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Figure S1: Excitation (left panel) and emissioglftipanel) spectra of 300 nM LCOs or their corresiig thiophene/selenophene co-oligomer dissolne@BS pH
7.4. A) p-HTAA (blue) and p-HTAA-Se (magenta). BFTAA (blue) and p-FTAA-Se (magenta). C) HS-68 @land HS-67 (magenta). D) HS-72 (blue) and HS-53

(magenta).
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Figure S2:Excitation spectra of p-HTAA (A), p-FTAA (B) and H (C) after 0 min, 400 min and 1100 min d§1A42 fibrillation. The emission wavelength was
fixed at 520 nm. D) The fibrillation of recombinaff1-42 monitored by normalized excitation ratio frppHTAA (Ratio 450/380nm), p-FTAA (Ratio 450/400nm),
HS-68 (Ratio 440/390nm) or ThT (Ratio 440/360nmHTPAA and p-FTAA detect early non-thioflavinophilispecies in the fibrillation pathway, whereas HS-68

displayed a similar onset as ThT.

p-HTAA-Se

Figure S3: Fluorescence images of p-HTAA, p-HTAA-B&TAA-Se, HS-72, HS-53, HS-68 and HS-67 staibexin sections from prion infected transgenic mice.

Scale bars represent fién.



Table S1. Statistical analysis of spectral differeze between g plagues and neurofibrillary

tangles
Unpaired t-test Unpaired t-test Unpaired t-test with Welch's
(R (Difference of the mean)| correction (R)

p-FTAA 0.8901 -0,3959 + 0,01326 0.9220
p-FTAA-Se 0.3421 -0,09355 + 0,01237 0.3570
p-HTAA 0.1332 0,1266 + 0,03079 0.1655
p-HTAA-Se 0.1069 0,06771 £ 0,01866 0.1245
HS-72 0.7529 -0,1535 + 0,008382 0.7591
HS-53 0.8846 -0,07902 + 0,002721 0.9026
HS-68 0.4911 -0,5883 + 0,05710 0.5937
HS-67 0.4372 -0,5052 + 0,05465 0.5097

EXPERIMENTAL DETAILS

General information. NMR spectra were recorded gn a Varian instrumenti@&@ument (Varian Inc., Santa Clara, CA,
USA) operating at 300 MHz foH and 75.4 MHz for°C, using the residual solvent signal as refereHagh-resolution
mass spectrometry was performed with an Agilent 6B4€urate-Mass Quadrupole Time-of-Flight (Q-TOF). GC-MS
analysis was performed by HP 6890 gas chromatographawilP 5973 mass selective detector. The masstdeteas run

in the electron impact (El) mode and the ions weensed in the total ion current - (TIC). IR spectiere acquired on a
Thermo Nicolet Avatar 330 FT-IR instrument and Pefkimer Spectrum 1000 using KBr pellets. Melting rgeiwere
determined in open capillary tubes on a Stuart®tingelpoint apparatus. Chemicals and solvents wetairgdd from
commercial sources and used as received. THF wtiedigrom sodium and benzophenone, and 1,4-dipwaas dried
over activated 4 A molecular sieves. Column chrograiohy was carried out on silica gel Merck 60 (40468) and
reverse phase chromatography (RP) on Merck LiCleygpr(RP-18).

General procedure for bromination. A solution of N-Bromosuccinimide (1 or 2 equiv.)DMF (3 mL/mmol) was added
drog wise to desired thiophene derivative in DMF (21mmol) at 0 °C. The mixture was allowed to reathavernight
(16h). Subsequently water was added and the prodwcemteacted with DCM (3x30 mL/mmol). The organic ghass
washed with water (3x30 mL/mmol), brine (30 mL), drieeer MgSQ and the solvent was evaporated under reduce
pressure.

General procedure for Suzuki coupling. PEPPS-IPr (5 mol %) was added to a mixture of thembr
thiophene/selenophene derivatives (1-2 equiyl;® (3 equiv./bromine), the desired boronic acid oragol esters (1-2
equiv./bromine) in 1,4-dioxane/methanol (8 : 2, B/mmol, degassed). The mixture was heated to 7@®fQ0 min then
cooled to rt and pH adjusted to 4 by 1M HCI. Thedesiwas extracted with DCM (3x30 mL/mmol), washed wither
(3%x30 mL/mmol), brine (30 mL) and the combined migaphase was dried over M3$O'he crude product was either
subjected to column chromatography or treated wighr@priate solvent to give desired products.

General procedure for methylesters hydrolysis.NaOH (1 M, 1.5 equiv./ester) was added to a solutionthef
oligothio/selenophene in 1,4-dioxane (7 mL/1 mnaoil heated to 50 °C for 5 h. When precipitationeappd, HO was
added and the solution was lyophilized.

Methyl 2-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolas2-yl)thiophen-3-yl)acetate (1): This compound was prepared
according to described proceduRinacolborane (0.817 g/ 6.4 mmol) were added to rninegure of methyl 2-52-
bromothiophen-3-yl)acetate x (1 g/ 4.25 mmol) PEBR();), (0.5 mol %) triethylamine (1.3g/ 12.8 mmol) inydfHF (5
mL/mmol). The mixture was stirred at 40°C underfd 2 h and solvent was removed under reduced ymesshe residue
was re-dissolved in THFA® 1:1 (10 mL/mmol) pH adjusted to 4 by acetic acitd axtracted with ether (3x30
mL/mmol), washed with water (3x30 mL/mmol), brine ¢8Q). The combined organic phase was dried over Mg8@
the solvent evaporated under reduce pressure glighgbrown oil. The product yellow oil was subjectam column
chromatograth using oven dried silica [heptane/EXDBA (10:1-1:1)], yielding the compound 1 (540 mg, 45 %) as
colorless oil. (This procedure gives a variatioryiefds from 45 to 55%)



IR (neat) 1740, 1536, 1032, 962, 856, 783, 730.ci NMR (300 MHz, CDCJ)  7.54 (d,J = 4.7 Hz, 1H), 7.11 (d] =
4.7 Hz, 1H), 3.99 (s, 2H), 3.69 (s, 3H), 1.32 (s, 12{@)NMR (75 MHz, CDCJ) & 175.6, 144.2, 144.1 131.9, 130.7, 84.0,
52.0, 35.5, 24.9. HRMS (ESI-TORyvz calcd for G3H,oBO,S (M+H)" 282,1097 found 282,1173.

Dimethyl 2,2'-(2,2'-(se|enophene-2,5-diyl)bis(thiopdane-3,2-digl))diacetate (3)This compound was prepared according
to the general procedure of Suzuki coupling stgrtiith 2,5-dibromoselenopher{g) (0.15g, 0.52 mmol) and monomer
51) (0,293 g, 1 mmol). The crude product was puriflad gradient column chromatography using [heptar@Aet
8:1—-5:1)] to give the product (0.112 g, 49%) as yellalv o

IR (neat) 1730, 1433, 1243, 1194, 1168, 1011, 806, cni. 'H NMR (300 MHz, CDCJ) 5 7.29 (s, 2H), 7.24 (d] = 5.3
Hz, 2H). 7.05 (dJ = 5.3 Hz, 2H), 3.78 (s, 2H), 3.73 (s, 3HC NMR (75 MHz, CDC)) 5 171.4, 141.4, 135.6, 130.5,
130.2, 129.8, 124.9, 52.3, 34.9. HRMS (ESI-TO®) calcd for GgH140,S,Se (M+H) 439.9655 found 439.9726.

Dimethyl 2,2'-(2,2'-(selenophene-2,5-diyl)bis(5-broathiophene-3,2-diyl))diacetate (4): General procedure of
bromination was applied starting with trim&r0.113 g, 0.26 mmol) and NBS (0.092 g, 0.51 mmbije crude product
yellow oil was purified by column chromatography [tee/EtOAc (7:1)] to give compountl(0.12 g, 78%) as yellow
solid; mp 90.5-91.5 °C.

IR (neat) 1727, 1428, 1331, 1247, 1221, 1194, 1989, 894, 801, 760 cm'H NMR (300 MHz, CDCJ) 5 7.24 (s, 2H),
7.03 (s, 2H), 3.74 (s, 3H), 3.70 (s, 2HE NMR (75 MHz, CDCJ) § 170.9, 140.5, 136.7, 133.1, 130.8, 130.2, 112(,5
34.6. HRMS (ESI-TOF)z calcd for GgH14Br,0,S,Se (M+H) 595.7865 found 595.7929.

Compound 6: General procedure of Suzuki coupling was appliectisdqan/vith trimer 4 (0.080 g, 0.134 mmol) and
compounds' (0,072 g, 0.27 mmol). The crude product red setig treated with warm MeOH to give pentaré€f.08 g,
83 %) as red solid; mp 183,5-185 °C.

IR (neat) 1731, 1710, 1698, 1457, 1434, 1284, 12580, 1096, 786, 744 ¢l'H NMR (300 MHz, CDCJ) § 7.70 (d,J =
4.0 Hz, 1H£, 7.36 (s, 1H), 7.24 (s, 1H), 7.15 Jc 4.0 Hz, 1H), 3.90 (s, 3H), 3.77 (s, 2H), 3.77 (s,.34) NMR (75
MHz, CDCL) § 171.0, 162.5, 143.4, 141.0, 135.9, 135.3, 1342,d, 131.2, 130.2, 128.5, 124.3, 52.6, 52.4, 33RMS
(ESI-TOF):m'z caicd for GiH»,0sS:Se (M+H) 719.9519 found 719.9600.

Compound (9): General procedure of Suzuki coupling was appliedisgawith trimer 7 (0.140 g, 0.25 mmol) and
compound8 (0,131 g, 0.50 mmol). The crude product yellowvedls purified by gradient column chromatography using
[heptane/EtOAc (4:51:1)] to give pentamed (0.120 g, 73 %) as yellow solid; mp 104-105.5 °C.

IR (neat) 1725, 1431, 1248, 1007, 825, 776, 687.¢h NMR (300 MHz, CDCJZ 6 7.90 (ddJ =5.6, 1.1 Hz, 1H), 7.33
(dd, J = 3.8, 1.1 Hz, 1H), 7.27 — 7.22 (m, 1H), 7.18 (s, IH)S (s, 1H), 3.77 (s, 2H), 3.75 (s, 3F. NMR (75 MHz,
CDCl,) 6 171.2, 141.8, 138.7, 135.6, 131.9, 131.1, 13®HB,3, 127.6, 127.5, 126.4, 52.5, 35.0. HRMS (ESI-I@i#
caled for GgH»00,5:S6 (M+H)™ 651.8854 found 651.8928.

Methyl 2-(2,5-dibromothiophen-3-yl)acetate (13):To a solution of 2-(thiophen-3-yl)acetic acid 5 35.2 mmol) in
methanol (40 mL) was add conc. sulfuric acid (35r2af) and the mixture was heated at 70°C for 16 lerAdooling to

r.t. the solvent was evaporated under reduced pressid EtOAc (60 mL) was added. The organic layer weshed 3
times with 5% ag. N&O; and the combined aqueous layer washed with more E{@&anL). The combined organic
phases washed with water (3x50 mL), brine (50 mL) dandwith MgSQ. The solvent was removed under reduced
pressure and the residue was dried in oil pump vadauobtain ester as off-white oil. This was redigedlin DMF (30
mL) and NBS (12.5 g, 70.4 mmol) in DMF (10 mL) was edldThe reaction mixture was stirred for 16 h, tatez water
was added and extracted with DCM (3x50 mL), washed witter (3x50 mL), brine (50 mL) and the combined arga
phase was dried over Mg$OThe crude product yellow oil was subjected to colurhromatography [heptane/EtOAc
(8:1)], yielding the product3 (9.7 g, 88 %) as colorless oil which solidifies omtanding.

IR (neat) 1729, 1436, 1429, 1334, 1193, 1168, 1090, 975, 891, 830, 736 cnfH NMR (300 MHz, CROD) § 7.01 (s,
1H), 3.69 (s, 3H), 3.62 (s, 2H)’C NMR (75 MHz, CQOD) § 171.7, 136.6, 133.2, 111.7, 111.6, 52.7, 35.3.

Methyl 2-([2,2'-bithiophen]-3-yl)acetate (14):This compound was prepared according to the gepsyaédure of Suzuki
coupling starting with compourtd (0.260 g, 1.24 mmol) ant (0.292 g, 1.24 mmol). Gradient column chromatogyaph
[heptane/EtOACc (10:16:1)] gave dimefd 4 as yellow oil (0.230g, 78%).

IR (neat) 1732, 1434, 1265, 1244, 1194, 1166, 1842, 829, 696, 638 clH NMR (300 MHz, DMSO) 7.60 (dd,J =
5.1, 1.3 Hz, 1H), 7.49 (d,= 5.2 Hz, 1H), 7.20 (dd} = 3.6, 1.2 Hz, 1H), 7.14 (dd,= 5.1, 3.6 Hz, 1H), 7.07 (d,= 5.2 Hz,
1H), 3.79 (s, 2H), 3.63 (s, 3HJC NMR (75 MHz, DMSOY 170.8, 134.4, 132.3, 130.9, 130.5, 128.1, 12684, 124.8,
51.8, 33.9. HRMS (ESI-TOFjwz calcd for G;H:c0,S, (M+H)* 238,0122 found 238,0195.

Methyl 2-(2-(selenophen-2-yl)thiophen-3-yl)acetatg(15): This compound was prepared according to the general
procedure of Suzuki coupling starting with compodid0.257g, 1 mmol) and?2 (0,235 g, 1 mmol). The crude product,
yeIIov;/I oil, v_\llas purified by gradient column chrom y [heptane/EtOAc (10:26:1)] to give dimerl5 (0.18 g, 73%)

as yellow oail.

IR (neat) 1731, 1433, 1263, 1241, 1194, 1169, 1832, 780, 684, 649 ci'H NMR (300 MHz, DMSO) 8.23 (dd,J) =
5.5, 1.3 Hz, 1H), 7.48 (dl = 5.2 Hz, 1H), 7.38'— 7.29 (m, 2H), 7.06 {05 5.2 Hz, 1H), 3.77 (s, 2H), 3.63 (s,

NMR (75 MHz, DMSO)s 170.8, 139.5, 134.8, 133.2, 131.0, 130.2, 13(8D,0, 128.6, 124.8, 51.8, 34.0. HRMS (ESI—
TOF): mz calcd for GiH140,SSe (M+H] 285,9567 found 285,9641.



Methyl 2-(5,5'-dibromo-[2,2'-bithiophen]-3-yl)acetate (16): General procedure of bromination was applied stastiith
compound14 (0.366 g, 1.54 mmol) and NBS (0.547 ? 3.1 mmolhe Tcrude product was purified by column
chromatography [heptane/EtOAc (7:1)] to give dih&@as yellow solid (0.52 g, 85%); mp: 49-50 °C.

IR (neat) 1730, 1430, 1414, 1337, 1315, 1214, 11983, 987, 892, 792, 757 ¢miH NMR 5300 MHz, DMSO) 7.28
(d,J = 3.9 Hz, 1H), 7.22 (s, 1H), 7.05 @= 3.9 Hz, 1H), 3.75 (s, 2H), 3.64 (s, 3t NMR (75 MHz, DMSO) 170.3,
134.5,134.0, 132.7, 132.4, 131.4, 128.2, 112.8,5,52.0, 33.6. HRMS (ESI-TOR)Vz calcd for G;HgBr,0,S, (M+H)"
393.8332 found 393.8408.

Methyl 2-(5-bromo-2-(5-bromoselenophen-2-yl)thiophe-3-yl)acetate (17): General procedure of bromination was
applied starting with compourib (0.332 g, 1.16 mmol) and NBS (0.414 g, 2.33 mmidie crude product yellow oil was
purified by column chromatography [heptane/EtOAc Y[7td give dimerl7 (0.45 g, 88%) as yellow solid; mp: 37-38 °C.

IR (neat) 1733, 1422, 1259, 1195, 1169, 1124, 833, 794 cril, *H NMR (300 MHz, DMSOY 7.45 (d,J = 4.1 Hz, 1H),
7.21 (s, 1H), 7.12 (dl = 4.1 Hz, 1H), 3.73 (s, 2H), 3.64 (s, 3 NMR (75 MHz, DMSO) 170.3, 139.8, 135.4, 134.1,
134.0, 1319, 130.1, 116.7, 110.4, 52.0, 40.3, 48018, 39.5, 39.2, 39.0, 38.7, 33.6. HRMS (ESI-YQWz calcd for
C1iHgBr,0,SSe (M+H) 441.7777 found 441.7842.

Compound (18): General procedure of Suzuki coupling was appliedistawith dimer16 (0.420g, 1.10 mmol) and
comJ)oundS (0,312 g, 1.20 mmol). The product was recrystadlifdm ACN to give tetramet8 (0.260 g, 47%) as red
solid; mp 163.5-165 °C.

IR (neat) 1732, 1693, 1445, 1299, 1276, 1188, 1088, 745 cril. 'H NMR_(300 MHz, CDCJ) § 7.71 — 7.68 (m, 2H),
7.26 — 7.13 (m, 5H), 3.90 (s, 3H), 3.89 (s, 3H), 3g,82H), 3.76 (s, 3H}’C NMR (75 MHz, CDC}) § 170.9, 162.5,
143.5, 143.3, 137.4, 135.4, 135.1, 134.5, 134.3,413132.0, 132.0, 131.7, 128.5, 128.1, 126.0,4,244.4, 77.6, 77.2,
76.7,52.6, 52.4, 34.9. HRMS (ESI-TOFR)z calcd for GgH1406S, (M+H)" 517.9986 found 518.0064.

Compound (19): General procedure of Suzuki coupling was appliedistawith dimer 17 (0.375g, 0.85 mmol) and
compounds’ (0,250 g, 0.931 mmol). The product was recrysedlifrom ACN to give tetramek9 (0.21 g, 44%) as red
solid; mp 160-161 °C.

IR (neat) 1729, 1697, 1441, 1296, 1284, 1176, 1098, 785, 745 cih *H NMR (300 MHz, CDCJ) § 7.70 (dd,J = 3.9,
1.7 Hz, 2H), 7.42 (d) = 4.0 Hz, 1H), 7.31 (d) = 4.0 Hz, 1H), 7.23 (s, 1H), 7.15 @z 3.9 Hz, 1H), 7.11 (d] = 3.9 Hz,
1H), 3.90 (s, 6H), 3.76 (s, 5HC NMR (75 MHz, CDC}) 5 170.9, 162.6, 162.5, 145.8, 143.3, 142.9, 13%88,8, 135.4,
134.5, 134.4, 132.0, 132.0, 131.3, 130.4, 128.8,112124.9, 124.4, 52.6, 52.4, 34.9. HRMS (ESI-TOW®x calcd for
C,H1406S:S€e (M+H) 565.9431 found 565.9510.

Methil 2-([2,2"5',2"-terthiophen]-3'-yl)acetate (20): This compound was prepared according to the gepevakdure of
Suzuki coupling starting with compoud@ (0.90 g, 3 mmol) and compoudd (1.26 g, 6 mmol). The crude product was
purifi(gd by %radient column chromatography [heptBi@Ac (10:1-5:1)] to give trimer20 (0.83 g, 86%) as yellow solid;
mp 46-47 °C.

IR (neat) 1739, 1436, 1411, 1315, 1195, 1166, 828, cni". 'H NMR (300 MHz, DMSO)5 7.64 (dd,J = 5.1, 1.2 Hz,
1H), 7.54 (ddJ = 5.1, 1.1 Hz, 1H), 7.32 (dd,= 3.6, 1.2 Hz, 1H), 7.24 (m, 3H), 7.16 (dds 5.1, 3.6 Hz, 2H), 7.10 (dd,

= 5.1, 3.6 Hz, 1H), 3.81 (s, 1H), 3.65 (s, 1HE NMR (75 MHz, DMSO)s 170.6, 135.6, 134.4, 133.9, 131.3, 131.1,
%28.3, 128.2, 127.5, 127.1, 126.6, 125.8, 124.3,54.0. HRMS (ESI-TOF)/z calcd for GsH1,0,S; (M+H)* 319.9999
ound 320.0078.

Methyl 2-(2,5-di(selenophen-2-yl)thiophen-3-yl)acete (21): This compound was synthesized following same praeedu
as for compoun@0 on a 0.65 mmol scale with compouhd instead ofl0. Same column chromatography system gave
trimer 21 as yellow solid (0.22g, 81%); mp 54.5-56 °C.

IR (neat) 1733, 1434, 1309, 1192, 1163, 836, 73%, 8686 crit. 'H NMR (300 MHz, CDCJ).$ 8.04 (ddJ=5.4, 1.3 Hz,
1H), 7.89 (dd,]) = 5.6, 1.1 Hz, 1H), 7.38 -7.20 (m, 4H), 7.07 (s, 134J4 (s, 3H), 3.72 (s, 2H)'C NMR (75 MHz, CDC})
6 170.3, 140.9, 138.8, 137.4, 133.9, 131.3, 12989,5, 129.4, 129.1, 128.3, 126.5, 125.2, 51.4,.33RMS (ESI-TOF):
mvz calcd for GsH,,0,SSe (M+H)" 415.8888 found 415.8962.

Methyl 2-(5,5"-dibromo-[2,2".5',2"-terthiophen]-3 '-yl)acetate (22): General procedure of bromination was applied
starting with compoun@0 (0.50 g, 1.56 mmol) and NBS (0.560 g, 3.1 mmol)e Thude product yellow oil was purified
by column chromatography [heptane/EtOAc (8:1)] teegivmer22 (0.67 g, 90 %) as yellow solid; mp 86-87.5 °C.

IR (neat)1729, 1506, 1430, 1422, 1334, 1203, 1175, 1150,c790 ‘H NMR (300 MHz, DMSO) 7.30 (d,J = 3.9 Hz,
1H), 7.26 (s, 1H), 7.24 (d,= 3.9 Hz, 1H), 7.19 (d] = 3.9 Hz, 1H), 7.09 (d] = 3.9 Hz, 1H), 3.78 (s, 2H), 3.65 (s, 3HE
NMR (75 MHz, DMSO)s 170.4, 137.0, 135.3, 133.8, 132.3, 131.7, 13138,4], 128.1, 127.7, 125.2, 112.1, 110.9, 52.0,
33.9. HRMS (ESI-TOF)nz calcd for GsH1Br,0,S; (M+H)* 475.8210 found 475.8276.

Methyl 2-(2,5-bis(5-bromoselenophen-2-yl)thiophen-$l)acetate (23):General procedure of bromination was applied
starting with compoun@1 (0.180 g, 0.44 mmol) and NBS (0.157 g, 0.88 mmole crude product yellow oil was
purified by column chromatography [heptane/EtOAc YBid give trimer23 (0.22 g, 88%) as yellow solid; mp 91-92 °C.

IR (neat) 1744, 1509, 1428, 1342, 1149, 958, 939, 881 crit. '‘H NMR (300 MHz, CDC)) 6 7.24 (d,J = 4.1 Hz, 1H),
7.17 (d,J = 4.1 Hz, 1H), 7.04 (d] = 4.1 Hz, 1H), 7.00 (d] = 4.1 Hz, 1H), 6.97 (s, 1H), 3.74 (s, 4H), 3.67 (s,.2

NMR (75 MHz, CDC}) 6 171.0, 143.4, 141.3, 137.9, 134.3, 133.9, 13317,1, 129.5, 127.5, 126.2, 117.3, 115.1, 52.5,
34.8. HRMS (ESI-TOF)z calcd for GsHoBr,0,SSe (M+H)" 571.7099 found 571.7158.



Compound 24: General procedure of Suzuki coupling was appliedistamwith trimer 22 (0.420 g, 0.878 mmol) and
comJ)oundS (0,483 g, 1.80 mmol). The product was treated withmBtOAc to give pentame&4 (0.430 g, 82 %) as red
solid; mp 186-187.5 °C.

IR (neat) 1729, 1695, 1442, 1287, 1254, 1189, 10064, 844, 795, 779, 742 €oiH NMR (300 MHz, CDCJ) 'H NMR
(300 MHz, CDC}) & 7.70 (ddJ = 4.0, 1.8 Hz, 2H), 7.25 — 7.09 (m, 7H), 3.90 (s, 84J8 (s, 2H), 3.76 (s, 3HY'C NMR
(75 MHz, CDC}) 6 171.0, 162.6, 143.8, 143.6, 137.2, 137.1, 13%88,7, 135.4, 134.5, 132.3, 131.9, 131.7,'131.6,9,27
%27.3, 126.1, 126.0, 125.1, 124.3, 124.1, 52.5,585.0. HRMS (ESI-TOF)z calcd for G:H»00sSs (M+H)* 599.9863
ound 599.9950.

Compound 25: General procedure of Suzuki coupling was appliedistamwith trimer 23 (0.100 g, 0.18 mmol) and
compound5 (0,094 g, 0.35 mmol). The crude product red oil \asified by gradient column chromatography using
[heptane/EtOACc (4:3>2:1)] and then treated with warm MeOH to give penta?®ef0.073 g, 60 %) as red solid; mp 176-
177 °C.

IR (neat) 1563, 1430, 1375, 803, 782, 770'cid NMR (300 MHz, CDCJ) & 7.69 (dd,J = 3.9, 1.8 Hz, 2H), 7.42 (d,=
4.0 Hz, 1H), 7.35 Ed] = 4.0 Hz, 1H), 7.30 (d] = 4.0 Hz, 1H), 7.26 (d] = 4.0 Hz, 1H), 7.11 — 7.06 (m, 3H), 3.90 (s, 3H),
3.90 (s, 3H), 3.76 (s, 3H), 3.75 (s, 2F. NMR (75 MHz, CDCJ) § 171.0, 162.6, 146.0, 145.9, 142.6, 142.2, 14018,2,
138.1, 134.9, 134.5, 132.0, 131.8, 131.2, 130.8,3,2128.2, 128.1, 127.1, 124.9, 124.7, 52.6, 5254). HRMS (ESI-
TOF): mvz caled for GH,00:S:Se (M+H)" 695.8752 found 695.8831.

Dimethyl 2,2'-(2,2'-(1,4-phenylene)bis(thiophene-3;8iyl))diacetate (26): 12 (0.20 g, 0.85 mmol) andp-
phenylenediboronic acid (0.20 g, 1,7 mmol) was subjto the conditions of general procedure foruRBuzoupling. The
product was recrystallized from DMSO to give prod2@{(0.25 g, 76%) as white crystals; mp 130.5-134.5 °C

IR (neat) 3109, 1745, 1434, 1273, 1230, 1016, 825, 'H NMR (300 MHz, CDCJ) & 7.53 (s, 4H), 7.30 (d] = 5.2 Hz,
2H), 7.10 (dJ = 5.2 Hz, 2H), 3.73 (s, 6H), 3.71 (s, 4MC NMR (75 MHz, CDCJ) § 171.9, 140.3, 133,4, 130.1, 129.8,
129.7, 124.6, 52.3, 34.6IRMS (ESI-TOF)m/z calcd for GgH50,S, (M+H)* 386.0647 found 386.0720

Dimethyl 2,2'-(2,2'-(1,4-phenylene)bis(5-bromothiopbne-3,2-diyl))diacetate (27)The general procedure for
brominations was applied &6 (0.21 g, 0.54 mmol) and NBS (0.19, 1.1 mmol). Aftsaation the product was purified by
flash chromatography to gi&7 (0.27 g, 91 %) as a white powder; mp 160.7-162.0 °C.

IR (neat) 1749, 1557, 1500, 1434, 1277, 12723 1228}, 1170, 1015, 845, 725 ¢niH NMR (300 MHz, CDCY) § 7.47
(s, 4H), 7.06 (s, 2H), 3.74 (s, 6H), 3.62 (s, 4¥J,.NMR (75 MHz, CDCJ) 5 171.3, 141.6, 132.8, 132.7, 130.3, 129.8,
111.6, 52.4, 34.3RMS (ESI-TOF)m/z calcd for GgH,Br,0,S, (M+H)* 541.8857 found 541.8920

Dimethyl 2,2'-(2,2'-(2,5-dimethoxy-1,4-phenylene)b{shiophene-3,2-diyl))diacetate (29}t ,4-Bis-(4,4,5,5-
tetramethyl[1,3,2]dioxaborolan)-2,5 dimethoxybereéiB) was synthesized according to procedures previaledgribed
by Glasson et &land NMR was agreeing to those reporei(0.72 g, 3.1 mmol) an@8 (0.40 g, 1,0 mmol) was subjected
to the conditions of general procedure for Suzokigling. The product was purified on flash chromaapty
(toluene/EtOAC) to give produ@9 (0.11 g, 24%) as white crystals; mp 132.5-134.0 °C

IR (neat) 1721, 1504, 1466, 1415, 1377, 1217, 11966, 1049, 861, 778, 707 ¢mtH NMR (300 MHz, CDC)) & 7.35
(d,J = 5.2 Hz, 1H), 7.12 (d] = 5.2 Hz, 1H), 6.99 (s, 1H), 3.74 (s, 3H), 3.70 (s,,358 (s, 2H)"C NMR (75 MHz,
CDCly) 5 171.9, 150.6, 135.6, 131.4, 129.3, 124.9, 1221%,7, 56.1, 51.9, 34.HRMS (ESI-TOF):m/z calcd for
CoH206S, (M+H)" 446.0858 found 446.0930

Dimethyl 2,2'-(2,2'-(2,5-dimethoxy-1,4-phenylene)b{§-bromothiophene-3,2-diyl))diacetate  (30): The general
Erocedure for brominations was applied2®(0.11 g, 0.24 mmol) and NBS 50.85, 0.48 mmol). Thedpct was purified
y recrystallizing the crude product from acetadleitto give30 as a white powder (0.83 mg, 56%); mp 200-201 °C.

IR (neat) 1735, 1502, 1464, 1432, 1380, 1265, 12387, 1044, 1006, 869, 783 ¢ntH NMR (300 MHz, CDCJ) 5 7.08

(s, 1H), 6.95 (s, 1H), 3.75 (s, 3H), 3.71 (s, 3H), I802H).°C NMR (75 MHz, CDCJ) & 171.5, 150.7, 137.1, 132.1,

égz.é, ?}32.4, 115.5, 112.0, 56.3, 52.2, 3HBMS (ESI-TOF):mz calcd for G,H»Br,0sS, (M+H)™ 601.9068 found
1.91

p-FTAA-Se: Pentame#b (0.05 g, 0.07 mmol) was hydrolyzed according togaeeral procedure to give the final product
as red solid (calculated yield for free acid: 0.@48.00%); mp >300 °C.

IR (neat)1560, 1458, 1386 cin*H NMR (300 MHz, BO) 8 7.41 (ddJ = 3.9, 0.7 Hz, 1H), 7.26 (d,= 0.5 Hz, 1H), 7.11

(s, 1H), 7.10 (ddJ = 3.9, 0.5 Hz, 1H), 3.67 (s, 2HJC NMR (75 MHz, DO) & 179.2, 169.8, 140.9, 140.4, 139.5, 134.5,

égg.gé 1;4.2, 132.0, 129.2, 128.5, 124.3, 38.5. HRESI-TOF):m/z calcd for GeH:0sS:Se (M-H) 663.8893 found
:8813.

p-HTAA-Se: Pentamer (0.06 g, 0.062 mmol) was hydrolyzed according te ¢feneral procedure to give the final
product as yellow solid (calculated yield for freeda 0.056 g, 97%); mp >300 °C.

IR (neat) 1592, 1502, 1432, 1393, 1276, 862, 878, éhi*. 'H NMR (300 MHz, BO) 7.89 (d,J = 5.6 Hz, 1H), 7.26 —

7.09 (m, 2H), 6.96 (s, 1H), 6.92 (s, 1H), 3.51 (s, ZB)NMR (75 MHz, DO) & 179.2, 141.6, 136.9, 135.1, 134.1, 130.9,

égg.gé 130.1, 128.4, 126.2, 125.9, 38.2. HRMS (ESFJ miz calcd for G,H0,S:Se (M+H)* 623.8541 found
.8611.

HS-67: Tetramerl9 (0.21 g, 0.371 mmol) was hydrolyzed according ® dkneral procedure to give HS-67 as red solid
(calculated yield for free acid: 0.19 g, 100%); r§DO0 °C.



IR (neat) 1568, 1445, 1376, 803, 770°trtH NMR (300 MHz, BO) & 7.57 (d,J = 4.1 Hz, 1H), 7.53 (1] = 4.1 Hz, 2H),
7.40 (d,J = 4.1 Hz, 1H), 7.32 (m, 3H), 3.74 (s, 3K¢ NMR (75 MHz, BO) 6 178.9, 169.6, 142.9, 141.8, 140.6, 139.6,
139.6, 139.5, 134.6, 134.2, 134.1, 131.8, 131.B,112128.8, 127.4, 124.9, 124.2. HRMS (ESI-TORJz calcd for
CoiH1,065:Se (M-H) 523.8961 found 523.8887.

HS-68: Tetramerl8 (0.1 g, 0.193 mmol) was hydrolyzed according to dkeeral procedure to give HS-68 as red solid
(calculated yield for free acid: 0.09 g, 98%); ng08 °C.

IR (neat) 1568, 1449, 1376, 803, 770°crtH NMR (300 MHz, DO) & 7.48 (d,J = 3.9 Hz, 2H), 7.33 (d] = 3.9 Hz, 1H),
7.25 —7.21 (m, 3H), 7.17 (d,= 3.9 Hz, 1H), 3.72 (s, 2H)C NMR (75 MHz, DO) & 179.1, 169.6, 140.6, 140.6, 139.4,
136.3, 135.1, 134.7, 134.2, 131.7, 131.7, 129.6.612125.3, 124.2, 124.2, 38.1. HRMS (ESI-TO®jz calcd for
CooH1206Ss (M-H)™ 475.9517 found 475.9445.

HS-53: Pentame@5 (0.050 g, 0.072 mmol) was hydrolyzed according sghneral procedure to give HS-53 as red solid
(calculated yield for free acid: 0.046 g, 97%); r§00 °C.

IR (neat) 1568, 1430, 1381, 804, 771t NMR (300 MHz, DO) & 7.38 (td,J = 3.8, 0.8 Hz, 2H), 7.30 (d,= 3.8 Hz,
1H), 7.24°(d]) = 4.1 Hz, 1H), 7.14 (d] = 4.1 Hz, 1H), 7.04 — 6.98 (m, 3H), 3.64 (s, 2#).NMR (75 MHz, BO) 5 178.8,
169.5, 169.4, 143.0, 142.9, 141.3, 141.0, 140.6,114139.7, 139.4, 136.1, 134.6, 134.3, 133.9,8,3181.7, 129.3, 128.4,
127.8,127.4, 126.8, 124.6, 38.4. HRMS (ESI-T@#xcalcd for G,H1,065:Se (M-H) 653.8283 found 653.8214.

HS-72: PentameR4 (0.150 g, 0.250 mmol) was hydrolyzed accordinghodeneral procedure to give HS-72 as red solid
(calculated yield for free acid: 0.139 g, 100%); r§90 °C.

IR (neat) 1568, 1430, 1381, 804, 771t NMR (300 MHz, BO) § 7.36 (dd,J = 6.6, 3.8 Hz, 2H), 7.02 (d,= 3.8 Hz,
1H), 6.99 (s, 1H), 6.98 — 6.84 (m, 5H), 3.63 (s, T#).NMR (75 MHz, do) 5 178.9, 169.5, 169.4, 140.7, 140.7, 139.1,
139.1, 136.0, 135.7, 135.2, 135.1, 134.1, 133.8,71331.7, 131.2, 128.2, 126.1, 125.4, 125.0,68,2423.9, 123.8, 38.7.
HRMS (ESI-TOF)m/z calcd for GH1,06Ss (M-H) 557.9394 found 557.9323.

p-FTAA-Ph: 27(0.10 g, 0.18 mmol) and 5-boronothiophene-2-carboxacid (0.063 g, 0.37 mmol) were subjected to
the Suzuki coupling procedure. The hydrolysis pdoce were applied to the crude product before itpuaiied on
HPLC (Acetonitrile/HO, with 0.05% triethylamine) to give-FTAA-Ph (0,090 g, 80%) as a yellow powder; mp > 300 °C.

IR (neat) 2972, 2650, 1700, 1669, 1458, 1435, 12089, 748'H NMR (300 MHz, BO) 8 7.56 (d,J = 0.7 Hz, 2H), 7.50
(dd,J = 3.8, 0.7 Hz, 1H), 7.29 (d,= 0.7 Hz, 1H), 7.25 (dd] = 3.8, 0.7 Hz, 1H), 3.63 (s, 2EC NMR (75 MHz, BO) 5
179.9, 169.7, 141.0, 139.3, 138.38, 134.7, 1383,7] 131.8, 128.8, 128.6, 124.1, 37.6. HRMS (ESIF@Vz calcd for
CaoH2:010S; (M-H) 670.0096 found 670.0075

p-FTAA-MeOPh: 30 (0.070 g, 0.12 mmol) and 5-boronothiophene-2-caylimacid (0.048 g, 0.24 mmol) were subjected
to the Suzuki coupling procedure. The hydrolysiscpdure was applied to the crude product befovead purified on
HPLC (Acetonitrile/HO, with 0.05% triethylamine) to give p-FTAA-MeOPh (940g, 82%? as a yellow powder; mp >300
°C

IR (neat) 3385, 1575, 1455, 1209, 1038, 880, 772. A NMR (300 MHz, DO) § 7.50 (d,J = 3.8 Hz, 1H), 7.31 (s, 1H),
7.23 (d,J = 3.8 Hz, 1H), 7.12 (s, 1H), 3.79 (s, 3H), 3.45 (s,.2f) NMR (75 MHz, CQOD/D,0O 1:1)§ 180.0, 170.2,
169.7, 151.7, 142.0, 141.4, 137.6, 136.6, 134.2,3328.3, 124.7, 124.0, 116.7, 57.2, 4BIBMS (ESI-TOF)mz calcd
for CoeH1608S, (M-H) 609.9885 found 609.9819

Fibrillation of recombinant A p1-42: The fibrillation protocol of 81-42 has recently been published elsewhere. Briefly,
recombinant 81-42 l[{)eptide yophilized in hydroxytluoroisopropar{dPeptide, Athens, GA, USA) was dissolved in 2
mM NaOH to a stock concentration of 1 mg/ml. For threetic experiment, the solution offA-42 was diluted with PBS
(10 mM phosphate, 140 mM NacCl, 2.7 mM KCI, pH 7.4gtéinal concentration of 1M and added to the wells of a
microtiter plate (Corning) together with 300 nM ThICO or thiophene-selenophene/phenylene/MeO-pheaytar
oligomer. The plate was incubated af@7in quiescent mode and the emission spectrumdoh @robe was collected
every 30 minute using excitation wavelength 440 omHS-68, HS-67, 450 nm for p-HTAA, p-HTAA-Se, p-FTAA, p-
FTAA-Se, HS-72 and HS-53 and 410 nm for p-FTAA-Ph prieTAA-MeOPh. The reference probe ThT was excited at
either 410, 440 or 450 nm depending on the coneothit analyzed LCO or co-oligomer. The kinetic grafilustrate the
fluorescence intensity at the emission wavelengthrevtitee maximum peak is found when the probe is bonth A31-42
fibrils (HS-68: 512 nm, HS-67: 522 nm, p-HTAA: 491 nmHpAA-Se: 500 nm, p-FTAA: 508 nm, p-FTAA-Se: 519 nm,
HS-72: 511 nm, HS-53: 529 nm, p-FTAA-Ph: 495 nm, p-FTMAOPh: 495 nm and ThT: 485 nm) plotted against.time
The same emission wavelengths were also used wheattondl the excitation spectrum for each probe irs RBffer or
ThT positive A1-42 fibrils. LCOs and thiophene/selenophene coeatigrs were diluted to a final concentration of 300
nM in PBS to obtain the excitation and emissiorctpen for the free probe using the same settingteasribed above.

Brain tissue collection, processing, and neuropathagical assessmentFrozen and formalin-fixed, paraffin wax-
embedded brain tissues from clinically and neuttoplagically well-characterized cases of AD were olgdifrom the
Knight Alzheimer's Disease Research Center, Washiri@fm'versity School of Medicine, St. Louis, MissqQUiiSA, using
established protocofsTissues from the middle frontal gyrus of 2 casesewased for this study. The pattern and
distribution of inclusions in these cases was pueslip assessed using consensus criteria for theopatiologic
assessment of ADTissue was removed according to Washington Uniyetsical Ethics Committee guidelines and
informed consent for brain donation was obtainethftbe next-of- Kin.

For the experiments using prion-infected brainesljave used transgenic mice that develop spontapeimumsdisease with
prion pslaques and spongiform encephalopathy dua $ingle residue exchange at position 167 (D1673he prion
protein’ Brain was collected from mice at terminal diseas# faozen in OCT. For the experiment using braioesiwith



aggregated tau pathology, we used transgenic expgethe 383 aa isoform of human tau with the P301&ation?® Brain
was collected from mice at 5-6 months of age.

LCO or thiophene-selenophene/phenylene/MeO-phenyler@®-aligomer _staining of AD frozen brain sectionsFrozen
brain sections from AD patient or transgenic miceoheing PrP**">or tad**“mutation were fixed with 96% EtOH for 10
min. The tissue was rehydrated in 50% EtOH (2 min) @istllled water (2 x 2 min) followed with an inculii step in
PBS for 10 min. The LCOs and thioghene-selenopheaemene/MeO-phenylene co-oligomers were diluted gV in
PBS and added to the sections. After 30 min of iatioh, excessive staining solution was removed wéghetitive
washing in PBS and the sections were mounted with Béakorescence Mounting Medium (Dako, Glostrup, Denmark)
The mounting medium was allowed to solidify over nibkfore the rims were sealed with nail polish arel dtaining
result was analyzed using an inverted LSM 780 caifogicroscope (Carl Zeiss, Oberkochen, Germany) beiaa
DM6000 B fluorescence microscope (Leica MicrosystelVetzlar, Germany) equipped with a SpectraCube neodul
(Applied Spectral Imaging, Migdal, Ha-Emek, Isradé)mnission spectra for each probe binding # #laques or NFTs
were collected using single excitation wavelength A@bor double excitation wavelengths 405 + 538 nrhekivthe dual
excitation mode is used, the contribution of eaclvelength is combined in the emission spectrum, whetders it
possible to detect even subtle differences in color

Statistical methods: For each LCO and thiophene/selenophene co-oligotheremission spectra for the histological
staining experiments represent the mean emissientrspn for 8 regions of interest in 7pAplaques and 7 NFTSs,
respectively, yielding in total 56 spectra for egebtein entity. The merged emission spectra weeg us calculate the
ratio of emission intensity at 521 and 556 nm (5864) for p-FTAA, 512 and 565 nm (512/5§5for p-FTAA-Se, 495
and 565 nm (495/5) for p-HTAA, 504 and 556 nm (504/556for p-HTAA-Se, 512 and 556 nm (512/556or HS-72,
512 and 574 nm (512/58@for HS-53, 486 and 556 nm (486/%%®or HS-68 and 495 and 565 nm (495/pptmr HS-67.
The obtained values for each probe binding fopfaques or NFTs were summarized in a plot and téedard deviation
for each set was recorded. To investigate if thegatremission spectra forpAplaques or NFTs were significantly
diger)ent the plotted values were analyzed usinguhgaired t test with 99% confidence level (GraphRadJolla, CA,
USA).
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