Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and
The Centre National de la Recherche Scientifique, 2010

Supporting Information
Self-assembly behaviour of conjugated terthiophengurfactants in water
Patrick van Rijrf: Dainius JaneliunasAurélie M. A. Brizard® Marc C. A. Stuarf,Ger J.M.

Koper, Rienk Eelkema, and Jan H. van E&ch*

Experimental Section

General information

Starting materials were commercially available amte used without further purification. Synthesicompoundsl’-OH,
2-OH was described in ref. 19, synthesisléfand17 was performed according to literature procedures 20). Aldrich
silica gel Merck grade 9385 (230-400 mesh) was tdisedolumn chromatography, in combination with fheledyne Isco
CombiFlash Companion with UV-detection. All solversed for dry reactions were purified with the useMBRAUN
Solvent purification system MB SPS-800, MilliQ-wateas used in case of measuremetisNMR-spectra were recorded
on a Bruker Avance-400 spectrometer (at 400MHz) ¥adan Inova-300 spectrometer (at 300MHz), at 259 splitting
patterns are noted as follows: s (singlet), d (tetiodd (double doublet), t (triplet), q (quartat} (quintet), m (multiplet)
and bs (broad singlet3C NMR spectra were recorded on a Bruker Avance-406tspeeter (at 100 MHz) or a Varian
Inova-300 spectrometer (at 75 MHz). Multiplicity svdetermined by Attached Proton Test (APT) and atednshifts are
given ind (ppm) referenced to the residual protic solverdikge Coupling constanty are given in Hz. LC-MS was
performed on a SHIMADZU Liquid Chromatograph Masse&pmeter, LCMS-2010, LC-8A pump with a diode-array
detector SPD-M20. The column used here was thedgbrShield RP 188n (4.6x150mm) with a 95/5 v/v MeOH,B
mixture as eluent. For UV/Vis measurements an Aildlgna Specord 250 spectrometer was used equipibda
deuterium-lamp and a halogen-lamp. Quartz cuvete weed with path-lengths varying from 10mm-0.1nforescence
spectroscopy was done on a Jasco J-815 CD-spectioegtipped with a fluorescence monochromator aectbr, and an
L-38 low wavelength filter (cut-off 380nm) placeéttveen the sample and the detector. The cuvethesedwas quartz with
dimensions 3x3mm. Dynamic Light Scattering was @antd on a ZetaSizer Nano series Nano-ZS by Malletnuments.
For cryo-TEM, a few microliter of suspension wapasgted on a bare 700 mesh copper grid. After inlpthway the excess
of liquid the grids were plunged quickly in liguglhane. Frozen-hydrated specimens were mountedriyoeholder (Gatan,
model 626) and observed in a Philips CM 120 elecinizsroscope, operating at 120 kV. Micrographs wemrded under
low-dose conditions on a slow-scan CCD camera (Gatadgl 794).
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Experimentals
Description for synthesis of compounds 1-, 2- 3-Qiie 4-6.

2-bromo-3-hexadecylthiopheiiel): 3-hexadecylthiophenel) (2.5 g, 8.1 mmol) was dissolved in 10 ml of cbform. To
this N-bromosuccinimide NBS (2.9 g, 16 mmol) was addedoam temperature. It was allowed to react overnigtie
reaction was quenched with 50 ml saturated sodigarfmonate solution. Then 40 ml of chloroform waasled. Organic and
water phases were separated. Organic phase wasdvagth water and brine and dried over MgS@olvent was
removed under vacuum. The title compound was obthas a light yellow solid after precipitation iold methanol which
was isolated after filtration and drying in vacuum®0% vyield (2.8 g, 7.3 mmol) and was not subdieefilirther purification.
H NMR (400 MHz, CDC}) 8,;: 0.88 (t, 4= 6.8 Hz, 3H), 1.20-1.38 (m, 26 H), 1.50-1.66 (tH)42.55 (t,J;= 7.8 Hz, 2H),
6.79 (d, 4= 5.6 Hz, 1H), 7.18 (d g 5.6 Hz, 1H).

(3-hexadecylthiophen-2-yl)trimethylsilaif&2*): 2-bromo-3-hexadecylthiophenel() (10.0 g, 25.8 mmol) was dissolved in
250 ml of dry THF and cooled to -78°C. Thesbutyllithium (21.0 ml, 33.6 mmol, 1.6M in hexaneps added drop wise.
The mixture was allowed to react at -78°C for 2heMAMSCI (6.6 ml, 51.6 mmol) was slowly added. Thigture was
allowed to react at -78°C for additional 2h and thefhovernight to slowly reach room temperaturd avas then quenched
with water. The mixture was extracted with THF atidthyl ether. The combined organic layers were thvashed with
brine. The organic layer was dried over MgS#Dd filtered; the solvent was removed under vaculime resulting slightly
yellowish liquid was identified as the title compmliobtained as a colourless oil which solidifiedewtcooled at 4°C to a
soft off-white solid in 89% yield (9.4 g, 23.0 mmend was used without further purificatidil NMR (400MHz, CDCY)
dy: 0.35 (s, 9H), 0.88 (ts¥ 6.7 Hz, 3H), 1.26-1.32 (m, 26H), 1.55-1.65 (1H)22.67 (t,J = 7.8 Hz, 2H), 7.05 (dg& 4.7
Hz, 1H), 7.45 (d, 3+ 4.7 Hz 1H).

(3-hexadecylthiophen-2-yl)trimethylstanngd€): A solution of 2.0 g (5.2 mmol) &bromo-3-hexadecylthiophenely) in
15 ml of dry THF was cooled to -50°C. To this 1.@@iealent ofn-butyllithium (3.4 ml, 1.6 M in hexane) was slowly
added and the reaction mixture was stirred foodrs. Then 6.3 ml of a 1M solution of trimethyétioride in THF was
added slowly to the mixture. After addition the tabe was stirred for 2 hours at -50°C and was thiewead to slowly warm
to room temperature overnight. The reaction wasiqjued with water. The organic and aqueous phases separated and
the organic phase was subsequently washed withr wate times, then once with brine and dried overS@g After
filtration, the solvent was removed in vacuum. Title compound was obtained as a colourless oikctvisiolidifies when
cooled at 4°C to a soft off-white solid in 82% vigP.5 g, 4.3 mmol) and was not subdued to funtheification.*H NMR
(400MHz, CDCH) 8,1: 0.37 (s, 9H), 0.85-1.00 (s, 3H), 1.20-1.40 (MHREL.50-1.70 (M, 2H), 2.62 (#;= 7.8 Hz, 2H), 7.09
(d, 3= 4.6 Hz, 1H), 7.53 (dk= 4.7 Hz, 1H).

2,5-dibromo-3-hexadecylthiophe() : 3-hexadecylthiophenel() (1.50 g, 4.9 mmol) was dissolved in chloroform. this
Br, (1.55 g, 9.7 mmol) (2 equivalent) was added % 0Ot was allowed to react overnight. The reacti@s quenched with a
saturated bicarbonate solution. Then chloroform agded. Organic and aqueous phases were sepdratedrganic phase
was washed with water and brine, dried over MgS&blvent was removed and the title compound waaimdd after
precipitation in cold methanol which was isolatétk@filtration and drying under vacuum in 94% yi€P.0 g, 4.6 mmol).
This was used without any further purificatiotd NMR (400 MHz, CDCJ) &,: 0.87 (t, 4= 6.8 Hz, 3H), 1.22-1.33 (m,
25H), 1.42-1.52 (m, 2H), 2.49 (53 7.7 Hz, 2H), 6.77 (s, 1H).

(3-hexadecylthiophen-2-yl-trimethylsilyl-5-yl)trithglstannane(15): To 100ml of THF diisopropylamine (4.2 ml, 29.7
mmol) was added. The mixture was cooled to -78°@nThbutyllithium (16.9 ml, 27.0 mmol, 1.6M in hexansas added
drop wise. The mixture was allowed to react at € &r 2h. Then3-hexadecylthiophe-yl)trimethylsilane 12*) (9.4 g,
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23.0 mmol) was added and the mixture was stirredffio After this trimethyltinchloride (5.9 g, 29n7mol, 1M in THF) was
slowly added. The mixture was allowed to react7&°€ for additional 2h and then left overnight tovdly reach room
temperature and was then quenched with water. Tixeuma was extracted with THF and diethyl ethereTdombined
organic layers were then washed with brine. Thamiglayer was dried over MgQ@nd filtered; the solvents were removed
under vacuum. The resulting slightly yellowish lidjwas identified as the title compound and wasioled as a colourless
oil which solidified when cooled at 4°C to a soff-ahite solid in 89% vyield (12.4 g, 22.7mmol) ancsvused without
further purification*H NMR (400 MHz, CDCY) 8,4: 0.27 (s, 9H), 0.33 (s, 9H), 0.88 (33J6.7 Hz, 3H), 1.26-1.32 (m, 26H),
1.54-1.63 (m, 2H), 2.62 (tg& 7.8 Hz 2H), 7.03 (s, 1H}*C NMR (100 MHz, CDGJ) 8¢: -8.12 (3*CH;), 0.41 (3*CH),
22.54 (2*CH), 29.35(CH), 29.39 (CH), 29.49 (CH), 29.57 (CH), 29.60(CH), 29.65 (CH), 29.71 (CH), 30.29 (CH),
30.58 (CH), 31.25 (CH), 31.84 (CH), 31.94 (2*CH), 130.01 (CH), 135.25 (C), 142.7 (C).

1-(2,5-dibromothiophen-3-yl)-2,5,8,11,14-pentaoxapedecane (18): To a solution of 1-(2-bromothiopherB-yl)-
2,5,8,11,14pentaoxapentadecang?) (0.5 g, 1.3 mmol) in 7 ml of DCMN-bromosuccinimide (NBS) (0.23 g, 1.3 mmol)
was added. After addition the mixture was stirr@ddvernight at room temperature and was then dquezhwith water. The
mixture was extracted with DCM. The combined orgdayers were then washed with a 1 M NaOH solut@lowed by
water and brine. The organic layer was dried ovgBR}, and filtered; the solvent was removed under vaculhme resulting
slightly yellowish liquid was identified as theléitcompound and obtained in 91% yield (0.55 g,rrgol). *H NMR (400
MHz, CDCL) 8y: 3.37 (s, 3H), 3.56-3.52 (m, 2H), 3.70-3.60 (mH144.43 (s, 2H), 6.99 (s, 1H).

2-[2-(2-methoxyethoxy)ethoxy]ethyl 2-{[2-(trimetsignnyl)-3-thienyllmethoxy}ethyl ethéf9): A solution of 2.0 g (5.2
mmol) of 1-(2-bromothiophers-yl)-2,5,8,11,14pentaoxapentadecand 7 in dry THF was cooledto -78°C. To this
1.05 equivalent of-butyllithium (3.44 ml, 1.6 M in hexane) was addaowly and the reaction mixture was stirred for 4
hours at -78°C, during this time the colour changetlack. Then 6.37 ml of a 1 M solution of trimgtinchloride in THF
was added slowly to the mixture. After addition thixture was stirred for 2 hours at -78°C and wasthllowed to slowly
warm to room temperature overnight. The reactios saueenched with water. The organic and aqueousephesre separated
and the organic phase was subsequently washedwaitr two times, then once with brine and driedrdvgSQ,. After
filtration and removal of solvent in vacuum, thigeticompound was obtained as a viscous yellowdiduia 74% yield (1.8 g,
3.9 mmol)."H NMR (400 MHz, CDC}) 84: 0.36 (s, 9H), 3.37 (s, 3H), 3.65 (m, 16H), 4.852H), 7.17 (d,sF 4.6 Hz, 1H),
7.54 (d, 4= 4.7 Hz, 1H).

2-[2-(2-methoxyethoxy)ethoxy]ethyl 2-{[2-(trimethifyl)-3-thienyllmethoxy}ethyl ether(20): A solution of 1-(2-

bromothiophers-yl)-2,5,8,11,14pentaoxapentadecané7] (13.0 g, 34 mmol) in 120 ml of dry THF under ogen

atmosphere was cooled to -78°C. To this 1.05 eqeivadfn-butyllithium (20 ml, 1.6 M in hexane) was addedvdly and

the reaction mixture was stirred for 3 hours. Themreaction was quenched with trimetylsilylchleri@#.0 ml, 35.3 mmol)
and stirred for an additional 3 hours at -78°C. Affeis the mixture was allowed to warm to room tengpure slowly
overnight and then quenched with water. The mixies washed twice with water and once with brind dried over
MgSQ,. After filtration and removal of solvent under vaan, the title compound was obtained as a yellowisin 86%

yield (11.0 g, 29.3 mmol). The crude compound weedwvithout further purificatiotH-NMR (400 MHz, CDCY) ,: 0.34

(s, 9H), 3.37 (s, 3H), 3.52-3.56 (m, 2H), 3.60-3(60 14H), 4.59 (s, 2H), 7.20 (d, 1H=X}.9 Hz), 7.48 (d, 1H 53 4.8Hz).

2-[2-(2-methoxyethoxy)ethoxy]ethyl2-{[2-(trimethiy§-5-(trimethylstannyl)-3 thienyllmethoxy}ethgther (21): A solution
of 4.0 ml diisopropylamine in 120 ml of dry THF wasoled to -78°C. To this 18.5 ml (29.6 mmol)rebutyllithium was
added. The mixture was then allowed to reach 0°Cveasl stirred at this temperature for 10 minuteseriTht was again
cooled to -78°C and 11.0 g (29.3 mmol)2if was added dissolved in 30 ml of dry THF and thgtune was stirred for 4
hours. Then 6 ml of trimethyltinchloride solutioh ¥ in THF) was added and the mixture was contirtoelse stirred at -

78°C. After 3 hours the reaction mixture was allowedslowly warm to room temperature overnight. Thaction was
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quenched with water with water and the layers vwsmgarated. The aqueous layer was extracted withytliether. The
combined organic layers were washed with water thed with brine. The organic phase was dried ovgiSM. After
filtration and removal of solvent under vacuum, thhede compound was obtained in a 98% yield (1528 mmol). This
compound was used without further purificatiod-NMR (400 MHz, CDC}) &: 0.34 (s, 9H), 0.35 (t, 9HgF 29.7 Hz),
3.37 (s, 3H), 3.52-3.56 (M, 2H), 3.62-3.69 (M, 14452 (s, 2H), 7.28 (s, 1H).

(4-hexadecyl-3'-2,5,8,11,14-pentaoxapentadecyHiltBlophen-5-yl)trimethylsilane  (22): 1-(2-bromothiophen-3-yl)-
2,5,8,11,14-pentaoxapentadecane (7.0 g, 184 mmefs dissolved in 50 ml of dry DMF. Then
palladium(tetrakis)triphenylphosphine (2.20 g, i#ol) was added to the solution. The mixture wasest for 20 min at
room temperature. Then a solutionld&f (10.0 g, 18.4 mmol) solution in 50 ml of toluenasnadded. The temperature was
raised until 110°C and left overnight. Then the sotge were removed under vacuum. The crude wasiquuiify column
chromatography (silica gel, eluent petroleum efft€Ac (gradient 0-100% EtOAc) with 5% TEA) and gahe pure title
compound as a yellow oil in 80% vyield (8.0 g, 1tihol). 'H NMR (400 MHz, CDCJ) &,;: 0.37 (s, 9H), 0.88 (tg3 6.7 Hz,
3H), 1.22-1.38 (m, 26H), 1.58-1.68 (m, 2H), 2.65J¢ 7.8 Hz, 2H), 3.38 (s, 3H), 3.52-3.58 (M, 2H), 862 (M, 14H),
4.64 (s, 2H), 7.09 (s, 1H), 7.11 (d=5.2 Hz 1H), 7.17 (d,33 5.2 Hz 1H).X°C NMR (100 MHz, CDG)) 5¢: 0.01 (3*CH),
14.00 (CH), 22.52 (2*CH), 29.34(CH), 29.37 (CH), 29.50 (CH), 29.55 (CH), 29.58(CH), 29.64 (CH), 29.70 (CH),
30.27 (CH), 30.56 (CH), 58.58 (CH), 66.58 (CH), 69.20 (CH), 70.31(CH), 70.48 (4*CH), 70.49 (CH), 71.30 (CH),
123.50 (CH), 129.51 (CH), 129.52 (CH), 133.52 (C), 234C), 134.51 (C), 138.58 (C), 150.58 (C).

4-hexadecyl-3'-2,5,8,11,14-pentaoxapentadecylrhiéthylstannyl)-2,2'-bithiophen-5-yl)trimethylsila (23): To 100ml of
THF diisopropylamine (1.9 ml, 13.5 mmol) was add&de mixture was cooled to -78°C. Thesoutyllithium (8.5 ml, 13.5
mmol, 1.6M in hexane) was added drop wise and ¢hetion was allowed to warm to room temperature fiixture was
then cooled to -78°C ar2R (7.3 g, 13.5 mmol) dissolved in THF was added diiep. The mixture was allowed to react at -
78°C for 2h. Then trimethyltinchloride (2.7 g, 13r#nol, 1M in THF) was slowly added. The mixture vediewed to react
at -78°C for additional 2h and then left overnightstowly reach room temperature and was then queehulith water. The
mixture was extracted with THF and diethyl etheneTcombined organic layers were then washed witiebiThe organic
layer was dried over MgS(and filtered; the solvents were removed under wacuTlhe resulting slightly yellowish liquid
was determined as the title compound obtained % yild (7.0 g, 10.5 mmol) and was used withouttfer purification*H
NMR (400 MHz, CDC}) 84: 0.36 (s, 9H), 0.38 (s, 9H), 0.88 (4=5.7 Hz, 3H), 1.22-1.38 (m, 26H), 1.58-1.68 (m)2R165
(t, 1= 7.8 Hz, 2H), 3.38 (s, 3H), 3.52-3.58 (m, 2H),B362 (M, 14H), 4.65 (s, 2H), 7.09 (s, 1H), 7.891H).**C NMR
(100 MHz, CDC}) dc: -8.12 (3*CHy), 0.41 (3*CH), 14.10 (CH), 22.52 (2*CH), 29.42 (CH), 29.50 (2*CH),
29.51(4*CHy), 29.53 (5*CH), 29.54 (CH), 58.88 (CH), 66.88 (CH), 69.30 (CH), 70.41(CH), 70.58 (4*CH), 70.60
(CHy), 71.98 (CHj), 129.38 (CH), 133.56 (C), 135.61 (C), 136.52 (C),.183§CH), 139.24 (C), 142.21 (C), 151.00 (C).

1-(4'-hexadecyl-2,2'-bithiophen-3-yl)-2,5,8,11, lehtaoxapentadecanf4): A solution of 7.3 g (19.1 mmol) of 1-(2-
bromothiophen-3-yl)-2,5,8,11,14-pentaoxapentadecar® g palladium(tetrakis)triphenylphosphine in03tl DMF was
prepared under a nitrogen atmosphere and stirred0foninutes. To this, 9.0 g (19.1 mmol) 1f in 100 ml toluene was
added and heated at 110°C overnight. The reactiatureiwas allowed to cool to room temperature sulveas removed
under vacuum. The crude was purified by column efatography (silica gel, eluent pentane/EtOAc (1Rf),0.45) and gave
the pure title compound as a yellow oil in 71% ¢ié8.3 g, 13.6 mmol)}H-NMR (300 MHz): 0.87 (t, 3H,3% 6.9Hz), 1.20-
1.42 (m, 26H), 1.63-1.70 (m, 2H), 2.59 (t, 2kk J.7Hz), 3.37 (s, 3H), 3.51-3.57 (m, H), 3.61-3(69 14H ), 4.61 (s, 2H),
6.90 (s, 1H), 6.99 (d, 1H,¥1.3Hz), 7.11 (d, 1H 53 5.2Hz), 7.17 (d, 1Hs3 5.0 Hz).

1-(5'-bromo-4'-hexadecyl-2,2'-bithiophen-3-yl)-83,1,14-pentaoxapentadecaf®): To a solution of 8.3 g (13.6 mmol) of
24in 75 ml DCM, 1.0 equivalent df-bromosuccinimide was added. The mixture was stioeernight. After completion

the solvent was removed under vacuum. The crudesalasilised in cold heptane and filtered overteelAfter evaporation
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of the solvent, purification was done by columnarhatography (silica gel, pentane/EtOAc (1:1)) amsiegthe pure title
compound as a yellow oil in 95% yield (8.9 g, 1fhénol). 'H-NMR (300 MHz): 0.87 (t, 3H,5% 6.9 Hz), 1.20-1.42 ( m,
26H), 1.63-1.70 (m, 2H), 2.55 (t, 2H=F.5 Hz), 3.37 (s, 3H), 3.51-3.57 (m, H), 3.61-3(69 14H), 4.56 (s, 2H), 6.86 (s,
1H), 7.10 (d, 1H,4¥5.4 Hz), 7.19 (d, 1H43 5.1 Hz).

(1-OMe): A solution of 0.9 g (1.9 mmol) df3, 0.1 g palladium(tetrakis)triphenylphosphine imbDMF was prepared and
stirred for 20 minutes. To this, 1.8 g (4.3 mmdi)18 was added and heated at 110°C overnight. The oeagtixture was
allowed to cool to room temperature and filtratedegmove any solids. To the filtrate an excess atewwas added and this
was then extracted with di-ethyl ether. The obtiasganic phase was washed with brine and then drver NaSO,. After
filtration and removal of solvent in vacuum the deuwas purified by column chromatography (silicd, gduent
pentane/EtOAc (gradient 0-100% EtOAc)) and gavepte title compound as a yellow oil in a 38% yiéld66 g, 0.72
mmol). *H NMR (400 MHz, CDCY)) &, 0.873 (t, & 6,7 Hz, 3H), 1.30-1.180 (m, 28 H), 2.48 ¢ J.7 Hz, 2H), 3.36 (s,
6H), 3.70-3.60 (m, 32H), 4.47 (s, 2H), 4.63 (s, 2HP3 (s, 1H), 7,13 (dgd 5.2 Hz, 1H) 7.18 (d,;3 3.7, 1H), 7.19 (d,s3
3.7 Hz, 1H), 7.34 (d,53 5.3 Hz, 1H):*C NMR (100 MHz, CDGJ) 6¢: 14.15 (CH), 22.62 (2*CH), 28.99 (CH), 29.43
(CHp), 29.49 (2*CH), 29.69(7*CH), 30.69 (CH), 31.89 (CH), 58.98 (2*CH), 66.28 (2*CH), 69.35 (2*CH), 70.50
(2*CHy,), 70.55 (2*CH), 70.59 (8*CH), 71.89 (2*CH), 123.91 (CH), 126.05 (CH), 128.02 (CH), 128.17 (@8.59 (CH),
130.51 (CH), 131.11 (C), 135.12 (C), 135.21 (C), 13§2%&), 143.26 (C). (ESI-MS) M/z-calc: 912.5; M/z-fodr 935.5
(M+Na").

(2-OMe-TMS): A solution of 5.1 g (7.4 mmol) d25, 0.32 g palladium(tetrakis)triphenylphosphine @l DMF/toluene
(50/50) was prepared under a nitrogen atmosphetestamed for 20 minutes. To this, 12.2 g (17.8 mjnud 21 in 20 ml
DMF/toluene (50/50) was added and heated at 110&haght. The solvents were removed under vacuuntlamdrude was
purified by column chromatography (silica gel, eiu&eptane/EtOAc gradient 0-100% EtOAc). This géwe pure title
compound in 80% vyield (5.9 g, 5.9 mmdiH-NMR (400 MHz, CDC}) 5,4: 0.37 (s, 9H), 0.88 (t, 3HgJ7.4 Hz), 1.20-1.44
(m, 26H), 1.60-1.70 (m, 2H), 2.74 (t, 2H73.8 Hz), 3.37 (s, 6H), 3.54-3.63 (m, 4H), 3.6663(ih, 28H), 4.56 (s, 2H), 4.62
(s, 2H), 6.99 (s, 1H), 7.12 (d, 1H=5.2 Hz), 7.18 (d, 1H335.6 Hz), 7.21 (s, 1H).

(2-OMe): 2-OMe-TMS (2.4 g, 2.3 mmol) was stirred overnight in a TB#dtution in THF. After removal of the solvent the
yellow oil was dissolved in water and 100 g of diardc ion-exchange resin (DOWEX MAC-3) was addedl ¢he
suspension was stirred until the water became delesiand the resin yellow. This was then filtrated] washed several
times with water to remove the TBAF. After extersiinsing, the product was released from the rbginvashing with
methanol to obtain the pure title compound in qitatite yield as a yellow oil (2.6 g, 2.3 mmofH-NMR (400 MHz,
CDCly) 8y: 0.87 (t, 3H, ¢= 7.4Hz), 1.15-1.40 (m, 26H), 1.60-1.68 (m, 2HY2(t, 2H, d= 7.8 Hz), 3.37 (s, 6H), 3.54-3.63
(m, 4H), 3.66-3.76 (m, 28H), 4.55 (s, 2H), 4.642H), 6.99 (s, 1H), 7.08 (d, 1H,s1.3 Hz), 7.12 (d, 1H33 5.2Hz), 7.19
(d, 1H, 3=5.6Hz), 7.20 (d, 1H,,3 1.3Hz);**C-NMR (100 MHz, CDCJ) 5c: 13.99 (CH), 22.50 (CH), 29.10 (CH), 29.17
(CH,), 30.45 (CH), 31.53 (CH), 61.56 (CH), 66.77 (CH), 68.42 (CH), 69.30 (CH), 69.33 (CH), 70.18 (CH), 70.44
(CHy), 70.47 (CH), 70.50 (CH), 72.45 (CH), 122.84 (CH), 123.85 (CH), 126.04 (CH), 129.20 (Ct80.03 (CH), 132.98
(C), 134.99 (C), 136.13 (C), 139.64 (C), 140.06 (C).I{®S) M/z-calc: 912.5; M/z-found: 935.5 (M+Np

(3-OMe). A solution of 1.1 g (2.5 mmol) af3 and palladium(tetrakis)triphenylphosphine in 5nMPb was prepared and
stirred for 20 minutes. To this, 2.6 g (5.0 mmdi)2d was added and heated at 110°C overnight. The golasremoved
under vacuum and redissolved in 10% HCI methanaltieol and stirred for 4h. After removal of all vtla compounds
under vacuum, crude was purified by column chrography (silica gel, eluent PET 40-60/EtOAc in adigat 0-100%
EtOAc) and gave the pure title compound as a yebdvin a 40% yield (900 mg, 1.0 mmobH NMR (400 MHz, CDCJ))
y: 0.88 (t, &= 6.7 Hz, 3H), 1.22-1.38 (m, 26H), 1.58-1.68 (m)2R70 (t, & 8.0 Hz, 2H), 3.37 (s, 6H), 3.51-3.56 (M, 4H),
3.62-3.70 (m, 28H), 4.52 (s, 2H), 4.55 (s, 2H)86(8, 1H), 7.07 (s, 1H), 7.09 (s, 1H), 7.11 (s, TH18 (s, 1H)**C NMR
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(100 MHz, CDCI3)5¢: 14.09 (CH), 22.65 (CH), 29.29(CH), 29.32 (CH), 29.44 (CH), 29.53 (CH), 29.57 (CH), 29.66
(CH,), 30.52 (CH), 31.88 (CH), 68.48 (CH), 68.53 (CH), 69.40 (CH), 70.47 (CH), 70.57 (CH), 70.61 (CH), 71.89
(CHy), 121.70 (CH), 122.74 (CH), 123.72 (CH), 125.98 (Ck6.45 (CH), 129.59 (C), 135.01 (C), 136.37 (C), 131®&)Y
139.75 (C), 140.22 (C), 140.27 (C). (ESI-MS) M/z-c8it2.5; M/z-found: 930.7 (M+NK).

(4): A solution of 0.6 g (1.3 mmol) df8, 0.1 g (0.1 mmol) palladium(tetrakis)triphenylppbse in 5 ml DMF was prepared
and stirred for 20 minutes. To this, 1.2 g (2.6 Mnod 12 was added and heated at 110°C overnight. The oeagtixture
was allowed to cool to room temperature and fittiaio remove any solids. To the residue an exdesater was added and
this was then extracted with di-ethyl ether. Théaoted organic phase was washed with brine anddhied over NgSQO,.
Atfter filtration and removal of solvent in vacuuimetcrude was purified by column chromatographycgsigel, eluent PET
40-60/EtOAc in a gradient 0-100% EtOAc) and gawe plre title compound as a yellow oil in a 40% ¢i€0.85 g, 0.9
mmol)*H NMR (400 MHz, CDC}) §,: 0.82-0.94 (m, 6H), 1.16-1.40 (m, 52H), 1.50-1(#0 4H), 2.55 (t, s 7.8 Hz, 2H),
2.77 (t, §= 7.75 Hz, 2H), 3.37 (s, 3H), 3.5-3.6 (m, 2H), 3.84 (m, 14H), 4.42 (s, 2H), 6.92 (d=5.20 Hz, 1H ), 6.97 (d,
J= 5.2 Hz, 1H), 7.16 (d,33 5.2 Hz, 1H), 7.17 (s, 1H), 7.31 (&=J5.2 Hz, 1H).**C NMR (100 MHz, CDG)) 5c: 14.11
(2*CHy), 22.52 (2*CH), 29.33(CH), 29.35 (CH), 29.50 (CH), 29.49 (CH), 29.69(11*CH), 29.71 (10*CH), 30.71
(CH,), 30.83 (CH), 31.92 (CH), 59.03 (CH), 66.75 (CH), 69.40 (CH), 70.50 (CH), 70.55 (CH), 70.61 (4*CH), 71.62
(CH,), 123.70 (CH), 125.81 (CH), 126.99 (CH), 128.85 (CH80.01 (CH), 131.12 (C), 132.15 (C), 133.52 (C), 134@)
138.02 (C), 139.72 (C), 144.01 (C). (ESI-MS) M/z-c8It6.6; M/z-found: 939.6 (M+N3

(5-TMS) 2-Bromo-3-hexadecylthiophene 11) (3.85 g, 9.9 mmol) was dissolved in 20 ml of tie. Then
palladium(tetrakis)triphenylphosphine (2.20 g, théol) was added to the solution. The mixture wasest for 20 min at
room temperature. The2B (7.0 g, 8.3 mmol) solution in 20 ml of toluene veaded. The temperature was raised to 110°C
and left overnight. Then the solvents were remowader vacuum. The crude was purified by columroetatography
(silica gel, eluent petroleum ether 40-60/EtOA@Ient0-100% EtOACc)) with 5% TEA) and gave theeptitle compound

as a yellow oil in a 50% yield (4.0 g, 5.0 mmdH. NMR (400 MHz, CDC}) &,: 0.36 (s, 9H), 0.88 (tsd 6.7 Hz, 6H), 1.34-
1.22 (m, 52H), 1.69-1.62 (m, 4H), 2.64 (=X¥.8 Hz, 2H), 2.77 (t,53 7.8 Hz, 2H), 3.36 (s, 3H), 3.54-3.52 (m, 2H),&.6
3.61 (m, 14H), 4.63 (s, 2H), 6.92 (¢=5.2 Hz, 1H), 7.10 (s, 1H), 7.12 (s, 1H), 7.15Xg,5.2Hz, 1H).

(5): To 20 ml of 10% HCI solution in methan®TMS (300 mg, 0.3 mmol) was added. The mixture wasaatbto react
overnight at room temperature. Then solvent and Wéle removed under vacuum. The crude was purifie@diumn
chromatography (silica gel, petroleum ether 40-6DA¢ (gradient0-100% EtOAc)) and gave the pure titbmpound in an
85% yield (250 mg, 0.26 mmofBH NMR (400 MHz, CDC}) 8,: 0.88 (t, &= 6.7 Hz, 6H), 1.34-1.22 (m, 52H), 1.69-1.62 (m,
4H), 2.60 (t, &= 7.6 Hz, 2H), 2.77 (ts3 7.6 Hz, 2H), 3.37 (s, 3H), 3.54-3.52 (m, 2H),BH61 (M, 14H), 4.61 (s, 2H), 6.92
(s, 1H), 6.92 (d, 5¥ 5.2 Hz, 1H), 7.02 (d,;3 1.0 Hz, 1H), 7.12 (s, 1H), 7.16 (4=J5.2 Hz, 1H).**C NMR (100MHz,
CDCI3) 8y: 14.21 (2*CH), 22.75 (2*CH), 29.13(CH), 29.17 (CH), 29.45 (CH), 29.47 (CH), 29.68(11*CH), 29.70
(10*CH,), 30.49 (CH), 30.71 (CH), 31.98 (CH), 59.00 (CH), 66.80 (CH), 69.40 (CH), 70.50 (CH), 70.55 (CH), 70.61
(4*CH,), 71.91 (CH), 120.71 (CH), 127.81 (CH), 127.91 (CH), 128.51 (CHJP.01 (CH), 134.09 (2*C), 134.49 (C),
134.99 (2*C), 139.71 (C), 143.95 (C). (ESI-MS) M/zec#16.6; M/z-found: 939.5 (M+Na

(6): A solution 0of18 (432 mg, 0.93 mmol), palladium(tetrakis)triphermydgphine (50 mg, 0.04 mmol) and CuO (77 mg, 0.97
mmol) in 5 ml of dry DMF was prepared. To thi4 (964 mg, 1.90 mmol) was added. The mixture wasestiovernight at
110°C. After this, the reaction was cooled to roemperature. Formed solids were filtered off andewatas added to the
reaction mixture. The mixture was extracted withtllylether. The combined organic layers were thashed with brine.
The organic layer was dried over Mgsénd filtered; the solvent was removed under vaculilme crude was subsequently
purified by column chromatography (silica gel, p&gum ether 40-60/EtOAc (gradient 0-100% EtOAc)) arave the pure
titte compound in a 45% vyield (368 mg, 0.42 mmi).NMR (400 MHz, CDC}) 8,: 0.88 (t, d = 6.7 Hz, 6H), 1.22-1.38 (m,
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52H), 1.58-1.68 (m, 4H), 2.64-2.54 (m, 4H), 3.363H), 3.55-3.51 (m, 2H), 3.72-3.61 (m, 14H), 4(592H), 6.79 (s, 1H),
6.9 (s, 1H), 6.99 (s, 1H), 7.00 (s, 1H), 7.15 (8).1°C NMR (100 MHz, CDCI3)sc: 14.11 (2*CH), 22.52 (2*CH),
29.23(CH), 29.25 (CH), 29.50 (CH), 29.51 (CH), 29.69(11*CH), 29.71 (10*CH), 30.49 (CH), 30.71 (CH), 31.92
(CH,), 66.89 (CH), 69.41 (CH), 70.50 (CH), 70.55 (CH), 70.61 (4*CH), 71.91 (CH), 120.71 (CH), 123.71 (CH), 127.81
(CH), 128.51 (CH), 130.01 (CH), 134.29 (2*C), 134.48C(2 134.59 (C), 139.71 (C), 143.95 (C). (ESI-MS) Mée:
916.6; M/z-found: 939.5 (M+N#
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ESI-1° Isomer 2-OMe
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ESI-1°% Isomer 3-OMe
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ESI-1% Isomer 4
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ESI-1°%: Isomer 5
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ESI-1" Isomer 6
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ESI 2
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Concentration dependent scattering measuremetite afifferent terthiophene amphiphiles
water at 20°C.
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A) Emission intensity of Nile Reth combination with different concentrations
thiophene amphiphiles to determine the cmc of igertie6 at 20°C andB-D) the
shift in emission wavelengthdisplaying also a transition at lower concentras
which are attributed to premicellar aggregates.
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ESI 4
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DSC of the different thiophene surfactants thapldig a temperature effect. Concentrations
used were 1.0 mM for compoundsOMe and 2-OMe, for 3-OMe 10 mM was used and

corrected for this to 1.0mM.
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Normalized plot for the self-quenching of the camication corrected emission with
increasing concentration. The declining concerdgrattorrected emission with increasing

concentration depicts aggregation due to the @eitrcoupling between chomophores.
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ESI6

2-OMe in different solvent (polarity, dielectricco  nst.)
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Normalized absorption-spectra 2fOMe in different solvents with different polarity irraer
to illustrate that the absorption maxima did naarade with solvent polarity upon going from
moderately polar (ethanol) to an apolar solventlofdform). Therefore, the different
absorption maxima of the oligothiophenes in chlormof and water are most likely due to
aggregation in the later.



