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1. Introduction

The design and synthesis of organic materialsdhatbe used as
an alternative to silicon based optoelectronic devi has
tremendously increased over the last two dechdesleed,
organic materials offer the advantage to be prodiglceough out
low-cost solution technologies such as spin coatiimdgjet
printing or roll-to-roll processes associated witlowér
environmental impact. For the main foreseen applications,
namely light-emitting diodes (OLEDS)field-effect transistors
(OFETs}* and photovoltaics (OPVS);® reproducible effective
organic semiconductors are desired. Therefore, gdesif
innovative and optimized target-specific semicondie is
strongly recommended in order to optimize theirf@anance
and lifetime. To achieve this goal, organic semétariors need
to fulfill peculiar structural and molecular criterthat depend on
the focused applicatios>** For instance, molecular packing,
charge carrier mobility and transport, energy gag éevels,
solution-processability, molar extinction coefficie are some of
the important parameters that plays key role onnteationed
devices performances.

Until recently, most of the efforts have been cotregad almost
on polymers with respect to their better film quatbmpared to
small molecules. However, small
increased interests to overcome some drawbacks lkyinpo
technology i.e. their difficulties of purification, low
reproducibility in synthesis and weakness in deteimgi
structure-properties relationships. Additionally,adihmolecules
have also the benefits both to be chemically anrecifipally
modified to fine tune their optoelectronic propesti For
example, judicious choice of appropriate conjugatails (such
as heteroaromatic cores) and incorporation of eleeonating
or electron withdrawing and side chains in the mdkscgerve to

adjust the HOMO/LUMO energy levels and control the HOMO—

LUMO bandgap?

Our longstanding interest in controlling the electcoproperties
and continuing efforts on synthesis of new organ@nis
conductors for optoelectronic applications have usdto use a
novel interesting scaffold, as spacer, based on 2i@&-
bithiophene coré***'>'" The new functionalized spacer
permits an iterative functionalization selectively the 3,3" and
5,5 positions allowing us the possibility to syntke
asymmetric compounds with donors and acceptors gr{@part
1). This will be very helpful to gain further insighinto the
structure-properties relationships for the abovaiegtions.

4 O N CaHo

CsHo

-CaHe
C,4Hg
Chart 1. Structure of new D/A cruciform bithiophene chromopgs1-4.

2. Results and discussion
Synthesis

The core skeleton has been prepared from commigrcial
available thiophene-3-carboxaldehyde in 3 stepst,Fieacting
thiophene-3-carboxaldehyde with 1,2-ethandiol iespnce of

molecules have gained

Tetrahedron

PPTS resulted in the successful protection of aidelyroup and
subsequent dimerization led to the protected dimen 43%
yield as reported in literatuf& Formylation of7 was achieved by
treating with 2 equiv ofi-BulLi, followed by the addition of DMF
and subsequent hydrolysis afforded 3,3'-(1,3-diare)-5,5'-
diformyl-2,2’-bithiophene6 in 68% as yellow powder (Scheme
1). Then, Wittig olefination of 6 with  4-(N,N-
dibutylbenzyl)triphenylphosphonium ioditided to compound
which in turn was treated with PPTS in acetone tordftbe bis-
aldehyde4 in 93% vyield. The target compoundsand 2 were
obtained in 53 and 52% yield by Knoevenagel conalims of4
with malonodinitrile and diethylthiobarbituric acidgspectively.
Compound3 was prepared by through Wittig olefination 4f
with the p-nitrobenzyltriphenylphosphonium bromide salt. All
chromophores were obtained as dark or dark-blueigree/ders
and have been thoroughly characterizedtyNMR, **C NMR,
mass spectrometry, and elemental analysis.

b
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7
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Scheme 1. Synthetic pathway of chromophorgsl.
Crystallographic structure

Unexpectedly, the crystallographic structure ofkrcrystal

of 4 (C 2/c space group) exhibitssgnconformation, with a
dihedral angle of 41.55° between the two thiophene-
diaminostyryl moieties that are coplanar (Figije In the
crystal lattice, each molecule shows eight intéoast with
four other neighboring molecules. Thus, a half roole
presents both two C-C interactions with a neighiapri
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compound and two O-H interactions with another.the use of more bulky acceptors (Fig@je The deviation from
Examination of the C-C (3.327A) and O-H (2.517A)the planarization of the:-conjugated system contributes to a
distances shows that these distances are sigrlficgtrorter  diminution of the effective conjugation leading ta
than the sum of the Van der Waals radii, which er@es hypsochromic shift of the maximum of absorptionrtRermore,
the occurrence of strong intramolecular interaction the observed blue shift might be ascribed to dime or trans
Respectively a C-C interaction was found betweenQhof  conformation of the bithiophene core, as shown & @RTEP
the aromatic ring bearing the dibutylamino group &#me C  view of 4 (Figurel).
of the carbonyl group of another molecule and isght. In
addition, O-H interactions are formed between tkarast
ethylenic H beside the thiophene and the O of drbanyl
group from a neighboring molecule and vice verdath®se
interactions can be found in number and length loe t
second half part of the molecule

Molecular structure and electronic properties &f mholeculed-

4 were obtained thanks to DFT calculations using B3Lla¥ie
MO6 with the 6-31G (d,p) basis set (Tab® in order to
determine the most favorable conformation. Forcalinpounds
two minima are found on the potential energy surfelosed in
energies (B3LYP: from 0.5 to 1 kcal/mol and M06:nr©.5 to 5
kcal/mol). Theanti conformers of the compoundsand 3 are
slightly privileged (~0.8 and 0.5 kcal/mol respeety) with the
MO6 functional but only th&-anti with B3LYP (0.9 kcal/mol).
For 1 and 4, both functional calculations found thsyn

;g £
% ot T

S conformations slightly more stable than teti ones (B3LYP:
Y Y 0.73 and 0.46 kcal/mol; MO06: 4.98 and 1.59 kcal/mol

g respectively). We can note that considering sohedfect using
% the continuum solvation model with B3LYP, the relativ

stabilities ofsyn andanti isomersl and4 remain the same but
are reversetbr 2 and3.
All these results show the importance of crystal @ffen the

) ] structure found experimentally. Nevertheless, Inaeworthy,
Optical properties of the chromophores4 have been hat if we consider the compound, theoretical structural

anticipated that replacing the CHO group by a stro@geeptor  eyperimental resultsvide supra. In fact, we calculated for the
could contribute to a hypso/bathochromic shift dfie t gy conformer a dihedral angle around 45°. Both furmztls
corresponding chromophores. Thus as expected, wdilutrile  ghow that all HOMO levels are located along theonjugated
substitution in2 leads to a 147 nm bathochromic shift of the gystem where as the LUMO levels are mainly centrdlze the
maximum of absorption compared to the parent com@ali  pjthiophene core and lateral acceptor groups (Ta@hleThe

Nevertheless,  changing the  malonodinitrle  to  4-gnergy values of these frontier orbitals can beetated with the
vinylnitrobenzene 3 or 1,3-diethylthiobarbituric1 acceptors  cyclic voltammetry experiments.

induces a more or less pronounced hypsochromi¢ ehithe
maximum of absorption (Tableand Figure2).

Figure 1. ORTEP view of compound (black: C; blue: N; green: S and red:
O, for clarity H are omitted).

Table 2. DFT structure for compound and corresponding frontier Kohn
Sham molecular orbitals. HOMO/LUMO calculated value eV for 1-4
compounds (B3LYP/6-31G(d,p))

x2.5

4-anti conformation 4-synconformation

o.d.

300 400 500 600 700 800
A(nm)
Figure 2. UV-Vis spectra of chromophords4 in in CHCE(C = 10° M).

LUMO

Table 1. Absorption maximumXzp,snm) and molar extinction coefficient (log
¢ L.mol™.cm™) of compoundd-4.

1 2 3 4
)\abs |09€ )\abs |09€ )\abs |09€ )\abs |09€ HOMO HOMO

302 4.43 348 4.59 327 4.54 256 4.83
381 4.15 399 4.34 414 4.81 374 5.03

Syn conformation Anti conformation

425  4.08 600  4.09 | 453  4.90 HOMO LUMO HOMO LUMO

1 -4.788 -2.833 -4.785 -2.995

These observations suggest that tkeonjugated system, for 2 -5.026 -2.941 -4.995 -3.073
compoundsl and 3, undergoes a twist compared to the more 3 -4.730 -2.518 -4.563 -2.523
planar chromophoré because of the steric hindrance induced by 4 -4.756 2113 _4.749 -2.120
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for compound3.  The differences at low temperatures can be
Cyclic voltammograms (CV) of chromophore®-4 are  attributed to the lateral groups nature and/or tupuirities
characterized by one reversible one-electron oiidatedox resulting from synthesis. Concerning compougdand 4, the
system corresponding to the formation of the rddiation while  high degradation temperatures are rather consisti¢mtthe first
the CV of the compound exhibits a second oxidation redox hypothesis, the difference being attributed to benergies in
system ascribed to a more constraimedonjugated system lateral groups. Indeed, compouB@dateral group involves C-C
(Figure 3 - Table 3). All compounds display similar value for bonds (C=C(CN) which are not present in compousdC=0).
E,»(0x3), except the compourlwhich shows a lowest oxidation Above 300°C, the degradation steps for compolrahd3 are
potential, attributed to an extendaeystem, and correlates with almost twice of those compoungsind4. At these temperatures,
the DFT calculations (Tabl@). Compound2 has a reduction chemical bonds such as C-N and C-C bonds can beerorok
potential shifted to more positive value attributeda stronger releasing lateral groups of compouhdNO, groups and lateral
acceptor character of the dicyanomethylene (DCN) mgou cycles of compound3 are probably released in the same
compared to the aldehyde groups of the derivativElowever, temperature range.
replacement of the DCN groups by a stronger acceqiton as
1,3-diethylthiobarbituric acid 1) doesn’t lead to a lowered 120
reduction potential. These observations suggest thath
geometric and/or steric parameters as well as themaf the 100 -
acceptors contribute to these strong changes. Neless a
roughly good correlation is found, for the reduntipotentials,
between experimental values and LUMO position caledldty
DFT (B3LYP); (B/redl)/ELumo calculated)4 (-1.79/-2.11)1 (-
1.60/-2.83),3 (-1.53/-2.52),2 (-1.18/-3.07) assuming the most

80

Weight (%)
(2]
o

stablesynor anti conformations for each compounds. Moreover, 40 -
the comparison between the calculated and the etdemcial
bandgap are in good agreement with the same tendency 20
Table 3. Redox potentials (V) for compound§-4 vs Fc/F¢ and 0+ T ‘ ‘ ‘ ‘ ‘ ‘
electrochemical (Egec), calculated (Egay), optical (Egop) bandgaps in eVv. 0 100 200 300 400 500 600 700 800
1 5 3 7 Temperature (°C)
E12(Ox1) V 0.17 0.25 0.09 0.22 Figure 4. TGA curves of compoundsto 4 in nitrogen with a heating rate of
E1/2(0X2) \' 0.65 = - - 20 °C/min.
Eip(Redl) V -1.60 -1.18 V -1.53V -1.79V
Egeiec eV 1.77 1.43 1.61 2.01
Egcay eV 1.95 1.92 2.04 2.64 3. Conclusion
EgomeV 2.36 257 2.48 2.27

We have reported the synthesis of four novel DAAD
chromophores having a bithiophene core end-cappeith wi
s Compound 1 CRHRSURCL dibutylaminostyryl as a donor group and functioredi with four
different acceptors on the 3,3 positions of théhibphene core.
Interestingly, in contrast to what it was expecteayo t
chromophores from the studied series have showsym
conformation supported by the theoretical calcatatias well as
s - T - — — T - by the XRD analysis of the crystal structure of commb4.
' - E v vsFac) Their acceptable electro-optical properties assediado high
thermal stabilities make them suitable for the deen
applications.

.] Compound 3 »{ Compound 4 4. Experimental Section

1 (HA)
1 (uA)

)

1(uA)
1(uA)

o

Reagents and analysis. Tetrahydrofuran (THF),
dimethylformamide (DMF), chloroform (CHg)| ethanol,
ol methylene chloride (CKl,), cyclohexane (§H:,), anhydrous
. . i . i i i i acetone, diethylethem-dichlorobenzene were purchased from
e wvererey b e il ™ CarloErba. Tetrabutylammonium hexafluorophosphate- (
Bu,NPF;) was purchased from Fluka and was used as received.
Figure 3. Cyclic voltammetry’ of compoundd-4 at 10° M in o-  Potassium tert-butoxide (-BuOK), crown ether 18C6,n-
dichlorobenzena)-Bu,NPF; (0.1M) scan rate 100 mV.s butyllithium 2.5 M in hexanen¢BuLi), 4-(N,N-dibutylbenzyl)-
. . triphenylphosphonium bromide, H-(
The four compounds are degraded around 500°C weitsdime  iirgpenzyl)triphenylphosphonium  bromide, malonduiie,

amount of residual char. However a great dispersidenms of  ,\jqinium.p-toluenesulfonate  (PPTS), ethylenediammonium
thermal stability is observed between the four compis (Figure 5 cetate (EDDA), 1,3-diethylthiobarbituric acid wemerchased
4). As shown in Figurel, the weight loss starts from 156°C forJrom Sigma-Aldrich and used as received.

compoundl, whereas it only starts around 320°C for compoun

4. The following decreasing thermal stability is ob®el: o goo chemical analyses. Melting points were obtained from
compound4 > compoundZ > COmpoundB > compoundl. The 5 Flectrothermal 9100 apparatus and are uncodretieNMR
degradation mode is also very different. No markepgscan be and °C NMR spectra were recorded on Bruker AC 250 at 250
clearly detected for compourid whereas two steps degradation MHz and 625 MHz, respectively. High resolution mass
are visible for compoundzand4 and three steps can be detected ' ' '

&




spectrometry (HRMS) was made with a Qstar Elite spewtter
(Applied Biosystems SCIEX) by electrospray ionizati(ESI)
method. Elemental analysis was recorded with an ER k&ties
from ThermoFinnigan. XR-diffraction AMoKa= 0.71073A)
under monocrystal4 was made with a Bruker-Nonius
spectrometef’

in solution. UV-visible

Physico-chemical measurements

S
of stirring at 0 °C, 10 mg (0.26 mmol) of 18-crowrafd 0.15
g (0.42 mmol) of compoun® were added. The mixture was
stirred for 24 h at room temperature and the sdlweas
evaporated under reduced pressure. The crude prodas
purified on a silica gel column using @&, to give 0.31 g (96%)
of titte compound as orange olH NMR (250 MHz, CDC)) &:
0.93-0.97 (t, 12HJ = 7.3 Hz, 4 x -CHCH,-CH,-CH,); 1.31-
1.37 (m, 8H, 4 X -CHCH,-CH,-CHs); 1.56-1.62 (m, 8H, 4 X -

absorption spectra were obtained on a Varian Cary 1EH,-CH,-CH,-CHs); 3.26-3.31 (t, 8H2J = 7.6 Hz, 4 x -Ch

spectrophotometer. The electronic absorption maxiia.)
were directly extracted from absorption spectraahgound as
chloroform solution. Cyclic voltammetry (CV) data mee
acquired using a BAS 100 Potentiostat (Bioanalyti8gstems)
and a PC computer containing BAS100W software (v243).
three-electrode system based on a platinum (Pt) imgrk
electrode (diameter 1.6 mm), a Pt counter electradd an
Ag/AgCI (with 3 M NacCl filling solution) reference elgode
was used. Tetrabutylammonium hexafluorophosphatedears a
supporting electrolyte (0.1 M). All experiments wewaried out

CH,-CH,-CHy); 3.94-4.00 (m, 4H, 2 x O-CHCH,-O-); 4.11-
4.17 (m, 4H, 2 x O-CHCH,-0-); 5,76 (s, 2H, 2 x -CH-0); 6.61
(d, 4H,%1=8.5Hz, 4 x teng; 6.87 (s, 2H, 2 X l{o); 7.11 (d, 2H,
%3 =13.3Hz, 4 x Ky); 7.22 (d, 2H2) = 13.3 Hz, 4 x K); 7.31
(d, 4H,%) = 8.5 Hz, 4 X Hn). °C NMR (62.5 MHz, CDG)) &:
14.0 (CHy); 20.4 (CH); 29.5 (CH); 50.8 (CH); 65.3 (CH); 98.9
(CH); 111.7 (Gen); 116.3 (Gen); 123.4 (Giio); 123.8 (Ghio);
127.8 (Ghio); 129.8 (Gu); 129.9 (Gu); 138.2 (Geng); 145.3 (Ghio);
148.0 (Gen). HRMS (ESI) m/z: 769.4068 [M+H] (calculated:
769.4067). Elemental analysis fogsBs00.S,N, (%), calculated:

in o-dichlorobenzene (electronic grade purity) at 20. °CC, 71.84; H, 7.86; S, 8.34; N, 3.64 - Found: C, 68H857.82; S,

Ferrocene was used as an internal standard. Elketrocal
reduction/oxidation potential values Fc/FC were determined
from the cyclic voltammogram at a concentration10f0®> M
with a scan rate of 100 mV:s Thermal properties of the
compounds were explored by thermogravimetric analifBGA)
on a Q600 from TA instruments. The thermal stabitifythe
compounds was studied under 100 mL/min nitrogen fidth a
heating rate of 20 °C/min from room temperature3@® °C. A
purge nitrogen flow of 400 mL/min was applied ovegreaiod of
20 min inside the oven before starting the expemninte remove
all oxygen from the oven.

Computational Methodology: Calculations were carried out with
the Gaussian 09 prograhat the DFT level of theory using both
B3LYP#2tand M062¢ functionals. All the different atoms (C, N, H,
0, S) have been described with a 6-31G(d,p) doyliasis set®
Geometry optimizations were carried out without awymmetry
restrictions. The nature of thrainima was verified with analytical
frequency calculations, by the absence of negaiiyenvalue.

3,3'-di(1,3-dioxolan-2-yl)-[2,2'-bithiophene]-5,%licarbaldehyde
(6). At 0 °C, under argon 13.82 mL ofBuLi (34.55 mmol; 2.5
M in hexane) was added dropwise to a solution o2 4.313.94
mmol) of 3,3'-(1,3-dioxolane)-2,2'-bithiopherfein 50 mL of
anhydrous THF. After 15 min of addition, 2.72 mL &2 mmol)
of anhydrous DMF was added. After 7 h of agitatiorram
temperature, 100 mL of water was added and extratigck
with 50 mL of chloroform. After dried over anh. MggO
filtration and evaporation of the solvent underwan, the crude
product was purified by crystallization in ethamlafford 3.50 g
(68%) of title compound as yellow solid. Mp = 14631%C. 'H
NMR (250 MHz, CDC}) &: 3.98-4.00 (m, 4H, 2 x O-CHCH,-
0-); 4.10-4.14 (m, 4H, 2 x O-GHCH,-0-); 5.73 (s, 2H2 x -CH-
0-): 7.91 (s, 2H, 2 X H): 9.91 (s, 2H, 2 x -CHO)*C NMR
(67.5 MHz, CDC}) &: 65.5 (CH); 98.0 (CH); 135.5 (f,); 139.4
(C); 140.4 (C); 144.5 (C); 181.6 (CHO); 182.7 (CHO). H&M
(ESI) m/z: 367 [M+HJ; 398 [M+NaJ; 405 [M+K]". Elemental
analysis for GH1¢0sS, (%), calculated: C, 52.45; H, 3.85; O,
26.20; S, 17.50 - Found: C, 53.35; H, 4.09; O, 25519;7.22.

4,4'-((1E,1'E)-(3,3'-di(1,3-dioxolan-2-yl)-[2,2'4hiiophene]-5,5'"-
diyl)bis(ethene-2,1-diyl)bis(N,N-dibutylaniline}s). Under an
inert atmosphere, 0.26 g (2.32 mmol) of tHyuOK was added
to a solution of 1.26 g (2.26 mmol) of M;N-dibutylbenzyl)-
triphenylphosphonium iodide in 10 mL of QEl,. After 10 min

7.42; N, 3.57.

5,5'-bis((E)-4-(dibutylamino)styryl)-[2,2'-bithiophe]-3,3'-
dicarbaldehyde(4). Under an inert atmosphere, 1.50 g (1.95
mmol) of 5 and 1.96 g (7.8 mmol) of pyridiniunp-
toluenesulfonate (PPTS) were dissolved in 100 mardfydrous
acetone. The reaction mixture was refluxed for 72AHRer
removal of the solvent under reduced pressure ringecproduct
was dissolved in C}Cl, and successively washed with NaHCO
(1M) and brine. Organic phases were dried over algS® and
the solvent was removed under reduced pressuréaia df.23 g
(93%) of title compound as a red solid. Mp = 172-FT. 'H
NMR (250 MHz, CDC}) &: 0.95-1.00 (t, 12HJ = 7.3 Hz, 4 x -
CH,-CH,-CH,-CHg); 1.33-1.42 (m, 8H, 4 x -CHCH,-CH,-
CHsy); 1.54-1.65 (m, 8H, 4 x -CHCH,-CH,-CHy); 3.28-3.34 (t,
8H, %J = 7.7 Hz, 4 x -CB-CH,-CH,-CH,); 6.62 (d, 4H21 = 8.7
Hz, 4 X Hyen); 6.92 (M, 4H, 2 X Hyand 2 X Kho); 7.35 (d, 4H2J
=8.7 Hz, 4 X Hp; 7.42 (d, 2H3J=14.1 Hz, 2 x Kn; 9.87 (s,
2H, 2 x CHO)*C NMR (62.5 MHz, CDGJ) &: 13.0 (CH); 19.3
(CHy); 28.5 (CH); 49.7 (CH); 110.6 (Genp; 113.7 (Geng; 121.8
(Cinio); 121.9 (Ghio); 127.2 (Ghio); 131.5 (Gu); 137.3 (Guy); 139.6
(Coend; 145.6 (Ghio); 147.5 (Gen); 183.4 (CHO). HRMS (ES)
m/z: 681.3559 [M+H] (calculated: 681.3543). Elemental
analysis for GHs5,0,S,N, (%), calculated: C, 74.07; H, 7.70; S,
9.42; N, 4.11 - Found: C, 74.04; H, 7.83; S, 9.323197.

4,4-((1E,1'E)-(3,3"-bis(4-nitrophenyl)-[2,2'-bithiogme]-5,5'-
diyl)bis(ethene-2,1-diyl))bis(N,N-dibutylaniline(3). Under an
inert atmosphere, 0.05 g (0.49 mmol) of an overdiHBUOK
was added to a solution of 0.23 g (0.47 mmol) ofp-4-(
nitrobenzyl)triphenylphosphonium bromide in 10 mLf o
anhydrous CECl,. After 10 min of stirring at 0 °C, 0.01 g (0.26
mmol) of 18-crown-6 and 0.07 g (0.10 mmol) bfvere added.
The reaction mixture was stirred at room temperatore24 h.
After removal of the solvent under reduced presshescrude
product, thus obtained was purified over silicag@umn using
CH,CI,/CgH1, (1:1) to afford 0.03 g (28%) of the title compound
as a redish orange solid. Mp = 236-238 %€ NMR (250 MHz,
CDCl) &: 0.94-1.00 (t, 12H3J = 7.3 Hz, x-CH-CH,-CH,-CH);
1.33-1.39 (m, 8H, x-CHCH,-CH,-CH,); 1.60-1.63 (m, 8H, x-
CH,-CH,-CH,-CH,); 3.28-3.34 (t, 8H%J = 7.1 Hz, x-CH-CH,-
CH,-CHy); 6.63 (d, 4H,%) = 8.7 Hz, 4XHeny); 6.90 (d, 2H,%J
=15.6 Hz, 2 x Ky); 6.99 (d, 2HJ = 15.6 Hz, 2xK,); 7.00 (d,
2H, %) = 16.6 Hz, 2 x Ky); 7.23 (d, 4H2J = 16.6 Hz, 2xHy);
7.32 (s, 2H, 2xko); 7.35 (d, 4HJ = 8.7 Hz, 4xHen); 7.45 (d,
4H, %) = 8.6 Hz, 4xHeny); 8.07 (d, 4H2J = 8.6 Hz, 4 X tkny).
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HRMS (ESI) m/z: 918.4207 M (calculated: 918.4207).

Elemental analysis for &gHgN,S,04(%): C, 73.17; H, 6.80; S,
6.98; N, 6.09 - Found: C, 71.30; H, 7.25; S, 6.175/90.
2,2'-((5,5'-bis((E)-4-(dibutylamino)styryl)-[2,2'4biophene]-
3,3'-diyl)bis(methanylylidene))dimalonodinitrile (2). To a
solution of 0.05 g (0.074 mmol) of compouddand 0.01 g
(0.154 mmol) of malonodinitrile in 4 mL of anhyd®&CHCI,
were added 30 mol% of ethylenediammonium diaceEDdDA).
The mixture was stirred at room temperature for 1Afier
addition of water and extraction with @El,, the organic phase
was washed with NaHG@1M) and brine before drying on anh.
MgSQ,. After filtration the solvent was removed under reglu
pressure and the crude product was purified by altizsttion in
diethyl ether to give 0.03 g (52%) of title compduas dark
green solid. Mp = 212-214 °CH NMR (250 MHz, CDC)) &:
0.94-1.00 (t, 12H3J = 7.3 Hz, 4 x -CH-CH,-CH,-CH,); 1.33-
1.42 (m, 8H, 4 x -CHCH,-CH,-CHg); 1.54-1.66 (m, 8H, 4 X -
CH,-CH,-CH,-CH,); 3.28-3.34 (t, 8H2J = 7.7 Hz, 4 x -CH
CH,-CH,-CHy); 6.63 (d, 4H2J = 8.7 Hz, 4 X ky); 6.96 (S, 4H,
4 X Hyy); 7.37 (d, 4H2) = 8.7 Hz, 4 x Hend; 7.50 (s, 2H, 2 x
Hino); 7.89 (S, 2H, 2 x k). HRMS (ESI) m/z: 799.4 [M+Nal.
Elemental analysis for gHs:N.S, (%): C, 74.19; H, 6.74; S,
8.25; N, 10.81 - Found: C, 74.14; H, 6.86; S, 8.341MN63.

5,5-((5,5"-bis((E)-4-(dibutylamino)styryl)-[2,2"4hiophene]-
3,3'-diyl)bis(methanylylidene))bis(1,3-diethyl-2-
thioxodihydropyrimidine-4,6(1H,5H)-dion€}). To a solution of
0.05 g (0.073 mmol) of compourdand 0.03 g (0.154 mmol) of
1,3-diethylthiobarbituric acid in 4 mL of anhydroG$1,Cl, were
added 30 mol% of ethylenediammonium diacetate (EDOAE
mixture was stirred at room temperature for 30 médter
addition of water and extraction with @El,, the organic phase
was washed with NaHCGO(1M) followed by brine and dried
over anh. MgSQ@ The solvent was removed under reduce
pressure and the crude product was purified by &ltigsttion in
diethyl ether to give 0.04 g (53%) of titte compduas a dark
green solid. Mp = 264-266 °CH NMR (250 MHz, CDC)) &:
0.94-1.00 (t, 12H%) = 7.3 Hz, 4 x -CHCH,-CH,-CHy); 1.33-
1.42 (m, 8H, 4 x -CHCH,-CH,-CHj); 1.54-1.66 (m, 8H, 4 X -
CH,-CH,-CH,-CHy); 3.28-3.34 (t, 8H2) = 7.7 Hz, 4 x -Ch
CH,-CH,-CH;), 6.63 (d, 4H>J = 8.7 Hz, 4 X k,); 6.96 (s, 4H,
4 X Hyy); 7.37 (d, 4H2) = 8.7 Hz, 4 x Hend; 7.50 (s, 2H, 2 x
Hiio); 7.89 (s, 2H, 2 x ). HRMS (ESI) m/z: 10445 M
(calculated: 1044.5). Elemental analysis fagHz.NgS,0, (%):
C, 66.63; H, 6.94; S, 12.27; N, 8.04 - Found: C, 65H, 8.46;
S, 6.83; N, 4.76.
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