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Scheme S1. Synthetic route for the preparation of BNOH [1].
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Synthesis of BNPB. A mixture of Pd(PPh3)4 (49 mg, 0.042 mmol), KoCOs (351 mg, 2.54 mmol),
BNOMe (200 mg, 0.42 mmol), 4-pinacolatoboronic ester-benzenebiuret (271 mg, 0.89 mmol)
in degassed THF (4.5 mL) and water (1.3 mL) was refluxed for two days. The reaction was
quenched by adding water and extracted with THF. The combined organic solution was washed
with brine and dried over MgSOs. The crude product was purified by column chromatography
on silica gel (THF/CH>Cl> = 1/1) to afford BNPB (55%, 155 mg) as a white solid. "H NMR
(de-DMSO, 400 MHz) 6 10.14 (s, 2H), 8.95 (s, 2H), 7.85 (d, J = 3.8 Hz, 2H), 7.66 (d, J = 4.0
Hz, 2H), 7.59 (d, J = 4.0 Hz, 2H), 7.47 (s, 2H), 7.27 (quint, J = 6.8 Hz, 4H), 7.04 (d, J = 4.0
Hz, 2H), 6.95 (bs, 4H), 3.76 (s, 6H); 3C NMR (de-DMSO, 100 MHz) & 155.5, 154.1, 152.1,
140.7, 137.7, 134.6, 133.9, 130.6, 126.6, 126.4, 125.7, 125.1, 123.6, 119.1, 117.9, 115.0, 56.2;
HRMS (m/z, MALDI) Calcd for C3sH32NeOs 668.2383; found 668.2398.
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Synthesis of 7BBNBr2. A mixture of BNOH (820 mg, 1.84 mmol), K2COs3 (2.55 g, 18.5 mmol)
in dried DMF (61.5 mL) were stirred in argon atmosphere at 50 °C for 15 min, followed by
addition of bromochloromethane (3.72 mL, 55.2 mmol) dropwise and stirred in argon
atmosphere at 50 °C for 15 h. The reaction was quenched by adding water and brine and
extracted by ethyl acetate. The combined organic phase was dried over MgSOs. The crude
product was purified by column chromatography on silica gel (hexanes /CH>Cl, =4/1) to afford
TBBNBr2 (86%, 725 mg) as a white solid. '"H NMR (CDCls, 400 MHz) & 8.36 (d, J = 4.4 Hz,
2H), 7.82 (s, 2H), 7.58-7.54 (m, 2H), 7.45 (d, J = 4.0 Hz), 7.36-7.32 (m, 2H), 5.68 (s, 2H); 1*C
NMR (CDCIs, 100 MHz) 6 132.6, 130.3, 127.6, 127.1,127.0, 126.5, 125.5, 125.2, 124.9, 124.0,
121.5, 103.3; HRMS (m/z, MALDI) Calcd for Co1H12”Br,0, 453.9198; found 453.9177;
Calcd for C21H12”Br®'BrO; 455.9179; found 455.9190; Caled for C21H128'Br.O; 457.9162;
found 457.9209;
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Synthesis of 7BBNPB. A mixture of Pd(PPh3)s (30 mg, 0.026 mmol), K>CO3 (447 mg, 2.99
mmol), 7BBNBr2 (228 mg, 0.50 mmol), 4-pinacolatoboronic ester-benzenebiuret (335 mg,
1.10 mmol) in degassed THF (25 mL) and water (1.5 mL) was refluxed for two days. The
reaction was quenched by adding water and extracted with THF. The combined organic solution
was washed with brine and dried over MgSO4. The crude product was purified by column
chromatography on silica gel (THF/CH2Cl> = 1/1) to afford 7BBNPB (63%, 205 mg) as a white
solid. 'H NMR (ds-DMSO, 400 MHz) & 10.02 (s, 2H), 8.97 (s, 2H), 7.99 (d, J = 4.4 Hz, 2H),
7.68 (d, J=4.0 Hz, 2H), 7.59 (d, /= 4.0 Hz, 2H), 7.50-7.48 (m, 6H), 7.43 (d, J= 3.6 Hz, 2H),
6.95 (bs, 4H), 5.78 (s, 2H); *C NMR (ds-DMSO, 100 MHz) § 155.5, 152.1, 150.6, 141.8, 138.0,
133.8, 132.0, 130.5, 129.3, 126.5, 126.4, 125.5, 124.5, 121.9, 119.1, 103.0; HRMS (m/z,
MALDI) Caled for C37H28N6Os 652.2070; found 652.2033.
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Synthesis of BBNBr2. A mixture of BNOH (444 mg, 1.00 mmol), K»COs3 (1.03 g, 7.49 mmol)
and ethylene glycol ditosylate (462 mg, 1.25 mmol) in dried DMF (13 mL) were stirred in
argon atmosphere at 80 °C for 18 h. The reaction was quenched by adding water and brine and
extracted by ethyl acetate. The combined organic phase was dried over MgSOs. The crude
product was purified by column chromatography on silica gel (hexanes/CH>Cl, = 4/1 to 2/1)
to afford SBBNBr2 (50%, 235 mg) as a white solid. 'H NMR (CD»Cl», 400 MHz) & 8.31 (d, J
=4.6 Hz, 2H), 7.82 (s, 2H), 7.53 (t, J = 6.4 Hz, 2H), 7.28 (t, /= 7.2 Hz, 2H), 7.20 (d, J=4.2
Hz, 2H), 4.41 (q, J = 9.2 Hz, 2H), 4.16 (q, J = 8.8 Hz, 2H); 3C NMR (CD,Cl,, 100 MHz) &
156.7, 134.0, 130.1, 127.8, 127.8, 127.7, 127.4, 126.9, 124.7, 124.3, 73.8; HRMS (m/z,
MALDI) Calcd for C22H14°Br202 467.9355; found 467.9375; Caled for CaoHi4"Br¥'BrO;
469.9335; found 469.9378; Calcd for C2H14*'Br202 471.9319; found 471.9376.
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Synthesis of BBNPB. A mixture of Pd(PPh3)s (6.5 mg, 0.0056 mmol), K»CO3 (93 mg, 0.67
mmol), SBBNBr2 (53 mg, 0.11 mmol), 4-pinacolatoboronic ester-benzenebiuret (76 mg, 0.25
mmol) in degassed THF (5.0 mL) and water (0.3 mL) was refluxed for two days. The reaction
was quenched by adding water and extracted with THF. The combined organic solution was
washed with brine and dried over MgSOs. The crude product was purified by column
chromatography on silica gel (THF/CH:Clz = 1/1) to afford SBBNPB (28%, 21 mg) as a white
solid. '"H NMR (ds-DMSO, 400 MHz) 8 10.15 (s, 2H), 8.95 (s, 2H), 7.92 (d, J = 4.4 Hz, 2H),
7.65 (d, J=4.2 Hz, 2H), 7.58 (d, J = 4.4 Hz, 2H), 7.43 (s, 2H), 7.40 (d, J = 4.2 Hz, 2H), 7.32
(t,J=7.2 Hz,2H), 7.23 (d, /= 4.4 Hz, 2H), 6.95 (bs, 4H), 4.41 (d, /= 4.4 Hz, 2H), 4.15 (d, J
= 4.4 Hz, 2H); 3C NMR (ds-DMSO, 100 MHz) & 155.9, 155.5, 152.1, 142.1, 137.9, 134.0,
132.9, 130.5, 128.5, 126.8, 126.5, 125.9, 125.1, 123.5, 122.9, 119.1, 72.9; HRMS (m/z,
MALDI) Caled for C3sH30N6Os 667.2299; found 667.2268 (M+1).
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Synthesis of BNBpin2. A mixture of BNOMe (100 mg, 0.21 mmol), bis(pinacolato)diborane
(162 mg, 0.63 mmol), KOAc (125 mg, 1.26 mmol) and Pd(dppf)CL> (14 mg, 0.02 mmol) in

dried THF (5 mL) were stirred in argon atmosphere at 80 °C for 18 h. The reaction was cooled
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and concentrated in vacuo to get crude. The crude product was purified by column
chromatography on silica gel (hexanes/THF = 4/1) to afford BNBpin2 (82%, 97 mg) as white
crystals. "TH NMR (de-DMSO, 400 MHz) § 8.70 (d, J = 4.4 Hz, 2H), 7.93 (s, 2H), 7.38 (t, J =
8.0 Hz, 2H), 7.21 (t, J = 8.0 Hz, 2H), 6.91 (d, J= 4.0 Hz, 2H), 3.72 (s, 6H), 1.43 (s, 24H); 1°C
NMR (d¢-DMSO, 100 MHz) & 153.5, 133.3, 132.1, 128.6, 128.1, 126.2, 124.8, 124.0, 122.5,
122.3, 83.9, 56.2, 24.7;, HRMS (m/z, MALDI) Calcd for C34HsB:0¢ 566.3011; found
566.3035.
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Synthesis of BTBiuret. A mixture of Pd(PPh3)4 (37.8 mg, 0.033 mmol), KoCOs (271 mg, 1.96
mmol), BTBr2 (385 mg, 1.31 mmol), 4-pinacolatoboronic ester-benzenebiuret (200 mg, 0.65
mmol) in degassed THF (26 mL) and water (1.0 mL) was refluxed for two days. The reaction
was quenched by adding water and extracted with THF and saturated NH4Cl(aq). The combined
organic solution was washed with brine and dried over MgSOs4. The crude product was purified
by column chromatography on silica gel (THF/ hexanes = 1/1 to 3/1) to afford BTBiuret (56%,
290 mg) as a yellow solid. 'H NMR (de-DMSO, 400 MHz) & 10.18 (s, 2H), 8.95 (s, 2H), 8.10
(d,J/=3.8 Hz, 2H), 7.95 (d, J=4.4 Hz, 4H), 7.76 (d, J=3.8 Hz, 2H), 7.63 (d, /= 4.2 Hz, 4H),
6.90 (bs, 4H); 3C NMR (ds-DMSO, 100 MHz) & 165.1, 162.8, 162.1, 161.6, 148.3, 142.2,
142.0, 140.3, 139.4, 137.6, 128.6, 121.3.
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Synthesis of BNBTPB. A mixture of Pd(PPh3)4 (20 mg, 0.010 mmol), K.CO3 (146 mg, 1.05
mmol), BTBiuret (148 mg, 0.37 mmol), BNBpin2 (100 mg, 0.18 mmol) in degassed THF (7.0
mL) and water (0.5 mL) was refluxed for two days. The reaction was quenched by adding water
and extracted with THF. The combined organic solution was washed with brine and dried over
MgSOs. The crude product was purified by column chromatography on silica gel (THF/CH2Cl»
= 1/1) to afford BNBTPB (45%, 74 mg) as a yellow solid. 'H NMR (de-DMSO, 400 MHz) &
10.20 (s, 2H), 8.97 (s, 2H), 8.09 (d, J=4.2 Hz, 4H), 8.03 (q, /= 7.2 Hz, 4H), 7.77 (s, 2H), 7.68
(d, J=4.4 Hz, 4H), 7.56 (d, J = 4.2 Hz, 2H), 7.30 (t, /= 7.2 Hz, 2H), 7.18 (t, J = 6.0 Hz, 2H),
7.13 (d, J = 6.0 Hz, 2H), 6.90 (bs, 4H), 3.79 (s, 6H); 3*C NMR (d¢-DMSO, 100 MHz) 8 155.5,
154.8,154.1,152.9,152.1,138.5,137.1,133.7,132.4, 131.8, 131.5, 131.0, 129.8, 128.9, 128.2,
127.4, 127.2, 126.5, 123.7, 119.1, 118.9, 116.2, 56.3; HRMS (m/z, MALDI) Calcd for
Cs0H36N1006S2 936.2261; found 936.2278.
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7BBNBpin2
Synthesis of 7BBNBpin2. A mixture of 7BBNBr2 (228 mg, 0.50 mmol),
bis(pinacolato)diborane (381 mg, 1.50 mmol), KOAc (294 mg, 3.00 mmol) and Pd(dppf)Cl
(70 mg, 0.10 mmol) in dried THF (10 mL) were stirred in argon atmosphere at 80 °C for 18 h.
The reaction was cooled and concentrated in vacuo to get crude. The crude product was purified
by column chromatography on silica gel (hexanes/THF = 3/1) to afford 7BBNBpin2 (84%,
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230 mg) as white crystals. 'H NMR (de-DMSO, 400 MHz) & 8.78 (d, J = 4.4 Hz, 2H), 7.93 (s,
2H), 7.55 (t,J= 8.0 Hz, 2H), 7.34 (quin, J = 8.0 Hz, 4H), 5.72 (s, 2H), 1.22 (s, 24H); *C NMR
(de-DMSO, 100 MHz) & 150.2, 134.5, 131.5, 129.8, 128.7, 128.5, 126.3, 126.2, 125.7, 103.0,
84.1, 82.8, 81.4, 24.8; HRMS (m/z, MALDI) Calcd for C33H36B206 550.2698; found 550.2722.

7BBNBTPB

Synthesis of 7BBNBTPB. A mixture of Pd(PPh3)4 (19 mg, 0.016 mmol), K»CO3 (136 mg, 0.98
mmol), BTBiuret (137 mg, 0.34 mmol), 7BBNBpin2 (90 mg, 0.16 mmol) in degassed THF
(7.0 mL) and water (0.5 mL) was refluxed for two days. The reaction was quenched by adding
water and extracted with THF. The combined organic solution was washed with brine and dried
over MgSOs. The crude product was purified by column chromatography on silica gel
(THF/CH,Cl, = 1/1) to afford 7BBNBTPB (35%, 53 mg) as an orange solid. '"H NMR (ds-
DMSO, 400 MHz) 6 10.22 (s, 2H), 8.99 (s, 2H), 8.12 (d, J = 3.8 Hz, 4H), 8.08-8.01 (m, 4H),
7.76 (s, 2H), 7.70 (d, J = 4.2 Hz, 4H), 7.60 (d, J = 4.0 Hz, 2H), 7.46-7.41 (m, 4H), 7.00 (bs,
4H), 5.83 (s, 2H); *C NMR (ds-DMSO, 100 MHz) & 155.5, 154.7, 152.9, 152.1, 150.6, 138.6,
138.3,132.6,131.8,131.3,131.0, 130.9, 129.9, 129.4, 127.4, 126.9, 126.6, 126.4, 125.7, 125.5,
125.3, 123.1, 119.0, 103.2; HRMS (m/z, MALDI) Calcd for C49H3:N1006S> 920.1948; found
921.2061 (M+1).

BNCNCzBr2

Synthesis of BNCNCzBr2. A mixture of BNOH (222 mg, 0.50 mmol), K>CO3 (138 mg, 1.00
mmol) and tetrafluoroterephthalonitrile (100 mg, 0.50 mmol) in dried DMF (2.5 mL) were
stirred in argon atmosphere at room temperature for 12 h, followed by addition of K2COs (346
mg, 2.50 mmol) and carbazole (184 mg, 1.10 mmol) at room temperature for another 12 h. The
solution was turned to in dark-green color with precipitates and quenched by adding water and
extracted by CH>Cl,. The combined organic phase was dried over MgSQO4. The crude product

was purified by column chromatography on silica gel (hexanes/ethyl acetate = 9/1) to afford
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BNCNCzBr2 (40%, 180 mg) as a yellow solid. "H NMR (ds-acetone, 400 MHz) & 8.46 (d, J
=4.2 Hz, 2H), 8.14 (s, 2H), 7.85-7.80 (m, 4H), 7.77 (d, J = 4.2 Hz, 2H), 7.63 (d, J = 2.4 Hz,
4H), 7.46 (d, J=4.0 Hz, 2H), 7.27 (d, J= 3.6 Hz, 2H), 7.20 (t,J= 7.6 Hz, 2H), 7.11 (t, J=7.2
Hz, 2H), 6.98 (quint, J = 7.6 Hz, 4H); 3*C NMR (d¢-acetone, 100 MHz) § 206.0, 152.2, 149.6,
140.6, 140.2, 137.2,133.3,131.9, 129.8, 129.4, 128.5, 128.1, 126.6, 125.8, 125.7, 124.7, 124.6,
121.9, 121.8, 121.0, 120.8, 116.1, 112.7, 111.5, 111.4, ; HRMS (m/z, MALDI) Calcd for
Cs2Ha6""BraN4O2 896.0422; found 896.0312; Caled for CspHas”Br¥'BrN4O> 898.0403; found
898.0380; Calcd for CsaHa63'BraN4O2 900.0398; found 900.0386;
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Synthesis of BNCNCzPB. A mixture of Pd(PPhs)4 (10 mg, 0.0086 mmol), K»COs3 (83 mg, 0.60
mmol), BNCNCzBr2 (90 mg, 0.10 mmol), 4-pinacolatoboronic ester-benzenebiuret (70 mg,
0.23 mmol) in degassed THF (3.0 mL) and water (0.3 mL) was refluxed for two days. The
reaction was quenched by adding water and extracted with THF. The combined organic solution
was washed with brine and dried over MgSO4. The crude product was purified by column
chromatography on silica gel (THF/CH2Cl> = 1/2 to 1/1) to afford BNCNCzPB (67%, 74 mg)
as a yellow solid. 'H NMR (ds-DMSO, 400 MHz) & 10.22 (s, 2H), 8.99 (s, 2H), 8.14 (d, J =
4.4 Hz, 2H), 7.86 (t,J= 8.0 Hz, 4H), 7.74 (d, J = 2.2 Hz, 4H), 7.69 (m, 6H), 7.63 (s, 2H), 7.60
(d,J=2.6 Hz, 4H), 7.54 (d, J=4.0 Hz, 2H), 7.42 (d, /= 3.4 Hz, 2H), 7.15 (d, /= 4.0 Hz, 2H),
7.10-7.04 (m, 6H), 6.95 (bs, 4H); *C NMR (ds-DMSO, 100 MHz) 4 155.4, 152.1, 151.3, 148.3,
143.2,139.3,139.2,138.4,135.6, 133.0, 132.0, 130.6, 130.3, 130.1, 127.9, 125.5, 123.3, 122.8,
121.4,120.8, 120.1, 120.0, 119.6, 114.4, 112.1, 110.8, 110.7; HRMS (m/z, MALDI) Calcd for
CesHa2N1006 1094.3289; found 1095.3400 (M+1).
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2. Circularly polarized luminescence spectra in solution
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Figure S1. CPL spectra of (a) R/S-BNBTPB, (b) R/S-TBBNBTPB and (c) R/S-BNCNCzPB
in THF solutions (10> M, Aex =300 nm).
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'"H NMR and C NMR spectra

3.

ppm

1l

|l

ppm

R T T T
140 120 100 80

T
160

M
180

Figure S3. 'H and *C spectra of compound BNPB.
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Figure S4. 'H and '3C spectra of compound 7BBNBr2.
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Figure S10. 'H and '3C spectra of compound BNBTPB.
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Figure S11. 'H and "*C spectra of compound 7BBNBpin2.
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Figure S12. 'H and '3C spectra of compound 7BBNBTPB.

S18



BNCNC2Br2-2

Pulse Sequence: s2pul @ N N Q
P NN NN OO A ONDNORE I NONNTNONNENAN ouadose
NSO E R8N R2R583 028532888288 BR2PITS
S R33C3833RaREEESEREAIAAINSSSE3355 25893832
Nee e

ﬁﬁ 3

’ /1 / ////

2.847
—2.814

T
9 8 Z 6 5 4 3 4 1 0 ppm
Yoow oy e
® o e~ o mono
2 8 &HIT L &S
~ N BN T o e B

Plonczerz sgasomnas
“piise Sequence: s2pul EHRATERAS
B 852583333 N N
I)//
i NC CN
|
L T e
BNCNCzBr2
| I } |
r T T T T & T T T T R e T e T TR o T T e |
200 180 160 140 120 100 80 60 40 20 ppm

Figure S13. 'H and '3C spectra of compound BNCNCzBr2.
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Figure S14. 'H and '3C spectra of compound BNCNCzPB.
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