmhﬂbmwngﬂd@taﬂtm*wakR (400

( m 2 8H) 1\&‘3%1 g %_emglwglgéc%réém)uo? Inﬁéd%dteéy la_gt?{ k%ifg cc(a%nrhg ﬂlH)semi%oédugt%r SOJII%IO

6, 13- B|s@Rn®14w4c5m51ﬁa@r@wmxﬁ@ﬁdQmﬁagﬁwﬂ@mﬁﬂmhe@bademaﬂyi@nmﬂémykﬁt|soprop

| silyl 1 I
1 2 O metry I GEHCAT Dor bl Ry SO BN e eSS Ry Je RS 98, 11 ame

driedmrouaﬂuhm&Mnﬁmﬁh@mkuMﬂSHaﬂdedk4 i odo- o-xyl ene (15.0 g, 64.7 muol),

sodi um pent af | on C (16. 9 coppe i .odi de
(30 570 B s AL ahnehe RErom gt tnaix B bykiss DR et eSThe
reacti on (ifipxdxita€eld: 0WRAnHABE thickd) whkiDkaphQdepddiel eidih atshRIBwGHAkK dtotthe room

tenperature, and run through a thick siljica gel plug with hexane. The

col | ect edCREPRAFIOF fayeH %glgweth%mtah BYRP @R LH TP f@HmP% tralﬁsgﬁﬁ%% with g bettprgaatey

evapor at Qgp c@rﬁﬁjctt'ﬂ&n@éthred' 3’11!: | ch&heRlen ?@Cwﬁs']-(apﬁ)réxﬂﬁféi)) 1H@ wilohR&ks bt
desired product g9 14 q, Apﬁes a colorless Anal ysis of the
produt hevehelth h@r%mp@w Ogrgicepmetqep. NiliRe ambOitieef 7epolisprseinwhiclz47 (s,
6H) Z:Dé% s{a‘ﬂlne oT SZmﬁ:(rJ)l_slzalhn%ggentaZen%Eb%vééd thU'@ntlre oﬂgﬁlogts%nn{]éé}@meljr tINN\IJ? (_50
o Hz) M@B@del@@meﬂl@.‘i Msgity Valie 768 M mezavelzgmwm mqgiisicm gyt hesis of
1, 2- Bi s- by onpiel Ny lid-Re 8L il o HeLRY bﬂﬁ%?é%?whéhpm”m hyl-2-

dl br ononmet nyl-4-pentarl uoroet penzene,

1,2 BJOS di br qug%Esﬁ%%oproBﬁQ ﬂJtﬁ}h?f)S&H&Xﬁeb@r ﬁ%e B%pared essentially as described in

U.S. Patent No. 6,690,029 Anthony et al), 6,13-bis(3,3,3-trifluoropropyl-

(_

diisopropylsilylethynyl)pentacene ~ (CF3),  6,13-bis(3,3,4,4,5,5,5-heptafluoropentyldiiso-
propylsilylethynyl)pentacene  (C3F7), 6,13-bis(3,3,4,4,5,5, 6,6,6-nonafluorohexyldiiso-
propylsilylethynyl)pentacene  (C4F9), 6,13-bis(3,3,4.4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl-
25 diisopropylsilylethynyl)pentacene (C6F13), and 6,13-bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyldiisopropylsilylethynyl)pentacene (C8F17) were weighed into separate
glass vials, and toluene (EMD Chemicals, Inc., Gibbstown, NJ USA, OmniSolv High Purity
Solvent suitable for spectrophotometry) was weighed into the vials to afford 7.61 x 10° M
(molar) solutions. The vials were capped, wrapped with aluminum foil, and placed in the
30 dark for approximately 16 hours to ensure dissolution of the pentacenes. All solutions were
blue in color. Approximately 2.0 g of each pentacene solution was placed in separate UV-
Visible spectrophotometer quartz cells. The cells (RF-3010-T cells from Spectrocell Inc.,
Oreland, PA USA) were 10 x 10 mm (path length = 10 mm) with a volume of 3.5 ml and

spectral range or window of 170 to 2200 nm. UV-Visible spectra of the pentacenes in
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20 Into a nitrogen purged, flame dried two neck round bottom fl ask
was added 9.14 g (40.8 mmol) of 1, 2-di nmethyl-4-pentafl uoroethyl benzene and
36. 3 g (280 2010013%806f Nbr onpbsucci ni m de. 1, 2- Di chl or oet h&a®/Us200/08d559 was
added as well as a catalytic anount of AIBN. The reaction was heated at
reflux (75C) for 16 hours. The reaction m xture was then 25 cool ed and
filtered through a thin pad of silica gel, while washing with 1:1

di chl or onBluhen &t hexanRrad8. & a3 af vlzdrawbcbn%oay% m@ﬁerﬁogdsecmﬂe ARgly shown
to be a mixture of brom nated 2-pentafl uoroet é’@ | enes b The
é@gA &

br omi nat SHePTBRE HAgilsat Jreehnpiogicsselty Rlafnd Wllteﬁéﬂtl%ﬁ)r tWh¥r
purificaty;gpre sﬁé&% %kéob@afmédhﬁ A@E&%&@%@e ROAAYE Lo Fod €1 b vk I8l af e
foll ow ng data: GC 2 (G OH/Br2F5), 379 (G oHeBr3F5+ -Br), 30420
(Ci oH5Br w@mentegrzm)n tllﬁ/ﬁtﬂﬁésﬂlﬁs oAllzqu@ﬁt’Valfel\@tYrS@éﬂﬁyl pent acene- 6, 13- di one
Into g nitrogep, p ﬁt%%g vJefé“tﬂQh {?ﬁh%%ﬁ‘\% hlaé{? h‘éﬁﬁfoﬁg%%ﬂ timé? ofaé?)txﬂfnﬁf%'s“ *i‘ﬁ’é‘e (8.50

g, 40.9 mol) an appr oxi mat e e m xture of brom nated
2- pent af o hQ]GtWIpr@f-lddéEbyWIOelﬁe‘é’att P hladklgihrbulby (Sybrni e 3 §BBlapklichivas

dded t t t
got Ssm Sm i o ggﬁikbig& iﬁ{ B@SMI%%% @Tﬂ( M]}i Iﬁarn?rpawl[oaa\?\f ?/nggeggtp bﬂPI%IQaCrC eaction,
and t he t@?perﬁajtenwemm;plam wegtnt © tASPCiphdilyef bethatf n}@rtwmbiackﬂn@t halbs shs rred
f 32 h th I t t I ds fjlt d d
wnshod it Sipspanms ParSlLa 5o i BRE SRl fvev i fitl GRa by aRiFe orner
The insolbatiteen yiad plave sdlthelclomst fatrest thd tadwedh dpproainiately YO han. Tay érakighours to

yield 5.9 ( of prqdu Anal ysi s ogu i ded t

ot 1 ow ngt ety eistioaft 36 el jvenmariSnticBones TR Gy A HOM PorE A3 g (3
,3,4,4,5 p5mt§eeﬁes7m7soﬁt18n QlelQ obinkd,al QifReiat ﬁlﬁi%@f)ﬁlﬁﬁhﬁ@%ﬁe’dew 15 mln) during

di i sopr op%:l silylethy n% pent af | uor oet h @gent acene

,3,4,4,5¢ ‘éVerra;dlafloe heS@ut@GS graduady ipinis afﬂveuaﬁeeﬁafé@;fﬂmﬁbélwb)ﬁﬁ% lyl)ac
etyl ene (tdokonG yeHlo® tdHEDWdich Hahexa iRl ok od@isn aeiflefediRemd oven-dried round
bottom flask and m dissolved in hexane (18 mL). After cooling to OC, the
sol ution was t\PEEPARge i the abrsTLpD MaximaFh6¢d 180 nangmgferrfpm) Was Bl hexane)

dropw se,yiaNgy SrddidtloR GBS leﬂlre BWEGnto I’Th% alﬂgorbance decreased with time, which
2- Pent af | uor oet hyl pent acene- 6 é) d

-di one mol ) was adde and
stirri ng weageftesivd efutbel deeompostion of the m’ymme Wrtal-‘d‘( imadmgtionpndde aduresdized he
reaction yas, all onwed teoth%%édr&&{@ {f‘%"r uy ﬂ{fglaﬁ&g lﬁlgetndlgfzi%gﬁ}hﬁéé ap%_fgrﬁarﬂge

addi tion 01 Satur at &d amyoni um chi or i d ction
grade THPripd® W)n;rachettmnnémgr ghbrbricdet t 9y thr atch I(eztagf)n,e iapldttdddo $HGIn (0 ni)
wer e add apd Lirne [ r. ne (20
m.) V\ng %qo%ledgan ? 628%#&56%?0 a errmwg;a}légdséebsgrf%a ,lﬁlml/ggﬁrr lau%nnmﬂeb%aﬁm (2 x
10 nL) anit wataest (f(ﬁ % ll{blsm:)sppldpyladrl@ml)p@ﬁ@éne amldcl iindiedest Hreopghtea t hi n

pad of si xane: l.yue oil was
Paken up ey heret i ARSI B e £ bRy PeCed wi i
nor e hexaxempROXy NiPrefacntioh wif eThex CHsS Taadttytsebye Knifh € optid 8elutinvasf 6]18t ed
usi ng 9: Bifiezanes HEN7. 2889 bhe.19abvephddcein&iiciidiipp@bdsiliah@iyne product as
a bl us | i2pp, d-tehainetigibyntsdeONtoSD] ditk DRbecti@d e, 0. 10 nmol, 17% from
qui none). Analysis of the product provided the follow ng data: 11-1-NWR
(400 Mz, CDC&?& Eﬁsé3:39f 43, 6 0, 717|-§ 8 99,18, 1()510 hleblhdec@ﬂl?or&c&c 1&1|ii)opr08y1512y1( s, 1H),
8.2 (s, 1H) J 7.9 (dd, J= e 25Hz, 2H), 7.5
(s, 1H), et;hyng g 3 %%tetra;nq;hxlgpdltacgne (};7&@? HQE](.Enplg_my wag asldecgto mg;ass 1.4 (m
28 H), 1.2 (8d t‘ﬁeﬁ 3-( Eﬁﬁ%ﬁ%t%?amsd?e e(p@g@t $)0RasOfdddied afcl Jim TrRNSLELAL S by
Kni fe Coati ng Sol ution of

, 3, 4,3, 5 capgd.gnd ﬂwnsvrep@dgwmlqr@mmf mséaeréd:ﬁrplcempwemyfrm ligiprbpylaki | yl et h

{gg; 3 " RRBHAGSBEro MRS Bl S TRLIVAGIRARADE TR TG YR Pl et BB £1 ectric

shaker (IKA Werke GmbH & Co. KG (Staufen, Germany)) and shaken for approximately 48

hours. Not all of the pentacene that was added to the vial dissolved. The contents of the vial

were filtered through a polytetrafluoroethylene (PTFE) filter with a pore size of 0.2 micron
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30
6,13-Bis(3,3,4,4,55,6,6,7,7,8,8,9,9, 10, 10, 10- hept adecaf | uor odecyl di i sopr op
yl si |l yl etwgregloypseswacene (0.0269 g) from Exanpl e 15 was Paadsdoo3e@syl ass
vial, and then 3- (trifluoronethyl)anisole (1.4713 g) was added to the
vial. The vial was capped, and then wrapped with alumnumfoil to shield
the conposition fromlight. The vial stood for a couple 35 of hours and
then was pf 8¢ 8h @iﬁmé‘t@r thisAs EARGERERGIN HabiSaRder aakat désidtAiMeskroBMtt & Co.

KG (St auf en Gerrraty and shaken tor approximately 48 hours. The contents
of the viG fromPall L1 Seiewsss (Hddih MY bol yt et r af | uor oet hyl ene (PTFE) filter

with a pore sirgg @ QandisthCHOR AR ame‘gieéqﬁE}ﬁrsaﬁl@%anh& aﬁo({@g@fbgﬁ "i’rl ly
avai |l abl e under the trade designation ACRODI SC(r) CR from Pall Lif

Sci ences Fx@agle Hi laxecpt Ko 6.4 &-Bat(3.8:4 Bh0.617g/an$.2. éédﬂd@ﬁdm@e@ﬂﬂw@wlon

Pyl oy oyt GRARy T DRl PRey ohe Frar dud bR PR BP4Cs 11 an

amber gl aes upalr The eYeragegmbilite 0§12 transiatops wasd.45ar | Cappdds. and contents

stirred ynti, 1eti%e— oy QW%%%E!&WEEQ&”%'% %hg@"co‘#lfﬁs% of36%931| g of
%m{ ,,,,,,,, 6anoh L%r((p'hexizjldl sopropylsilyl&thy 3 -tetra efh.vlpen al so

this sol
mlo()sl(dl%afle blleféptrlcia' I UII[I—\FpIId AESAl, var U TIm A) wer e

named is
added, to separ at € anvet 9ss jar with magnetic stir bar, the j ar capped,

and cOntents i de a i.el ectri ) A

- type s 11 con ML, i’%%érﬂoeaﬂ@ I R AT
Slh l i con ﬁidﬁ%h anatark (m)tj(gmﬁ )g)d@cml Examnp(ea D@ evis Cydded ttd aaglaﬁSirlslg ianﬂtty%rot%(l ess)

t han 0. 005. . ohm c and s ied with a 1000 Ang romterna oXi 5i 02
on the fK‘cSWE‘O@H}ﬁ%B%m%ﬂ%%I?@%a?? W/ﬁstaﬂd%@ '%3 Vl&ﬂgzﬁh?dﬂﬁ £y2p LARGFh #Hid PfYe and
5000 AngSirhspau abithmalimueNfoilng saREK the Wolnpeafior from INpel Thestneloegifes2 | nc.
(Campbel |, CA) was cl eaned using an ox gen | asma. The wafer was treated

for 3mi haraand then wop plasrd oy andk dE15 0y slaken @96 WekaOmbdl d

Engi neer ign@oSxs} eftBufed, r@erm@ﬁ#&)’%ﬁﬁ@lﬁa@(en %) AppHsXiAfeld 4RONKRIEs. S Rlot laﬂg)f Qhe 500 W
and oxygen flow of 1 standard cubic centineter per mnute (scc The

pl asma- clpeeipeede et was afded ohe whl dgelyed. oTkegontens of ﬁleré\leﬁf toeas] taop gl

cl eant ng {8 Grobdhy RS 9 ) ARER LRIB SR Bcor dNBRANEDH Fpflisheet 11 C
formul ati on 'was spin-coated onto t ermal oxide surface of the wafer at
2000 r pmtliaprs domrigrcially availabip unéetréhantfrad@alzmgmﬂbs ACRRDISEAt @R frombRalk Bife was

pl aced o ch was preheated to 100C, for 10 mn. Then, the
substéraat @C%gés.bg&roi&ﬂﬁ o a ‘nitrogen-purged UV-irradi ati on chanber (254 nm
germ ci dal | affpin flletranststoes waatfddlc%d add @Isedtnn |thr saes mannadisateedibbdin 10 m n.

(dose = b Gl 25508 wetl S bl R0 S e SHAR BBl " °

renoved 3ol G-heamothplbatteccanth :atthﬂuvﬁdméthyloamloletmlmlom Rab @sqieredeuveragelhe

t hi ckness f the cured tring ane triacrylate gate dielectric |ayer
was appr & H‘H¥8F%/tr%’1f§90,&snﬁ§st]r%dg %ﬁ"ﬁgr}te dielectric was a conposite of the
cur echst r ipxeinpI20 |- Byamaneot . i B6ik YN atehy3dondfavebuidifsdaeiddePyAmast r om t hi ck

t her mal  @xipdRil{1ihQ@ypkay@he The substrate was cl eaved into approxi mately

sixths to yi elSQ‘ntEes[%i&@EAﬁﬂfN-ﬁﬂbﬁwﬁQﬁﬁﬂdwoBﬂfanéﬂﬁbﬁHnﬂa@i ¢ sem conduct or
solution. The knife coater blade (i.e., knife coater was Gardco M crom

Applicator, Pauhidhre $83319NE11 GUIPRMethyAGnailubioPRARuIBARGNe BM ESAUNas

pl aced approxi mately 305 m crons 0.012 inches) above the surface of the
cur ed?%t r iPFSPhGPOA: %%ﬁawé 316 ;alr PRE"d wdisim Bisthorde ) Betaggl (4ldricklpandvaf er |
and a di Spesabrer gkRDI wak PEtddei WeR 15 8k hdir Bh@GRpfdS TRk lresﬁﬁ@%ag)fhlﬁt&?

sem conductor solution between the blade and the surface. knitfe coater
was t hen vathaWh nsL BIF nadtreaedyvith hed pdf(ed S myhodlt bmm@le\/oéﬂcémhm Th@ pipgre

sem condugl QfiSPkUid-Chor SREL A Ghd/uh ifffiek By ceé}atq]&gc&op%ﬁm& ppuct or
solution, the solution-coated wafer was covered ass pet di sh
(appr oxi rthtoeﬂq/argtﬂlmﬂamra}ndﬂﬁﬂbl T1gcateriedelapld, bp 7886/ ﬂualrs blgvent, 3-
(trlfJuoronethyI)anlsoIe evaporation. The sanple was left to dry at room
tenperature in the dark. mAfter approximately 3 hours, the sanple was dry.
Gol d source and drain el ectrodes (approximtely 1000 Angstrons thick) were
vapor deposited through a shadow mask onto the sem conductor |ayer using a
t hermal evaporator, thus form ng transistors with a bottomgate, top
contact architecture. The channel |ength was approximtely 100 m croneters
and channel w dth approxi mately 1000 m cronmeters. The nobilities of 10
transistors in which 15 crystalline -68- sem crystal line pentacene covered
the entire or alnost entire channel region were determ ned by Mbility

Val ue Test Method | and the average was 7.74 x 10-3 cn2N-s. Exanple 23 -
Preparatlon of Thin Film Transistors by Knlfe CDatlng Solutlon of 6 13-

A P . L T T - R o ”~ 1 o g




20

6,13-Bis((3,3,4,4,5,5,6,6,7,7,8,8,9, 10, 10, 10- hexadecafl uoro-9-trifl uoroneth
yl decyl) -wai208/138800py| si | yl et hynyl ) pent acene (0. 0271 g) pCramseEeadpse 16 was
added to a glass vial, and then 3-(trifluoronethyl)anisole (1.4719 g) was
added to the vial. The vial was capped, and then wapped with al um num foil
to shield the conposition fromlight. The vial stood for a 25 coupl e of
hours and t hegyWa&isRIr8GR0n&RylAshakhtiérobAMRERT FEhN 6 RO i s silg] KA Ver ke
GrbH & Co. KG&ti@uf en, Germany)) and shaken for approximately 48 hours.
The contents of the vial were filtered through a pol yt et raf | uor oet hyl ene

(PTFE) filter NV‘AH)P Nin{éﬁfyﬁloﬁéf%l%r&ﬁuaﬁes%lf%aﬁ{l&’@ 3314, 49170 'l%ggt(j%roﬂnk@} I's
commerci ally availabl e under the trade eS|gnat|onA CR from Pal |

Life Sci diiswsonyichbrosiu @lso mrredagAelfﬁine@eillé@pr@pydsylwbclé@rldecéﬁa Wasee) aud t h

uhi ch v hEghf o) lins 1 SR b CHATRS Ehmikt (POR SIHEERE o
and supplsigndicd blh samg GOOpAwryls tor @mrteh@raﬁdﬂe (ﬁwhdéig(l‘a'r@lﬂ)lclﬁ rwetrhemrﬁwd) atd surf ace
and_coat %gﬁn‘ec}\%eﬁbg%e@ﬁ@%{ PYpLi N &J?Bat?%g%ﬁ”cﬁﬁsﬁro%ﬂ H{Iin”ft af ?%5%8% pack

surface nol ogi es,
appr oxi mateHg, proven tsi GEMES todae;preﬁilodmtahéy fhic deened 35)dmasma$sé@t3)adccbmpa14edn nut es

Syst elfe. T RETe (LY APap B POAY ) SR d o SBer <Dl N B E60 Vet b A

oxygen preéssy goaf nﬁtﬂpI'N)ﬁlllﬁﬁlﬂ&]h@(hﬂlﬂﬂaﬂﬂdrd)bmiﬁ@ﬁﬂfoﬁa[rnlﬂé t16.1kry f(6.1caadl) ng of
the sem canduct sol.u e. kni at e l.ade was, pl.aced

appr ox ARSI oo 4gh 2 IHIGHABY D S bUR e b | re e BRI f ace of
the pi eceodplesiahd 6MpM@IdatillatcbfahdlicsRosodl. B o abass Bi ot be4was bp 1used to

pl ace a snmall bead of the sem conductor solution between the blade and the
t her mal  dRr/déne bles appeoxinppaly ieava amewys el boiteompeesntdawkChby hand over the

waf erjst o coat s{liReswafrerNwhéihylhbiR 18 8TbEMEH foln@hid® Préfyl @ikobroppdilat el y af ter
kni f e coati ngatdagegem conductor solution, the solution-coated wafer was
covered with a glass petri dish (approximately 90 mm di aneter x 15 nm deep)

to slow the salvgRf .qrida 6bd nfrl %ﬁ@%{tmlﬁa@pmlﬁﬁo%ﬂ%ﬂﬁé@h&r@%astﬂ@rg%ml e
was 1()left to dry at roomtenperature in the

appr oxi nmatit §exanch olPPsnly, Hetrabudrpfucann@d wky. an@dnme@mﬂsd@cemmec{ﬂ& & WLctrodes
(apprgxi nat &) Xndlpo%‘l"ed’%glgf?&{ f%@%atﬁlh'z\‘ﬁgﬁt l\ﬁﬁlrilﬁn er mrﬁf?e‘?;%é 469 Ll Q43 shadow

mask ont o t e sem conductor layer usi ng a evapor at or’, thus orm ng
t ransi st aelrapwaget dmdahebmacttmmngamm wasoeplowodlttawanmrocﬂopmemnpﬁraureﬂﬁle ctranorel

| engt h. W} Ftp I(% %ﬁ 0n¥ t111$ qrer:(lflocurs %s% gedan‘r% 5Sy%kh%glgel metfyflg n?XI mat el y

1000 mc nobi trandi ™t ofs i i ne or
sem crys tf“mbfdbmenq:m]lﬁmanﬁdwpromp rdaebptrdmrlsdm |chbndes ” alawo slbwdgn tadaicel aidnhel

d
1odex 1605eRRpRe R el 40 e ol b TR O gD R e 0e e
Ul t r ansi olvelks s(ulrhd) v1gd>1ghﬁ1y 208 drgahit fa(y_terrwasssapxrﬁxp&laau ltyd witbiylaydr epeattaioeite ( Tl PS,

pr epar ed as_descri.b in .

U. S. Pat e&ﬁﬁld“ 63‘6 %‘EQA?heh%rﬁ%‘f iﬂyeﬁs werg soppued agd sopgeniryte ppdsr gpdpeed

di i sopr opydssiré w £hroyA Y1) pRObiaGeNR(ERd lisify 3h?rombt|0§1(a§hy siHoatebwith hexane
, 5, 5-hept af | uor opent yl di i so- pr.opyl si b%l et hynyl ) pent acene ( C3F7

6 13- bi 58 algelga% rssu\l-)tlnggn 63 B £19d Hhsfiiggth M?Fﬁyqt icetylene as a clear oil. %‘fle oil
propyl si iyl et %Wﬁlﬁ)@ﬁ%a@%ﬁ"ﬂ%d(t%ﬁ%%n &icd300 BILSrolidt Botdmark . Ricthafol (507, 8.8,

8-tridecafl uorooctyl -
30 mL), tetrahydrofuran (50 mL), and 5% aqueous NaOH (1 mL) were added to the flask and

then stirred for one hour. Water (100 mL) was then added, and stirred vigorously. The

organic layer was separated, and the aqueous layer was extracted two times with hexane (2 x

100 mL). The organic layers were combined and concentrated under reduced pressure to

yield 3-(N-methylnonafluorobutanesulfonamido)propyl)diisopropylsilyl acetylene as a clear
35 oil(11.2 g, 54%).
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25 diisopropyl silylethynyl)pentacene (C6F13), and
6,13-bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10, 10-

hept adecavbuorooidesyyl di i sopr opyl si |l yl et hynyl ) pent acene ( E8FAURROMOBE&SNei ghed
into separate glass vials, and toluene (EMD Chem cals, Inc., G bbstown, NJ
USA, Omi Solv Hi gh Purity Sol vent suitable for spectrophotonetry) was

wei ghed into the vials to afford 7.61 x 10-5 M (nolar) solutions. The vials
were capped, wraRRadoM I bl NhAN e Auorddi e 18] faGadddprodyiisdBrofdkity1f or

appr oxi mat el y . hGnypbifitgcch® ensure di ssolution of the pentacenes.

solutions were bl'ue in color. Approximately 2.0 g of each pentacene

sol uti on vas Rhaged g SHPHLAIGnl ol BLe HRGRESRANGRATRLE A UBNLZ Cel | S,
The cells (RF-3010-T cel from Spectrocell Inc. and, PA USA) were 10
X 10 fAm (et B- (Nernghﬂnenaﬂgorﬁbrc)tawulfpnamw@)mwl)éflsogrogylmlylamt}éqp@c(lrla’a grange or
wi ndow of,,17 Si ol ution
2t o tenparainod) SR QoY iy ® e REESHERBh b 1Fe B SRR s

Spect r one?.&M i Agidnent6 Mée waodddgd dmpwiBantle ©hctioa mixteUBA all Pagd to M@ ¢r

G11038) . spget [ i e 90 to
530 nm i RO SRR Ereu o s B EREh (AF dueh PBRPY RACSG A8 Ta sl |

spect r a wak@rovaerythis iwas laHowedstdhsar folsixtden hsurge ffetra;Hyémﬁlrmr waK atdedi (80 h) UV

light for tota m nutes, Th ht was I‘OVI two 15
vart Py B SRR B Bived BTy B E et Sueer AR R RS0k ol be)
inal arrpdditmluﬁjlln@edﬁi}akmﬁaycﬁl@rm ditiviaebed (1506 1% motdVPind UpbaddeoMAUBA) . An
envi si one e tangent t he peri pher. f both_.of the two b ack|ight

bul be. wadh il G RO R Rk SRRy it Ham B0 B8s or Gen BF TEHE (RE Wi si bi o
cell, andedchen dhistuanNeas Jsﬁrr&etvvgamSltyhfos dak aer,and thoe B¢ es@sic fapeewaf the
cell was approximately 70 he i ntensit UV radiation at the cell

of the
was appr o%iEde Y @aSé?d i é‘ﬁé aqwuwgi @Pé% pe followse by Ae mbeatesndle i n
sol utjson jpahr RRalNededtricd fwﬁtﬁﬁﬁ?@&? IR Red( BRPHRYX | ORcBIMe® RdY rdducBd N)
during the UV irradi ation. The solutions gradually di mnished in the
i nt ensi t YProfure Heidr bisMgeoibol Bie ahdvasodkifisA by gapmaingtapie onvihlicehgshakittiue t o
the deconpafithamfiin hB&nPENLRAERAR to %’éﬁﬁﬁ@[ﬁ%ﬁ%ﬁ Rth I S ARG OSRYIL@n TRXI MR
at 643 to 645 nanoneters é}énﬁ was nonitor éd irradiation tine for
al | the pendaewnbdiisomepylsibddhinahpentagernsy sscsdagk Hlue holtd (83 mgh?Gh healysis
reflectiy eco o] e, W r agi n. The
nor mal i zeg ﬁ% @)J&g%cgcgl qﬁﬂ%\%h &16’1%1‘0%.% sgngé gﬁC%V!a altﬂ er OV ?frgla%li g.lf[gl on
time,20t, tdflwdrelecthyiyenzére aabsmbmfcrenq@rstaodard,cprwdddrthaﬂqllanr@rd,ataAdHaNMR

bsorb tted 5.
oo eSSy Sabl 75 E ST RS R e AT TR e o
was the grgahest)fion 63. 1sB(rb|21{);301sem)5mebm szdzetmww)@gm aceng] (mhi ch
i ndi cates the reater stabili e pentacenes wt

f 1 uor oal KfH)-duBstl ke dHai% %ﬂl elt Wﬂy |4H@yr JupMR G797 &RCB) @P&Wpﬂ@ % -

Preparat i Pﬂs ﬁf(me'Fg 153 958 (-Eﬂaf\%%ﬁ ‘P{rz54 @O’H%@' e 1¢9ag Hﬂ&d%ob o ignopf 6, 13-
Bis (3, , 10,710, 10- hept adecaf | uor odecyl dii s
opr opd?l s 30%@@!?3)5&5/1) 252 3 9 10 tet rarret hyl pent acene Onto 5i 02 Gate
Dielectric Layer

6, 13- Bi s(3, 3, 8 1 a i sopr op
yl silylet hyny%ﬁ]«f gé %fglﬁz%nop a}rlr%tﬁ els?lpé‘%%c l:alﬂtg:)egngl Q%Bg gﬁ%{&#%%? yélﬁi(}

was addednfoodlalegﬂsab@'eaﬂ alwlllémchppltwntea-ﬂqatt thdse laklllcth thlyla)Tanpcmoeit@ln(nig 9868 g)
was added I n hen wr

A um num PSRl G b BB sSRERS B S. YRARBE O o

appr oi rr&tlﬁlvgllerﬁQtohh«:SB smaodimetre. nAwmdlpglg,ahﬂsmpe athhé BRsdnABOERTRCsN K] BiS501

o o b s P T Bgitea oty i iy R SR o e acded Lo the vi al

di ssol ved. The contents of the vial were flltered t hrough a
pol ytetrafl uoroet hyl ene (PTFE) filter with a pore size of 0.2 mcron and
25 mm dianeter that is comrercially avail able under the trade designation
ACRODI SC(r) CR from Pall Life Sciences (East Hlls, NY). Thin film
transistors were fabricated and tested in the sane manner as described in
Exanpl e 23, except the
6,13-Bis(3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10, 10- hept adecaf | uor odecyl - 5diis
opropyl silylethynyl)-2, 3,9, 10-tetranet hyl pentacene in 3
-(trifluoromethyl)anis o | e solution was used. The average nobility of 12
transistors was 8.45 x 10-3 cn2N-s. Ex@nple 26 - Preparation of Thin Film
Transi stors by Knife Coating Solution of 6,13- Bis (3

,3,4,4,5,5, 6, 6, 6-nonaf | uor ohexyl di i sopropyl silylethynyl)-2,3

. 9, 10 tetranethylpentacene Ont o 5|02 Gate D electrlc Layer 10 6, 13

~ ~ ~ o~ o~ e s o AN ~ o~




15 hours and then was placed on an | KA LABORTECHNI K HS501 shaker (1 KA Werke
GrbH & Co. KG (Staufen, Germany)) and shaken for approxi mately 48 hours.

Not all oWothw/geswacene that was added to the vial di seeISd10MBESsEONt ent s
of the vial were filtered through a pol ytetrafluoroethylene (PTFE) filter
with a pore size of 0.2 mcron and 25 nmdianeter that is commercially
avai |l abl e under the trade designation ACRODI SC(r) CR fromPall Life

20Sci ences (East Hills, NY). Thin filmtransistors were fabricated and
tested in te saiBLRRANer as described in Exanple 23, except the

6, 13-Bi s(3,3,4,4,5,5, 6, 6, 6-nonaf | uor ohexyl di i sopropyl silyl ethynyl)-
2,3,9,10-tetranet hyl pentacene in 3-(trifluoronethyl)anisole solution was
used. The avera ol - (S MaSe:1. 20 x 10-2 cnN-s.

25Exanpl e 27 | %\j}ﬁ?ﬁgésnllﬂ: 'g&ﬁél?&lfnd%a\;lﬁfya{eﬁﬁ&ﬁ St e:

6, 13- bi s((N- et hyl - nonaf | uor obut yl sul f 8i&R,RGpr opyl ) di i so-

propyl silyl et hynyl ) pent acene Synt hesi s |of

N- Al | yl - N- et hyl nonaf | uor obut anesul f ongijvi de A m xture of 313 g (1 nol)

N- net hyl nonaf | uor obut anesul f onxm de (3‘ Co., UX 30 Patent 6,664,354, Savu),
216 g (1 nol) 25% sodi um ngt hoxi de i n Al dgich), and 100 mL THF
(EMD) was stirred at 50C for i. The residue was diluted
with 600 mL THF and treated allyl bromde (Al drich).
The m xture was stirred at x4

ion yielded 321.7 g

Extraction with nethyl ene chl ogi de and |di sti l
colorless liquid, bp 75-80C 1. nn1k@.lb5 Synt hesi s of
3- (N- net hyl nonaf | uor obut anesul f onam do)|propyl ) diisopropylsilyl chloride

N-AIIyI-N—nethyInonafluorobutanesulfon-qiﬂeR(B.SB g, 0.01 nmol), 1.51 ¢
(0.01 nol) 5 diisopropylchlorosil ane (algoyréferred to herein as

di i soprapyl sil ylvhebinori de, Alfa Aesar), and 0.4 ¢
platinum(0)-1,3-divinyl-1,1,3, 3-tetranet hyl di sil oxane conplex (18%in
tol uene, 3M suppl i ectaChBt RsideR dbdpperdsatly Fommfsen@ hydEceatlike prapghed or

Si gma- Al dr iyGlthnh8, SsulBlt@ed R dinVak i d all ?wp, RRE & Bfandhed I unbrRid@idd; pat h
distillation provided a main cut at 105 .1 mm proven by GO/ M5 to be

pr edomi nantibptituked efeawpyhsttuisd sdisay! gravs §ivse3pbstinued ppamidtus exskelkvhss 780,
correspondi t gt 9 inS - .30
(0.1 nol) &) W{L&rtr’ré?tﬁ{flaﬁ% Ry bﬁgguéebgu?’gbﬁéggﬁmﬁg’%ag?ﬁgg?p’ @ i Bé%(c%?dlgﬁm )

di i sopri@py lushrreghodishizstibitedapyamsubgritgted alkynyl group, (vii) a substituted or unsubstituted

pl ati nun(0).- -diviayl-1. CE i Sl . e-plate

di stillati éﬂ*‘é&“?ﬁﬁ“ﬁ ée{é‘bqjs%“ﬂlheé Ogﬁﬁss‘gggtﬂa[ﬁ ie]ﬁagéfehj? %ﬁ@gl"ggﬁ eé* 8@3’&9230-

185/ 1 mm Hg,sulxpiprtaixermatielsytued baterandiening ompbshf acloaponeot G, WyS GdCSe

:]B'SSynt hesi % %He i 8<i substituted, or unsubstituted ether eroyp.or polyether gropp, or (xi(i:)
-(N—nethylnonéyﬁu Fobatanesil ¥ ol ospropyl5§P|séb?bpyﬁ§|W%1 a é%ylene

An oven drisadti@@ arungubstitated ailfoanmide gsdapydridhat feagtrong efR AR ‘Mng R ey grewas

h dwth h 0. ., _tetrahydrof (.20
o ot g1 siehy FaEg edwoet goRyaReY SaeHsRpriRg Eobiedilit wgoret barn
N-but yl it Bibsfuéed. BIkM erdupe’@nBranch@d dormhgbramBedadestueidoprese ang, tthe

reaction m xture was_ al | owed t rmto ro te rature. The reaction
product ( 269BUEed QYSW{‘%]egrﬁP%v' 6‘3@@%%%%@3@5@5? sgpnteypchet or
3- (N- et hy lypadhkd ofuBRithad gkl P NAKIpd oth T @Bttthtedi a?prgmpyltﬁé | Wbstlibpr i de, "
was slowy added and the contents al[owed to stir for sixteen hours, Water

was added EPGURYerCEOOPRtty seHtcHdctroey dicdingsonaEsiag tlsasrngiofBr Jusryd  The

or gani Gyl agerinag ﬁﬁ%?%@ts%gstitﬁé‘cﬂ Ge HRILhr Iéﬁwherew@%@dthw Jubstik@Qy L of
hexane. The organic Tayers were conbined and concentrated under reduced
pressure t ulfongmiigrerein, saitflaogiatedyaenayplentf rrdigal gemngsieh peselt Befic dpryinon
silica gel Wikhyilexanseds nif fidAD bonk SSMblAthidrdn pIndiiRby hidfs by at
trinethylsfﬁ%ﬁ-ﬁrotectgg acetyl ene gésa c%e&%'6%vﬁ The ofﬁ ?2@.5 6? 42. 2
mol ) was ddastrtbred atoms anatdsesnfodr joraleB®Ondst. r ound bottom fl ask. Met hanol (50
30 nL), tetrahydrof . 9 OH (1 nmL) were added to
the flask and then s’?9?%gg?%bkgﬁgﬂﬁgﬁggﬁ%@?ggf?%%o m.) was then added, and
stirredsvi gorously. Xhey drgadiandl ayer was separated, and the aqueous | ayer
was extracted two tinmes with hexane (2 x 100 nL). The organic | ayers were
conbi ned and concentrated under reduceg;pressure to yield

3- (N- net hyl nonaf | uor obut anesul f onam do) pr opyl ) di i sopropyl silyl acetyl ene as
a clear 350il (11.2 g, 54%.



Synt hesi s of

6, 13- bi s(( N- et hyl - nonaf | uor obut yl sul f onam dopr opyl ) di i sopropyl si |l yl et hynyl
) pent acerwO 2010/16889n dried 500 nL round bottom fl ask w t RCRIUSR@YMBESS9

at nosphere was charged 5 with

3- (N- net hyl nonaf | uor obut anesul f onam do) propyl ) di i sopropyl silyl acetyl ene
(11.2 g, 22.7 mmol) and hexane (100 nmL). This was cooled with an ice bath
and n-butyllithium (2.5Min hexane, 7.6 nL) was added dropw se. The
reaction mxture wasegl l)@Wﬁ&jepEﬁieﬁ@}; r@oﬁl?rlgegom th?(’i%génat(ﬂa% halogen, (iii) a

6, 13- pent acenequi none (2.1 g, was added”to the reaction m xture
and t hi s wagnahddoweenbragclad; ﬁubﬁ@tﬂlt6§| ot weybshotpdsalkyf earouph iy 6fubstiutodhsr added

Smont um ohPary S FT o AT sl bk ciobylh 2 Bt o
di hydr at e @lkeny,groi, Gfl)rmbmychadldr m@%raqwe@mtlmﬂ o(raosubtt)tutea“ hlcynyd gnaipbot t om
flask wes LAY SlatidNpatum UM Ohln { RUKCERNE of LBk RS LSRG

mi xt ure’was' St Fre our and ani ¢ ?ayer
separ at ed, vasubisttatsth @tkowy tgh)uj)D% a()wmguszol-d(djac@ﬁ X( @@lpmf,))mbmleltovﬁanln i6a) 60 nl of

. Th 5. d d 0 | ) h
b cent r ac SIRHRERR0E St SR ERie g ot T ned ot SR | og by

chr omat ogr aplasocauticsinki ca gel with di chl oromet hane in hexane as an eluant to
obt ai n

6, 13- bi s((N-met hyl nonaf | uor obut yl sul f onam dopr opyl ) di i sopropyl sil yl et hynyl)
pent acene as a WUad genblctie ®alpbthd K chim0, wRlkin RTINS RS takthehéonirReted i n
deuterated chloroform spiked with a snall amount of 1,4-bis- 20

trifl uor ometoRisab8rrRYARd Q8c diSHPYRIZPWY er ence standard, provided the
follow ng data: 1H NMR (500 MHz, CDC13) 6: 9.23 - 9 31 (m 4FD 7. 95 - 8.02
(m 4FD 7 41 - 7.47 (m 4H), 3.70 - 3.87 én] 2H) , 22 - rq

3.01 - ( m qu.wentaz:e@com@uma\l; 0( ﬁ-}almfp{) or 2, wherein fald ]ﬂupmlatgdgfp:ﬂ)nox@ eg‘g_ 1 10
(m 4H) T&%ﬁbaﬂ cém&r;seg Q a%nché(? Er {M?ar(c‘ﬁg(p fl\ﬁﬁnat@@%@l&%@l Zg )

-126.11 (m 2 F), -121 Hz, 4 (broad S,
2 F), -182. bonclzg- @OomBenghay, ﬂ}lon)lated C3 ClS\Mkelnel grh@p, éplé@|ﬂu0cmt¢d)wcm1§<ybeen
descri bed iy, de [ odi t wll
be- appr oci SR (Rac (hoAELRRRbRRRRE! o206 HRRhAL b AirfBhncnd
understandﬁhgnmmmkﬁé(ﬂén@nghgomm&yﬂneﬂdmkaﬁomnbgva3aﬂ(ahleﬁhmnansito,
vari ations ﬂkﬁ&%ﬁ$0 qui val ents to these enbodi nents. Accordingly, the
scope of th rese hvention shoul d be assessed as that of the appended
claims and any eqU|vaIents thereto. Wat is claimed is: 1. A pentacene

conmpound hagvi ng m cal struct mhere
CoenC R S A Ve PSS bh i pRLE (Rt SR ¥ e BOBRARL heg or
unbr anched moautagdnt tradied comptites Ubsd biadéled ol daptangiedUfluor{nateld)CRCDE ankghed or

unbranched, substituted or subst it uted nyl .group, (i.v) substituted
o umsubet HUPad & PErgRIRy pigRses oy b Cry el Bie iR it
cycloalkyI@&&MﬂpngKquu@N)ﬁﬂu¢nakﬁm§agﬂgﬁamywﬁgyu@branched substituted or
unsubstituted al kynyl group, (vii) a substituted or unsubstituted aryl
group, (viii) a substituted or unsubstituted aryl al kyl ene group, (ix) an
acetyl grouyp, (Xhe?mﬁ&@&ibd (ﬁﬂd@faMﬁ@M@§ﬁé&M&eﬁuﬁ@tﬁmﬁéﬂ%&Uthhﬂﬁmi
conprising at |east one of O, Sand Se inthe ring, (xi) a substituted
or unsubst iMoiPedens gl @?T@Hﬁ%rc%zﬂfiﬂ& piek Rjp gupgrtially of sz@rngletalythwgmt@cbt ed or
unsubsti t utqd- gUlifpBRpde group; and at least one of R R and R' is
present 15 and corprises a fluorinated nonoval ent radical conprising the
branched or unbranched substituted al kyl group, the branched or unbranched
substituted al k | oal ky.

substituteg'cyc g P%g%gﬁﬁmfg&gngggg%}B&%gpggéﬁc ghkd&mg& g%ﬁéﬁBSHMBd

subst i tat edncablajeny Fadgrbeomprisdse substituted aryl group, the substituted
aryl al kyl ene group, the substituted heterocyclic ring conprising at |east
one of O, N, Sand 20 Se in the ring, the substituted ether group or

pol yet her group, or the substituted sul fonam de group, said fluorinated
nmonoval ent radical conprising one or nore fluorine atons with said one or
nore fluorine atons being separated fromboth silicon atons by at | east
three atons or at |east four coval ent pends;



X, y and z each independently equal 0, 1, 2 or 3; 25+ y + z) = 3; and

each X independently conprises (i) hydrogen, (ii) a halogen, (iii) a
branched wo 20r3889ched, substituted or unsubstituted al gI/Uge@0P36569v) a
substituted or unsubstituted aryl group, (v) a branched or unbranched,
substituted or unsubstituted al kenyl group, (vi) a branched or unbranched,
substituted or unsubstituted al kynyl group, 5 (vii) a cyano group, (viii)
a nitro group, (ix) a branched or unbranched, substituted or unsubstituted
al koxy group, or (x) any two adjacent RpuUpPs conbine to form(a) a
substituted or unsubstituted carbocyclyc ring or (b) a substituted or
unsubstituted heterocyclic ring. 10 2.The pentacene conpound of claiml,
wherein RR, R and R' together conprise i dentical groups and one
dissimlar group. 3. The pentacene conpound of claiml1 or 2, wherein said

{1 tor i nat ed BB Bl dMEPP AN b p%ﬂ{yrqrg%plﬁefy %‘OHP*&H%T]‘]E& EPUPIRBINEHE Hed,

fl uori nat edyfe3aedBaeiky! group, (ii) a 15 branched or unbranched,
fluorinated C3-C18 al kenyl group, (iii) a fluorinated cycl oal kyl group,
(iv) a fluorinated cycl oal kyl al kyl ene group, (v) a branched or unbranched,
fluorinateq C3- GA8,aHde¥RY borffodBP of 6y dndlof L@l Naf £dykdth sGAURBringEd (Vii) a
fluorinated arylalﬁy[ene group. 20 4.The pentacene conpound of any one of
claims 1 t&noBovapinéradioal eoaipgisest uori nat ed nonoval ent radi cal conprises (i) a
branched or unbranched, fluorinated Cﬁ-q%8 al kyl group, (ii) a branched or
unbranched, fluorinated C3-C18 al kenyl| group, (iii) a fluorinated
cycl oal kyl group, or (iv) a fluorin: tl oal kyl al kyl ene group. 255. The
pent acene conpound of any one of clai to 4, wherein said fluorinated
nonoval ent radical conprises -CH2CH2Rf and Rf is a partially or conpletely
f 1 uori nat edndCdacCRGisahdepbndgnibupparGalljhe cpepltetycherioanpaiyldraf anpgope of
clainms 1 tq 4, ghenein said fluorinated 30nonoval ent radical conprises: Rf
Rf and eac mﬁfmign?ﬂ@%pendently a partially or conpletely fluorinated al kyl
group having up to four carbon atons. 57. The pentacene conpound of any one

of clains to wherein said fl uyorinated nonoval ent, radi cal. canprij ses:
:!3. 'lehe pentacene compoun OP any ong otd claims 1 fo 4?, wherein salﬁ fluorin tecl

monovalent radical comprises:

whereinn=0or 1 or2 or 3.
15
9. The pentacene compound of claim 1 or 2, wherein at least one atom of said at least

three atoms comprises an atom other than carbon.

10. The pentacene compound of any one of claims 1, 2 or 9, wherein at least one atom

20  of said at least three atoms comprises oxygen, nitrogen, or sulfur.

11. The pentacene compound of any one of claims 1, 2, 9 or 10, wherein said

fluorinated monovalent radical comprises (i) a branched or unbranched, fluorinated ether

-63-



HRf HHRf and each Rf is independently a partially or conpletely
fluorinated al kyl group having up to four carbon atons. 8. The pentacene
conpound Wb 2ary13880¢ of clains 1 to 4, wherein said fl uoPChAISe@0/8¢6Y al ent
radi cal conpri ses: or wherein n =0 or 1 or 2 or 3. 9. The pentacene
conpound of claim1l or 2, wherein at |east one atomof said at |east three
atons conprises an atom ot her than carbon. 10. The pentacene conpound of
any one of clainms 1, 2 or 9, wherein at | east one atom 200of said at |east

three at ong, 48 Wﬁél?&ﬁer%@e& (11}13\ 15159&1%5‘ or ﬁfbra%%'lllefduﬂuonn}t%d Slﬁﬂﬁl&lﬁﬁl@tgﬁﬁl?
conpound of any one of clains 1, 10, wherein said fluorina

nonoval ent radical conprises (i) a branched or unbranched, quorlnated

ether — groyp Or}rﬂé)gé&ﬁ%@l‘?é cShBdRd og §rohé of RIANEREY | Of h 4t r@“ﬁhﬁl‘a 'R

fluorinated sul e gro he pent acene cohpoun any one of
claims 1 tdogether odmanrese i) R leRst @ncbf Raid tfhigendtet m@mwplrentsed(cal) lnactomlbeagon one of

d fl t t
SaT 011 or g TRGHAL R G s EPOLOSHLOD 5 WA Gl 3 st one
one C3-C8 ¢eyisﬂ cﬂml@é}yCS gy@QﬁﬂS’J gmup( Wr (8 OC1 to C8alkyl ggolup @ oampbinatios ovithi mat i on

with a C3- roup a C2 C8 al kenyl group. 13. The pentacene
conmpound o é%§q8ﬁ h8¥g8ﬁ3?ﬁkcgE¥ YIgWBrein' R R and R' 10 toget her

conpri se (i) at | east one quorlnated nDnovaIent radical in conbination

W! th (i) g\DC8 gﬁekt 9 %@q?!&%%%oug ny Ogl clalms 1 to lg8wﬁé/reln llj’\( nggQUpS or

(iv) two
10 together comprise (i) at least one fluorinated monovalent radical in combination with (ii)

two C1 to C8 alkyl groups, (iii) two C3-C8 cycloalkyl groups, or (iv) two C2-C8 alkenyl

groups.

14. The pentacene compound of any one of claims 1 to 12, wherein R, R’ and R”
15 together comprise (i) at least one of said fluorinated monovalent radical in combination
with (i) at least one isopropyl group, (iii) at least one isopropenyl group, or (iv) an

isopropyl group and an isopropenyl group.

15. The pentacene compound of any one of claims 1 to 12 or 14, wherein R, R’ and R”
20  together comprise (i) at least one of said fluorinated monovalent radical in combination

with (ii) at least one isopropyl group.

16. The pentacene compound of any one of claims 1 to 12 or 14, wherein R, R’ and R”
together comprise (i) at least one of said fluorinated monovalent radical in combination

25 with (ii) at least one isopropenyl group.

17. The pentacene compound of any one of claims 1 to 16, wherein each X
independently comprises (i) hydrogen, (ii) a halogen, (iii) a branched or unbranched,
substituted or unsubstituted alkyl group, (iv) a cyano group, or (v) a branched or

30  unbranched, substituted or unsubstituted alkoxy group.
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14. The pentacene conpound of any one of claims 1 to 12, wherein R R and
R' 15 together conprise (i) at |east one of said fluorinated nonoval ent
radi cal iwocommssgri on with (ii) at |east one isopropyl PGTAisR1008¢559 at

| east one isopropenyl group, or (iv) an isopropyl group and an isopropenyl
group. 15. The pentacene conpound of any one of clainms 1 to 12 or 14,
wherein R, R and R' 20t oget her conprise (i) at |east one of said
fluorinated nonoval ent radical in conbination with (ii) at |east one

i sopropyl ggROUPTRe e&e@enemﬁn@%ﬂ& 3EEREROIPANAR Ofo ANYyiRAGH o 1e5k 8 1 to 12
or 14, wherein R %‘ and R' together conprise (i) at |east one of said

f1 uori nat egompyitsy ) ﬂmrmﬁa(ui) emdlkylgravondyi (Heeiperlue®aikyhereyn. ) at | east one

i sopropenyl group. 17. The pentacene conpound of any one of clainms 1 to
16, wherein each X i ndependently conprises (i) hydrogen, (ii) a hal ogen,
(iii) a brdhchedhopenprhraomhednd ofibet Prauvedaiors luts Libstlictain edleadtiopt Xgr oup,

tneubet 1t ut Sl ARk ey E-PREIG phan ARl DRBBThro3sse 1o the

pentacene conpound of any one of clainms 1 to 17, wherein at |east one X

o *®T g2 Lo Do M%?ﬁ‘aﬂk%@mg%ugﬁl@%ffd( oigd e BECEIEY O30KYLi 1 at

| east one Xhbedane t@gsosition filrtheosdnieises(d dojveat. met hyl group, or (iii) a
trifluoronmethyl group. 20. A conposition conprising the pentacene conpound
of any one of clainms 1 to 19, wherein the conposition further conprises a
sol ventyy 1021. Tk €2RASibA bTlaiff20¢ hdrBn28id sYR&Tt @bfipi5at 8 IeGindRakole@NIPr i ses a
fluorinated solvent. 22. The conposition of claim 21, wherein said
fluorinated sol vent conprises hexafl uorobenzene, octafl uorotol uene,

2,3, 4,5, 6-pent afhdbgheliti@nes Ehitd fAuaneeeh Nuld TubBRAQN Qolvent comprlses
1, 3- bls(trlfluoronethyl)benzene 1,3, 5-tr|s(tr|fluoroneth%1 benzene,

(trifl uor ohexatluprobeisnie) begiafliveotolaency r3.3.fadrisisfIagPIckIsn o |(@ifTuoromethyl)-

2,3,4,5,6- B@I%fi’é | P@rbﬁ?tﬂ!ﬂ§6}bﬁethglt)€bn§en§ L&ty ﬁ'fsttHﬂﬁd?@tﬂbtﬁﬂbtﬁ:nzene (trifluoro-
pentafluorobenzonltrl | uor oacet ophenone,

2', 4", 55- t methogpiberreed o%aﬁ@ﬂmi@methyl)w(smeb 21369, 6mmth@'¢0)%ﬁ@épbpﬁé5rﬁ)¢r@traor 3
-(trifluor %E{SFOQ%L&@C%&QQ%?@%EZMH?I% Jhe_ t?l?ﬂ?(géag{olpﬂghoﬁ% ch g 5“@1%1386 22,

wherei n the conposi'tion npri’ses | uori'nat ed organic
sol vent, (ia¢dtordmncaddl’ t(irdhafonfethybré¢ateherbnk ) qdi-ariflgerompthalaatoplevbent , or (i v)
any conbination of (i) to (iii). 24. The conposition of claim 23, wherein
the surfactant is a fluorosurfactant.

23. The composition of claim 21 or 22, wherein the composition further comprises (i)

20 a non-fluorinated organic solvent, (ii) an additional fluorinated liquid, (iii) a surfactant, or

(iv) any combination of (i) to (iii).

24, The composition of claim 23, wherein the surfactant is a fluorosurfactant.
25 25, The composition of any one of claims 20 to 24, further comprising a polymer.
26. The composition of claim 25, wherein the polymer is selected from the group

consisting of  polystyrene, poly(alpha-methylstyrene), poly(pentafluorostyrene),
poly(methyl methacrylate), poly(4-cyanomethyl styrene), poly(4-vinylphenol), and

30  combinations thereof.
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2525. The conposition of any one of clains 20 to 24, further conprising a
pol ynmer. 26. The conposition of claim?25, wherein the polyner is selected
from t he §oaow/13880consi sti ng of pol ystyrene, poly(al phaPegtusgéisngeane),
pol y(pent af |l uorostyrene), poly(nethyl nethacrylate), poly(4-cyanonethyl
styrene), pol y(4-vinylphenol), and 30conbi nati ons thereof WD

2010/ 138807PCT/ US2010/ 036559 27. A substrate having at | east one coatable
surface and a coated | ayer on said at | east one coatable surface, wherein

sai d coat ed;| ayg&ry G Ha$KS at E@st%ﬁ@%%@su%@%%o@{ed%%r NeiPht 16dspi s 1
to 19. 528. The substrate of claim27, wherein a static contact angle of a

drop of watoas catrbleaiutfaceowheipingaid goftad By¢reogpass dic nehapezSogpgndes an29.  An
el ectroni c ,Jeyi §8mE9MPd Sing a sem conductor |ayer, said sem conductor
| ayer conpri ses T he pentacene conpound of any one of clainms 1 to 19. 30.
The el ectronic device of claim?29, wherein said device is a transistor,

phot 0V0|5 t ai2§. CeHle sulbgtgat["é of% crﬂiltntjﬂ%hgieﬁ%es’tatigrcoﬁgé? %11%16 of a drop of water on said

coatable surface is greater than 75 degrees.

29. An electronic device comprising a semiconductor layer, said semiconductor layer
comprises the pentacene compound of any one of claims 1 to 19.

10
30.  The electronic device of claim 29, wherein said device is a transistor, photovoltaic

cell, light emitting diode, or sensor.

15
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