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General Methods and Materials
Chemicals required for the synthesis were purchased from Sigma-Aldrich and TCI Europe, and
used as received without additional purification. 2,2-bis(4-methoxyphenyl)acetaldehyde was
synthesized following the literature procedure.! 'H NMR spectra were recorded at 400 MHz on a
Bruker Avance III spectrometer with a 5 mm double resonance broad band BBO z-gradient room
temperature probe, 3C NMR spectra were collected using the same instrument at 101 MHz. The
chemical shifts, expressed in ppm, were relative to tetramethylsilane (TMS). All the NMR
experiments were performed at 25 °C. Reactions were monitored by thin-layer chromatography
on ALUGRAM SIL G/UV254 plates and developed with UV light. Silica gel (grade 9385, 230—
400 mesh, 60 A, Aldrich) was used for column chromatography. Elemental analysis was
performed with an Exeter Analytical CE-440 elemental analyzer, Model 440 C/H/N/. MS were
recorded on Waters SQ Detector 2 Spectrometer using electrospray ionization (ESI) technique.

Thermogravimetric analysis (TGA) was performed on a Q50 thermogravimetric analyzer (TA
Instruments) at a scan rate of 10 °C min~! under nitrogen atmosphere. The values are given for a
weight-loss of 5% (Tg4.). Differential scanning calorimetry (DSC) was performed on a TA
Instruments Q2000 differential scanning calorimeter under nitrogen atmosphere. Heating and
cooling rate is 5 °C min!.

UV-—vis spectral analysis of thin films was performed on a Perkin Elmer Lambda 35 UV-VIS
spectrophotometer. Diffraction grating crack width is 2 nm. Spectral recording speed is 2 nm s,
The wavelength A is given in nm. The time-resolved fluorescence spectra of thin films were

recorded on an Edinburgh Instruments FLS920 light emission intensity spectrophotometer.

Ionization Potential Measurements

The solid state ionization potential (/,) of the layers of the synthesized compounds was measured
by the electron photoemission in air method;?? the measurement error is evaluated as 0.03 eV. The
samples for the ionization potential measurement were prepared by dissolving materials in THF
and were coated on Al plates pre-coated with ~0.5 um thick methylmethacrylate and methacrylic
acid copolymer adhesive layer. The thickness of the transporting material layer was 0.5-1 um.
Usually photoemission experiments are carried out in vacuum and high vacuum is one of the main
requirements for these measurements. If vacuum is not high enough the sample surface oxidation

and gas adsorption are influencing the measurement results. In our case, however, the organic
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materials investigated are stable enough to oxygen and the measurements may be carried out in
the air. The samples were illuminated with monochromatic light from the quartz monochromator
with deuterium lamp. The power of the incident light beam was (2-5)-10- W. The negative voltage
of —=300 V was supplied to the sample substrate. The counter-electrode with the 4.5x15 mm? slit
for illumination was placed at 8§ mm distance from the sample surface. The counter-electrode was
connected to the input of the BK2-16 type electrometer, working in the open input regime, for the
photocurrent measurement. The 10-15— 10-!2 A strong photocurrent was flowing in the circuit under
illumination. The photocurrent / is strongly dependent on the incident light photon energy hv. The
193 =f(hv) dependence was plotted. Usually, the dependence of the photocurrent on incident light
quanta energy is well described by linear relationship between %3 and Av near the threshold. The
linear part of this dependence was extrapolated to the /v axis and 7, value was determined as the

photon energy at the interception point.

Hole Drift Mobility Measurements

The samples for the hole mobility measurements were prepared by spin-coating the solutions of
the compositions of investigated compounds on glass plates with conductive Al layer. The layer
thickness was in the range of 1.8-2.8 pum. The hole drift mobility was measured by xerographic
time of flight technique (XTOF).*¢ Electric field was created by positive corona charging. The
charge carriers were generated at the layer surface by illumination with pulses of nitrogen laser
(pulse duration was 1 ns, wavelength 337 nm). The layer surface potential decrease as a result of
pulse illumination was up to 1-5 % of initial potential before illumination. The capacitance probe
that was connected to the wide frequency band electrometer measured the speed of the surface
potential decrease dU/dt. The transit time #, was determined by the kink on the curve of the dU/d¢
transient in double logarithmic scale. The drift mobility was calculated by the formula u=d?/Uyt,,

where d is the layer thickness, U, — the surface potential at the moment of illumination.

Cross-linking Experiment

The glass substrate was cleaned by sonication in TICKOPUR R 30 neutral cleaner (3 %) and
subsequently rinsed in distilled water and acetone. For the spin-coating solutions of HTMs in
chlorobenzene (80 mg ml-') were prepared. They were further spin-coated on pre-cleaned glass

substrates at 4000 rpm for 30 s. The resulting films were heated on a hot plate in the air atmosphere
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at a temperature of at 212 °C = 5 °C for V1498 and 216 °C + 5 °C for V1499 (as determined from
DSC measurements), for different periods of time (0, 15, 30, 45, 60 minutes). After cooling, films
were separately dipped into tetrahydrofuran (5 ml) for 15 minutes. Resulting solutions were further
used to record UV/vis spectra to evaluate the amount of the washed HTM and consequently

polymerization conversion efficiency.

Fabrication of Perovskite Solar Cells

ITO substrates were pre-cleaned by consequentially sonicating for 15 min in Extran detergent,
deionized water, acetone, and 2-propanol. After that, substrates were cleaned by UV-ozone for
15min. All the next steps were performed in the Nj-filled glovebox. HTMs were deposited from
the 1.5 mg/ml solutions in Toluene by dynamic spin-coating at 6000 rpm (3 s ramp) for 30 s. For
the cross-linking, the substrates were annealed at 212 °C (60 min) for V1498 and at 216 °C (60
min) for V1499. The SAM solution (4:1 viv of 1 mM/l Me-4PACz+6dPA in ethanol) was
spin coated at 3000 rpm for 10s, after which the substrate was anealed at 100°C for 10 min.” After
that, perovskite solution (507 mg Pbl,, 73.4 mg PbBr,, 172 mg FAI, 22.4 mg MABTr dissolved in
0.8 ml DMF and 0.2 ml DMSO, followed by the addition of 40 pl of stock Csl solution (390 mg
Csl in 1 ml DMSO)) was statically spin-coated at 5000 rpm (1.7 s ramp) for 35 s, followed by
dispensing 300 pl of Anisole after 10 s of spinning program. After spin-coating the substrates were
annealed at 100°C for 1h. The device was finalized by evaporation of the LiF (1 nm), C60 (23
nm), BCP (8 nm) and Ag (100 nm).
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Detailed Synthetic Procedures
4,4'-(9H-fluorene-2,7-diyl)dianiline (1)

724(')\ i

_B

° O O

Br . Br > O . O
PdCl,(PPhs),, NaOH, THF, Toluene H2N NH;

To a suspension of 2,7-dibromofluorene (1.00 g, 3.09 mmol) and 4-aminophenylboronic acid

pinacol ester (1.35 g, 6.17 mmol) in 80 mL of mixed solvent of anhydrous tetrahydrofuran and
anhydrous toluene (1:1), sodium hydroxide (1.85 g, 46.29 mmol) was added, followed by the
addition of PdCl,(PPh;), (0.54 g, 0.77 mmol). The mixture was degassed with argon for three
times and was refluxed at 95 °C for 23 h under argon. After termination of the reaction (TLC,
THF:n-hexane, 12:13) the reaction mixture was filtered through celite and celite was washed with
THF. After filtration solvents were evaporated. The crude product was crystallized from
THF/ethanol 1:1 (80 ml); filtered off and washed with ethanol for two times (0.60 g; 56%). 'H
NMR (400 MHz, DMSO-dy) 6: 7.83 (d, J = 8.0 Hz, 2H); 7.74 (s, 2H); 7.55 (d, J = 8.0 Hz, 2H);
7.43 (d, J= 8.1 Hz, 4H); 6.66 (d, J = 8.1 Hz, 4H); 5.22 (s, 4H); 3.96 (s, 2H) ppm. 13C NMR (101
MHz; DMSO-dg) 6: 148.24; 143.79; 139.11; 138.77; 127.74; 127.17; 124.18; 122.00; 119.99;
114.28; 36.58 ppm. Anal. calcd for C,sHpoN,: C 86.17; H 5.79; N 8.04; found: C 85.92; H 5.83; N
7.82. CysHyoN, [M*] exact mass = 348.16; MS (ESI) = 349.11.
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4,4'-(9H-fluorene-2,7-diyl)bis(V,N-bis(2,2-bis(4-methoxyphenyl)vinyl)aniline) (2)
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Compound 1 (0.20 g; 0.57 mmol) was dissolved in toluene (8 mL + volume of the Dean-Stark
trap); (+/-)camphor-10-sulphonic acid (0.20 g; 0.86 mmol) was added and the mixture was heated
at reflux for 20 minutes. Afterwards; 2;2-bis(4-methoxyphenyl)acetaldehyde (0.77 g; 2.99 mmol)
was added; and reflux continued using a Dean-Stark trap. After termination of the reaction (5 h;
TLC; THF:n-hexane; 2:3) the reaction mixture was poured into 15-fold excess of ethanol. The
product was filtered off and washed with ethanol. The crude product was purified by column
chromatography using THF:n-hexane (v:v; 6:19) eluent. The obtained product was precipitated
from THF into 15-fold excess of ethanol. The precipitate was filtered off and washed with ethanol
to collect compound 2 (0.44 g; 59% yield). 'H NMR (400 MHz, THF-dj) 6: 7.84 (d, J=11.0 Hz,
4H); 7.65 (dd, J=13.3, 8.1 Hz, 6H); 7.16 (d, J = 8.2 Hz, 4H); 7.01 (d, /= 8.3 Hz, 8H); 6.87 (d, J
= 8.2 Hz, 8H); 6.62 (d, J = 8.3 Hz, 8H); 6.46 (d, J = 8.3 Hz, 8H); 5.82 (s, 4H); 4.01 (s, 2H); 3.84
(s, 12H); 3.71 (s, 12H) ppm. 3C NMR (101 MHz; THF-dy) 8: 160.58; 160.25; 146.55; 145.34;
141.25; 140.45; 135.51; 135.29; 133.77; 132.58; 131.61; 129.87; 128.63; 127.64; 126.28; 123.87,
120.94; 117.63; 114.88; 113.88; 55.75; 55.50; 37.86 ppm. Anal. calcd for CgoH7sN,: C, 82.13; H
5.89; N 2.15; found: C 81.88; H 5.96; N 2.21. Cg9H74N,Og [M*] exact mass = 1300.56; MS (ESI)
=1301.17.

S7



4,4'-(9,9-bis(4-vinylbenzyl)-9H-fluorene-2,7-diyl)bis(V,N-bis(2,2-bis(4-
methoxyphenyl)vinyl)aniline) (V1498)

Cl

e \o
o (7

/

The solution of compound 2 (0.25 g, 0.19 mmol) was degassed in dimethyl sulfoxide (10 mL)
with argon for 30 minutes. Afterwards, benzyltriethylammonium chloride (0.004 g, 0.02 mmol)
and aqueous NaOH (50%, 0.08 mL) were added. When the reaction mixture turned red 4-
vinylbenzylchloride (0.06 mL, 0.42 mmol) was added and the mixture was stirred at room
temperature. After termination of the reaction (4 h, TLC, acetone:n-hexane, 7:18) the reaction
mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous Na,SO,,
filtered and solvent evaporated. The crude product was purified by column chromatography using
THF:n-hexane (v:v; 7:18) eluent. The obtained product was precipitated from THF into 15-fold
excess of ethanol. The precipitate was filtered off and washed with ethanol to collect V1498 as a
yellow solid (0.22 g; 75% yield). 'H NMR (400 MHz; THF-dy) &: 7.81 (s, 2H); 7.71 (d, J= 8.3 Hz,
4H); 7.47 (q, J = 8.0 Hz, 4H); 7.19 (d, J = 8.3 Hz, 4H); 7.03 (d, J = 8.4 Hz, 8H); 6.98 (d, /= 7.9
Hz, 4H); 6.89 (d, J = 8.2 Hz, 8H); 6.74 (d, /= 7.8 Hz, 4H); 6.64 (d, J = 8.3 Hz, 8H); 6.49 (d, J =
8.5 Hz, 10H); 5.84 (s, 4H); 5.53 (d, J = 17.6 Hz, 2H); 4.97 (d, J = 10.8 Hz, 2H); 3.85 (s, 12H);
3.72 (s, 12H); 3.52 (s, 4H) ppm. '3C NMR (101 MHz; THF-dj) 8: 160.49; 160.14; 150.27; 146.42;
140.53; 139.68; 138.34; 137.83; 136.15; 135.53; 135.12; 133.69; 132.57; 131.49; 131.36; 129.76;
128.56; 127.57; 126.38; 125.87; 123.39; 120.76; 117.49; 114.79; 113.78; 112.68; 58.03; 55.65;
55.38; 46.04 ppm. Anal. calcd for C;¢p;Hg,N,: C 83.78; H 6.05; N 1.83; found: C 82.99; H 5.99; N
1.97. Cy;p7HyoN,Og  [M*]  exact mass = 1532.69; MS (ESI) = 1533.4e.
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3,3'-(9H-fluorene-2,7-diyl)dianiline (3)

QL 3

-B NH,

0 \©/ HoN O O NH,

oL J s - O
PdCI,;(PPh3),, NaOH, THF, Toluene

To a suspension of 2,7-dibromofluorene (1.00 g, 3.09 mmol) and 3-aminophenylboronic acid

pinacol ester (1.35 g, 6.17 mmol) in 80 mL of mixed solvent of anhydrous tetrahydrofuran and
anhydrous toluene (1:1), sodium hydroxide (1.85 g, 46.29 mmol) was added, followed by the
addition of PdCl,(PPhs), (0.54 g, 0.77 mmol). The mixture was degassed with argon for three
times and was refluxed at 95 °C for 24 h under argon. After termination of the reaction (TLC,
THF:n-hexane, 12:13) the reaction mixture was filtered through celite and celite was washed with
THF. After filtration solvents were evaporated. The crude product was crystallized from
THF/ethanol 1:1 (40 ml); filtered off and washed with ethanol for two times (0.70 g; 65%). 'H
NMR (400 MHz, DMSO-dy) 6: 7.93 (d, J = 8.0 Hz, 2H); 7.78 (s, 2H); 7.59 (d, J = 8.0 Hz, 2H);
7.12 (t,J = 7.7 Hz, 2H); 6.93 (s, 2H); 6.86 (d, J = 7.6 Hz, 2H); 6.58 (d, J = 8.9 Hz, 2H); 5.16 (s,
4H); 4.02 (s, 2H) ppm. 3C NMR (101 MHz, DMSO-dy) 8: 149.13; 143.94; 141.14; 139.90; 139.70;
129.43; 125.36; 123.19; 120.27; 114.42; 113.07; 112.18; 36.59 ppm. Anal. calcd for CysH,oN,: C
86.17; H 5.79; N 8.04; found: C 86.07; H 5.70; N 7.74. C,sH,oN, [M*] exact mass = 348.16; MS
(ESI) = 349.05.
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3,3'-(9H-fluorene-2,7-diyl)bis(/V,/V-bis(2,2-bis(4-methoxyphenyl)vinyl)aniline) (4)

{

Compound 3 (0.25 g; 0.72 mmol) was dissolved in toluene (10 mL + volume of the Dean-Stark
trap); (+/-)camphor-10-sulphonic acid (0.33 g; 1.42 mmol) was added and the mixture was heated
at reflux for 20 minutes. Afterwards; 2;2-bis(4-methoxyphenyl)acetaldehyde (0.77 g; 2.99 mmol)
was added; and reflux continued using a Dean-Stark trap. After termination of the reaction (5 h;
TLC; THF:n-hexane; 2:3) the reaction mixture was poured into 15-fold excess of ethanol. The
product was filtered off and washed with ethanol. The crude product was purified by column
chromatography using THF:n-hexane (v:v; 7:18) eluent. The obtained product was precipitated
from THF into 15-fold excess of ethanol. The precipitate was filtered off and washed with ethanol
to collect compound 4 (0.33 g; 35% yield). 'H NMR (400 MHz; THF-dy) 3: 7.81 (d, J = 9.8 Hz,
4H); 7.60 (d, J=7.9 Hz, 2H); 7.42 — 7.25 (m, 6H); 7.07 (d, J= 10.0 Hz, 2H); 7.01 (d, /= 8.3 Hz,
8H); 6.86 (d, J = 8.4 Hz, 8H); 6.62 (d, J = 8.3 Hz, 8H); 6.46 (d, J= 8.4 Hz, 8H); 5.86 (s, 4H); 3.94
(s, 2H); 3.83 (s, 12H); 3.70 (s, 12H) ppm. *C NMR (101 MHz; THF-dy) 6: 160.44; 160.09; 147.72;
145.24; 143.86; 141.65; 141.03; 135.18; 133.70; 132.35; 131.51; 130.34; 129.78; 127.64; 127.01;
124.64; 121.20; 120.86; 116.17; 115.73; 114.73; 113.74; 55.62; 55.36; 37.64 ppm. Anal. calcd for
CgoH7N,: C, 82.13; H 5.89; N 2.15; found: C 81.33; H 6.40; N 2.15. CgoH7N>,Og [M*] exact mass
=1300.56; MS (ESI) = 1301.22.
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3,3'-(9,9-bis(4-vinylbenzyl)-9H-fluorene-2,7-diyl)bis(V,/N-bis(2,2-bis(4-
methoxyphenyl)vinyl)aniline) (V1499)

The solution of compound 4 (0.20 g, 0.15 mmol) was degassed in dimethyl sulfoxide (8.5 mL)

5&

with argon for 30 minutes. Afterwards, benzyltriethylammonium chloride (0.004 g, 0.02 mmol)
and aqueous NaOH (50%, 0.06 mL) were added. When the reaction mixture turned red 4-
vinylbenzylchloride (0.05 mL, 0.34 mmol) was added and the mixture was stirred at room
temperature. After termination of the reaction (24 h, TLC, acetone:n-hexane, 6:19) the reaction
mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous Na,SOy,
filtered and solvent evaporated. The crude product was purified by column chromatography using
THF:n-hexane (v:v; 7:18) eluent. The obtained product was precipitated from THF into 15-fold
excess of ethanol. The precipitate was filtered off and washed with ethanol to collect V1499 as a
yellow solid (0.15 g; 64% yield). 'H NMR (400 MHz; THF-dy) &: 7.80 (s, 2H); 7.50 — 7.30 (m,
10H); 7.07 (dd, J=18.2, 8.1 Hz, 10H); 6.86 (dd, J=17.2, 8.1 Hz, 12H); 6.62 (d, J = 8.0 Hz, 12H);
6.49 (d, J= 8.4 Hz, 8H); 6.39 (dd, J=17.7, 10.9 Hz, 2H); 5.90 (s, 4H); 5.46 (d, J = 17.6 Hz, 2H);
4.96 (d, J = 10.9 Hz, 2H); 3.84 (s, 12H); 3.70 (s, 12H); 3.47 (s, 4H) ppm. 3C NMR (101 MHz;
THF-ds) 6: 160.45; 160.10; 150.27; 147.71; 143.98; 141.19; 140.48; 138.21; 137.78; 136.08;
135.21; 133.71; 132.37; 131.53; 131.05; 130.34; 129.81; 127.72; 127.29; 125.88; 124.21; 121.23;
120.75; 116.18; 115.86; 114.75; 113.77; 112.63; 58.10; 55.63; 55.35; 46.12 ppm. Anal. calcd for
Cio7H9oN,: C 83.78; H 6.05; N 1.83; found: C 82.83; H 6.13; N 1.82. C;p7H9yN,Og [M*] exact
mass = 1532.69; MS (ESI) = 1533.16.
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Thermal Properties

—V1498
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Figure S1. Thermogravimetric analysis (TGA) data (heating rate of 10 °C/min, N, atmosphere).

Water contact angle

Figure S2. Water contact angle of perovskite.

Hlustration of 3D network polymer

_ / /
/ J

Figure S3. A schematic illustration of a 3D network polymer formation during thermal

polymerization.
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UV-Vis spectra
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Figure S4. UV—Vis absorption spectra of the cross-linked films of V1498 and V1499.

FT-IR spectroscopy

FT-IR spectra were recorded by using a Perkin—Elmer Frontier spectrophotometer with a single

reflectance horizontal ATR (Attenuated Total Reflectance) cell equipped with a diamond crystal.

The data were recorded in the spectral range from 560 to 4000 cm™' by accumulating 5 scans with

a resolution of 4 cm™!.
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Figure SS5. FT-IR spectra of neat and cross-linked V1498 (a) and V1499 (b).
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Figure S6. Cross-linking experiment of the V1498 and V1499 films. The maximum absorption of
the solutions, prepared by dipping spin-coated HTM films into THF after heating for the respective

times, relative to the absorption of the solution, prepared by dipping of the non-cross-linked film.
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NMR spectra
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Figure S7. 'H and 13C NMR spectra of V1498 in THF-dj.

S15



DV-102.1.10.fid

PROTON THF {C:\Greta} nmrsu 47

6000

5500

5000

{4500

{4000

3500

3000

2500

{2000

1500

{1000

500

=

i

=2
12287
T

-500

9.5

DV-102.
C13CPQ

=
1188
-
£

o
«

5.0 4.5 4.0

-

- 115.86 +

°
2

114755

45
T
150.2°

7o
14398

41
138231

3
136.0f
133.71

- 121.2:

L 120.75

L 113.77
112.63
55.63

f
-

110000

{-100000

90000

80000

{70000

{60000

50000

40000

{30000

{20000

{10000

+-10000

(=]

fit (ppm)|

T T T T T T T i T U
1 1y 1140 1 1po 110 100 90| 8 1 ‘ ‘HH 5 A

Figure S8. 'H and '3C NMR spectra of V1499 in THF-dj.

S16




Synthesis cost

Table S1. Materials, quantities and cost for the synthesis of V1498.

Weight Weight Weight Price of COSt.Of Total

Chemical reagent solvent workup chemical chig/ncal cost

@ | @ | @o (€/kg) oroduey | €9
4-Bromoanisole 3.98 25.2 0.10
Formic acid 20 3.87 0.08
Sulfuric acid 4 2.63 0.01
Methyl methoxyacetate 0.739 304 0.22
Magnesium 0.518 104 0.05
Diethyl ether 200 6.92 1.38
Ethyl acetate 150 2.85 0.43

2,2-bis(4- methoxyphenyl)acetaldehyde 29.237 200 150 2.28
2,7-Dibromofluorene 1.67 4490 7.50
4-aminophenylboronic acid pinacol ester 2.25 2110 4.75
Anhydrous tetrahydrofuran 67 213 14.27
Anhydrous toluene 67 102 6.83
Sodium hydroxide 3.08 38.08 0.12
PACL(PPhs), 0.9 23400 21.06
Celite 10 24.65 0.25
Tetrahydrofuran 140 8.88 1.24
Ethanol 80 6.08 0.49

4,4'-(9H-fluorene-2,7-diyl)dianiline (1) 7.9 134 230 56.50
4,4'-(9H-fluorene-2,7-diyl)dianiline 0.45 56504.19 2543
2,2-bis(4- methoxyphenyl)acetaldehyde 1.73 2280 3.94
10-Camphorsulfonic acid 0.45 260 0.12
Toluene 18 2.46 0.04
Ethanol 350 6.08 2.13
Tetrahydrofuran 242 8.88 2.15
n-Hexane 760 3.16 2.40
Silicagel 50 64.8 3.24

4O T T o | w e
Benzyltriethylammonium chloride 0.018 159.8 0.00
4-Vinylbenzylchloride 0.27 582.64 0.16
Sodium hydroxide 0.18 38.08 0.01
Dimethyl sulfoxide 45 47.27 2.13
Ethyl acetate 200 2.85 0.57
Na,SO4 50 6.08 0.30
Tetrahydrofuran 282 8.88 2.50
Ethanol 80 6.08 0.49
n-Hexane 720 3.16 2.28
Silicagel 50 64.8 3.24

V1498 1.608 45 1382 56.65
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Table S2. Materials, quantities and cost for the synthesis of V1499.

Weight Weight Weight Price of COSt.Of Total
Chemical reagent solvent workup chemical ch?glcal cost
@ | (&9 (&/2) € | ey | €9
4-Bromoanisole 3.98 25.2 0.10
Formic acid 20 3.87 0.08
Sulfuric acid 4 2.63 0.01
Methyl methoxyacetate 0.739 304 0.22
Magnesium 0.518 104 0.05
Diethyl ether 200 6.92 1.38
Ethyl acetate 150 2.85 0.43
2,2-bis(4- methoxyphenyl)acetaldehyde 29.24 200 150 2.28
2,7-Dibromofluorene 1.43 4490 6.42
3-aminophenylboronic acid pinacol ester 1.93 19600 37.83
Anhydrous tetrahydrofuran 57 213 12.14
Anhydrous toluene 57 102 5.81
Sodium hydroxide 2.65 38.08 0.10
PACL(PPhs), 0.77 23400 18.02
Celite 10 24.65 0.25
Tetrahydrofuran 120 8.88 1.07
Ethanol 60 6.08 0.36
3,3'-(9H-fluorene-2,7-diyl)dianiline (3) 6.78 114 190 82.00
3,3'-(9H-fluorene-2,7-diyl)dianiline 0.75 81999.51 61.50
2,2-bis(4- methoxyphenyl)acetaldehyde 231 2280 5.27
10-Camphorsulfonic acid 0.99 260 0.26
Toluene 30 2.46 0.07
Ethanol 500 6.08 3.04
Tetrahydrofuran 282 8.88 2.50
n-Hexane 720 3.16 2.28
Silicagel 50 64.8 3.24
R g w | o |
Benzyltriethylammonium chloride 0.027 159.8 0.00
4-Vinylbenzylchloride 0.33 582.64 0.19
Sodium hydroxide 0.2 38.08 0.01
Dimethyl sulfoxide 56 47.27 2.65
Ethyl acetate 200 2.85 0.57
Na,SO4 50 6.08 0.30
Tetrahydrofuran 282 8.88 2.50
Ethanol 80 6.08 0.49
n-Hexane 720 3.16 2.28
Silicagel 50 64.8 3.24
V1499 1.697 56 1382 101.33
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