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Scheme S1: Synthesis of intermediate compounds 1a and 1b.
Synthesis of 4-bromo-N,N-dihexylaniline (6)

4-Bromoaniline (5 g, 29 mmol) and 1-bromohexane (10.2 mL, 73 mmol) were heated to 130 °C
and stirred for 18 hours. The reaction mixture was cooled to room temperature and 2M NaOH
(50 mL) was added. The aqueous layer was extracted with diethyl ether (2 x 100 mL), the
combined organic layers were dried with anhydrous Na:SO4 and filtered. The solvent was
removed under reduced pressure to obtain a black crude product, which was purified using
column chromatography on silica gel with hexane as eluent to isolate pale yellow oil (3.62 g,
yield 36.7%). MS (EI) m/z = 339.3 (M*), 340.3 (calcd.). *H NMR (300 MHz, CDCls, ppm) & =
7.26 — 7.29 (d, 2H), 6.51 — 6.54 (d, 2H), 3.22 — 3.27 (t, 4H,), 1.56 — 1.58 (broad, 4H), 1.34 (s,
12H), 0.94 (s, 6H). Elem. Anal. Calcd. for CisHs0BrN: C, 63.52%; H, 8.88%; Br, 23.48, N,
4.12%; found: C, 63.14%; H, 8.58%; Br, 23.70, N, 4.19%.

Synthesis of 4-dihexylamino-phenylboronic acid pinacol ester (1a)

Compound 6 (3.80 g, 11.18 mmol) was dissolved in anhydrous THF (50 mL) under nitrogen
atmosphere and cooled to -78 °C in dry ice / acetone bath. n-BuL.i in cyclohexane (15 mL, 30
mmol) was added drop wise and stirred at -78 °C for 1 hr. To this mixture, 2-isopropoxy-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (5 mL, 22.8 mmol) was added slowly, stirred and gradually
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warmed to room temperature. The mixture was added to ice water (50 mL, 0 °C), extracted with
diethyl ether (2 x 50 mL), dried over anhydrous Na2SO4 and filtered. The organic solvent was
removed under reduced pressure to obtain brown oil. The crude product was purified over silica
gel column using dichloromethane (DCM)/hexane (1:4) mixture as eluent to yield orange oil
(2.72 g, 63 %). MS (EI) m/z = 387.4 (M"), 387.4 (calcd.). *H NMR (300 MHz, CDCls, ppm): & =
7.66 — 7.69 (d, 4H), 6.61 — 6.64 (d, 4H), 3.27 — 3.32 (t, 4H), 1.60 (quintet, 4H), 1.33 (s, 24H),
0.91 — 0.94 (t, 6H, —CHs). Elem. Anal. Calcd. for C2sH42BNOz2: C, 74.41%; H, 10.93%; N,
3.62%; found: C, 74.26%; H, 10.65%; N, 3.79%.

Synthesis of 4-pyrrolidino-1-bromobenzene (8)

1-Bromo-4-iodobenzene (5 g, 17.75 mmol), iron(l11) chloride (0.29 g, 1.79 mmol), copper(Il)
oxide (0.14 g, 1.76 mmol), rac-BINOL (1.02 g, 3.56 mmol) and cesium carbonate (12 g, 36.83
mmol) were taken into 250 mL round bottom flask, connected to vacuum for removing the air
and backfilled with nitrogen gas. A solution of pyrrolidine (1.75 mL, 21.32 mmol) in DMF (35
mL) was added and the reaction mixture was stirred at 90 °C for 18 hours. After cooling to room
temperature, the mixture was diluted with DCM (100 mL) and filtered to remove insoluble
solids. The insoluble residue was rinsed with DCM, filtrate was washed with 1M NaOH (200
mL) followed by water (100 mL), combined organic layer was dried over anhydrous Na2SOas,
filtered, concentrated under reduced pressure and the crude product was purified using column
chromatography with DCM : Hexane (1:10) mixture as eluent to get a white solid (3.41 g, yield
85%). MS (El) m/z = 224.1 (M%), 226.1 (calcd.). *H NMR (300 MHz, CDClIs, ppm): & = 7.26 —
7.30 (d, 2H), 6.44 — 6.47 (d, 2H), 3.23 — 3.27 (t, 4H), 1.99 — 2.03 (quintet, 4H). *C NMR (3,
75.4 MHz, CDCls) ppm: &6 = 146.69, 131.66, 113.27, 47.77, 25.43. Elem. Anal. Calcd. for
C10H12BrN: C, 53.12%; H, 5.35%); Br, 35.34, N, 6.19%; found: C, 53.24%; H, 5.33%; Br, 35.80,
N, 6.27%.

Synthesis of 4-pyrrolidino-phenylboronic acid pinacol ester (1b)

Compound 8 (3.41 g, 15.1 mmol) dissolved in anhydrous THF (80 mL) was cooled to -78 °C
under nitrogen atmosphere. To this, 2M n-BuLi in cyclohexane (16 mL, 32 mmol) was added
slowly and stirred at -78 °C for 1 hr. 2-Isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6.2
mL, 30.4 mmol) was added slowly to the mixture, stirred and allowed to warm up to room
temperature. The reaction mixture was added to ice water (50 mL), extracted with diethyl ether
(3 x 50 mL), combined organic extracts were dried on anhydrous Na2SOs, filtered and the excess
solvent was removed under reduced pressure to obtain a dark brown oil. The crude product was
dissolved in minimum amount of diethyl ether, cooled to 0 °C for crystallization of the
compound as pale pink crystals and collected by filtration (2.95 g, yield 71%). MS (El) m/z =
273.2 (M%), 273.2 (calcd.). *H NMR (300 MHz, CDCls, ppm): & = 7.66 — 7.69 (d, 2H), 6.54 —
6.57 (d, 2H), 3.30 — 3.34 (t, 4H), 1.98 — 2.03 (quintet, 4H), 1.32 (s, 12H). Elem. Anal. Calcd. for
C16H24BNO2: C, 70.35%); H, 8.86%; N, 5.13%; found: C, 70.47%; H, 9.01%; N, 5.21%.
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Figure S1. Enlarged cyclic voltammetry scans of dyes TC1 — TC5 at a scan rate of 100 mV/s in
THF solution. Potentials reported with respect to ferrocene.
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Figure S2. UV-vis absorption spectra of dyes (TC1, TC2, TC4 and TC5) on TiO: coated quartz
plates. The plates were immersed in 0.25 mM dye solutions in THF for 24 hours and rinsed
several times using fresh THF solvent.
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1H NMR and MS spectra of compound 1a
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1H NMR and MS spectra of compound 1b
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1H & 13C NMR of compound 2a
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MS spectra of compound 2a
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1H & 13C NMR of compound TC1

L
N

hhhhhhhhhh

hhhhhhhhhh

S e

ALK

nF T8 £ T T M Tl £ L&) al a7 a4 L)

(ppm)

hs

w** Current Dats Parameters ***

H NAME malBcmhb
15 & —— :
|| ¥ PROCNO : 1
*w® Acquisition Parameters ***
LOCNTC H
N8B ' 150
NUCLELS : off
o1 ' 1853.43 Hx
PTLPROG : 30
8FO1 i 300,1318534 MHz
SOLVENT : DAIRO
W H 17.9519 ppm
ID ' 31768
IE H 271K
*#* Processing Parameters ***
LB ' 0.30 Hz
8F i 300.1300018 MHz
##*% 1D NMR Flot Farameters ***
NTUCLELS : off

S14



2.7
119.T786

—— 1L
JE 15 Re8
N T T
— L%
— 13697I9
— 1T
—— izTADS
m

!

—— 112396
T\ i esio
— e
— 3181
-y
=— 7168
e
— 1420

#ii Corrent Data Param eters W%

NAME [ mriBek
EXPXNO t B
PROCND 1

#id Loquilsition Parameters v

LOCNTC ¢ Fi: |

N§ t 13298
NUCLETS off

01 t 7924.11 Hz
PCLPROG zZgpgd0
SFOL t 784786731 MHz
SOLVENT DMEQ

W t 138.2068 ppm
ID ' 32768

TE t 083 K
###% Processing Parameters #**

LB ' 1.00 Hz
SF t 7H4677567 MHz
#hir 1D NMR Plot Parameters ***
NUCLETS @ off

S15



T
800

T
1000

- —2901

—68L1}E
—0ovzZl
—alel
—zeell 8
—trrL]| "
LOS 1

—8091

] ¥ I

T
2800

5582
——926C
—bS68

5508

T
220

—Lie

FT-IR & MALDI-TOF of compound TC1

T
2300

000 00e'0 005 0 00» 0 00t 0 80Z'0 ocL'e 0000

S16

200

1800

2200 2000

2400

2600

2000

2400

3800




Comment 1

Comment 2
5 x104
8
0 439.3137
§ 8 S
E 439.3137 h M
i
6- CN
/R
7 COOH
S
1 e T
/\/\J
4
2 -
441.3299
434 436 438 a40 442 444 446 \
D ———— ", LV IRl R IV S W VA L UV AL T PO|LL S T Jq Y Ao
T T T T T T T T T T T T T T
300 320 340 360 380 400 420 440 480 480

S17



1H & 13C NMR of compound 2b
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1H & 13C NMR of compound TC2
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FT-IR & MALDI-TOF of compound TC2

-0.000

200
i

400
L

200
i

-0.800
1

i
COOH

o9 R o) - o JL o)
g g3 3 5 i 5 £ S 8
x Ly
e A8 & & = — o =) =
T T T T T T T T T T T T T T T T T |
3800 2800 2200 3200 2000 2800 2800 2400 2200 2000 1800 1600 1400 00 1000 800 200 400

S22




Comment 1
Comment 2

5 x105

u

Intens. [a

[ x

S
Ly
COOH 322.7128 323.7198
3227128 & M*

324.7252

346.7616

325.7380

S23



1H & 13C NMR of compound 3¢
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Mass spectra of compound 3¢
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1H & 13C NMR of compound TC3
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FT-IR & MALDI-TOF of compound TC3
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1H & 13C NMR of compound 3b
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Mass spectra of compound 3b

Abundance Average of 4.104 to 4.257 min.: MHO1076C.D\data.ms
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1H NMR & FT-IR of compound TC4
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MALDI-TOF of compound TC4
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1H & 13C NMR of compound 4
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Mass spectra of compound 4

Abundance Average of 4.455 to 4.806 min.: TC1097.D\data.ms (-
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1H & 13C NMR of compound TC5
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FT-IR and MALDI-TOF of compound TC5
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