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gaseous anal ytes sensor devices conprising organic

thin filmtransistor and, in particular, sensors able

to performthe enantioneric discrimnation of gaseous

anal ytes. Mreover the invention concerns with oligo

(phenyl enet hi enyl enes) substituted with al coxylic or

al coxylic chains functionalized with optically active

amm noaci ds or nonosacchari des, and their use for the
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d r volatile analytes recognition with
sufficient reproduci bi Fetdx++stighitity, selectivity and
| ow cost is still an _aqpen chall en%e for the anal yti cal

chemists and, the BRLGL @FJHERNYENSI@ muni ty, has
T Q(i‘ﬁkl%ﬁgo@gért Eﬁkﬁo?aéé&h% Sndifted gk%s@rr@vfcké)e&nﬁ‘is@ﬁge%aﬁg fthin film

evel opin evices able to sinulate the behavi our
traresistor"and s partRerdansensors obled te perfornp tieyementicnesrivodiscrimination of

arrays, . addressed as 'electronic noses". allow.the.
BRI, FlSEh PTESHTE Tonie EASSFERE PG QP P epetionylencs)
subR@GtdUitAl alYGyBk! b€ aRbGATY ChARTREHASSIREP | Wik NPtically active
sophi sti cated comput ati onal mnmethods for the pattern
amwinsgeids | o raenashecharidasorands theipviesgefor tthej ponstruction of the
erfornan | eyel is still unable to fulfil the market
atﬁ’é’&‘ﬂle?tb%ﬁifrgr}s‘l%%rﬁ' this reason organi c systens capabl e

of carrying outDISEYSKEORON EHEREIVAESD ARDgni tion are
currently studied with the aim of inproving%,the, )
The gaiedection; (ot jdewices afosi yolfiles emalytest desnagsitiggy . with  sufficient

reproducibility, stability, selectivity and low cost is still an open challenge for the
analytical chemists and, the entire scientific community, has focused all the efforts on
the ambitious project of developing devices able to simulate the behaviour of real
“nose”. Recently conducting polymer sensor arrays, addressed as “electronic noses”,
allow the identification and the classification of a broad spectrum of volatile organic
compounds employing sophisticated computational methods for the pattern recognition
of the responses. However, their performance level is still unable to fulfil the market
requirements. For this reason organic systems capable of carrying out the volatile
analytes recognition are currently studied with the aim of improving the organic thin film
transistor sensor technology.

The great interest in sensor systems based on organic films originates from a series of
potential benefits as: the possibility to taylor the chemical properties which allows the
control of the selectivity for the analytes, the low (RT) operating temperature that allows
the reduction of the power consumption, the miniaturization, as well as the lower
production costs.

Generally speaking solid state devices with a resistor configuration have been employed.
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The great interest in sensor systens based on organic
films originates froma series of potential benefits
w@sshhe3possi bility to taylor the chenical prPEEIB2068000263

which allows the control of the selectivity for the

anal ytes, the |low (RT) operating tenperature that

all ows the reduction of the power consunption, the

m niaturization, as well as the | ower production

costs. Generally speaking solid state devices with a

resi stor configuration have been enpl oyed. More

recently the attenti opn has been directed towards_the .
Mg astieetly fheafopling g5 esns igoted cippreyds é@mg@mc&hnoﬂ@n transistor
(RPN cERiuRBioRAThIcK daﬂtb%%ﬁl}fﬂ%éﬁiéb&&i illlnﬁp“ tilp” l@@\)‘iéecﬁrays for

arrays for the recognition o vol atil e anal ytes.

ththesegnitui ©f shhavhtikchanalytese rEhesentleviest havg shewpovre dnteresting

wi t h hi r.epeat apj L. t nd ut put. si gnal, i nt.ensit
el il HER ERtgy Brd 8 ol S ider T eer Bl the sate
b\ BUAddidOOTETEbRBR LY &S fof theOhilysisCoPathie &8aljRY Save been
been al ready denonstrated. For nore than two decades

alrppdy dementiistadon of the anal ytes in the gaseous phase
| oA 8 I
FUE RSB RS ASATE PR B! DR E TSR R8s e
pedgraet tpoikarilyaugindvishirtohduédot yaslsahisers such aorgBtors Schittky barrier,
films have been enpl oyed as active | ay

r inp gas
MI§ raprcdions el Mt finfelsies oBr g thi Pl baye B prgploved as
ot 1R EF sl DO AprliniftdFocn gl AAleKE fie exposure of
thef orgdrec Gibmeltocthe bindlyte gawks theevafintionsof the electrimali rasistamcei @ of the

directl.y correlated to the gas cqgncentratiopn. On the .
eyt i he Rl Saet Periian T sy Eregadt < fhe conpntgation.
Onehe0bther hind) Uhé pdiatibedl eRbdalifies dF MBS LETFPIgab achsord BR quite

above nentioned devices operates as nultiparanetric

difterentr As a mrastek of faot, tivealipye giebtipnedydeyfceseparates aymultiparametric
si .yl e and. om t. r [ r

s DRGSRl of AP RRR R GeHeety Bt poomy pepreratur,

f@x plhetital parhfieteBnalleyitthe deicasrage difdvtlyfekpdsdd @b fhecinalyte vapours.

ng ?ilgly ! egtalggbiiigg@ldgﬂélloﬁog gtlljr;ern? ?attio[ gst \!vgll asat?le \{\Illerizslhoﬁlsvgltgge and
the bulk conductivity of the organic film, constitute the four output parameter used to
characterize an OTFT as gas sensor. The first parameter is typical of the organic material
used as active layer, while the others are representative of the device and can be easily
extracted from the experimental data. The specification of an analyte can thus be
accomplished by measuring in a “CHEMFET” set of parameters that can be considered
as the finger print of the analyte.

Apart from being multiparametric devices, the field effect transistors (FET) with organic
semiconductor as active layers, have the required reliability characteristics. In fact, the
organic systems used as active layers in OTFT gas sensors generally form polycrystalline

films with a high surface-to-volume ratio which amplifies the interaction of the films

with the analyzed molecules.
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t he bul k conductivity of the organic film constitute

the four output paraneter used to characterize an OTFT
wW@sg0ogas23ensor. The first parameter is typical PCf/IB20€8/000263

organic material used as active |ayer, while the

others are representative of the device and can be

easily extracted fromthe experinental data. The

speci fication of an analyte can thus be acconplished

by nmeasuring in a "CFl EMFET" set of paraneters that

can be considered as the fingerprint of the anal yte
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eﬁ&ttl'vé’ Emb@ygich of 3t16§ ﬁﬂ}@lcﬁl%@ﬂnfcﬁﬂ Pr6per@R bf tide materials by the
characteristics hi fact, the organic systenms used as

ingietiction| ofy sn@blensmtﬁtﬁerg@s whesessierscalj @ané reddchrpnics refifect combined

ct i N f t
ot Hiaph BicalBrmEpE et idhn, Skl dhe SFSEI Pl of the
cohpdinbifernafdr ZiRtuseIf 86dhl fsledld fotithdatRAfuRtion of chemical sensor
characteristic of the polyneric and oligoneric

conpvatest e slectriqah prapeftiss: typisahol theamorqnist septigonductor, with the
SN IR0k AR G B el
Palydané Ioéxgb@hm}(taleemifl@déne@)oar‘e ikn@en té bé uddedsrorganic semiconductors
si cal - characteristics affe t.the ener
Wsoﬁw@f ag fﬁéLE Bpstinasand ﬁéfi'éplaysep frézefis & 6?0%@%1101%@
aﬁfpél@&m:zﬁ gﬁ@atl%ﬁkeoictﬁé’s%trﬁél%dléger@tiu&{betﬂh? @étsy;ﬁ'&?e@iablhty and to

conjugates the el ectrical properties, typic
therpossitahitycofsening thedbenwal stctute dfithe wisaturatgd mbngoert r ol

Rtpgﬁ%g?,rg:lﬁ tl%alr%h ﬁéﬁ‘%{gg&) eny, eglreog hlenylgt?g ' ogiehé‘,ist ‘have attracted

c&{si&%w QRSN ER AR &ml o?ﬁ':tﬁe%ﬁﬂ:\fﬁb t@Fh&tﬁﬁﬁdhaE)amcular
g&nl c seni conductors for as well as for

mﬁe@ﬂueny@*nm)s pubstitntasovithi diffesent Thuactionakigspeps have been
stu? ec'i g? ? s%loxe gtt(r)lelgaron?c% % b {) Ee[‘c(ref%f lgﬂf Shit] rfigé }?oci%‘lgﬁ with

easy processa
h@ﬂ%ﬁﬁd@éﬂcyty of tunl ng the chemi cal structure of the

unsat urat ed nononer. Recently, cﬁ)ol yners bearin
ég

Distedled, padies have damansiated hapfhienyl aad Rhdry) spgs %?éltb-_edcombmed in a

variety of molecular frameworks of semiconductor oligomers suitable as active layers in

FET devices.

Alkoxy- substituted poly(phenylenethienylenes) have been also used as active layers in
chemoresistive gas sensors for toxic gas detection, such as nitrogen dioxide (NO,)
sensing.

The fabrication of a new generation of gas sensors for chiral discrimination actually
represents one of the most challenging goals in several fields of both academic and
industrial research.

The problem of enantiomeric discrimination is particularly important in pharmaceutical
industry. In fact, contrary to natural products, many synthetic chiral drugs are prepared

and purchased as racemic mixtures. However, the high degree of stereoselectivity of
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consi derable interest in electronic and optoel ectronic
applications. In particular,

wp@oiogppd2any| enet hi enyl enes) substituted w th dpET/EB2008/000263
functional groups have been studied as nmaterials for
optoel ectronics in order to develop light emtting
polymers with high efficiency. Detail ed studies have
denonstrated that thienyl and phenyl rings can be
conbined in a variety of nolecular franeworks of
sem conductor oligonmers suitable as active layers in
FET devi ces. AIkox&yﬂsubstituted

gy Vipleaiegl Bisessete Mpfle fe spnvidsrethpleths tyyes gnantiepers of a racemic
Y, ors for toxic

o el Y P e A P R R ER A" 10 ) “senei ng.

OH&&)fftth We amarmr)mafs 1a dﬁewtlg@mmvatm;omm:r ofcupatersehdotie dther one,

‘%gl ral. dis¢crimna tual l‘?y r?lgr %sents one of th

(diglomepnants &hgi s ferealo YAy iUF Pemgean, Antagamst of inducing

cBEALEM G doRHRES ’t(ﬁ;llcn&eﬁl%féﬁ‘&g frdh & [ﬂfaﬁﬁé&ﬁ@l&fl point of view,

enantioneric discrimnation is particularly inportant
then eppintipmede lsppmpadntwrn @dischirgl dtugs fiscryciad dpacauseyit tagfects the drug

o RuplicPe 4Bt ot o i Bl e o5 “rovever.

ThB 8mborhce o éﬁaﬁlt@ﬁelédh% QRAGE Bt drviving DETRNGelN, QL@ZACAE food
processes | eads to consider that the two enanti oner s

qutlity analyeipi indesdomanse corpeneats of pdgrarkiral waddhey tieggesent as

enzflii{&m%txﬁ;lﬁir a&{% ].tll C&Shite ?ﬂgrltl%inehp Satid Vé] éfe{;iﬁtﬂé ?%er ﬁoﬂ'lg'chlral

I soner,

nates of wﬁhbllﬁﬁérbmﬁhﬁles Mhe ehamfdseltetive aﬂllafyﬁle ralotvs,via\this case, to
t hus bhei ng an ant agoni st_or, i nduci ng col | ateral .
cwalpate the 1ie of brrmeptaden erpfingeipg that alisy recatiomsrispgatjo and to detect

11p tHIHE ?égefnfcai Pe%!ie%s l‘x);(ye PeEVaddel CthGs aﬁk%lgggg E)b{;verful tool against

conposition o Iral drugs I's crucla se It
pa$sitde saphisieatimug absorption, distribution, netabolism
Ae‘}npcries%htl glascﬁromatography (GC) is the technique mainly used for enantioselective
analysis in the gas phase, even if it is a off-line technique
The enantiomeric discrimination by sensing is, in principle, more difficult than GC
methods but it occurs in real time, while chromatographica analysis require longer time.
For instance, the GC analysis of D and L isomers of citronellol requires elution times
longer than 66 minutes for each isomer and, furthermore, resolution is very low.
Moreover it must be necessarily used as a “off-line” analytical technique and it is not
suitable for the growing demand of systems for analysis / control of “on-line” processes.
Then, it is worthnoting that, in the case of some chiral molecules, such as the two
enantiomers of B-citronellol, an efficient separation and discrimination cannot be
attained via GC. GC analysis performed by chiral columns made of B-cyclodextrines
(useful to well discriminate chiral alcohols, ketones, terpenes etc.) is often not useful for

the two citronellols separation and, in the rare cases in which it is useful, separation

occurs with resolution degree lower than 1, that is highly insufficient.

4



10

15

20

The inportance of enantiosel ective analysis is grow ng
also in fields, such as the food quality anal ysis:

w0 pabeeeb2amny conmponents of food are chiral andP@TEBR0GH 0263
present as enantionerically pure or in a definite
enantionmeric ratio, by virtue of the honochiral nature
of natural macronol ecul es. The enanti osel ective
analysis allows, in this case, to evaluate the rise of
fermentation or of ageing that alter the enationeric
ratio and to detect if synthetic racem c ingredients

have been added ri t ool agai nst
possi bl e sophi spm'ﬁ &i Fgﬁé@&ﬂ%ﬁ@t‘m onat ogr aphy
ThSakk of tHid ﬁlvElﬁﬁJﬂrI‘s %Jﬁromb Rl ofg m@ﬂh& film &aﬁéﬂtm&sﬁ@ 6 ga4&hase

anal ysis in the gas phase, even if it is aoff-line
am%yihmrqme The enanti omerl c discrimnation by senS| ng

in ifficult than

nF ‘ajm of ?@e pﬁ:s%é élpve{rTlf 07 is mrf)%osg ﬁrrbe%{;%rg}cgg%ﬁlog g%l deV1ces for the
pﬁﬂghkﬁuﬁ(fﬁMWkﬁgxbonger time. For instance, the GC

anal ysis of D and L isoners of citronellol requires
Aapihei qimt phdke [psesgelr inveaiipI6Es A9 Hpede fwitallg cepmnaypdsy for the
dgv%ijc{pn% é{ IP]Q(? gfg}égfcqnggﬁg{égﬁs aog'acﬁ& l?}%‘i‘%’ in tpa,\ﬂswtjgfﬁr a‘?l% £ Wil Both good
chrelubtivepiepaties dnld ensntiosledivie &@bgﬁtlﬁm of ctdm@ognd)s/mws phase.

demand of sy steag for analysis./ contro
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-citron an efficient separation and
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erfor ral .colu nmade of. cl.odextri nes
Rty fish dsetfitr TRt aRroeRtion S 4RuPES T ok Bfide.
Al QirBRP ot 6f thel Srehi BVe@dn USRS Plopb&y al REFidieh® protocol for the
ci tronel Fol s separation and, in the rare cases in

ﬁﬁmm@mmnm%h%dmyenumﬁmgéﬁﬂnaﬁM@nmﬁ@turs with resol ution

eqr than .1, th

ARSI, Ao ey o R T W popotags it
f@rhius;aqmventl on is to provide a organic thin film
transi stor useful as gas ph%§e

n
|: S p S Im
@
where
n is integer ranging from 1 to 4
m and p are equal or different and they are integer ranging from 0 to 5, as
long as at least one of them is different from 0;
Ris

- an alkoxy chain C;-C,, eventually substituted with an optically
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anal yte sensor. One aimof the present invention is to
propose a new configuration of devices for the

wee@doed2son of OTFT sensors. Anot her aim of theCPIE9EN00263

invention is to provide suitable conpounds for the

devel opment of different configurations of active

| ayers in transistors allow ng both good conductive
properties and enanti osel ective recognition of

conmpounds in gas phase. A particular target of the
present invention is to propose a OTFT sensor show ng
enhanced sensitivity V\,hen it works at charge

accunul ati on re%‘}Flﬁ%amWé‘H @not her ai mof the present
invention is to, I t he above

menti oned feat ur@{)gn g&la@%éﬁl}gig&u(ﬁtl deitl tvlem ent

r ecaghRtgraups of aaadual esdiffaregiashqghais ehffekeritlfrdlm ér target

of the esent |nvent|ontj 5 R n efficien

Wheoum callor Bt inuceenpiegdiam > go B B et faijectsd one
ah¥R& 8} tlfer%ﬂa'r%&fed RGO TioRthet forRufal fiivk 1@RIRRCIO, 2-01Bis-, tris-,
I nvent’i on deals with new organic corrpounds W th

téter ppestathipnylichaivthere n is integer ranging from1to 4
mand p are equal or dif t hey are integer
ranging fromO to 5, as/log | east one of them

is different fromO; S y chain Cl1-Cl1 ,
event uaIIy substltut ed with an ticallyactive

%cg? 8%:: 'tc{/ (‘ghe presen ﬂl%’ %Fo%p ?lrle ae‘lkg}%; %fﬁ(m %l_'btus means a linear or

branched saturated or unsaturated alkoxy chain with a number of carbon atoms ranging
from 1 to 12.

According to a favourite aspect of the present invention, this alkoxy chain is saturated
and linear.

According to a favourite aspect of the present invention, this alkoxy chain has a number
of carbon atoms preferably ranging from 5 to 10 than from 6 to 9.

According to a particularly favourite aspect of the present invention, the alkoxy chain is
functionalized with an optically active aminoacid or with a monosaccharide unit or a
monosaccharide derivative unit and this alkoxy chain has 6 carbon atoms.

According to a favourite aspect of the present invention, the above mentioned aminoacid
is selected among natural aminoacids, in the D or L form.

According to a favourite aspect of the present invention, this aminoacid is linked to the
alkoxy chain by its amino or carboxy groups.

According to a favourite aspect of the present invention, the aminoacid is protected at
the group that is not linked to the alkoxy chain by means of a appropriate conventional
protective group.

According to a favourite aspect of the present invention, the above mentioned units of

monosaccharide or of its derivatives consist in glucose, in case, bearing acetylated OH
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and R groups are equal or different when nis
different from1l Wien mand/or p are integer ranging
wo e@s0%280 5, the thienyl groups are connect edP@HEB2008/000263
anot her by the bond reported in the follow ng fornul a,
thus leading to 2-2' -bis-, tris-, tetra- o
pent a-t hi enyl chains According to the present
i nvention, the "al koxy chain C1-ClL " neans a |linear or
branched saturated or unsaturated al koxy chain with a
nunber of carbon atons ranging from 1to 12. Accordi ng
to a favourite aspect of the present invention, this
g@MRHXy chain is saturated and linear. According to a
g 1 e
ST plofeclRO iy B i RS oA T hlth S b roup
Bd)m S to 10 than from6 to 9. According to a
parti cul arI%/EHfavou,rlte aspect of the pres

AceRrdingite Anothes davy Peai af i nsesepfRysaHAg; § Sé'éfow flipinyR is not
ﬁﬂﬁhbﬁé@i&édwﬁﬂﬂeva?mﬁ&ﬂcﬁpac' d or with a nonosacchari de

unit or a nonosacchari de derivative unit and this

Aatdeding te hadtherfagouBite aspbaf shapresenowentiingy it difigrent from 1 and
favourite pect of the present invention, the above

RBEARS Gtk noaci d i s sel ected among nat ural

A%{Bn%%ﬁ'itpgﬁndswmﬂ ﬂ)?m{;ﬁa‘{[) hecbRAinp toARE PreStind thviefitiéh, the compounds
favourite aspect of the present invention, this

offarmoladl’ &iane@rdfembd to the al koxy chain by its anino

or carboxy groups. According tom favourite aspect of
the present invention, the amnoacid is protected at
t he group that |s£ oxy chain by

nmeans of a appropfi
According to a fa
i nvention, the ab

where
mep are equal or different and are integer ranging from 0 to 5, as long
as at least one of them is different from 0;
the R’ groups  are equal or different and they represent
- a monosaccharide unit or a monosaccharide derivative unit, or
- a -0-Alk-R”’ group, in which
Alkmeans akinear alkyl chain C;-Cia,
R’’ means
- a hydrogen atom,

- a aminoacid substituent with formula (a)
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nonosaccharide or of its derivatives consist in
gl ucose, in case, bearing acetyl ated OHgroups. A

WO paBN9Ha2BY pr ot ecti ve group for am no group proPEDIB2008/000263

is the tert-butoxycarbonyl group (Boc). According to
anot her favourite aspect of the present invention, the
al koxy chain Ris not functionalized with the

am noaci d. According to another favourite aspect of
the present invention, nis different from1l and R
groups are equal. Anmong conpounds with fornula (I),
according to the present ntion, the conpounds of
formula (F) are preferredo'? where me p are equal or
different and are integer ing from0O to 5, as long
as at |east one of themis |ffgrent fromO; the R
groups are equal or differgmt an hey represent a
monosacchari de unit or a nonosacd®aride derivative

unit, or a -O Alk-Ry Qﬁi@H PA inRadhitehreMdiniiB 3Rt 8f aminoacidic
klnear al kyl chain C1-Cl2 , R' means a hydrogen atom

a ami noaci d substi tau@ﬁurwwwﬂsmlcase( piptagtedhi ch A
TEa" e e gl BB AU
Ab.ﬁd)rﬂﬁlgl t6 a@ploutial als)zieo?ﬂ of th¥ prdseitimvention, the two groups R’ are equal.
According to a favourite aspect of the invention, Alk means a linear alkyl chain with a
number of carbons ranging from 5 to 10.
According to a favourite aspect of the invention, A completes a substituent selected
between the D and L phenylalanine.
According to a favourite aspect of the invention, the Boc is the protective group.
According to a favourite aspect of the invention, n is 2.
According to a favourite aspect of the invention, both m and p are 2.
According to a favourite aspect of the invention, m e p are different and they can be 0, 2,
3 0 4 independently from one another.
When m and p is zero, the substituent R or R’ can be attached at whatever position of
phenyl ring in compounds with (I) e (I’).
According to a favourite aspect of the invention, when m or p is zero, R or R’ group is in
para position to the thienyl group (or to the chain of thienyl groups).
The compounds particularly favoured according to the invention are selected among;:
- 1,4-bis[5-(2,2’-bithiophenyl)]2,5-bisoctyloxybenzene, herein also called
PTO;
- 6-{2,5-bis-[2,2"bithiophen-5-yl-4-[6~(2S)-2-tert-butoxycarbonylamino-3-
phenyl-propionyloxyi)hexyloxy]phenoxythexyl ester of  (25)-2-fert-
butoxycarbonylamino-3-phenylpropionic acid, herein also called PTA;

- 1,4-bis[2,2’]bithiophen-5-yl-2,5-bis-(2,3,4,6-tetra-O-acetyl-B-D-
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According to a favourite aspect of the present
invention, the two groups R are equal. According to a

wo 208109628 aspect of the invention, Alk neans BCT/iB20e8000263

al kyl chain with a nunber of carbons ranging from5 to
10. According to a favourite aspect of the invention,
A conpl etes a substituent selected between the D and L
phenyl al ani ne. According to a favourite aspect of the
i nvention, the Boc is the protective group. According
to a favourite aspect of the invention, nis 2.

Accor di n to a ourit ect i nvention, both
m and p& 81"23“0 SF%ﬁnﬁghef%géls? ﬁ%&gﬁ[’qﬁe aspect of the
i nventi @0¢4- [_'I‘ﬁ]bﬁhn@?ﬁerﬁs Sff ﬁl{eﬁlﬁy}ﬁéﬂzlt heysean b%f 0, %28)32-tert-

o 4 independently from one another. When mand p is
zero, t Metogptsshanylagmuin® epherylproaipnieacit, harhedsegalled DTA; and

what ever , ppsi.t.i e n co nds with (1)
o (. RS R i 0peR B e

i nvent i %mcoﬁ\(ﬁﬁ% iﬂ&ﬁzdﬁe'lﬁereﬁﬁ‘ﬁl@o cﬂle@'Dﬁ group is in
‘L{)ara position to the t hi enyl group (or to the chain of

geording togthe dsntion; eempewsts s e tDtAiledP TS afeaipoantise]ly active
PR, PRsb L5 Y0 B0 s B B sty con

Blﬁ’ésﬁnm alceicanixhigel eIHTdBed of one of the two enantlomers
6-{2,5-bis-[2,2 ]b|th| ophen 5- ¥I -4-[6-(29)-2-t

Cqmﬁql};@, C%T(Bo"?"i*yl b iPER by a synthetic protocol shown in the following

ggg @ pr opi onyl oxyi ) hexyI oxy] phenoxy} hexyl ester of

( %? -t ert but oxycar bonyl am no- 3-phenyl propi oni c

acid, herein also called Bdbme(I)

|, 4-bis[2,2"]bithi ophen-5-yl-2,5-bis-(2,3,4,6-tetra-0O

acetyl - b-Dgl ucopiranosyl)benzene, herein also called

PTZ, 6-{4-[2,2'] bithi opdegh- §/Hlxl phenoxyddiexyl ester of
(2S) - er t-hditroxycar yl amiln | |
Ho SO
THF/DMF
o NaOH CaHirO CCI4, AcOH CoHyrO
OCgHy7
OCgH47 PA(PPha)s S/ \ S/ S/ S/
b @—@_B ﬁ Na,COs, \ \ \
Ag.0, CgH47O

CgH470
87 1,4-diossano

The other compounds with formula (I) bearing not substituted alkoxy groups R can be
prepared using the same procedure.

Compound PTA can be synthesized by the synthetic protocol reported in the following
scheme (II):



3- phenyl propi onic acid, herein also called DITA;, and
(2,2 -bithiophen-5-yl)-4-[2,3,4,6-tetra-0O acetyl -
wh2@glowueepi r anosyl ] benzene, herein al so cal | eRCDIE2008/000263
According to the invention, conpounds PTA, PTZ, DTA e
DTZ are in optically active form this meaning that
they can be isoners in pure form alternatively, they
can represent a racem c mxture enriched of one of the
two enantioners. Conpound PTO can be prepared by a
synthetic protocol shown in the follow ng Scheme(l):
Schene (T) 1, 4-diossano E%E aﬁr conpounds with
formula (1) bearing not ted al koxy groups R
can be prepared using the same procedure. Conpound PTA
can be synthesized by the synthetic protocol_reported

in theokoll ow ng s henﬁ@@bl) S Wene (II) The. ot her
conpo s witdy fo ich-Ris a koxy
group ncef onal | d mnth an a hoacfd can prepared

by theosame prot octl. Cpnpound BTz can be obtained via
the synthetic strategy shown in the foll ow ng schene

(1'11):Schen® (Tfl) This synthetlc schepe st | y
i nvol ves R oqurmgne/akahatLoﬁT%eLLofﬁéﬁain basi ¢
condi ti ons. e fol l owing synt h&tT'c stepg dre

CoH}20)

i odi nati on Of di met hoxyhydroqui none u3|ng |od|ne/|od|c

acid @and, thep, denethylatiogwth boron trjbrom de fun-Boc
The’ éonv Lof hydpogug;pgggrn its di Wi et Hel? ilsy
ssarly Jhee AUse Heics ot pogSHBrE~t e pért or m

OCgH,0H

-BOC
S S. B/o 0\/\/\/\0 H',‘l
AR A s s s “H
'BO(‘( S,

Pd(PPha), O ™™

Na;CO3, o} PTA
Ag0,
dioxane

The other compounds with formula (I) in which R is an alkoxy group functionalized with
an aminoacid can be prepared by the same protocol.

Compound PTZ can be obtained via the synthetic strategy shown in the following
scheme (III):

10



10

the direct iodination of hydroqui none. The
i ntroduction of two glucose units is carried out by

w@bopsogizaat i on reaction of the bistrinmetilsilyPCEIB2068/000263

of diiodoant hraqui none using boron trifluoride and

gl ucose pentaacetate. Then, the Suzuki-M yaura
coupling reactionwith the pinacol boronic ester of

bi t hi ophene | eads to PTZ. The ot her conpounds wth
formula (1) in which Ris a nonosaccharide unit or a
nmonosacchari de derivative unit can be synthesized by
t he sane procedure. The s the of ol igonmer DTZ has
been perforned via the sf%% protocol reported in

t he spohene (1V). Schemawl V) DTZ |s prepaoed by OH
Su- M g KeH, Dl 4 \; of,, Hd)&ch@ak&ni C t er sed, cH.Cl, | S |

bi ophene with thé _pyoduct—pf; gtycss on odoc
préodophenol tringlgylsilyl ether w kgl ucose HO
pentaacetate. The other conpounds wWth fornula (1), in
which R is a nonosacchari de unidb a nonosacchari de
derivative unit and mqr,p is 2EXRD, an be synthesi zed
by the sane procedure. mpeund DTANSE synt hesi zed

gdwﬁamg to the g ot “shawn i n*he~schene

ﬂ i rSt st | th

si X cg@kbon al ko y chain Béﬁflﬁg a t mpal hydroxy
group. Thi™s¥%®rmnal unit is, then, s
esterification with the carboxy gr oupP
Boc- protected L-phenyl al ani ne. The | ast
on a Suzuki-M yaura cross-coupling proggss
boroni c ester of dithiophene with the aryl
i ododerivative functionalized with the am noacid

bearioag spacer. The other conpounds gth fornula (1),
A/ ch R is a al koxy group fum@ nal i zed with

jected to
he

i s based
O5f t he

(0]
AcO i S S AcO ™0
| j W/ s s
W/
Agzo, Na2003, \ / \ / \ /
% OAc diossano (0] OAc
Pd(PPh3), |
0 o}
~
OAc PTZ OAc
OAc OAc
AcO AcO

This synthetic scheme firstly involves hydroquinone alkylation performed in basic
conditions. The following synthetic steps are iodination of dimethoxyhydroquinone
using iodine/iodic acid and, then, demethylation with boron tribromide. The conversion
of hydroquinone in its dimethylether is necessary because it is not possible to perform
the direct iodination of hydroquinone. The introduction of two glucose units is carried
out by glycosidation reaction of the bistrimetilsilyl ether of diiodoanthraquinone using

boron trifluoride and glucose pentaacetate. Then, the Suzuki-Miyaura coupling reaction

11



am noacid units and mor p is zero, can be synthesized
by the sane procedure. Conpounds with formula (T),

wa@ewane@ageously the ones with formula (F) and P@r/EB2008/000263

10

15

advant ageousl y the conpounds PTO PTA, PTZ, DTA e DIZ
can be used in the fabrication of active layers for
transi stors above described. Therefore, according to
anot her aspect, the invention deals with the
application of one or nore conpounds with fornula (1),
suitably sel ected anong conpounds with formula (I1"),
in transistors for enantioneric recognition of chiral
nol ecul es in gas phase. Another aspect of the
iwithethe pigerol 1301??41@6&&@ of pithigphiene leagds t%}%% than one -

Wdc% %ﬁﬁsf\%?m&ufal N 9{ whicHDR §s %dfﬁ@ﬁﬂs&%ﬁuﬁ'dﬁw or a

ormulfa (F) as active layer in a thi
tmmacsltaorle dérivhtive upiticanyeer syatbesided by theisgine prPPFé‘ufe
i

AR aispleP ST bePl b vl SRRkl rpeain
ahwschane ([Wip recognition of enantioneric conpounds is
t he nost appealing chara terl ?f\;)c of the invention.
Accordi ng to anot her aspec his invention the
transistor is constituted of a$*least one conducting
| ayer, one dielectric | ayer,mmsem cgnducting
organl c th| n fidan The |ast € S one[ or jmore than

one H|—a-y-eJ'—S QQﬁmuW f 'M@:‘
more va abI gt b f I a (F)CHZCILn t he preferfied f

of the inven |@n;N "'he organic thin filmof the
trangj stor conprises at | east two | ayers (bilayer) of

di ffeérent conpound n particular the orgdffic thi n
Hc T ea?ﬁ’gn s P TR ﬁ’OOWI
for ml a 0(*‘1 ) Jun ue: al on°y a| n

a compound vvlth forrrula (F) V\,hereln R' is a hydrom
atom and at | east one |ayer of a conpound vvith

flg'[“gu 1S pre;Sargd l%fr SLSZF?G-Mlyaurg CE)I!?p ing O‘f ith%atlorc?n% esie f %{tﬁ]ophene with
the product of glycosidation of p-iodophenol trimethylsilyl ether with glucose
pentaacetate.

The other compounds with formula (1), in which R is a monosaccharide unit or a
monosaccharide derivative unit and m or p is zero, can be synthesized by the same

procedure.

Compound DTA is synthesized according to the protocol shown in the scheme (V):

12
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A transistor according to the invention can have an
organic thin filmwhich includes from5 to 30

wovensioage3ed Langmui r- Schaf er or LS transferr edpPCayBr088/000263

(since this is the preferred deposition techni que) of
a compound with forrmula (1) bearing an unsubstituted
al coxylic chain or a conpound with fornmula (F) wherein
R' is an hydrogen atom and/or a conpound with fornula
(1) or (F) in the optical active form The term"LS
transfer"” is used in this description for the
identification of a singl ortdyon Wth a nanonetric

t hi ckness, to be consideriy} si ngl e nol ecul ar
sheet of the active |ayer which is deposited on the

dlelect&&pQLQMgJ until the desired acti ayer
% §g gss LS reg M A he wePh ™t e o
tity each of conducting andgdhel gg Tﬂﬂﬁﬁﬁfﬁ\‘*<:>—

mhlch con8fitut e the transistor subsgfate, as’ well as
each of the organic thin film aetivel |l ayers nade of
any of the conpounds naned as PTCh PTA, PTZ, DTA e
DTZ. The term "bilayer" identifie§8 afff organic thin
films fornmed by | east two different organic |ayers
as raferil),, bdoam@as e PTO+PTA, PTO+PTZ, etc. In the

prem@;ged form the organi ¢ thin fil mincl ydes 15
exl apped LS trans rnéavréy§?&ﬁ<i>—ggypq9?d W t h
foinﬂ+@ X+Q,mear|ng an unsubstituted afcoxylic chain

& conpound with fornula (F) erein R" is an
hydrogen atom and/or a conpound with formula (I)or
Th¥) fics stE}lS‘ @nVQJWés GRS favdibNRizh@Sn ot M &&Bﬁﬁﬁd@@ ¥roup with a six
transistor with a recognition/selectivity properties
caibap ralb@@ ehinp bg@rmgca ttmmnefl i Hydraxpicgraup- nljglg Gemningl| uniipisd then,

s P R RGEN T oRaok R P b BB hichptgnine

T4yt 1@ OfS Ma@ed&ﬁ a BigikeMiyddra d:rSss’B(EbubMﬁig PYeEss af th¥botda ester of
the PTO and 5 over|apped LS transferred | ayer of a

déthﬁb@Wth the f%Ylmﬂdadf(f IV)itlm ﬁ{n{Z}lona}hzgcﬁ] é’Vlg‘}p tﬂ?ec amingagid \hearing
SEQJefn li ke the compounds PTA, PTZ, DTA e DIZ

The other compounds with formula (I), in which R is a alkoxy group functionalized with
aminoacid units and m or p is zero, can be synthesized by the same procedure.
Compounds with formula (I), advantageously the ones with formula (I’) and more
advantageously the compounds PTO, PTA, PTZ, DTA e DTZ can be used in the
fabrication of active layers for transistors above described.

Therefore, according to another aspect, the invention deals with the application of one or
more compounds with formula (I), suitably selected among compounds with formula
(I"), in transistors for enantiomeric recognition of chiral molecules in gas phase.

Another aspect of the invention is the use of one - or more than one - compounds with
formula (I) or - more advantageously - with formula (I’) as active layer in a thin film
transistor with a bilayer configuration.

The combination of the PTO, PTA, PTZ, DTA and DTZ for the construction of

13
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A transistor according to this invention is preferably

a field effect transistor (FET) wherein the gate
web@snoade is directly in contact with the conPCI/IB20¢8/000263

| ayer. These devices, enployed as gas sensor for the

recognition of volatile analytes, represent the

solution to the problemof chiral discrimnation of

many substances of biol ogical and environnent al

interest hi particular, the device sensitivity

i ncreases in the charge accumul ati on node. Mbreover,

their main peculiarity is i.nt egratj.on o

A torT o R 75 s o e Ereopoitigh PEGhlig e fepounds i

th@ﬁﬂ)gwp?wﬁg@ﬁ&a&tbﬁsﬁélo@w1ﬁv&ﬁbhon of a broad spectrum

of volatile organic conpounds through the anal ysis of

Asrordias fsormsder B3pericelriBisdrvaspnilstapalsion i gRastiigfed of at least one
BN 1R onE QLR 90 3ha RS B8HSondtb ) S 08y YR it The fast

ecu recognitiron a
mrpmés ar @l rﬁaetthmyor&:y@gam lalas oﬁhomgmmlslv@ﬂefdmhela@rm more
justify,the ggfqt interest of the present invention in

bhyith fogmil ()i e g, consi dering especially both the

Ih_l{ﬂ@%lfefeﬁ@@ ¢t oARE c]{\/@ﬁ'ﬁ%o hRY gﬁllc thirs Al Gftﬁe ﬁgrﬁstlﬁgr comprises at

mcr ectronic I ndustr In particu
lpdtsasvo kayﬂls ébitaycmbﬁduﬂhwmsmmpquhds:h deals with the

ni at zation and.t he ratj on .of the organi,c.
oA BRI ity AR ekt AGH &R Riec bF §eRARRAvith formuta
@&faﬂﬁé arPaRebdtineld A1Xx§dictusintor 8 RoRpHifACHSIS fcfrﬁﬁla (') wherein R’
abricating a sem conduci ng organlc thin film

is pddiogeroatomypideat lesgihgnei laxes of meormpaundwiitigfognelp£l) or §°) is in the
0S a) Preparation of at |east one conducting
éﬁgcg CFESﬁD position on the conducting | ayer of at

A&mslst@n acabirdihged theCinhantih; ca@)hahe paSdrEdrdd thaf filMewhich includes
dielectric layer of at |east one sem conducti ng

e anfac3q Riverlappedrlargmpir-SeiRdergtel D trapgeraed faers drigce this is the
LA BB TR HBTTHA b Wbyt
Fewybes ebain rort &icamponndntvith rfprnidie (B) gdwtein R s ﬁm [hldogen atom,
and/or a compound with formula (I) or (I") in the optical active form.

The term “LS transfer” is used in this description for the identification of a single portion
with a nanometric thickness, to be considered as a single molecular sheet of the active
layer which is deposited on the dielectric layer until the desired active layer thickness is
reached. With the term “layer” we identify each of the conducting and dielectric layers
which constitute the transistor substrate, as well as each of the organic thin film active
layers made of any of the compounds named as PTO, PTA, PTZ, DTA e DTZ. The term
“bilayer” identifies an organic thin films formed by at least two different organic layers
as in the case of PTO+PTA, PTO+PTZ, etc.

In the preferred form, the organic thin film includes 15 overlapped LS transferred layer

of a compound with formula (I) bearing an unsubstituted alcoxylic chain or a compound

with formula (I’) wherein R’’ is an hydrogen atom, and/or a compound with formula (I)

14
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conposed of two organic |layers (bilayer) made of
di fferent conpounds. After the deposition of the

waelp@Beed289 c material, a portion of the diel ectPCTIB2808/000263

renmoved in order to put in contact the gate el ectrode
with the conducting |ayer. Before the deposition of
the organic thin filmboth the dielectric |ayer and
the conducting | ayer are cleaned in order to renove
the manufacturing residues. In order to pronote the
deposition of the organic thin fil man adhesion
r t.er n ully enpl oyed. The deposition of
(ﬁﬁgy%ﬁg%ﬂﬁﬁ: %ﬁvg? m can be thus acconplished by
Megnpre@rablyll @ Arasistor Nejith a ﬁeﬁbg’m@cﬁﬁeildﬁgvitﬁ @rapelties comprlses an
evaporatlon" deposition tec niques as well as by nea
ga%#gmﬁ m inchding: 1Q oxgrlapppd 4iSt irastared Haye s C?lﬁgound with
ol R0 tetinRF unQHFEISHeoDlC Sheih ¥ LGPAER i lomula ()
\elheemh R this an MdroﬁabatbmdikedheohT@ lard 610gentdpped LS transferred layer of a

sen1c tin t her mal .evaporati.qn t hrough
RGN LB orese e A 140 the oppis] SR K [ty pfunds PTA,
BERestS e DY, advant age of this invention will be

hlghllghted in the follow ng description of figures,
Avraphisios apmmms dd thisr inverdiogalseproferabét aefield |effgett transistor (FET)

Ehrain s o sediobi id el MGl Bt R Sopanch@hEr o 171 5,

THedN 8évaded) erhploged d3i dad¥yeisor 00 ffel igttgaltiondt &Glhﬁlecﬁrﬁgftdsprepresent
one of the possi bl e reallzat|on of the present
theyelniieng;thepighlem of chirpl discaingiationaf amysplstances of biological and

e{n@ﬁgﬁﬁ%ﬁ&laﬁﬁ&&t Ofn H%ul%]; fndeq d&rﬁcgpse%gi‘?lgﬁ? 1B&East3§' Sn the charge

ransi constru IOﬂ dccor to the present
dcomatlati@nnode. Moreover, their main peculiarity is the easy integration on a chip in

a matrix architecture (i.e. array) for the recognition and the classification of a broad
spectrum of volatile organic compounds through the analysis of the responses by means
of sophisticated “pattern recognition” computational methods, with the aim to simulate
the molecular recognition ability of the mammalian olfactory system.
The abovementioned reasons justify the great interest of the present invention in the
OTFT sensor field, considering especially both the huge financial and technological
resources of the microelectronic industry, and in particular the plastic electronic industry
which deals with the miniaturization and the integration of the organic transistors in
integrated circuits.
According to another aspect of this invention a process for fabricating a semiconducing
organic thin film transistor, which comprises the following steps, is proposed:

a)  Preparation of at least one conducting layer;

b)  Deposition on the conducting layer of at least one dielectric layer;

c)  Deposition on the dielectric layer of at least one semiconducting organic thin

film comprising one or more than one organic layers of compounds with
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- Figure 3 is a diagramof the Langmuir isothermof a
conpound reported in the present invention; Figure 4

WO 2008/02fi2a9r am of a characteristic curve obtai nECT/IB2008/000263

an organic thin filmtransistor fabricated with a

first deposition technique of the conmpounds; Figure 5

is a diagram of a characteristic curve obtained from

an organic thin filmtransistor fabricated with a

second deposition techni que of the compounds; Figures

6A and 6B are diagrans of the characteristic curves

obt ai ne s ilmtransistors fabricated
with th °$W§$Qf gﬁq%ggosﬁgggn t echni que enpl oyi ng the
IRTarticalap bt@irdingtd the Pravesgropdsed irbthisSntérionf e ordan@ithia film is

7 is a diagramof a characteristic _curve obtajned from

emrosesbafiteroorsanicr lnyess (hilayrs) meds ofidiffprentcoppeundspr i cat ed
%hthta e, RERhESr R dfé?%%ﬁ‘ﬁ:' %hl?]?alf § %Bﬂ*o‘ﬁ%f tﬁﬁ'@ief@é{rfbgis tBBoved in
pressure values diffefe romthose
aiefte |pueld coffachthe gat@AleetnulieSBthethe catidagtimnieya! t he

BetRian fenostod of ey m s Py IHio b REr BN AF e e socting

ffGAR QbBe sml)@a/ﬂ tB%erhb\R the Qaﬁ&faabﬁl@g Rsiduéd. | M

conprising 15 LS transfer, after the deposition of an

Indhidesito prqm@qﬁteedepoﬁu«gup’ré@e orgaaisdhmHilay an gihgsjpm reomstter can be

th harﬁ grlstic curves obtained fromorganic thin

¥5¢ tors fabricated with the preferred

HRPASHobitioN of e 1Bigghie tRIFPHIAY catobé fRisRibEdhSlishbd By Mdns of “drop

filmconprising 15 LS transfer, w th no adhesion

oSt &3pin Foaging dhermal evagorgtien; deppyition frehpipuas 6 el ast hyemeans
S

P RS PARE < R é%?‘@‘&ﬁeé‘&*ggﬁt o Mok @Bt

After the deposition of the organic thin film the gold drain and source electrodes are

fabricated on the organic semiconducting layer by thermal evaporation through a shadow
mask.

DESCRIPTION OF THE DRAWINGS
Further aspects and advantage of this invention will be highlighted in the following
description of figures, which is proposed for the sake of better illustating, but not to
limit: the figures include:

- Figure 1 is a schematic cross sectional view of an organic thin film transistor
in a “bilayer” configuration according to one of the possible realization of
the present invention;

- Figure 2 illustates a schematic representation of some of the step needed for
the transistor construction according to the present invention;

- Figure 3 is a diagram of the Langmuir isotherm of a compound reported in
the present invention;

- Figure 4 is a diagram of a characteristic curve obtained from an organic thin

film transistor fabricated with a first deposition technique of the compounds;
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enpl oying the PTAto obtain a filmconprising 15 LS
transfer, with no adhesion pronoter; Figure 11 is a
waelr@gnzsof the characteristic curves obtai nedPET/mBR008/000263
organic thin filmtransistors fabricated with the
preferred deposition technique enploying the PTA to
obtain a filmconprising 15 LS transfer, after the
deposi tion of an adhesi on pronoter; Figures 12A and
12B are diagrans of the characteristic curves obtained
fromorganic thin filmtransistors fabricated with the
preferred deposition techni que enploying the PTO and . .
t he - PTAF g8 b iS4 Hagram; ofia chghagterigicirice! 1p?<§ﬁgme4n Qganic thin

PTO andghy, L@adsistits ekicRbd Plfth 51 QUSRS dkaésidsd téc’flﬁiqg]g of the

illustrate some significant characteristic curves

t he expespamigl evi dence of the gaseous anal ytes
detectign, far, th onpqunds at first cancentration
lover . s b, poL BT SiaERa el o Rl SR Fhd from
thin fibahfcansh SHRE tedisistord NEbrdatddS withaikd §fréRfled a36Pbsition
of PTG, Figures 13C and 13D illustrate sone

si gni f i teghniqesempleyiag thethTO toublads a gimichmpeisips iLibetrangfer;
evi dencg. of the ga u pal . d Cli t h r
Crnce Bl N RO LB kO P bl i i

| evel . filigeSRnsistor @8nsiveire fabpicated &dthUhit Pefafedodegpasition technique
thin filmtransjistor including an LS transferred | ayer
of PTO, emplgwingdhel IO syith pregsure velyss disfeent G those preferred;

signifi F%@%esfﬂ%éﬁﬁ? 88 rairé Hia aﬁ{é{o\fﬁﬁe Qﬂarééﬂ&gisﬁé Qﬁfg’?gt%ﬁtfeaﬂlled from

evi dence gaseous afa es detectlion,
enant i oomganic dompHilan disaraistoas ffabrdateclo wdthn ttheatpreferrbd vaeposition

eSS LN SRS A8, BRSSPt
after the deposition of an adhesion promoter;

- Figures 9A and 9B are diagrams of the characteristic curves obtained from
organic thin film transistors fabricated with the preferred deposition
technique employing the PTO to obtain a film comprising 15 LS transfer,
with no adhesion promoter;

- Figure 10 is a diagram of the characteristic curves obtained from a organic
thin film transistors fabricated with the preferred deposition technique
employing the PTA to obtain a film comprising 15 LS transfer, with no
adhesion promoter;

- Figure 11 is a diagram of the characteristic curves obtained from organic thin
film transistors fabricated with the preferred deposition technique employing
the PTA to obtain a film comprising 15 LS transfer, after the deposition of an
adhesion promoter;

- Figures 12A and 12B are diagrams of the characteristic curves obtained from
organic thin film transistors fabricated with the preferred deposition

technique employing the PTO and the PTA to obtain a film comprising 10
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| ayer of PTO and an LS transferred | ayer of PTA;
Figures 14C and 14D il lustrate sone significant

w@eh@saed28y i stic curves of the experinmental eviPEenB0e000263

t he gaseous anal ytes detection, for the enantioneric
conmpounds at a second concentration | evel. These
curves were obtained using an organic thin film
transi stor including an LS transferred | ayer of PTO
and an LS transferred | ayer of PTA;, Figures 14E and
14F illustrate sonme significant characteristic curves
of the exPerlnentaI evi dence of the gaseous anal ytes
¥

det ect ilohtransbwpf PEPwgd S ranskrPEP ikt ure of the sane
Conpourtﬁiﬁ s 134 1ah§ 13BN fHufate asoﬁﬁcsgﬁ‘gﬁ&ﬁp CRRh A SHse IEurves of the

| evel ese curves were o tal ned”using an organic
t hi n f idspedimansli esfidencad aﬁ:ﬂhel @hsegusaamalyfest de&m:&be,rfbethe compounds
| ayers of PTO and an L i sferred | ayer

Fi gur e % §iist eRICPR{Fation Jevel-ghileps BUNEs ¥ CSpefined g an organic

curve qﬁlmnﬁw@ﬁt& lﬂclm Fgrarﬂm {h ARt Ser bETQdi ng an
LS transferred | ayer O and an LS transfertedl ayer

of PTZFigingui3s anﬁAsmamastnatqmrreamgnﬁm clsarwrisitlg gnrves of the

characteri stic ,curves of msnt

The gasentonial yiuRes el o osRebinfiBss HEH6E For e
enant i GpRAtidindRGAIpatads aﬂa%&ﬁ)n@ld:bid@%tr&@frﬁle@éﬂ ‘Bhd3e durves were
using an organic thin filmtransistor including an LS

t r ansf ehtaieed usjes apforgane Hiny fiim m@snswangqlwln%en|1ai/€ansferred
of PTZ’la%é} Epgére 1 an organic thin filmtransistor

(OTFT) bil ayer" configuration is schematically
depi ct etigaes 04 Aliand laBellwsftratem)nmmgﬁiﬁbmt chahdteridtic @umeﬁ of the
t he present inventi on. %@ansnstor i ncl udes on

conductSXREIMsRial  evifleRry 8 aSPSeOHY BRadyiett ‘?t?,"tllogy dor the

20 t hatepantiomeric compounds at a first concentration level. These curves were
obtained using an organic thin film transistor including an LS transferred
layer of PTO and an LS transferred layer of PTA;

- Figures 14C and 14D illustrate some significant characteristic curves of the
experimental evidence of the gaseous analytes detection, for the
enantiomeric compounds at a second concentration level. These curves were
obtained using an organic thin film transistor including an LS transferred
layer of PTO and an LS transferred layer of PTA;

- Figures 14E and 14F illustrate some significant characteristic curves of the
experimental evidence of the gaseous analytes detection, comprising the
racemic mixture of the same compound at a first and at a second
concentration level. These curves were obtained using an organic thin film
transistor including an LS transferred layers of PTO and an LS transferred
layer of PTA;

- Figure 15 illustrates a significant characteristic curve of an organic thin film

transistor including an LS transferred layer of PTO and an LS transferred
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togheter with the substrate 12 forma field effect
transi stor. The conducting | ayer can be nmade of

W@ 008021239 p-t ype doped, while the dielectric |ByEIB20000263
be made of silica (SIQ2) . On the dielectric layer the
organic thin film30 is deposited as sem conducti ng
material, formed in this case by two different |ayer 3
1 and 32 nade of different conpounds. In particular,
the organic thin film30 conprises one |ayer 3 1 nmade
of a compound with fornmula (1) bearing an
unsubs itutte al coxylic chain or a conpound with
f or mul 23Ky rein R ' is an hydrogen atom (such as

the PT@)zigIQESO(?éAII%@ Alistche Q)‘rﬂee ?&iﬁ‘éaﬁta&lﬁfac?e%su@r&rv@@ &f the

| ayer made of a conp ound I n e optl cal active orm
(such axp@Tﬁentdl’T@;deD@'ﬂ of T paseans agplythe rivelation, comprising the

exposedntameanmpyvidh. Bk S hes bt Ly g thin

CONPOS gilinh @ahdidtod Ihdin® inai BedamiferfidanseOfoft PEOL&d an LS
transfer of the abovenenti oned conpounds with formnul a

(I) or tl(aFI§ferf%@}’¢rmf|8§|ZG| cul ar as LS transfer of the

¥ r. 3 L

| eS tcﬁgfq_cs in aé]ig\‘ Er%m#t %dﬁy’@ mouﬁ d?,’ﬂf?\/& g&gguratlon is

scHglﬁatlcElTyzd@T&ed BECArding ondef theﬁpm;ﬁlb&&eaﬁﬂaﬁmbeﬁﬂle present invention.
erinmental results during the det ectl on

f 1t hg
henwangistoy inguden ong gerdging lexere!0 Hiet Ierst epg digloctric layer 20 that
to?ﬁ&&r\){u{ﬂ BRSO ateS1 ﬁ)ﬁlﬂ' 4 f&ld PE% BrafBkdh. ﬁﬁg c&‘h&lﬁtlﬁ’g layer can be

ansi stor wherein the organic thin fil
medmnefisilicorch-tybe doped, whide t]rayhrrlecmcilaﬁf@rb;an batnade W’ Stlhca](SIOz)

O 2 TR i Bt b S P G e e
fo%&@lrﬁﬁﬁs @MSE |F)?r awoRIiffe¥8Y laydry€andr INSbéd 6f difRRINE compdidds. In
organic t Imis constituted of 10 single LS

partieulass the Qmarmdun dilfhotheanrisenges lager Fhenade p§atqompeped with

PTZ )
ool Buhd Sul BoyPURE-CAE AN M orc ool i) Rff
whEBIh Tt inhrd Rydrbgencasia YQich ag thealyBO) déposicaionrrtihe ghléc‘:trla layer 20,

"bottom gate” configuration, while the source
ansl ener layried2gnagdejof meompaynd in the optlcal active form (such as PTA, PTZ,

DTA, DTZ) having the recognition/selectivity properties, and thus more exposed to the
analyte.

Each layer 31 and 32 which compose the film 30 is obtained by means of the LS transfer
of the abovementioned compounds with formula (I) or (I’), and in particular as LS
transfer of the compound named as PTO for the layer 31, on which overlies the LS
transfer of the compounds named as PTA, PTZ DTA, DTZ for the layer 32.

The best experimental results during the detection of the analytes in the gaseous phase,
when no chiral discrimination is required, were obtained with a transistor wherein the
organic thin film 30 is constitued of only the layer 31 fabricated with 15 single transfer
of PTO, while for the enantiomeric discrimination exepriments the best results were

obtained with a “bilayer” type transistor wherein the organic thin film is constituted of
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el ectrode D are fabricated on the sem conducting | ayer

32 of the organic thin film30 ("top contact”
w@ooBiogreeat i on) in order to obtain the typical PCihiEBmed/ 000263

of the field effect devices FET. In the sanme manner it

has been fabricated transistors with source and drain

el ectrodes placed in contact with the conducting

substrate 20 and at the sane tinme built-in the layer 3

1 made of PTO ("bottom contact” configuration), but

the devices in top contact configuration have shown

N . T .
aléd E)TAQMHWFZ)QO fd?fﬁ thdy IyQI ff erent charge transport

ng regines: k or tridinmensional transport,
leh gam eteaireds O afc@ewramstohes pevinceontast witht the cenﬁuognatl@/er 10

st gidior SPOURPHY BEERGRE iR, Spged HERREGT Bl the dain

elbdiRdb T afcf ABGcARRL YEER dehfcoRi@dinicdagee mac(;mdu e,t:gmma@maﬁml 30
the dielectric 20, when the@ggte G and the drain D ar

(“wopsatacy ensiligriasien) i orHer losphian the tipral ghanssbebithedisld éffect
deVICeV\pE'T” no gate potential is applied, at a fixed
source-drain potential, the transitor works like a
Incihe Rirh€ Snaphear it andbédnefabBasadr ®dsisans aithoount dntialrain electrodes

plggeltji[ig g(-))@)tgég\lq{]hct%g H, e utcﬁiI . gtgasﬁggo fll%f%at the %\%2?2"?1}%"6 '\I}d-'t %/tlhe layer
i;]%d@w I\ ‘Bf)ttd)rﬂ d(':b?@iét”b&(o ﬂgﬁraﬁ%ﬁmit 1R delicthén top contact

yte in t e active |layer down t0 the dielectric
caydiigeratiay have showh érchettoi ¢xperimentalpptulisat i on of a gate

8y e PR A P aRePe e R ivafnis ol HiEbARH o the
P afferat dhﬁrg%ht?aﬂs?ér@ Wstking @gigiesOh Hulle o@rtﬁdi’ﬂlheﬁxsmnal transport,
sem conduct or er the exposition of the active

which dakies plagy ahen ghet deaicanningthe offsitate (noygate ptenfial isapplied) and a
blalmenmonglrtrz{nls;l)(oert twm ht tlaﬁgssgfgceqn XQJemgﬁl r\ééi%ﬁ %Ej tﬁeqﬁteffﬁc%l lfétween

the organic semiconductor 30 and the dielectric 20, when the gate G and the drain D are

properly polarized with respect to the grounded source S.

When no gate potential is applied, at a fixed source-drain potential, the transitor works
like a chemiresistor and the measured variation of the source- drain current is caused by
the conducibility of the organic film, induced by the interaction with the analyte, or
induced by the permeation of the analyte in the active layer down to the dielectric gate
layer.

Instead, with the application of a gate bias, a more consistent variation of the
bidimensional source-drain current is measured, this current is confined in the internal
region of the organic semiconductor. After the exposition of the active organic layer to
the analyte, some typical device parameter like the threshold voltage Vi and the field
effect mobility change since both depend on respectively the volumetric density of the

trapped charge in the semiconductor and the potential barrier between the grain
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effect nobility change since both depend on

respectively the volunetric density of the trapped
wEeb@sn®28N t he sem conductor and the potenti al POEIB2068/000263

bet ween the grai nboundaries due to the polycristalline

nature of the film The interaction of the gas with

the filmcan originate trappi ng-detrappi ng processes

of the free charges and the consequent increase or

decrease of the potential barrier between the grain

boundaries. In Figure 2 are represented some of the

buBe dgP 48 i PAYFOBHUIFG Rty Tt 06 SHSPP AL Cly e B with
thé OﬁlF‘P Q:arpyor@na'te? %ﬁplﬁg—ﬁietrhﬁﬁ’rﬁ C[ﬂﬁé’éé%' 80 ther ¥Rk cHarge®tind the

east asilicadielectric l'ayer was prepared. A
ccmﬂmjubntpmrt:aso or ddore2Se of the hetentiab batier bQiWIquﬂéﬁ gigdrs boundaries.
noved in_or o fabri gat SucG
e 18, & fL° Aeqrcaentgrtl Ssaplte X ér nee % ?812; JL (% Frér{sfst(graéo?lstructlon
mk&ﬂg@ug@@@ﬁ%dﬁmﬁgmmmurlng resldues t he substrate 12
can be preventively treated wi_th an adhesion pro

Ingilly Phasbstaate dP foaeﬁfslewd Pintgass ¢ YHeonerRIABGEE 18y tftdofﬁ least a
s%cea {i‘ ér'% 'la e? L{#/egt(% epalrléquA'” fil‘?r o \ﬁhﬂﬂf »9Qf ﬁleu@ibfegﬁrlm layer was

écul es Fon e substrate. Then
reﬁﬂ;@ed)fn dftterreo Efbricata ssdcessivebf thagato efecwor Wi th fornul a |

were carryed qQut in order to formthe t
Agerg gnstgta{)% Washing,paeseduts ofog dpyeying o’rﬂl Clélrﬂl%ﬂé(l:tﬁt‘élg% residues, the

srf%&é%é GioNghnV 8E n B¢ Fg)&l&g ntf R Mikehi8® Rt 4R Sadhéén Eﬁﬁﬁ&@ﬁ 83.0Yhe latter,

ns of sting”, "spin coating thernal
dtqmmhmgatnl the" eroplofpgd depmmogf teglgngtm,“qou@c hefuseful for favouring a

chi Af t n f the organic thin
“‘?‘ SR §tg Wiont 1quglg ‘ﬂ? L@’SH #Pguration and with
ThdiFordest Hige 8% ﬁiﬂsﬁ@ﬁsﬁc&?mﬁ@ hfithOfdraila N aedr& EdrBiletl ©at in order
the gate G source S and drain D el ctrodes can be

tof atymr thet teahsistort Weanmlthlévfﬂgbﬁ%rt T deposifinndcam pe e saceording
vEIPEc oottt 5 RSBy sheb? SRS Saful (A cputine
thichdl e@apbration” or by means of Langmuir-Schéfer techiques.

After the deposition of the organic thin film preferably in a bilayer configuration and
with the desidered thickness composition characteristics, the gate G, source S and drain
D elctrodes can be fabricated by thermal evaporation of gold through a shadow mask 5.
The final result is therefore a field effect transistor as that schematically represented in
figure 1.

Concerning the compounds deposition for the obtainment of an organic thin film with
the desired chracteristics, the Langmuir-Schéfer deposition technique afforded the best
results, in particular if preeceeded by the treatment of the substrate 12 with an adhesion
promoter 23

The deposition according to the abovementioned techniques is performed keeping the
compound 3 at a surface pressure included between 1 and 50 mN/m and preferably at a

pressure matching with the condensed phase pressure of the compound.
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Concerni ng the conpounds deposition for the obtainment
of an organic thin filmwth the desired

W@ booaoesd stics, the Langnuir-Schafer depositiBPCI/IB2008/000263
techni que afforded the best results, in particular if
preeceeded by the treatnent of the substrate 12 with
an adhesion pronoter 23 The deposition according to
t he abovenenti oned techni ques is perforned keeping the
conmpound 3 at a surface pressure included between 1
and 50 niV m and preferably at a pressure mat ching with

t he condensed hase pr.es e of ound. The .

Theedspopitipo avamgr o S0 Rysters ggfeﬁ % %ﬂr}gw‘@m@% puring
th€ BegerBftit, RN ach @éﬁdsﬁﬁnt e v&%ﬂe\{'ds%mrate@f\i'aﬁ‘she@ﬁﬁﬂ chloroform,

deposition, the vessel was accurately washed with

acetohey atlianp handaoaten des, subplmﬂ bighamtwm@r (Mibpera BhilleSe 18,2 Mo

o, Bets Rt U Siphasr et s kel 2858, M S hpiRE greDs
app mﬁﬁgke GH D8 apparatus Bot h t he functlonallzed
ggounds PTO and PTA were dissolved in CHC 3 w

erfinctiongized fcompeands HHO sngy PEh were @ﬁfsbfﬁ%é %@13 with a
2 f4
C({ngerﬁ%é‘ta’gn PE % ag‘x 19 é\ﬁﬁgﬁ' gfréao%uﬁ}gﬂ o0 e?ﬂ}%%a§oputl'?)of%9% solution by
mdzhrfsf(ﬁT s ti0 Syririge] duelingpinedll ropleaof soliMion b diffméns ennq of the
produced b Carl Er ba, , wer & p ctro hot qnet r i
whienauticns A the gt vapduced By crald € of gRgqigghotometric
géhénwat the air-water interface was sIomAy and
continuosly conpressed at 10 A2 rate for each
Afierptht isbiverrt mpmtmm the fifating filnh atthe purevwm intepfase was slowly and

cont enpor aenou alto ed | h
eGP L FPTRBEHL P L0 e B Sadtibelion ALl QR i pressue
wa Borltithssi sty adHitoRld Byng Walliel belande WRild ac @sovem curve of
transferred by the Langnuir-Schafer (LS) deposition

e%h@ﬁnpbu@BObvnwdmerlng the substrate, holded in an
TR mo? l%r | :!1ttthg air-water interface was transferred by the Langmulr-Scl}léifer

(LS) deposition technique, by lowering the substrate, holded in an orizontal position,
until the contact with the floating film was achieved. During the transfer, a surface
pressure of 20 mN/m for both functionalized compound was normally used. Before the
transfer the substrates were hydrophobized by exposition for 24 hour to an 1,1,1,3,3,3~
Hexamethyldisilazane saturated atmosphere used as received from Sigma-Aldrich

In Figure 3 is represented as an example the Langmuir isotherm curve for the PTO, as is
evident form the figure the condensed phase for this compound is reached at surface
pressure starting from 20 mN/m. This surface pressure value was the best for the
fabrication of an organic thin film transistor with the desired performances.

Some experimentale results are illustated reffering to the following example

Example 1
Synthesis of 1,4-bis[5~(2,2°-bithienyl)]-2,5-bis(octyloxy)benzene (PTO)
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until the contact with the floating filmwas achi eved.

During the transfer, a surface pressure of 20 m\/ m for
whodok/opa2rt i onal i zed conpound was nornmal |y useRCT/Beher/®0263

the transfer the substrates were hydrophobi zed by

exposition for 24 hour to an 1,1,1, 3, 3, 3-

Hexanet hyl di si | azane sat urated at nbsphere used as

received from Sigma-Aldrich In Figure 3 is represented

as an exanple the Langmuir isothermcurve for the PTQ

as is evident formthe figure the condensed phase for

this conmpound is reached at subﬁqge pressure starting

from20 nVm This surface pressér'é val ue was the best

for the fabricatign of san grgani csthinsfil mtransistor

Wi th the desired\per : s Sprgekper i ment al e

results are illustateaTeff/eringto the foll ow ng

exanpl e Exanpl e 1 Syntheshs ;of

I,4-bis[5-(2,2‘-bithienyl)?§2?5-bis(octyloxy)benzene

(PTO) OC8H17 Na2CO3 (0.36 g 3.40 nmol), Ag20 (0.79 g

3.41 mmol) and Pd(PPh 3)4 (0.06 g 0.052 mmol) were

added toogustirred sol ution of Pedtr

5~(4, 4,5, 5- t etg ames hypP-¥; 3, PiRfpxabarplah S
yl)-ﬁfh%\ajéw .c08. 76 ifol')’, L
|, 4»4Bi odo- 2, 5-di oct yl oxybenzghe (preparéd”as reported

in the literature: Bao, Z.; Cﬁbn, Y.; Cai, R: Yu, L.
Macr onol ecul es 1993, 26, 5281) (1.00 g, 1.71 nmmol) in

20 of dry 1, 4-djoxane t under pitro

Nat s it 8 24t ih A eoOrkE arl e bEiPE 696 0052
1) Wérel SIMRE kAL Whifred AbuBSn 8f 5SS 3-RrhaéingB1,3 108 0xaborolan-2-
reaction m xture was cooled to roomtenperature, and

yiH2e2’ dithiophenenss (1HOs, eApomaodd aad A dedivdd-2pT-divstiyloybenzene
An agueous sat ur at ol ution O NH, + was,,t hen. agde

S nTseie ndhe RPHHrEs Hipr 1t ot aksr G Rypau L

MAEMVIEcufs11988 L 26,528 B (1008 11 trhma hi 40 QkiSofsd¢lil Widioxane kept

sul phate, filtered and the solvent was evaporated at
upded unirager agsesphereTHer watinne migrparasomamed o @ the reflux

te?ne;lelrgtlﬁe. After 8 hours refluxing, the reaction mixture was cooled to room

temperature, and the solvent was then evaporated at reduced pressure. An aqueous
saturated solution of NH,4 Cl” was then added, and the mixture was extracted with ethyl
acetate. The organic extracts were dried with anhydrous sodium sulphate, filtered and the
solvent was evaporated at reduced pressure. The residue was percolated on a celite
column and the crude product was purified by column chromatography over silica gel,
using a mixture of petroleum ether and dichloromethane (8:2) as the eluent. A yellow
solid was obtained, which was further purified by crystallization from dichloromethane-
hexane(0.99 g, 88% yield), (m.p.: 149-151 °C), and characterized on the basis of the
following NMR spectral data:

'H NMR (500 MHz, CDCls): & 0.89 (t J= 6.7 Hz, 6H) 1.24+1.45 (m, 16 H), 1.58
(quintet, J = 6.4 Hz, 4H), 1.94 (quintet, J = 6.4 Hz, 4H), 4.12 (t, ] = 6.4 Hz, 4H), 7.04 (I,
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colum and the crude product was purified by col um

chr omat ography over silica gel, using a m xture of
w@edsodesm et her and di chl or onet hane (8:2) as P¢EIB2008/000263

eluent. A yellow solid was obtained, which was further

purified by crystallization from

di chl or onet hanehexane( 0.99 g, 88%yield), (mp.:

149- 151 C), and characterized on the basis of the

foll owi ng NVR spectral data: 1H NWMR (500 MHz, CDd 3)

d 0.89 (t J= 6.7 Hz, 6H) 1. 241 45 (m 16 H) 1. 58

qui nt et ,

(quintet, J = 6.4 Hz, }—?
J4H}H22Hi,27éi’(d J=3.8Hz, P 7429)-725(1@44@173448 2142 7427|-()d,1 3.9
H%IZDE}IQQ 3.9 Hz, 2H), 7.207.25 (m 4 H), 7.24 (s,
7(dJ 39Hz 2H) ppm 13C NWR (125.7 Mz,
tcmsmk (1a53741v11% Q2CBR, S 2@13622 89. 3036,2: .38, 29843 % 85 69.73,
1.87, 122.62, 123.26, 123.48. 124. 15,
1i§’$7’81122 312926, 123487 024. 15342985, 13?-Z§12b37p%ﬁn13M§4 (380914920
5 7 | cd. for C38H46QRS C, 68.84, H, 6.99, S, 19. 34,
ound C, 68.58, H, 6.80, S, 19.21. Exanple 2 Synthesis
Avhl. 8c41@l. Foib CsHud) 34 ThioB 81,0l 6:995Sy 19.34;] und ZS)68281 Hy 6.80, S,
Ic 1%it oxycar bonyl am no- 3-
8 nyl pr opi onyl oxy) hexyl oxy] phenoxy} hexyl ester of the
E36ingle(2S) - 2-tert -

But oxycar bonyl am no- 3- phenyl propi oni ¢ acid (PTA)
Sethaps of26-12,5-bis-[2, 2']b1th10phen— -yl-4-[6-((25)-2- tert—butoxycarbonylammo 3-
[ o

10 p er[gl &rgﬁorg%g%ﬁﬁ%(ygxﬁjp%g%aﬁx%%gg | Ophefiox Lhea% (2%')-2-tert—
Bﬁ@iybarg&%{%%b,(}%eﬂﬂ fbpiohic 4 mt in2mM of THF and

was stirred under sphere. After 20
m nut es 6-brono-I|-hexanol (2.93 g, 16.10 mmol) was
added dropwi se, then the system

P
[

Q LN—tBOC
om
tBOC\
H, NH
N 0O
0]
Example 2.1
15 6-[4-(6-Hydroxyhexyloxy)-2,5-diiodophenoxy]hexan-1-ol
OH OC4H,0H
I I
+ 2 g SN OH NaOH >
I THF/DMF .
OH OC4H20H

A solution of 2,5-diiodohydroquinone (1.80 g, 4.97 mmol) and NaOH (0.44 g, 11.00
mmol) in 2 ml of THF and 4 ml of DMF was stirred under N, atmosphere. After 20
20  minutes 6-bromo-1-hexanol (2.93 g, 16.10 mmol) was added dropwise, then the system

was heated to 50°C.
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was heated to 500C After 48 h the reaction was
guenched by addi ng an aqueous saturated sol ution

WwW@RMBKWG239 The product was extracted with PCT/IB2008/000263

di chl oronet hane. The organi ¢ phases were washed
several tinmes with a solution of NaCH (10% and water
to elimnate unreacted reagents and DMF, then dried
over anhydrous Na2SO4. The sol vent was evapor ated at
reduced pressure. The crude product was washed with
di ethyl ether and the solid purified by neans of a

Adeon8 hald reastionfwasi quesched Y addih@@n aqueous saturated solution of NH,CL
gl chl or oret hane/ petrgl eum ether (7:3) to elute
Et“éas ErastRe Vi Hwhl%%%th%@ tldeeprganic phasys gvere uashed

S gt AR D By i

add PMIGnthdn ddiéd divdR apnbprondXa, SCRCITRY solvdqtilwa'%ev@bﬁateald) reduced

%?534}%%_ 49@'&5& R%EJ%&: Vlv%%\}v%fhseg M(qnﬁ \(jlfg{l?y% e#eagllld the %g] d( Purlﬁed by

nfblths Jf)‘ T sﬁ’or@ cbﬁl)nn df ﬁ@ca( 1 u% &Hﬂgroﬁ%@a%g&&% %6%'%7 3) to

e@ee. mrodysztz .aa@ ihem i@ﬂl}’B@eppemo ehriall 49@4B3% yigldyof 2 white solid.

o5 tRER 370 |3§9§3§93é§ggﬁég§g§§ng OH8Y: 1864, 35024551 1215, 1058,
1624 dn B R (o bk, @Bb%y&%bgé%hﬁﬁnl% :3:49 (m, 4H), 1:51+1.58

phenylproplonyloxy)hexyloxy 2 I 1 odophenoxyJ hexy
(ms4ld), 16P+1.6e (1(12&)1) 2-78et .85 (m, 4H), 3.66 (t, 4H, J = 6.7 Hz), 3.93 (1, 4H, J =

| am no- 3- phenyl propi oni ¢ aci d.
6?%%%%@%8 PR 33 g, 3.26 nmol) and DVAP (0.072 g,
JRIE, t83293 0b . . i
N- BOC- L- phenyl al ani ng) (0 % ,ygvg%ggfrmgl’?flén 56}3 [72-086-86 23,
12806, d2Y 406 ppioxy) - 2, 5-di i odophenoxy] hexan-1-ol (0.75 g,

AVl ol bt B ggecn B4 S BRI R B ol B o

Example 2.2
Synthesis of 6-{4-[6-((2S)-2-tert-butoxycarbonylamino-3-

phenylpropionyloxy)hexyloxy]-2,5-diiodophenoxy}hexyl ester of the (28)-2-tert-

Butoxycarbonylamino-3-phenylpropionic acid.

1
QeettaOH i BOG I O™ HN-B0C
I on E;N, DMAP H NH I:[ 0" o "
> —_—_ B
+ H O Ne IPCC, CH,Cl, O 1
1 ‘s0C

o]
OCgH;,0H

Triethylamine (0.33 g, 3.26 mmol) and DMAP (0.072 g, 0.59 mmol) were added to a
solution of N-BOC-L-phenylalanine (0.79 g 2.98 mmol) and 6-[4~(6-
Hydroxyhexyloxy)-2,5-diiodophenoxylhexan-1-ol (0.75 g, 1.33 mmol) in 10 ml of
dichloromethane. The mixture was cooled to 0°C and isopropenyl chlorocarbonate

(IPCC) (0.42 g, 3.49 mmol) was added dropwise under stirring for 10 min. After 60 min,
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(I1PCC) (0.42 g, 3.49 mmol) was added dropw se under

stirring for 10 mn. After 60 mn, ethyl acetate was
wa@oaedse2and t he organi ¢ phases were washed w t PCEHIB2008/000263

aqueous sol ution of potassium hydrogenosulfate (5% 2

x 10 m), then an aqueous solution of sodium

hydr ogenocar bonate (5% 2 x 10 m), and brine. The

organi ¢ phases were dried over anhydrous Na SO4 and

the sol vent evaporated at reduced pressure. The crude

product was purified by chromatography on silica gel

1 Mtd&ﬁvﬁ@ hiet) /idnae oedaa il s a@éiﬁirdﬂé‘ RekIRIdNyith 8 ai@loBs solution
t(j as el uent_ obt ai ni ng 3& (75%yield) of a
@ﬁtgéslwvelhwdwggmqsulfatﬁ (é%Bﬂ)x 10 rela, en 3@.@aue0219391ut123@i sodium

hﬁ%gﬁ{}ﬁ%@%ﬁt%@’a %édigfnl)]; %é& Pré%?ﬁz&) %r(%]ngﬁb zﬂ%b%?es 1\9%5 ]dflgd over
aﬂl&d}ous WNA8D, 2hd (8 sokdnt elapbfiteddt reduced Wessﬂre?!ﬂﬁe 8@idé product

4H) , 023. (m_ 4H), 3.92 (t, 4H,J = 6.4 Hz),
wgs 044?%!@66( m g>4H) chipmzioerephy( brn ppilicy ogel( pdising, pptroleum

(?l F?l):]ﬁlo%nﬂe%haglg/e{h'yi( §ceta)4é_|(8 d. 25 ad e ﬁ%ﬂt obzan:l'lﬁ (1305 3@5% ;rle%% of a
depayed®CoiNVR (125. 7 MHz, CDCl 3 cod 25 14 25 35,

15 B %%389302@@5’%1283%ﬂ%"faﬁm‘%%tsaaf‘ssﬁzbz18 1o 055,756 e

1152. 42, 154.71, 171.60 ppm Anal. Cal cd. CA6H62I 2N20L0
© C, 52.28; H. 5.91; N, 2.65. Found: C, 52.53; H,
i NPER (800 MBS, CBLhINY .32+ BAG¢nt Kl 54706, 68H) 1.48+1.56 (m, 4H),

LB BatEbal T b Be 1D, 503350 o 5 5 (he, 3 = 6.4 1)

B ) DB [ e W1 7

Iﬁg;ﬂdﬂ(@'lﬁﬁ)AﬂlﬂyW]ﬁ&sZﬂlaR@m{z()W ﬂB@ llge, 4M,6237 Happpm; Ag20
PR 1%’5 7 MH§1CDC13) )8 25. 14 25(35 27. 98) 28.06, 28.59, 38.03, 54.21, 64.87,

69.61, 79.28, 85.97, 122.31, 126.56, 128.11, 128.95, 135.84, 152.42, 154.71, 171.60

ppm.

Anal. Calcd. C4He2IN2O10: C, 52.28; H. 5.91; N, 2.65. Found: C, 52.53; H, 6.22; N,

2.65.

Example 2.3
Synthesis of 6-{2.5-bis-[2.2'Tbithiophen-5-y1-4-[6-((28)-2-fert-butoxycarbonylamino-3-

phenyipropionyloxy)hexvloxylphenoxy thexvl ester of the (28)-2-tert-

Butoxycarbonylamino-3-phenylpropionic acid (PTA)
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(0.011 g, 0.009 mml) were added to a stirred sol ution
of 5-(4,4,5,5-tetranethyl- 1,3, 2-

walcwgapasol an- 2-yl ) -2, 2" - bi t hi ophene (0.198 g, POr/682808/000263

nmmol ) and (2S)-2-tert-

But oxycar bonyl ami no- 3- phenyl propi onic acid
6-{4-[6-((2S)-2-tertbutoxycarbonyl am no-

3- phenyl pr opi onyl oxy) hexyl oxy] - 2, 5- di i odophenoxy} hexyl
ester (0.326 g, 0.308 mmol) in 5 mM of dry 1, 4-di oxane
kept under nitrogen atnosphere. The reaction mxture
was refl uxed over9|ght Then, the m xt u,gswas cool ed
to room tenpefatiie, and thg stV sl-kinal ly
evapor at ed at ed>pressure: An aqueo atur at ed
solution OfF NH4 +Q (10 m) s then added? and the

m xture was extracgﬁ_gzt_ Vbtonethane (15 m ,
three tines). The | co tra@ds were dried with
anhydr ous sodiun1su|phate fill ¥°8¥ed and othe sol vent

was evaporated at reduced pres gﬁﬁﬁgge pr oduct

was purified by cg&unn hr ov ilica ge
Jdi chlloggonet hane /

A yell ow solid was

using a m xtur f
i solated (0.210 g, 8096y|eld) mhich was further

Am
et hyl acetate/ ; : 2 7/é§\6\ en;
purified by crystallization from
hexane- di chl oronet hane (m p. 121-123C). The structure

of the conmpound was proven by 13C and 1H NVMR 13C
SO(8:969) 2, 0.6 3 mmel, Az Gel44m 05681 npgob gnd Pd(PPh3)4

@?éf%s?-%?% S %Vfg%‘f‘déi%é 6951884 S0P 14 3 bwrametyl-1.3.2-
APBHGSIan27) A HBRpHRe 1DISES, ¢130.08, ABGNIund  (28)-2-rert-
iy ebehininos BIgPIDRIAg m 41 34942 (5. SR (O 2-tert-
%t&}c%%yﬁnﬂhm&%ﬁwﬁg?pl?ﬁglo@e?;lm@? %g%%ﬁh&@%)ﬁﬁefoiy}:ﬁezyls ester
(QB% gAO 808 mnat) (m$ nﬂla)t dr>41 43lioxné Re;(tbmiemmrpgem eﬁ@o:qphdre The

rf:alﬁlon Jmlg’tufe ggv% refﬁﬁf(g O]‘}eﬁ_rgg}ttd %hﬁﬂ ﬁt§ gmﬁgre y% coolegi to room
tdmp@dtu] ahdthel dolvbnt washally evaporated at reduced pressure. An aqueous
saturated solution of NH,*CI" (10 ml) was then added, and the mixture was extracted

with dichloromethane (15 ml, three times). The organic extracts were dried with
anhydrous sodium sulphate, filtered and the solvent was evaporated at reduced pressure.
The crude product was purified by column chromatography over silica gel, using a
mixture of petroleum ether / dichloromethane / ethyl acetate/ (8:2:2) as eluent. A yellow
solid was isolated (0.210 g, 60% yield), which was further purified by crystallization
from hexane-dichloromethane (m.p. 121-123°C).

The structure of the compound was proven by *C and 'H NMR:

BCNMR (125.7 MHz, CDCl3): 8 25.66, 25.96, 28.26, 28.29, 28.45, 29.25, 38.44, 54.44,
65.32, 69.51, 79.81, 112.05, 122.73, 123.31, 123.50, 124.27, 125.84, 126.94, 127.86,
128.47, 12§.28, 136.04, 137.33, 137.64, 137.96, 149.19, 155.03, 171.96 ppm.

27



10

15

20

25

(d, J = 3.9 Hz, 2H ppm Anal. Calcd. C62H72N2Q 034:

C, 65.70; H 6.40; N, 2.47; S 11.32. Found: C, 65.63;
w0H2008/08239 N, 2.51; S 11.40. Exanpl e 3 Synt hesi BCDiB2008/000263
|,4-bis[5-(2,2 -bithienyl)]-2,5-(2,3,4,6-tetra-0O acety

| - b-D- gl ucopyranosyl)- benzene (PTZ) Exanple 3.1
Synt hesi s of 1, 4-di net hoxybenzene | odonet hane (4. 98
m, 9.99 nmol) was added dropwi se to a sol ution of
hydr oqui none (4.00 g, 36.33 mmol) and KOH (8. 32 g,
148.30 mmol) in 75 m of DMSO. The reaction m xture

e L I A -

HAGBOUS3 g@hﬂ&@ﬁ% 8(HZUT4H§ml & Mduﬂé@h 8 HRe4my, gduci 3.\M$m, 4H),

extracted wi th di chi oronet hane (3 x 50 ni
4.07 gani To(np BER £653ve A2 Whimh 2d), &lJ -+ B irkzs2 ,t7lr04v(éti,e’r—"@9 5.1

2B e PR o L0 o BT AT 45945

dpjg%sgqqu te solid was isolated (4.87 g, yield
( Q7% . HL}pyHS 2 Synthesis of 2,5-diiodo-

Aﬁal4Cdlpde(€daHn%@mﬁer@'lﬁﬁe7Q‘ FR 4B, AAE S £1.32. Found: C, 65.63; H,
benzene (5.00 g, 36.19 mmol ), iodine
686 A 533

8 mol), HO (3.90 g, 22. 17 mmol),
#&(30% ( 11.7 m), acetic acid (63.3 n), in 15

Tetrachl oronmet hane_was refl uxed for 12 hours.
Symttleasis efhied-iski-(%:2 -Withieny bR o243, p-trbir @ waghir B glucopyFaposyl)-
sol vz& s concentrated at reduced pressure and the

BZ duct was collected by filtration and washed
x\gntl@eaqet one. A white solid was isol ated

Synthesis of 1,4-dimethoxybenzene

OH OMe

@ CHal, KOH, DMSO @

HO MeO

Todomethane (4.98 ml, 9.99 mmol) was added dropwise to a solution of hydroquinone
(4.00 g, 36.33 mmol) and KOH (8.32 g, 148.30 mmol) in 75 ml of DMSO.

The reaction mixture became dark and was stirred at r.t. for 1 h at 25°C. The reaction
mixture was neutralized by adding an aqueous saturated solution of NH4Cl. The product
was extracted with dichloromethane (3 x 50 mL). The organic phases were washed
several times with water (5 x 150 mL) to eliminate DMSO, then dried over anhydrous
NaySO,. The solvent was evaporated at reduced pressure. A white solid was isolated
(4.87 g, yield 97%).

Example 3.2
Synthesis of 2,5-diiodo-1,4-dimethoxybenzene
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(10.02g, yield 7 1 9% . Exanple 3.3 Synthesis of
2,5-diiodo- 1,4-hydroquinone A solution of 2,5-diiodo-

waehsavared hoxybenzene (3.00y, 7.69 nmol) in 30rEi/IB2008/000263

Anhydr ous di chl or omet hane was cool ed to -80C and BBr3
(19 m, 16.93 nmol) was added drop wi se. The m xture
was allowed to rt and stirred for additional 12h,
solid precipitate was forned, collected and then
crystallized from ethanol -water. The trace of sol vent
was evapor at ed at reduced pressure (2.50 g, yield 90

% . Exanple 3.4 eS|s of

|, 4-bis- trlneth 5-di i odohyd U|none 2, 5-di
i odo- I , 4- hydroq ne (Z Q)’O@C'érACQW

chlorotrlnethyl ne (0. 7Hsdq, 6. 07 and

1,1,1, 3, 3, 3- nethyld|5|lazane (1m , 6.07 mol)
were dissolved in 6 of dry acetonltrlle The

reaction m xture was stlrred under nitrogen at r.t.

for 16 h, and then the solvent was renoved at reduced
pressure. The residue was dissolved in petrol eum et her
Tﬁ@féaﬁﬁddrﬁrxadet1q44amn@<yﬁéﬁeh¢>{5tw§d6salrﬁmol) Tibéine (8.27 g, 32.58

sol ution was with saturated aqueous, dgwgggonab
mgied); FHOR 8- 9% ?e?d17om€wl)aﬁrz§% GlsoNA 1 Sanl), agrlie ApBgin 15

o AR G 6 Bl O o

rabaD 4empddattre, 98 sol8ddt was Eoncehiiived (aB@ﬂiuMdt preSBEe 3nd the crude
0..35 hesi

p@flugt scﬁoglsgg%fl py ﬁf’[{ﬁtlén @Qg gP Q‘P g ving} q.cg g %é@(\gﬂs%m was isolated

(1 d%égglgfao;qwﬁ nosyl ) benzened ucose pentaacetate (2.100
, dissolved in 15 m of dry

_dmnnkﬁﬁbnethane
Synthesis of 2,5-diiodo-1,4-hydroquinone

OMe
BBr3, CH,Cl,
! -80°C
MeO

A solution of 2,5-diiodo-1,4-dimethoxybenzene (3.00g, 7.69 mmol) in 30 ml of
Anhydrous dichloromethane was cooled to -80°C and BBr3 (19 ml, 16.93 mmol) was
added drop wise. The mixture was allowed to rt and stirred for additional 12h, solid
precipitate was formed, collected

and then crystallized from ethanol-water. The trace of solvent was evaporated at reduced
pressure

(2.50 g, yield 90 %).

Example 3.4
Synthesis of 1,4-bis-O-trimethylsilyl-2,5-diiodohydroquinone.
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and BF3-Et20 (4.9 m) were added to a solution of
l,4-bis-Otrinethylsilyl-2,5- diiodohydroqui none

W@ 200849269 2.45 mmol) in 20 m of CH2CO 2 under PEi/1B20¢f4090263

at nosphere and at r.t. After 16 h the reaction m xture

was washed with saturated agueous bicarbonate and

wat er, and dried over anhydrous Na SO4. After

evaporation of the solvent at reduced pressure, the

crude product was purified by crystallization from

nmet hanol obtaining 1.477 g (59%yield) of a white

solid (mp.: 183185C). |IR(KBr): v 2951, 1752, 1470,

1375, 1224, 1041, 904, 811, 603 cm 1l ; 1H NWR (500

MHz, CDCI3) : d 2 04 &I A’H}S,Meg 05 (s, 6H), 2.09 (s,

6H), 2.16 (s, 6 §§93 m 2H) 4.21 (@Me2H, J =

12.3, 6.0), 4 ¢

J =8.0), , 5. 28

7.45 (s, 2H) 13C NI\/R:r(serS 7 MHz, ; :

20.58, 21.0%p 21.14, 62.18, 68.22, 7P@ea€6 72. 38

72.47, 86.61, 100. 02 126. 38, 152.65, 169.09, 169. 38,

170. 20, 170.64 ppm elemental analysis (% calcd for

C34H40I 2Q20: C 39.94, H 3.94; found: C 39.83, H 3.85.
Exanpl e 3.6 Synthesis of

2 5—411@1(8[ 5-h;ydr02umbnet 6000y #,)2. 7@ mnqlR chlomtgmedylsiame @dm), 6.07

ingl] 43} LS ARABUA 4 BRDRES ATk DIRRGEE Sl ibved in 6
rﬁpop&g ’aCQCOﬁlﬁﬁ'HUTBe watonatdeake tviasastigoll whdemivdgen at r.t. for 16 h,

I, 4-bis-( 6tetra0acety|- b- Dglucopyranos&
azldgh%{} ﬂtﬁ’cﬁ?h@ﬂ‘z #iga remoysdat rgduggd mplareaﬁlae residue was dissolved in

;?ﬁtr()fégézéh% bﬁ ttg ¥%18$V6e§rgc’:1ﬂféﬁé@&% o*]?e"%o?utlog wng[s wa;fshed with

ﬁﬂiﬁe}tﬁﬂ adgieoul mabmwmaief brney idtied gesr aahydveus¥a,804,Tdnd evaporated
reacti on _mj xt flux r 24 h and t hen

torB st Jak &R D e Fstise SpreaRling: A

R R 0eRH5501 4611 PRI70T 2N H208CH 46 368, BUd HE'S hen added

TH NMR (500 MHz, CDCl3): § 0.35 (s, 18H), 7.15 (s, 2H) ppm.

Example 3.5
Synthesis of 2,5-diiodo-1,4-bis-(2,3,4 6-tetra-0—acetyl-B-D-glucopyranosyl)benzene

AcO
AcO.
OSiMe; Acgé@,

BF3 Et,0, CH,Cly
MesSio Ac

OAc

OAc
AcO
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and the resulting m xture was extracted wth ethyl
acetate (3X15 m). Organic extracts were dried over

wanivgdeass sodi um sul fate, the filtered and t heCHIB2061100263

was finally renoved at reduced pressure. The residue
was percolated on a celite colum and the crude
product was purified by colum chromat ography over
silica gel, using a m xture of petrol eum ether /ethyl
acetate 1:1 as the eluent, and then crystallized from
dichloronethane hexane. 0.90 (84%yield) of a bright

T e e e
e&idt BF3 E.il-DN[\lR9 (ISQO\AM'éZ ,ad&aHClt(S)a, sdlu(mlp naf 1 4&ﬂs-atrmﬁlﬂ)y,lsﬂyl-2 5-

d(lwfiohyqpqu,gpogq_ (13%510( l%x 224}.5 m@ol}_ 8“’( t&% ?’il of:] _(ghgiq_w}lger nitrogen

a?ng&%h@x‘é aﬂdHat 1]t‘ 8A§e1H4% lﬁtl?éor&&%onl E'nxtﬁregv\éss 'i’?a)shed5w‘ﬂt§ s)aturated

aﬁudmls (bd;arljoHatehnd v@t&ﬂz and M1MVQdmhyﬂmus MQ4 Afteo empratlon of

the falvard a peieed B s prp e Shun i 3y Ghpatgn fom

Sl 9 Gl (i 000

IRIERR v 2048, 842, 1459, BYS, 1259, 4041, 904) 824, 6087201 85, Uv

EoRB G Mmoo B 0F . S, £07 B i YR DT 236 . om),
é°§§-)%' g(gp»zg?,gpgv gfidgﬁ'tfi?tef 32 gDJ@ E?'t@h o 7L By nltzhgsa 86 (d, 2H,
Jb=B:0y) 51Dy, randsy )3h.eh2E5e36T(n, aAfs)omm(smzw)fppm BC NMR (125.7
| -iodo-4-thrinmetilsilyl oxybenzene (0Q.400

MHzdCPRIDr & RBORaRL0T, Z1nH) 6208568 d8-68r %gﬂas@-ﬁm §é161a100-02,
e300 B BON 03821 70205 7684 bim;

elemental analysis (%) caled for C3sHa0l2040: C 39.94, H 3.94; found: C 39.83, H 3.85.

Example 3.6
Synthesis of 1,4-bis[5-(2,2’-bithienyl)]-2,5-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyl)-
benzene (PTZ)

OAc

OAc AcO
AcO AcO
AcO, \O
\O
AcO 0
2 S S. S S
Pd(PPh3)4
——Q—Q Ago0, NayCO3, \ / \ / \ / \ /
dioxane o

Ac

o OAc

OAc OAc

OAC AcO
AcO

Na,COs3 (0.21g, 1.98 mmol), Ag,O (0.45 g, 1.94 mmol) and Pd(PPhs)4 (0.03g, 0.03
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di chl oronet hane (6 m )of glucose pentaacetate (0.588
g, 1.51 mol), then the BF3*Et20 (1.37 m). After

wW@kwmank3 hours, the reaction m xture was di |l uperiIB2004000263

water, extracted with ethyl acetate, and the organic
phase washed with a n aqueous saturated sol ution

Of NaHCO 3 (3x100 m). The organi c phase was dried on
anhydrous sodium sul fate, and the solvent was
distilled at reduced pressure. The residue was
crystallized fromnethanol (white solid, 0.681, yield

S5 AR 8 B oy
25-ddoddbdnzehe id.00g 0198 @mod). eﬂﬁldlﬂ-ﬁél,,4,§,526trz(5nfiklﬂ;él‘ryll1|,—B,2Jii(maborolan—2—

0723 bl ophen (585 . o in g of by draus s under g itrogen

y o 1 t .
45bsphéls: The el il M Profy & RTINS, Jhd then the solvent was
1omBeg distapducad psaskire bAnetmeed SITFOORNERIGIt (26rmbfwas then added
-tetra-

| -ip0do-4(2,3,4,6 -acetyl - .
e B PSS P ERESTRS W T apetage GECL D), Onggg oxtracts
werk ArfbdOover ta%fol%cﬁ'gﬁg gd/déféﬁl hfi%flafeg iRX HRereal #A- e Ydolvedt as Kinally

itiofene (O i n anhydrous di oxane (5

neinpyedietr eedactd quiessnite The refidueogempercotaisd ivar s celig zgemn and the

0,026 0.27. | Ag2 0.063 o, 0. 2.7. ) . .
SRR 5% BT o5l G rb Pt Esinlly ot ST TR b minoure or
peasleunf |amepd /diall 8644E: ar a¢ HRUretuent, hend ctheh ectystallized from
roomtenperature. The solvent was renpved at reduced

iehderomethagerhexane -8 (&ifeyigkld ofin prghdaellpw nolig et reenygred (m.p.
SR S D e T S50 R et

' NeAR ¢F00aMilbizg CG3)s B dppm) 682 (gt3E]), A8 és, 3H)) 2.02t(s, 3H), 2.06 (s,
%15‘)?3.97-4.03 (m, 1H), 4.21-.30 (m, 2H), 5.18 (t, 2H, 1=9,5 Hz), 5.19 (d, 1H, J=8.3 Hz)
5.30 (t, 1H, J=9.5 Hz), 5.43 (dd, 1H, J=9.5, 8.3 Hz), 7.05 (dd, 1H, J=5.1, 3.5 Hz), 7.14
(d, 1H, J=4.0 Hz), 7.24 (dd, 1H, J=5.1, 1.0 Hz), 7.27 (dd, 1H, J=3.5, 1.0 Hz), 7.32 (d,
1H, 4.0 Hz), 7.43 (s, 1H).

13 NMR (500 MHz, CDCL), & (ppm) 20.39, 20.57, 62.29, 68.26, 70.91, 72.38, 72.99,
99.85, 115.50, 123.95, 124.67, 127.52,128.07, 136.33, 136.92, 138.22, 148.84, 169.35,
169.45, 170.24, 170.65.

UV: Amax 394.50 nm, Amin 252.00 nm;

Example 4

Synthesis of (2,2’-bithiophen-5-yl)—4-[2,3,4,6-tetra-O-acetyl-B-D-

glucopyranosyl]benzene (DTZ)

OAc
AcO — \ / \ /

OAc
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sol vent was renoved at “educed pressure. The residue
was purified by silica gel colum chronmat ography
w@ p@srood2eum et her/ et hyl acetate 6/4). A bri ghtPgEIB2048/000263
solid was obtained (mp. 195-196C, from
di chl or onet hane/ hexane) (0. 100g, 487? yield). 1HNWR
(CDA 3, 400MHz) d 2.04 (s, 3H9, 2.06 (s, 3H), 2.08
(s, 3H, 2.09 (s, 3H), 3.83- 3.92 (m IH), 4.18 (dd,
HJ 12.3, 2.4 Hz), 4.30 (dd, IH J = 12.3, 5.3 Hz),
5.10 (dl, IH J 8 Hz), 5.18 (tl, IH J 9 Hz), 5.25,
5.3 (m 2H) 6.97 (dl, 2H, J 9 Hz), 7.02 (dd, IH J =
3.6, 5.1 Hz), 7.12 (d, IH, J =3.8 Hz), 7.13 (d, IH J
Examplelt.B Hz), 7.18 (dd, IH, J = 3.6, 1.1), 7.22 (dd, IH,

Synthé@jggﬁ]e-iddg?%g%t4|?]6e-t5e%ra-gj—laéety%!B'-D:]glgcolf%l)ahos%ggpzlege S
6-{4-[2,2"]bithyophen-5-yl - phenoxy}hexyl ester of the
(2S)-2-tertbut hox rbaonyl am no- 3-phenyl propyonic
aci d (DTA) Exanpi%®o nt hesi s dof
6-(4- |odophenoxy)hexan bmﬂ| DMose THF A sol ution of

NaCOH (0. , 8.18 ) and_4:i odophen (1.5 g,
6. 82 m@rﬂ&ws ik, £00 w&ﬁ?&&m was

stirred at’ room teNperature for 15° nut S~ Then

br onohexanol (1.482 g, 8.18 nmmol) was added and the
reaction msture was warned at 600C. Wen the reaction
is over, water was added (15 nml) and the m xture was

extracted wi th eth Ce: The o cCp e
To griadivar drngaraim s lmbergha: PR uf fay” MEs in
dichidrbmbfhahd Ey‘mi)h Sa$ BNER HropMASe [iRITP Y hkréblen lafiRlbkpRESte a solution in
pressure. e product was isol ated by silica g

el
dxchlmromaﬁlane:(ﬁmbaf glgeanp hyntaasitaty (8.588 ¢t Lo Huﬁolbtthﬁﬂ the BF3*Et,0
137%@ tate: di chl oronethane 3:7 as eluant. A white solid
(1. obtai ned (1.509 g, yield 69% .

After about 15 hours, the reaction mixture was diluted with water, extracted with ethyl
acetate, and the organic phase washed with a n aqueous saturated solution of NaHCO3
(3x100 ml). The organic phase was dried on anhydrous sodium sul fate, and the solvent
was distilled at reduced pressure.

The residue was crystallized from methanol (white solid, 0.681, yield 90%).

'"HNMR (CDCls, 400MHz) & 2.02 (s, 3H), 2.03 (s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 3.81-
3.87 (m, 1H), 4.14 (dd, 1 HJ = 12.3, 2.4 Hz), 4.26 (dd, 1H, J = 12.3, 5.4 Hz), 5.03 (dl,
1H, J~ 8 Hz), 5.14 (I, 1H, J~ 9 Hz), 5.21-5.31 (m, 2H) 6.75 (dl, 2H, J~ 9 Hz), 7.57 (dl,
2H, J~ 9 Hz).

Example 4.2

Synthesis of (2,2’-bithiophen-5-y1)-4-[2,3 4,6-tetra-O-acetyl-p-D-
glucopiranosyl]benzene (DTZ)

Aco/m Agzo PA(PPha);
Nazcoa dioxane
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Exanpl e 5.2 Synthesis of 6-(4-iodophenoxy)hexyl ester
of 2-tert-butoxycarbonyl am no- 3-phenyl propi onic acid
waeoosopeBam ne (0.217 g, 2.7 mmol) and DVAP ( OpOB8B2908/000263
0.48 mmol) were added under a nitrogen atnosphere to a
solution of 6-(4-iodophenoxy)-hexan-l-ol (0.700g, 2.19
mmol ) and N BOC phenyl al anine (0.650 g, 2.45 nmmol) in
dry dichl oronet hane(16 m ). Thedropw se. After
stirring at OC for 1 hour, the reaction was quenched
by addition of water and small anmounts (5 nl) of
saturated aqueous sol utions of anmoni um chl ori de and
sodi um chl oride. The m xture was extracted with
di chl oronet hane (3x 30 m), and the organic |ayer

dried over. anhyd s, sodiu After f| trati
o i luReth PR e ita B i bhen DbrzRs (s o
0RBAMEN N@S-@BU3, 5 k&fhnkdih tyﬁl1l3l,;nalogﬁdm@19ﬁ HIM-2,2"-bitiofene (0.102 g,
chromat ogr aphy " usi ng rol eum et her/ et Ryl "acetate

0.855nmob lasanéllvdmm dman@[—‘omlb,e\wet&dd@d( uod«tr awadrogen atmosphere,

S L 8D MK AL SN o

min(ﬁ 6 8 HZ) .73 (quintet, 2H 6. 8HZ) 2 98-3.10
,387(t,2HJ= HZ 4.01- 4.12 (m 2H),
The ggac(uga mijytpre Jwas 7e1il|2\)ed (@tg@ @bcfor |4Hhogrs.~ tlyenwgolec@; tgroom

te21'ﬁrﬁera‘1_}|1%_'|§| Tl%e qg&@epglﬁ)as E{T&%d (¢ ge%%_& pléxsmégiil{dz% égsﬂuz “WasZRluted

wﬁjﬂdnh&ﬁe@scdauﬁaté(ﬂﬂ[ R (lbi THei ephitme Enytimephmmt;a}:ﬂaéwth ethyl
ac%%até;réwg |t}51' étgp%lﬁlléyee; o oxy%@plgrpg%lqg%nprrr]l sulfate. After filtration, the

sotvditt ws %nﬁ)vje_ghfl%ﬁﬁ‘éemﬁ)lreséurg’ 2- di oxaborol an-2-yl)-2,2"-b

I t hi ophene (0. .57 mol ), dissolved in dry
Thi¢ oosithie W& pﬂr)ﬁedvﬁassxhdxjg&] codungn shiiomatqgnapd)fy (ptteoleum ether/ethyl

aceta(te %&9.0 pke%cl)ix 2 yellow solid was obtained (m.p. 195-196°C, from
dichloromethane/hexane) (0.100g, 48% yield).

'HNMR (CDCls, 400MHz) & 2.04 (s, 3H9, 2.06 (s, 3H), 2.08 (s, 3H), 2.09 (s, 3H), 3.83-
3.91 (m, 1H), 4.18 (dd, 1 HJ = 12.3, 2.4 Hz), 4.30 (dd, 1H, J = 12.3, 5.3 Hz), 5.10 (dl,
1H, J~ 8 Hz), 5.18 (tl, 1H, J~ 9 Hz), 5.25, 5.35 (m, 2H) 6.97 (dl, 2H, J~ 9 Hz), 7.02 (dd,
1H, J=3.6,5.1Hz),7.12(d, 1H, J=3.8 Hz), 7.13 (d, 1H, J =3.8 Hz), 7.18 (dd, 1H, T =
3.6, 1.1),7.22 (dd, 1H, J = 5.1, 3.6) 7.52 (di, 2H, J~ 9 Hz).

Example 5

Synthesis of the 6-{4-[2,2'|bithyophen-5-yl-phenoxy}hexyl ester of the (2S)-2-tert-
buthoxycarbonylamino-3-phenylpropyonic acid (DTA)
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hexyl ester of the
2-tert-butoxycarbonyl am no- 3- phenyl - propi onic acid
W@ 200800269 0.51 nmol) under a nitrogen at nmosphRCEIB2008/000263
Anhydr ous sodi um car bonate (0.055 g, 0.51nmol) were
then added and the resulting m xture was stirred at
8Q0C for 15 hours. The reaction was quenched by addi ng
an aqueous saturated sol ution of amroniumchloride (7
m ). The m xture was extracted w th dichl oronethane
(3x 20 m), and the organic phase dried over anhydrous
sodium sul fate. After filtration the solvent was
renoved at reduced pressure. The crude product was
ERMRBIEkEd by silica gel columm chromat ography using
petlrol eum et her/ethyl acetate 8/ 2 as eluant, then by
Senthesisadaf i6z(dtipdnphenaxmhgkanl-of onet hane (yel | ow sol i d,
m p. 103.0-104 0C5 0.236 g, yield 74% . 1HNWR (CDCI 3,
400MHz) d 1.42 (s, 9H), 1.32-1.53 (m 4H), 1.63
(quintet, 2H J BreL8CHAFH0H 79 _(quintet, 2H, J=
6. 8Hz) , 3 3.45 (m 2H) .3, AT =628 ),
4.06- 4 18_Ly 2H), o7 (bg, | J ~ 7 Hz), 4.99 (bd,
IH, J ~ 7 Hz), 6.90 omdltHF2H, J ~ 8 Hz), 7.10 (d, IH J
=3.7Hz) 7.1 1 (d, IH j =3.7 H) 7.01 (dd, IH J =
5. 1, 3.6Hz), 712715(m IH, 7.17 (dd, IH J =

Asso(];utloh) @f%h'%(%H (3329 5 81‘118 nHTbl) dnd:45o Cﬁhénoléjcrg 3327mmdl) in 7.5

mllfo D’Mﬂzz)ndd?) 25n16<6f THE v@‘s stlggd 217 rocmg tglgperggreofgl 15gniguts. Then

B335, 8 B Bl G043 Mo

6048 - Wifen the Peadflon kIFed hiatel 385 @dded Y BY nBfand S mikyre was extracted
155. 07, 158.73, 171.98. Exanple 6: Fabrication of

withgethil cacetaten Tihie| arganicaplsiss v dsigd ey ANty eesuA sestigm sulphate and
g dtgl?rataov}ﬂat?l‘a sglgéﬂt(i@{s%gn?y ed'ht H&gcé}l é/@gsgl%n g egodﬁa%q’solated by

I con warer resistivit coat ed
shi¢a @el@ﬂurﬂﬂbhﬂ@h@l@g&p@ using rarmlxtum iodl ethyfl'hx@tagadlehlounm@lmne 3.7

was realized hy renpvjn sili dioxide in a
ag ghypnt. Aé’ﬂl‘@rﬁoha“iaﬁ@btaﬁnégé]c?@%yfeé‘i/:&%by using a
E%lql@%tl p and subsequently covering this region with

Synthesis of 6-(4-iodophenoxy)hexyl ester of 2-tert-butoxycarbonylamino-3-phenyl-

propionic acid

DMAP, IPCC, Et;N
l O/\/\/\/OH __—__3‘ H“'. O

NH
BOC ' 5

Triethylamine (0.217 g, 2.7 mmol) and DMAP (0.059 g, 0.48 mmol) were added under a
nitrogen atmosphere to a solution of 6-(4-iodophenoxy)-hexan-1-ol (0.700g, 2.19 mmol)
and N-BOC phenylalanine (0.650 g, 2.45 mmol) in dry dichloromethane(16 ml). The
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thermal |y evaporated gold. Then, the substrate was
rinsed with triple distilled water, acetone and triple
waele@siodd2ed water and finally dried in a nitrogkCT/BR220654000263

to renove any kind of dust or inpurity. The organic

sem conductor thin filmwas then deposited onto the

Si/Si 2 substrate prepared as descri bed above; to

i nprove the adhesion, the elicited substrate is
functionalized with hydrophobic noieties by exposition

to 1,1,1,3,3,3-nodify the SiQ2 surface chem stry by
meking it partially idrophobic as the COH groups,
naturally present on the Si2, are substituted by
drapiisel Agteo ufising Tdved°Gofoarli hourothet deaction bedsr queachedf fyeaddition of

Lhe rr{g F@ﬂl Og():ug% lr(g\xﬂqtogté{ llilk%}.?gr al e Opﬁwﬁ& P&@r%?lﬁgfulml cr:ﬁorlde

aﬁ(ﬁlgﬁiﬁuﬁ@g‘{)ﬁg@tl on of the polyneric systens at
Interface with the dielectric layer, allows the

The mexty e extrhcted B’ltbdlmpm@thémfa(?ﬁ§ol ml)aalﬁém eiganic layer dried

ordered structure. [ terials were en
offus g byt Sl PG PRI o Sl Syl Phhoveg g reduced
pfeasilrt. "he SR Fﬁ‘cﬁl@&ﬂ Wes Fﬁﬂ'\ﬁﬁd‘f@} siéi¢aper edli@n cfdnatography using
Langrrw r - Scha Fi na , source and drain el ectrodes
poispleuny ethenisthyb acatae %ﬁ/@ém%elpweﬁ enjouriess ek oil was recovered

D1-3b, f gold through a shadow mask. The channel
((?WSST tﬁéln}gglv\fdth were respectively 200 mm and 4 mm

IIHNTMKIQEDU% S00NIHF)RS 1 .00 (st BE) sinkd-11.48qkd, 4o, 1§ (dmmtet, 2H J 6.8
substrate, not covered Si 2, was al so covered

Hydl B73 fq@niger2H, o =deBHak 49&33 b 260Nt 38T (tgdiel = 6. 8 HZ) 4.01-

Cc falri cation 5
4%?@&%33 "e?‘r{)lfqosgngaJ gfcz i vée§ gyzﬁ !na/tlﬁg 8%2%1 [f[ayeﬁ Hz),
780900, 1EC Y UReHA) a1 7-09€th, AT, O30 (AY 2H0 ] H8eHpPr esent

[ nventl on are phenyl ene-thi enyl ene oligomers. The PTO
], is characterized by two octyl oxy chains while

S§/hl’ﬁe§sar bon &t ﬂnf-,é']lﬁﬁﬁ%pﬁéhaf Yfphenoxythexyl ester of (2S)-2-tert-

butoxycarbonylamino-3-phenylpropionic acid.

Pd(PPhz}s, Agz0, NaCO3

1,4-dioxane

O s S
ioﬁ Yaw

S S

I
W/

H/J

O\\/\/\/\
an °
Boc—NH |

/

A solution of 5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-y1)-2,2’-bithiophene (0.165 g,
0.57 mmol), dissolved in dry dioxane (3 ml), was added to a solution of the 6-(4-iodo-
phenoxy)hexyl ester of the 2-tert-butoxycarbonylamino-3-phenyl-propionic acid (0.300

g, 0.51 mmol) under a nitrogen atmosphere. Anhydrous sodium carbonate (0.055 g, 0.51
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i nked through an ester bond to the carboxylic group
of a N-BOC protected Lphenyl al ani ne nol ecul e, are the

w@Taseuisd i t uents. PTO and PTA are bot h sol ubl BCT/1B2008/000263

conmon organi ¢ solvents such as tetrahydrofuran

chl or of orm and di chl oronet hane and so they can be

processed by solution deposition techni ques such as

drop casting, spincoating and Langnuir-Shafer. Such

deposition techniques allowto obtain thin film wth

di fferent norphol ogi cal and structural properties and

so with different electrical properties. The drop

casting technique allows the formati on of non

TROP SRBEMES alldddmnd ke rebiieing vt aRstRicd @ 80TC tdRe 5 hours. The

sol vent inproves the self-assenbling properties of the |

redctigo e iquenshed By addipgmn gauerBs satyrates| solutien §ff amronius, chloride
er . t I N, :GO0at ] & &ds oani

QA FR O dvag QRO BbRRAREARE 20 65 JTL e Urganic

phasagdritdroven ailgdroue cbdinmusn) fate a Alfter filttatipe thebsolveay ewal removed at

allows to deposit pre-oriented_L i r - Shaf er
requgedd PePYITR T ercEnds RgdiRh M BHF & ocs g2 g‘ioj}@m chromatography
ug?égggé‘i%wun?f Qtﬁﬁ?éih [ bEBatE O/ t g§ abpye tl%ntb&oell%gtagizaﬁon from

Ition techni ques, PTO and PTA were diSsol'ved in
didhlarometham @ellaw salid, nilhd 04 0el®48E Q.23 e, tyldld 74%0).m

BRRGE b BRERL S G5 b PRt P oM - s

P?H,b?%g:(ﬁﬁ‘i'h{el’, /| AW REIA Meos9h¥ent B¥aPobaid on, {AE 63 Hz), 4.06-

nrtrog stream The spin coating depositions
Ao (i, eH)o w57 (bay 141, di~ 7 bt o ¢ods pHel e,7 B3), &P ¢l £Hny~ 8 Hz),

i 2SS B VTR 350 T Bl 3 SIS 712715

Meh PO 1.Y7 @dd, 4000 = P& §.0rHAQ7 208N dH, JAS 5110 111h€7.22-7.31 (m, 3H)
Langnui r- Shafer (addressed in the following as LS)
Tdep@si2H, dns8 He) concerned a PTO sol ution was realized

VR PR R afteEs 8RB B sty b ot i TG 3. 6528
gyozg sk N1 pr.gler 20 G40piRA() 1RB0b! EMSE28174] B, $8LIE6.941 127.77,

interface a suitable volune of solution was
128.47, 129.28, 135.57, 136.03, 137.56, 143.15, 155.07, 158.73, 171.98.

Example 6: Fabrication of organic thin film transistor based on PTO

A OTFT device was fabricated by using a rectangular shaped p-doped silicon wafer
(resistivity: 0.1-1 Q/cm) coated by a 300 nm thick SiO, thermal oxide.

The gate contact was realized by removing the silicon dioxide in a small region of the
dielectric layer by using a diamond tip and subsequently covering this region with
thermally evaporated gold. Then, the substrate was rinsed with triple distilled water,
acetone and triple distilled water and finally dried in a nitrogen stream to remove any
kind of dust or impurity.

The organic semiconductor thin film was then deposited onto the Si/SiO, substrate
prepared as described above; to improve the adhesion, the elicited substrate is

functionalized with hydrophobic moieties by exposition to 1,1,1,3,3,3-
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spread on the sub-phase surface and then we waited for
15 min to allow the conpl ete evaporation of the

W@ 00889239 The vol unes of sol ution spread ont o PEEIB2008/000263
sub- phase surface was 600 nL for PTO and 200 niL for
PTA. After having spread the solution on the
sub- phase, the floating filmat the air-water
interface was sl owy conpressed by neans of two
floating barriers noved by an electric engin at a
speed of 10 mm m n while keeping the surface pressure
at 20 M mfor both the oligoners of PTO and PTA. The
surface pressure used to performthe depositions has

nRRER thESIELdurfaYe EenlistBOobinaRing fif ﬁ%{ﬁlﬁlgeldkﬁi%ﬂf@'ars the OH groups,
i sofhermrelative to the nol ecul e un i nvestigation

nafuradlyr presnt ontthe §iPe spelestitwied e thethyli groupsalTihe I@ﬂarttﬁ@f the
sﬁl&s&%leg fofx!té ﬂﬁe lggrpthhl%g{ %lf)énlﬁg%tﬁue ué?lclg‘ﬁlgeslgz ft{/&lg\gl\fgt ta?ld t1thles well

kaowe thdt thd (HI\fLDS,ﬁptoaniﬂm@fthep pmensegttegmloh%ftmarpsry@fe&c sy§tems at
.trend of the isothermcurve for PTAis simlar tq that .
iggerigsrovidhiirdisleetrip dayee allows hepranegepyfithe pelymesrie chains in a

b@@érrdr&’e‘?ecpéﬂ;u Ate. t he same surface pressure value. PTO
Langnui rcondensat e phase in the straight Iine portion

oganih enateriale wWeor thdn de®GitedNbyn uskrgodiffersat gechdiques stdie as drop
i sotherm cgrv it s de i ved Itéqt}at L{égaqseurface

ST RS 6P?fﬁ fion, 4y Len i order of
F‘iﬂhﬂyﬂ%lﬁ‘géi la8$ drfin 2@%6@5‘6‘66@ WRid BefttedVah Uk badgRr la&&eﬂy QRermal

M mthe filmcollapses. The isotherm curve evi dences
evanaratipnf ofs goldetiuatishom sbidavh enask edhp eshamnsi é@ngtle apd cwidsh were
ure in | owered

THFLER A AR R CabTy D e e APgRt e Sal Forn of the

soekhteaAGEIINEled By [HiOR Sak 1286 cBlerbd VidAMRMPRNbHéGo define the ohmic
nol ecul es. The ol ecul es deposition was perfornmed on

Cpripeitgatée Si/ Si O 2 and on the sane substrates that were
REEHIAUR Ghob P LR dl hydr ophobi ¢ ones by a
Thapaolecudds dmployeld 3s detdrehlayanat fay | OTET lbdapsnenrdHilvEie. fabricated
accrz)lrging to the present invention are phenylene-thienylene oligomers. The PTO
oligomer is characterized by two octyloxy chains while six carbon atom alkoxy chains
linked through an ester bond to the carboxylic group of a N-BOC protected L-
phenylalanine molecule, are the PTA substituents. PTO and PTA are both soluble in
common organic solvents such as tetrahydrofuran, chloroform and dichloromethane and
so they can be processed by solution deposition techniques such as drop casting, spin-
coating and Langmuir-Shéfer.

Such deposition techniques allow to obtain thin films with different morphological and
structural properties and so with different electrical properties.

The drop casting technique allows the formation of non homogeneous film, but the slow
evaporation of the solvent improves the self-assembling properties of the oligomeric

chains forming the crystalline grains. On the other hand, the spin coating procedure leds
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treatnment allows to nodify the surface of the silicon
di oxi de and nmake it partially apolar since the OH
w@emapge2eat ural |y present on the Si O are substPCTIB2d0gM00263
nmet hyl groups. The polarity of the substrate affects
t he nor phol ogi cal and structural properties of the
thin filnms and therefore such a paraneter has to be
conti nuously nonitored in order to understand the
growni ng nechani sns of the supranol ecul ar structures.
As to this is concerned, it is well-know that the HVDS
pronotes the phase segregation of the polyneric system
at interface with dielectric layer and allows the

n@fu?ﬁ%@lﬂ'ﬁ?tof Pfhe Elﬁlﬁr‘nspfﬁ' HERfdig sEh@hRs. The Bakd@idi€Shifer technique,
dered structure. Exanple 7: OTFT devices electrica

celitest HYayee by daptet "o allmms tudepesihpreofriantrd leangment Shiifirtteggefers of the
haracter tlcC nduct or parameter

B 5 of S‘/%c(?F tgé)‘yehenﬁg'%‘%lly ‘%&%ﬁ‘g‘gc Exanple 7.1: 1-V

F@)h&hﬁ@b&% Sleintiogadr dq:cbsﬂ?ibn ttbehniduied, s PT@band *Tad V\b:ye disboiged in

d t d t
cblg)g%‘gggzollptr@ng 3215 giqplt (gcngglﬁga/thhp l‘51£ géc:fg)g]:tlgg ?\%ﬁ &amel oute t\>/yI e%%smng

5 ml':] ofgﬁﬁgt%llﬂglggnsoﬁt%ﬁh Q’ 6 W' 3§ 8 {h@%;f SIgZSE d uently allowing

treat nent not exhi'bit an at 1'on.
thastdesht ecaporation -in elrﬁm@ncstreamc”ﬂw $pit coing epwsitions were carried

fiqures 4 and 5 oi n ut the absence of a dul

s R v PR IgEE B J5Tose rfie AGREB hEdang gl SEBL of he
sDRYien Svithehé Sirhe/ @oﬂcb}ft?atféﬁ hay isehg PTEthtifle VIS, of 2000 rpm for 40
fabricated by using LS deposition technique show the

St‘qqmldsaAs fd thed.anpmootShiifesfaddsessed methaviblbewinggisdyP) depositions is
cur.ve of.

V.ch t h R
GRS EIR s RS A L GBSy S SoiSltaign o 0275
nghﬂi«kﬁlﬂl&(ﬁr BTi_iBhe gohetichZonddntrafidr @48 @27 mamsL.r epor t ed.

.2.1: 1-V characteristics of the OTFT a
Ig pfe}eé ﬁ@@htaln&m@f%ﬁt the wajeggifipterface a suitable volume of solution was

spread on the sub-phase surface and then we waited for 15 min to allow the complete
evaporation of the solvent. The volumes of solution spread onto the sub-phase surface
was 600 uL for PTO and 200 pL for PTA.

After having spread the solution on the sub-phase, the floating film at the air-water
interface was slowly compressed by means of two floating barriers moved by an electric
engin at a speed of 10 mm/min while keeping the surface pressure at 20 mN/m for both
the oligomers of PTO and PTA.

The surface pressure used to perform the depositions has been choosen by extrapolation
from the Langmuir isotherm relative to the molecule under investigation (figure 3). It
corresponds to the initial value of the straight line of the isotherm which is relevant to
the condensate phase. In this zone of the curve we are sure of the formation of
preoriented LS transfers.

The trend of the isotherm curve for PTA is similar to that of PTO shown in figure 3, so

both depositions were carried out at the same surface pressure value. PTO Langmuir
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From the anal ysis of the electrical behavior of the

devi ces having different LS transfer of PTOon Si/Si O
WQ2@Ra9@289 t he sane substrates previously hydr optiDB2684000263

trough HVDS treatnent it is possible to get

informati on on what is the thickness of active |ayer

t hat guarantees the best electrical performances. The

field effect nobility values and the lon/loff ratio

for the OTFT devices conposed of a different nunber of

LS transfers of PTOranging from5 to 30 and deposited

on hydrophobi zed substrates are reported in the

following Table 1 Table 1 Fromthe data reported in

cbAddn8atd phdse GiRthe RRaiBRL 161 poltdtn dfflige GASOF 8 £30 mN/m.

constltuted of 15, 20 and 30 transfers LS exhibit very

Feomi theystudp 19if the isolheinueurve dt wan gemwdt thet, thengyeface peysure gble to

1\, se r.a e f
pE e Bl Pl B Glea Qo o PR, & VR targer then

JoR@NIh UBke filnd RbBapstd abe iéoﬂﬂeﬁmcthﬁ&ﬂ avidhneed Mat & East wdtlctlon of the
that the substrate coverage is inconplete %fter

aRARss Malesulegiocyys gean i the sHlsresspreislavesssHdpy . N/, his being
aﬁqﬁﬂlgaqﬁle el Be ! sEl‘rfl %s@m@ﬂ %ﬁ%ﬁ&%ey‘@ﬁﬂ Elng?*llghrﬂﬁecc%les

lncrease Sl nce curr expressi o
"Elierreﬁem‘iila&s&l@bﬂnm wa@p&dfwﬁmb on pfistineeSitiOk awf ort the same substrates

rgani ¢ seni condugct or, . raises. anple 7.2.2: 1-V . .
Bridete Pt iOT R PPBEd S DRGODBI: B aNc REBR™ fer night in o
c&k'lkééit&ak\@thp&%ﬁ&e@rb ?éﬁnpf ;1,158 3lheXaRb@G IdisilGRne (HMDS). This

characteristics of devi ¢és with active | ayer
teaatnadnit autv\esjtooﬁocllﬁ the sunfagn of ém§1ld@p@1s¢xu@ﬁrﬁnn®e/1@amally apolar

B R T e SR MGG S 0 e

THRPSYIARY of Ah& Qre@dte 20Bctd thet MBrphbWglcab af st turhl Iﬁf)petrh@ of the
devices in the elicited figures points out the

thig| @hnarand tb«frefiorﬁesm IReRACERCtRT kATde & craimodsly @nqrwéred in order to
Jn%@%hh %‘e \Jﬂ?:g%b%cﬂe[n%s 5t 4C #ea%'?olet%ﬁr sErﬁc res, As to this is

nacroscopl 'S an | nprovenent of the ectrlc
donofasd, iieds efelltlm@wt than thé IHMDB npleawtest dhe plmse cegrémsionl of the
on PTO ol i goners Pepositfd on reviog h¥dro hori zed

terta th di allows 1

polymeric systein at interface with dielectric layer an 1e arrangement of the
polymeric chains in a better ordered structure.

Example 7: OTFT devices electrical characterization

Measurement of the current-voltage characteristics by means of semiconductor
parameter analyzer such as the Agilent-45155C.

Example 7.1: I-V characteristic curves of the OTFTs fabricated by using drop casting

and spin coating techniques.

OTFT devices based on PTO deposited by drop casting and spin-coating on Si/SiO»
(with and without HMDS treatment) do not exhibit any field-effect modulation. Indeed,
current-voltage characteristics shown in figures 4 and 5 point out the absence of a
modulated current with the gate voltage and hence these devices have a resistive like

behaviour.
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Si/Si @2 shows nmobility values as high as 3,1 cnR /Vs

and lon/10ff of 93. OTFT devices fabricated depositing
w@Tosnw2exzul e directly on Si/Si Q2 shows nobi | i PgT/IEA082000263

of 1,3*10 6 cn2 / Vs while WWis 2. On the basis of

t hese observations OTFT based on PTO wth thickness

equal to 15 Ls transfers will be used to performthe

gas sensing neasurenents described in the foll ow ng.

Exanpl e 8; Preparation of a thin-filmtransistor based

on PTA OTFT devices based on a 15 LS transfers of PTA

do not show satisfying results both when deposited on

hydrophi i ¢ and hydrophobi c substrates as it can

Qlidgdudsvicef famichied bglus'mg MiScddpositian techinues somsths lypigal field effect

BEHGR PRRIo% A BB~ B 17V ehamepraie, Sl el ET ovices
c6MpbRAlf amm@a@rew@frgm &t 20 ﬁN/ﬂ(Ffou#eeém '69')' bnd $2 mN/m (Figura

grobably due to the steric hindrance of
Taptenerpeiedi ¢ groups of the PTA that obstructs t he

ESRRRRS PRI Wfarhfedidds b Fenl BLEEDS BPLS bifnsfer

Frdh thef dnlalysils lofl el ﬁécﬂﬁcaﬁb‘miaowr oftha dE\T €¥smbAinRidifayett LBheansfer of
structural order in the organic sem conductor region

PTO e p/SHP2 4dt on theesagiel $Ué’étﬁat%ﬁ previqusly iy diophobized trough HMDS
SR R oBRIL O PR AP IF 1 Mokl 8 b Wer
goarggtesst thetl@esdelpasicsl perfoemalcSs.t Tlen §eldr offent nR’;'Bmty tvlahrbs and the

Vel 206 1 B &1 Srepess funpatiel A g Bl of {5 fanstes of

PA\Ehahgife %rﬂ i tosﬁTErldLo@pBglﬁ:H h @ &ro Pﬁoﬂaﬂ_eﬁ sub$fites are rﬁgorted in the
current-vol tage characteristics Tor different nu

folfowige Takdeidf ers show, in fact, current anplification
with the gate bias for all ﬁge devi ces fabricated on
hydr ophobi zed Si Q2. The f.E Lof merits and theTabl e

2 AlntnBeplof USassns#GY i CES E@%(&BWW and Tonf Jiof f
vial ues followed the sa rend seen for the PTO ane
The |-V chabacteristick curvl0al ong Wi th the 4obility
ant ‘v’\/\fa+ue§0 ot 6*10,5 4

15 3*10 93

20 1.5%10™ 41

30 1*¥10°* 54

From the data reported in Table | it can be noted that the substrates constituted of 15, 20
and 30 transfers LS exhibit very similar mobility values falling in the range (1-3)*10
cm?/V sec and for a number of LS transfers lower than 15 the mobility decreases by an
order of magnitude. This effect is probably due to the fact that the substrate coverage is
incomplete after the deposition of a certain number of LS transfers. Besides, the I,n/lox
ratio decreases when the thickness increases, since the off current, expression of the
three-dimensional conduction of the bulk of the organic semiconductor, raises.

Example 7.2.2: I-V characteristic curves of the OTFT depending on the substrate pre-
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the OTFT based on 15 LS transfer are reported in
figures 12A and 12B. Such device shows a nobility of

wO280923cn?2/ Vs and an lon/loff ratio of 48. QCT/HB2008/000263

basis of these results the sensor holding the

optim zed characteristics is constituted of 10 PTO LS

transfer (first layer) and 5 LS transfer of PTA

(second layer). In this fashion it is possible to

conmbi ne the conductivity properties of the PTO

oligomers wth those of enantiosel ective recognition

that are typical of PTA Exanple 9: Calibration of

OTFT devices - Realization of an experinmental set-up

Aomant hampll uhs 1tV elecaiwdl dhgiatiatistcatdfomvooldetibs s@thadctive layer
responses upaon exposures to the enantionmers vapours of

canatﬁutﬁawf darpoltisngiere fienosife eI/ iParpetiousht Pt epith HMDS
e
Amcbmpmﬂomuﬁ tt&pﬁ(gmest(ff nerfslolf élre dayivtesimihglitiel ﬂigqu mhints out the

alyte,. The citronel ]l ol concentratiaon ip .t trogen
FGo0e 2h st usaRots) rese i g rahaton Al gpder SEEires, as
ifs” ALLQRPRS efle iR liMpRVERehEr Q@Selwﬂt'ﬁ@?ndp‘élﬂeg' fItR itlfn film.
between its partial pressure and the to ressure,

Indezd, theedfatlmquérqncPB@e@mrs Nlammdwenets‘sku%y bg@m@rlzed

3150, YA DRAE LRSI 68, 3 BRIl - o s

fﬁl&lﬁddtkdd deﬁos’iﬂlgOPVE(D n@séduleditedily 6h ISOBiIG) A6R's hivdility value of 1,3*¥10°
aturation nay not be con&leted A calibration of

th
o2 4 AWl byl dmit B GRRGPRSEseR- e RhbeTFUPRI G IS Brsyd g PTO
r
i (REKERP g ZRES . hahehhs ] RSP to1 St B9 sonsine
maﬁumnhekmbﬁnbmhmtheﬁ@kﬂwngcw eqU|vaIentIy bet ween the
_ofe{he chfo .tOor%oth D k registered by

P A

@Fﬁ’f’ l38¥ic&nshstd6n SaI%ELS lt.'l%ﬂﬁbltsyofm Qg nfof o BRisBg@ results both

space of a vial (closed with a punched silicon 'septun)
w)mmt @pnslwg @ lsydmdpthilicoangniey docbphobtcr&uhsirdtqsl asptiean fédyo¢difrom the

qlefcarucia cI &t E) {sgg%ﬁ%f)wmr?%)ﬁ?tfvg yrlggs@f{gea ? gl Ingeed such devices do

not exhibit the desired field-effect amplified current at negative gate bias.This behaviour
is probably due to the steric hindrance of the aminoacidic groups of the PTA that
obstructs the chains packing in the film structure worsening its conductive properties.

Example 8.1: Preparation of thin film transistor employing a PTO/PTA bilayer

The structural order in the organic semiconductor region in contact with the silicon
dioxide affects the electrical performances of the OTFT since this is the region where the
field-effect is confined. This suggests to deposit a few LS transfers of PTO, that show
good electrical transport properties, in direct contact with Si/SiO, substrates and
subsequently overlie on it some LS transfers of PTA. The current-voltage characteristics
for different number of LS transfers show, in fact, current amplification with the gate

bias for all the devices fabricated on hydrophobized SiO,. The figure of merits and the
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general ly takes several hours. The concentration of
the citronellol in the saturated vapor, estinated

wW@ewsnghi2ey to this procedure, is 86 ppm at 18, BCI/IB2008/000263
(corresponding to the tenperature of the thernostatic
bath in which the bubblers are i mersed). The vapour
aliquots in both cases are collected trought gas-ti ght
syringe equi pped with a closing valve. The calibration
previously reported was perfornmed with a Shimdzu GC 1
7AAF gascromat ogr aph equi pped with a digital data
acquisition interface connected to a PC operated by
the Cromatopl us software, endowed with a
split-splittless injector, a fused silica capillary
colum of 30 mlong and wth a dianeter of 0,25 m as
we as with a 0,25 mm thi ckTabda howax

potydin | staty Ulldl and—a fta
oni E %‘gft‘%tﬁa&"r Y FED )(fkﬁt}ﬁb)hydr ogen/ g‘i“{f&f The
[ut on W L-eaprxed enp oy| ng*;d'ﬁe fogl lowng 25

xperinental conditions:|- injection tenperature:
20C; - I(PZPU)tJreﬁﬁ@Aat ure: | 2501.81Q" coljlum t enp®t-at ur e:

SIS 22 rate—SCHMysd TTow Trate 12, Enfsec;
spli tr?gig %Fgétl on npdal }?ylo The laver age ésa ues of
he chr ggptoor #pltiac peak| hei gitgg*and |t he rel adive
etention tines are sunmarized in table 3

refer to three replicates for each of the three
Aﬂgogt%ttlge?se ;dlzgglfcgs;( 1§trnl? r{y agd tI°“ \;aﬁl g\l%l oa&e@?ﬁ@%ﬁg EXnd seen for
tNERTE bnd. M 1ar &@éo@fﬂlsfld:s(kﬁlmd }ﬂodg Mtﬁnlmemﬂltymﬂ I/Logvalues, for

Examgl e 10: Gas sensing neasurenpents and_ena mgri C., .
it ORFTcheed oS TG ranepaSre reoAEd Tk GWR® d il 1A RS device
REwEh io Bp?y L2+ 1 HARDARR ahl a1l 13968 o8 SnthOBELisAT these results

the sensor holding the optimized characteristics is constituted of 10 PTO LS transfer

S BNO @

(first layer) and 5 LS transfer of PTA (second layer). In this fashion it is possible to
combine the conductivity properties of the PTO oligomers with those of enantioselective
recognition that are typical of PTA.

Example 9: Calibration of OTFT devices - Realization of an experimental set-up for the

acquisition and digitalization of the senor responses upon exposures to the enantiomers

vapours of a chiral compound, citronellol in fact, at different concentrations.

Controlled concentration flows of citronellol vapours have been obtained flowing
nitrogen in apposite bubbler containing the liquid analyte. The citronellol concentration
in the nitrogen flow can be esteemed by assuming that the molar fraction of the analyte
in the gas phase is the ratio between its partial pressure and the total pressure, i.e. the
atmospheric pressure. Nevertheless, to assume that the partial pressure of the citronellol
in nitrogen flow correspond to its saturated vapor can result in an over estimation error
since the saturation may not be completed.

A calibration of the gas sensing system through gas-cromatographic analysis of the
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reported in the previous exanple, of both devices

bearing as sensitive layer the achiral ol ogonmer PTO as
wawedoBoae3devi ces with a doubl e |ayer (bil ayer)PETB2R08A00263

all owed to conpare the responses of a sensor not able

to install selective interactions with the different

enantioners and a potentially enantiosel ective sensor

respectively. Nitrogen was used as reference gas to

establ i shing a baseline | evel while gas sensing

measurenents were perfornmed by delivering the

citronellol vapours, diluted to different

concentration in nitrogen, on the device and neasuring

vaPorPhEBst of StcRMneNaIih altiodBn Abwlah@its bRMafalvapdrmospher e

over the active |layer. Gas sensing nmeasurenents was

Swel rélgipnship ibie masishativern the Beightst(praeasti valratly deyoes thecaseas) of

e of th iC6 i
tlge,ﬁc 1@9&% &ﬁgr% ShiE %kg%reeﬁ?grgg Itbg ?1?’] eitﬁgtah&oév%l q%aéljlt% :?g ggﬂeba Tteh\lgﬁ from

sensor i
atthbraaRd tHeowmeaguani@0dnithg filof) thethead spaptofal vied(closed with a
concentration flow of citronellol. In particular, al

pepchedsHison spBHRCop@iting 3 pRalbyolwe obgitionsdioh guiediuid.

- ' ' = - ati:0n.: ' .
A LA N Sttt g 0B YRl HIBRR T,
genckBiOMak&wevahl houhe Thx pasanteation rof thef citrdrellskingbe sataratetl vapor,
vol atile analyte is of 45 seconds. Befgre starting.th
oaiEsh, Coing s BiOPECEEFG: & $hEPReds | ParereosiPELig © the

drhARaERASARE fldmbittic bR i RRichané Sulfdiatd RNRELsRY. The vapour
exposure to the anal yte atnosphere for 45 s. In Such

atiquats in bobh ¢ases drdIolentecktrought @aetighissywingh eyjppaddwithjasclosing
i@vthe evidence that a fieldtransistor. Neverthel ess,
V8¥°t he device is exposed to a citronellol vapours, the

TheCedlibhediof Upfe@iBlisly NEpSasie was pepfthed Onjtare $hirfadziaGC-17AAF
obtained in the presence of the sole nitrogen; this is

sasrsomyfogtgh efippeslcwiten dsitalidaropfapisionnipiesieen eannesied fra PC
Ry o L TS PLERRIFROR) g, s
stiivanhpitiargrcobapabf 80 holongshdWitht ddiasicten 0d G251 mtas vaobd iaswith a
Ogl}eﬁte gtrnrn}lggqs czziirbg\uxo ?pgo?}tdir\llﬂxzej:ltrillgfjilctzcl)l)O Qta%)if)n;r)b ephgseevelm%ea flame ionization
detector (FID) fed with hydrogen/air. The elution was realized employing the following
experimental conditions:

- injection temperature: 220°C;

- FID temperature: 250 °C;

- column temperature: 45°C (3 min)-220°C; rate 5°C/min.;

- flow rate 12 cm/sec;

- splittless injection modality.

The average values of the chromatographic peak heights and the relative retention times

are summarized in table 3 and they refer to three replicates for each of the three analytes.

44



10

15

paraneters and this translates into a higher reduction
of the source drain current The macroscopi c effect of

W bh@sioy2ey act i on can be i ndeed seen formthe gepI/IB2008/000263

between the trans-characteristics neasured when the
device is exposed to a citronell vapours with respect
to the base line. As an exanple, one of the responses
of the achiral PTO OTFT sensor is reported (Figure 13A
and 13B) where the | ower curve pertains to the
transcharacteristic in nitrogen flux and the upper
curve follows the trend of the current during the
exposition to the citronell ol vapours. The current

chapgasndtbr (deyi SurfePedppor) | ndieadi@endldl t he Fi @udigronellol
is the difference calculated at Vg = -100V. The
measurements are rel 80ht to a concentration|of 2,55

ppmm T R(F) ange $3 (=) C[ tTonekt gl enanti oner Sy
n|tr66@1 Bot h|t he f?%ﬁ%es sh3m1tha?6 Re PTO|base d836

devhaigs (elehi ver si 5063 9T®sponses 280F£609h the 3116412

~cLLLgneLLoL_enénLLQnarc ipaitingthe possi-billity of
r.l llv LCEBRELA rJ\J\.J\.II T T T L] T

any enantiosel ective recognition. As the concentration

He Eg)%l 131%9’!&’%% Lt§ WdiETe %ﬁ\gﬁgd% hﬁﬁ%se 886 QhtiditQ R&NEObrder to
response coul e seen can be seen in Figure
edtablisndethdiheydre signifioantlyelffamstes nof.or bot h t he

enan |o.- S ag% regor(eqmgt .eC|troneIIm

e NO

ﬁefefxﬁés@tﬁkﬁ?to%ewh %O%ﬁﬁathﬁﬁ WEEiRohd1RI LPdulER Qﬁ’tﬁ$g%§ defermined as
wo | somers: the sensor based on the achiral

ropartedriertheé prefmos emmﬁatofcbh»@*ndmcrers;beuamﬂ sgngitjve layer the achiral

SEAPRRIPRSTTRULRIRLEE IF § RBIEGH SRl Db Boves

cdohiiplaret tn.e 1eSfohs&eas o lsetdor h6s pBIBSE &kl atle@ivel BitcddciOnAwith the
function of the Vg bias applied. In particular when Vg

ditfrgnt caantévnerapibl prientially pRRatioselRetive %@Wsrésnegtw% r
1tt1r%ger1m$9 uEJEF sdI%Y(ér%&% da$ 1§ 'eﬁﬁlﬁﬁhﬁfg Vgaseh i Sas sensing
a higher sensitivity arr‘p "l even
rﬁéas@tfeﬁleﬁtrsd&rre pérfdif&@dlbtyuﬂl&\)ermfg thé eitOiIb] Ivapddnss dlluted to different
chargethe use of OTFET sensors as ﬂsen5|ﬂg
concentration in nitrogen, on the device and measuring an almost mstant varlatlon of the
chemical atmosphere over the active layer.
Gas sensing measurements was carried out by measuring Igs-V, trans-characteristics upon
exposure of the devices to the sole nitrogen flux and when, immediately after, the sensor
is exposed, at the same flow rate (200 ml/min), to a controlled concentration flow of
citronellol.
In particular all the measurements were carried out by fixing the source-drain bias at Vs
= -50V (saturation regime) and by sweeping the gate bias between V,=+50 ¢ V= —
100V. Overall the exposure time of the sensor to the volatile analyte is of 45 seconds.
Before starting the V, run, and therefore before the measurement of each trans-

characteristic, the device is conditioned by exposure to the analyte atmosphere for 45 s.

In such conditions the Iys current increases with V, and this is the evidence that a field-
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On the other hand, the OIFT based on the PTA ol i goner
shows different responses depending on weather it is

wexpessi3et o one or the other enantioner. The PCT/IB2008/000263

experinmental results, in this case, point out that the
chiral sites of the amm noacid give enationeric
recognition capabilities to due to the different
interaction of the optically active PTAwith the (+)
and (-) citronellol fornmes (Figures 14A-14D). Also in
this case the response increases with the
concentration and with Vg as it is evident by
conmparing Figures 14A and 14B (2,5 ppm and the

tE205icRs MVdithgeds] @yme&iemensambomao(a: cirogéltal atpauis, tief recorded
30,6 ppm). . The chiral sensor exposed to a racemc
MRt ipEreqse 45 Josyer rogpated {9 Hhakehtaiped %&@reaemé% diessle nitrogen;

t%uE% d0PS B i GIMEH A e tHEle es%%%a%ﬂ;h%& WPRE tBh film.

e two enantionens. As an exanp responses
Thad pheaninenan itshespemp’bbLfoethefchtrhiedlszbenmmzmmcas ahe aweftidnger capable

@y e Hpyep By e ipalelrR e dotanact vorstsp s OFY Grelectrical

paFaftérs bl ShisManblado b & high¥eredhidtion of tHeoftOaRI current
the basis of the results reported in

“éw;maqﬁszeplm ef@ctmﬂtbcy tera@Tion cae i dederd sedmeform fthhgapchetsern the
twfllg a%ra(ftgr?silc%/ %eag}{-&i Jg%é@F%q%X%er lgnesﬁ(égrj gq gg@%ﬁ%ﬁf §apours with

e e th thel Be llmY, SHah acdreple, SdrieConlw teesonsds SUBH actfivdl PEO-OTFT
are illustrated, as an exanp in the V s/lds diagram
sglpsop:p@gpﬂa@ngd:, (F 1g§§nlé|%a@l3@nyh§npdg%iw|oy@/e pertains t0 the trans-

Hhr3Elehi cﬂﬂ%@?@eﬂ%ﬁ% h& t@g{:}y ol f&ﬂoﬁg fﬁ’gpﬂé%d AWl ChirdQuring

evl ce reall ze | owm ng t escription in
thdrexdoxigiop kethi titandlloltvapass.been tested fol | ovm ng the

f)rocedure already illustrated . in the Exanple 3
he euirest changes Y (Weuistiresrented indraeddp fths 1 r?é&jlr%ys the difference

clg'f;cﬁgagerd' a@g/a Ld S\P()Ng @rﬁ§£néﬁﬁmsea?é ?%Févﬁﬁ‘t t@’g%ﬂnééﬂﬁa@(?lvdf ©€55 ppm
posed to t e nltrogen ux and, soon after,

fohieoth R(+) and S (-) citronellol enantiomers in nitrogen.

Both the figures show that the PTO based devices deliver similar responses for both the
citronellol enantiomars impairing the possibility of any enantioselective recognition. As
the concentration of the analyte is increased an increase of the sensor response could be
seen, as it can be seen in Figure 13C and 13D, where the responses, for both the
enantiomers are reported at a citronellol concencentration of 30,6 ppm. Also in this case
no difference can be seen between the two responses to the two isomers: the sensor
based on the achiral oligomer in fact is not chemically capable to establish
enantioselective interactions with the two citronellol enatiomers.

It is important to outline that the OTFT sensor Al response variation is also a function of
the V; bias applied. In particular when V, holds a low (absolute) value, the response is

lower then when the devices is biased at V, =-100 V. This translates into a higher

sensitivity amplified (even of one order of magnitude) of the OTFT in the charge
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sensor is exposed to a flux of the sanme rate
(200nm./mn) with a controlled concentration of
w@risomeBd ol . The exposure of the sensor PTQO PACI/ABR0081@0263
nitrogen fl ow produced the curve reported in figure
16A. Fromthe curves reported Figures 16B and 16C it
can be noted that the OTFT sensorenantioners. Also in
this case, as it happens to the PTQ PTA device, the
experinmental results expressed by the
trans-characteristrics (neasured at a concentration of
30,6 ppn) point out the enantiosel ective recognition
capabilities due to a different interaction of the
th@plsé oBOTY T agtsorsers PIdsiof-sHItghd8TO with the (+) form of

e e 18t the TR BERY FaPrlgr4 HOETBR S g HGFpLICsponses

déﬂehd mg)onm@dﬂ%rrlt % &ofedMIdR SHURD REnet ERMAtbmicP ﬂmrex?eﬁmemal

are whol e nunbers fromO to 5, equal or different from
resaléh intlie caseppeivt @I!etdh@trih@ chial| sitas of thee@namivAepidngive enatiomeric
S L N e R R R
wit@rhe @9 afdiPSéitrobail famea (FRes afchap).de unit or an its

derivative; when n is different from1, R groups na .
Ao gy case (BY FesEPRSSLineTeRTes awlh thet fReFentmtiom g g Ve as it is

r 1 hisZ t ;
SRS g 1405 R Sy Koyl i
14@rand nl 4&Y Oumceriﬁtau@umifom&i @m)oﬂ“tie mglralosenkmiexpdsed to a racemic

har a |ntha R is an unsubsti tut
m?xtule ﬁ%+%/§(% 0 cntronellol shows a response that has an mtermedlate value as

compared to those of the two enantiomens. As an example the two responses relevant to
the exposure of the device to a racemic mixture of 2,55 and 30,6 ppm are reported in
figures 14E and 14F respectively.

Example 11: Fabrication of transistors with double layer thin film PTO/PTZ (bilayer)

On the basis of the results reported in example 8.1, a bilayer OTFT device has been
fabricated with an active layer formed by 10 LS PTO transfers (first layer) and of 5 LS
PTZ transfers (second layer). The [-V characteristic curves of such device are illustrated,
as an example, in the V4¢/lys diagram of Figure 15.

Esempio 12: Enantioselective discrimination measuremets by using PTO/PTZ device

The device has been realized following the description in the Example 11 and it has been
tested following the procedure already illustrated in the Example 10.

Also in this case the measurements were performed by measuring Ig-V, trans-
charatteristics when the device is exposed to the sole nitrogen flux and, soon after, the
sensor is exposed to a flux of the same rate (200ml/min) with a controlled concentration
of citronellol. The exposure of the sensor PTO/PTZ to the nitrogen flow produced the
curve reported in figure 16A.

From the curves reported Figures 16B and 16C it can be noted that the OTFT sensor
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al koxy chain containing 8 carbon atons. 4. Conpound
according to claiml, characterized in that Ris a 6

W@ 2008096234 om al koxy chain bearing an opti cal | yPEDTB20€8/000263

am noaci d as substituent. 5. Conpound according to

claim1l1, characterized in that said amnoacid is

chosen anong the natural D or L-am noacids. 6.

Compound according to claim1, characterized in that

said am noacid i s bounded7. Conpound according to

claim1, characterized in that the functional group

not bound to the al koxy chain of the above nentioned

am noacid is protected by nmeans of a suitable

dhani@ndrs. Nisd ipthid ek, asdt Bappens toSthe BOMYRTA dledies OthelieRerimental

to claim1, characterized in that the above nentioned

reRiS SaPIErsad byl dha Fans-chprapterstees (myeapyred al ascqgicertessien of 40,6 ppm)

BRROUE R ML, rebon HROR PR RECAS Do Wkibhoft flflton of the

aptioalpsaciive PileofSRFA P TOOwitICdrpEi ficmac dtrdhellp] {Kigade di6B) and (-)
, _Characterized in that nis equal to 2. 11. Conpound

1§HB8F@FHB§PLG§QHFAEE} having the following formla (P)

( wherein me p are whol e nunbers fromO to 5, equal

or different fromeach other, provided that at | east

one anong mand p would be different fromO; R groups

are equal or different fromeach other and are: a

nonosaccharide unit or its derivative or a -O A k-R
group wherein
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Alk is a linear alkyl chain G-C 2, and R' is a
hydr ogen atom an am noaci d substituent (a)wherein A
w0 g008les28€si dual group of an am noaci d nol ecul BCHIBR0G180263
NH is in case protected by a protective group, and
this am noacid substituent(a) is in optically active
form 12. Conpound according to claim 11,
characterized in that the two R groups are the sane.
13. Compound according to claim1, characterized in
that Alk is a linear alkyl chain from5 to 10 carbon
atons. 14. Conpound according to claim1,
characterized in that Ais corresponding to the
resi due of the D or L-phenylal anine. 15. Conpound
according to claim1, characterized in that the.
It er t Gompoxpd haviesipe Sollowimpormyladp i s the protecting
group. 16. Conpound accordqu)to claims 1 or 11,
characterized in that me p ar® both equal to 2. 17.
Compound according to clqinms|1l of aracterized in
that me p are diffe Nndepéndently equal to O,
2, 3 or 4. 18. Comg 3 — ains 1 or 11,
sel ect ed anong D m
| ,4-bis[5-(2,2" -bithienyl)]2,5-bisoctyl oxybenzene,
afterwards al so naned PTQ " (D)
6-{2,5-bis-[2,2"]bithi ophen ﬁ=5-y|-4-[6-(2- ?7
whaddigxycar bonyl am no- 3-

n is a whole number from 1 to 4
mep are whole numbers from 0 to 5, equal or different from each other,
provided that at least one among m and p would be different
from 0;
R is
- an alkoxy chain C;-C,2, in case bearing an aminoacid in optically
active form as substituent or
- a monosaccharide unit or an its derivative;
when n is different from 1, R groups may be equal or different from each other.
2. Compound according to claim 1, characterized in that R is an unsubstituted
alkoxy chain containing from 5 to 10 carbon atoms.
3. Compound according to claim 1, characterized in that R is an unsubstituted
alkoxy chain containing 8 carbon atoms.
4. Compound according to claim 1, characterized in that R is a 6 carbon atom
alkoxy chain bearing an optically active aminoacid as substituent.
5. Compound according to claim 1, characterized in that said aminoacid is chosen
among the natural D or L-aminoacids.

6. Compound according to claim 1, characterized in that said aminoacid is bounded
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phenyl - pr opi onyl oxy) - hexyl oxy] - phenoxy} - hexyl ester of
t he 2-am no-3- phenyl - propionic aid;

W®2¢08/0%628% s- [ 2, 2' ] bi t hi ophenyl - 5-yl -4-[ 6- ( 2- f ePCFIBOERK0P0263

car bonyl am no- 3-

phenyl - pr opi onyl oxy) - hexyl oxy] - phenoxy} - hexyl ester of

the 2-tertbutoxycarbonyl am no- S-phenyl -propi oni cacid,
afterwards al so naned PTA; benzene, afterwards al so

named PTZ; 6-(4-[2,2']bithiophen-5-yl-fenoxy)-hexyl

ester of the 2-tertbutoxycarbonyl am no-

3- phenyl - propi onic acid, afterwards al so naned DTA,

and 1-[5-(2,2 ")bithi ophenM (2,3 ,4,6-tetra-0O acetyl -

D- Dlamguh@ReRYding be0RARY , Chafdoterizb in ThaMBd finGfional group not
conprising at Ieas% one conducting |ayer, one

iued tecthe jalkokngkain ofithe aberee mentionedh dmbtopsid ippigtasied bymgans of a

sfuit:!abgé cha\llr act e ir%{sedti‘i/en rtQat sai d sem conducti ng organic

thi ??ﬁﬁ?ééﬁ%?usés ofe lor more layers, each of said

fne @ongﬁ)ﬁﬁ‘d |sRystdimg @i E1gint ANsharhttbiefbdbn tilat kigasbovendentioned
conpound_ according to clains 1 to 18. 20. Transistor

raenosacghariler@itar i Aeriaitivaireglusose, dmrase peigssiviatednin £ilm
onprd S l:d "

TT S IR alRfhe 199l 1P Bhibd YA Ty UBER AFRRY from 1 and

thé Rignmupt Qreahe &pe.Wherein said organic thin film

conprises at |east one.organic |ayer according t

{0 2l omPosRd acchRnE 0 iRk CoEtega M Al Biaidddr di ng
10 Cl@iniPouhd ABordih@to’Gaim™, hikEin® Mel tEROwIRE Forfuld aom 22.
Transi stor according to any of clains from19 to 21,
wherein said organic thin filnms Bonprises from5 to 30
over | apped LS transf de of one of the
and/ or one of

y m
R./
)
wherein
mep are whole numbers from 0 to 5, equal or different from each
other, provided that at least one among m and p would be
different from 0,
R’ groups are equal or different from each other and are:

- a monosaccharide unit or its derivative or
- a -O-Alk-R”’ group wherein

Alk is a linear alkyl chain C1-C)3,

and R” is

- a hydrogen atom,

- an aminoacid substituent (a)
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from1l to 18 in the optical active form 23.
Transi stor according to any of clains from19 to 21,
wob@Bme96234 he organic thin filns conprises 15 OREY/IBRPEBAH0263
LS transferred | ayers nade of one of the conmpounds as
claimed in clainms 2 or 3 and/or one of the conpounds
according to clains froml1l to 18 in the optical active
form 24. Transistor according to any of clains from
19 to 21, wherein the organic thin filnms conprises 10
over | apped LS transferred | ayers nmade of one of the
conpounds as clained in cIainB 2 or 3 and 5 overl apped
LS deposited | ayers nade_ o e of the conpounds
according to clains from in the optical active
form 26. The transistor acc rdi to claim25, wherein
the gate electrode is in codtact @6th t he conducti ng
| ayer. 27. Transistor according to claim25, wherein

the source and drai whakt®cA ioteesdieal igfoup @TtadGiniMédetd molecule

sai d | ayer conprising one_ of the compounds according
to clains from1 todighe NFaHe mogse erteckd i artpiseive gzsup» and

Sensor for gaseous ﬁf@lﬁfl@a%lcpﬁfg% t'uec'dt{;%lg iR gcfall tfve form.
than one organic thin filmtransisto according to
K. ai rfeorhpavind 2&cotding . cl@ith | Echartctaszdan thay thesen o rgrdups are the
%aseous anal ytes conprising one or nore than one
"Janic thin filmtransistor according to claims from
B9 t Cotdpoudf acdordifg kRéigEh ¢ d}ﬁkﬂcieuﬁmrthﬁ' At 199@111@&[1 alkyl chain
nor e than one organic thin filmtransistor according
frgm @lteilfsarbpatpms. t o 27 31. Sensor array for gaseous
naIy es conpris 0 tha anic th
AR G RT R sPRIG T TREFIHRE i, 29 RESndlyf to e
1651@.533&&55Dfdam phefylplagipar ati on of a sem conducting

organic thin filmtransistor,
15.7 Compound according to claim 1, characterized in that the tert-butoxycarbonyloxy

(Boc) group is the protecting group.

16.  Compound according to claims 1 or 11, characterized in that m e p are both equal
to 2.
17. Compound according to claims | or 11, characterized in that m e p are different

and independently equal to 0, 2, 3 or 4.
18.  Compound according to claims 1 or 11, selected among

- 1,4-bis[5-(2,2’-bithienyl)]2,5-bisoctyloxybenzene, afterwards also named
PTO;

- 6-{2,5-bis-[2,2']bithiophenyl-5-yl-4-[ 6-(2-tert-butoxycarbonylamino-3-
phenyl-propionyloxy)-hexyloxy]-phenoxy}-hexyl ester of the 2-amino-3-
phenyl-propionic aid;

- 6-{2,5-bis-[2,2'|bithiophenyl-5-yl-4-[6-(2-tert-butoxycarbonylamino-3-
phenyl-propionyloxy)-hexyloxy]-phenoxy}-hexyl ester of the 2-tert-

butoxycarbonylamino-3-phenyl-propionicacid, afterwards also named PTA,;
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conprising the follow ng steps: a) Preparation of at
| east one conducting |ayer; b) Deposition on said

weonnded28ng | ayer of at | east one diel ectric |BYEIB2068/M00263

c) Deposition on said dielectric |ayer of at |east one
sem conducting organic thin filmcharacterized in that
sai d sem conducting organic thin film conprises one or
nore than one |ayers according to clains from1 tol 8.
33. The process according to claim 32, wherein said
organic thin filmrequires the deposition of at |east
two different of said organic |ayers. 34. The process
according to clainms 32 or 33, wherein after said step

b) Sa'dbghﬁh?%ﬁ&h%mkéﬁ th dﬁqggtched and one gate

el ectrode 1s contacte sai d conducting | ayer. 35.
The-pr o6€442 adlmﬁmpheg—Sﬂd fmoay)fheﬁyiz ores®d, woérei the 2-tert-

before said ste dielectric,a nd th ‘
conduct PRy SHHERy Elureeh-Bhiip o i d e % e DTA
The progggs according to clains 32 or 33, wherein in

said step c) one or nore than one of said organic .

| ayers ar[é-(38pbishipeheniish-@g. horteitth@sicarl-plbrot er of t he
deposite process according to

cl ai s §% n§§mﬁaﬁ@F%?ﬁB$ﬁ)said step c) one or nore

fohan TRARiser GeipFisin@uelelst dn€ coiduptisERYer, 3% didlReripNHesafd one
according to clainms 32 or 33, wherein in said step c)

@onduqﬁtﬁg erganigrihisrfdlmoehasasicazed gaihpicsaichsrarigondpetingrganic thin
Rk ﬁ'gm%s (%rléeorrmre fa %oéﬁhgg said Dne -EP ?nopé fﬁg% gemg constl uted by
r ard step C

accor di ng wher el
ab Rast@ne KB Podndadcadiag @ claimisd wrigani ¢ I ayer s are

dep05|ted by Langnui r-Schafer technjques., 40.
28r ocdsansipiy oarca?rﬁglgtte drm s 3shergiReRis preppe tla'an&{'au Fmpréses at

18R Qvd & stcl#?ﬁayers, realized by different compounds.

21.  Transistor according to claims 19 or 20, wherein said organic thin film comprises
at least one organic layer according to claims 2 or 3 and at least one organic layer
according to claims from 1 to 18 in the optical active form.

22.  Transistor according to any of claims from 19 to 21, wherein said organic thin
films comprises from 5 to 30 overlapped LS transferred layers made of one of the
compounds as claimed in claims 2 or 3 and/or one of the compounds according to claims
from 1 to 18 in the optical active form.

23.  Transistor according to any of claims from 19 to 21, wherein the organic thin
films comprises 15 overlapped LS transferred layers made of one of the compounds as
claimed in claims 2 or 3 and/or one of the compounds according to claims from 1 to 18
in the optical active form.

24.  Transistor according to any of claims from 19 to 21, wherein the organic thin
films comprises 10 overlapped LS transferred layers made of one of the compounds as
claimed in claims 2 or 3 and 5 overlapped LS deposited layers made of one of the

compounds according to claims from 1 to 18 in the optical active form.
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condensed phase during the Langnuir- Schaf er
deposition. 41. The process according to claim 39,

wob@seva23e he surface pressure of said conpoundP@EHIB2E08400263

at 1-50 m\/ nR2 during the Langnuir-Schafer deposition.
42. The process according to claim39, wherein the
surface pressure of said conpound is held at a
constant surface pressure of 20 m\/nR2 during the
Langmui r- Schafer deposition. 43. The process
according to clainms 32 or 33, wherein after said
deposition of the organic |ayer according to step c),
the gold drain and source el ectrodes are fabricated on
Jehe or@arinSistoLaiceIMthUG cldng J5awRére)thé BRE BBEtrode is in contact with
evaporation through a shadow mask. 44. The process
the eendyfting lexercl ai m 43, wherein the source and drain

oct . Nt acts i . P . .
e A e P L
cbitactawith Baitl h@yet tqnpdding bizpofabanta@npounde Bicoglifigitd Gaims4fom 1 to
The process according to clains from32 to 34, wherein
184N dheoRbisal Y HORMf | |'m conpri ses at | east one organic
152y er5eR6drabd bé'kgoﬂsoangiy?és BmpriShg dne dPthdd tHaBastk RBMRic thin film
organi ¢ | ayef accordrng to clarns from1 to 18 ih the
togsisahccacting @ dammfron619 BE. process according to any
Qr%f cl.ai ng f|’0€1 32 to é4, wherein said organic thin
Fr 1| e EBHREICERY 5 18T £35°90° FAPLpPRY e PR el dgn one
draed thilBREtrtsistRAcrdinp &f E19imslid® 19% 20 the opti cal
active form 47. The process according to any of )
3 ai Antegratad @uit goBPrising @he o nxu ¢haorggrirganih ihin ffilmrigansistor
Lo lrn;g§$§lailn§sﬁg(\)/ rlbggggd LS transferred | ayers nmade of
one o e conmpounds®as clainmed in clains 2 or 3

AN/ Fensvraral fOQRPeIs dfalaes osfpiigng oncoiano® thiroeaclorganic thin
18 in the optical active form_48. The process
flencterngisiey apording togtlaips dioms 19 ook 32 to 34, wherein said

o gang ‘f)rc;cggsnfor the preparation of a semiconducting organic thin film transistor,
comprising the following steps:
a)  Preparation of at least one conducting layer;
b)  Deposition on said conducting layer of at least one dielectric layer; and
¢) Deposition on said dielectric layer of at least one semiconducting organic
thin film characterized in that said semiconducting organic thin film
comprises one or more than one layers according to claims from 1 to18.
33.  The process according to claim 32, wherein said organic thin film requires the
deposition of at least two different of said organic layers.
34.  The process according to claims 32 or 33, wherein after said step b) said
dielectric layer is scratched and one gate electrode is contacted with said conducting
layer.
35.  The process according to claims 32 or 33, wherein before said step c) both the

dielectric layer and the conducting layer are cleaned in order to remove the
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films conprises 10 overl apped LS transferred | ayers
made of one of the conpounds as clained in clains 2 or
wa2@ndo@d3over | apped LS deposited | ayers nade oPCDIB20@000263
t he conpounds according to clains from1l to 18 in the
optical active form 49. Use of an organic thin film
transi stor according to any of clains from19 to 27,
as sensor of chiral analytes in gaseous phase. 50. Use
according to claim49, wherein said chiral analytes
conprise citronellol. 51. A nmethod for the
enanti osel ective discrimnation of gaseous anal ytes,
characterized in that it conprises the use of one or

38D € ThB PproREECadcbiding ol dRifnk3SdrSI0Rhersit A HidGtep @) 8AY or more
of claine from19 to 27. 52. Use of at |east onhe

thesnpawed saik organisglayersaaig dsposited ypng ppnadbesion pgomeser of the
d%hgsit?&g&qr&tni on of a transistor to be used in the
SPENTT 6¢ ec?ive di scri m nati on of gaseous anal ytes.

333. The pasesy aicog@liigotoCdiding) B2 I avteadielin Z6d siep c) bAE or more
it uses a, conbination of conpounds according to any of
tRanne@rganisnipyers ye gpp cast.

38.  The process according to claims 32 or 33, wherein in said step c¢) one or more
than one of said organic layers are spin coated or thermal evaporated.

39.  The process according to claims 32 or 33, wherein in said step c) one or more
than one of said organic layers are deposited by Langmuir-Schifer techniques.

40.  The process according to claim 39, wherein the compound is held in the
condensed phase during the Langmuir-Schéfer deposition.

41.  The process according to claim 39, wherein the surface pressure of said
compound is held at 1-50 mN/m? during the Langmuir-Schifer deposition.

42.  The process according to claim 39, wherein the surface pressure of said
compound is held at a constant surface pressure of 20 mN/m? during the Langmuir-
Schifer deposition.

43.  The process according to claims 32 or 33, wherein after said deposition of the
organic layer according to step c), the gold drain and source electrodes are fabricated on
the organic semiconducting layer by thermal evaporation through a shadow mask.

44,  The process according to claim 43, wherein the source and drain electrodes are in
contact with said organic layer in the optical active form, according to claims from 1 to
18, as in the tipycal “top contact” configuration.

45.  The process according to claims from 32 to 34, wherein said organic thin film
comprises at least one organic layer according to claims 2 or 3, and at least one organic
layer according to claims from 1 to 18 in the optical active form.

46.  The process according to any of claims from 32 to 34, wherein said organic thin

films comprises from 5 to 30 overlapped LS transferred layers made of one of the
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from 1 to 18 in the optical active form.

47.  The process according to any of claims from 32 to 34, wherein said organic thin
films comprises 15 overlapped LS transferred layers made of one of the compounds as
claimed in claims 2 or 3 and/or one of compounds according to claims from 1 to 18 in
the optical active form.

48.  The process according to any of claims from 32 to 34, wherein said organic thin
films comprises 10 overlapped LS transferred layers made of one of the compounds as
claimed in claims 2 or 3 and 5 overlapped LS deposited layers made of one of the
compounds according to claims from 1 to 18 in the optical active form.

49.  Use of an organic thin film transistor according to any of claims from 19 to 27, as
sensor of chiral analytes in gaseous phase.

50.  Use according to claim 49, wherein said chiral analytes comprise citronellol.

51. A method for the enantioselective discrimination of gaseous analytes,
charactherized in that it comprises the use of one or more than one thin film transistors
according to any of claims from 19 to 27.

52.  Use of at least one compound according to any of claims from 1 to 18 for the
preparation of a transistor to be used in the enentioselective discrimination of gaseous
analytes.

53. Use according to claim 52, characterized in that it uses a combination of

compounds according to any of claims from 1 to 18.
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