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S1. Experimental Details
General Information

Materials were purchased from J&K Scientific Ltd. and used without further
purification. Solvents were dried using standard procedures prior to use. Compound B
was synthesized according to previously reported procedures. *H, **C and B NMR
spectra were recorded on a Bruker Avance 400 MHz, or 700 MHz spectrometer. B
NMR spectra were acquired with boron-free quartz NMR tubes and the spectra were
referenced externally to BFz €20 (8 = 0). *!P NMR spectra were recorded on a Bruker
Avance 400 MHz spectrometer and the spectra were referenced to 85% H3PO4 as an
external standard. UV-visible absorption spectra were obtained on an Agilent Cary 300
UV-Vis spectrophotometer. Fluorescence spectra were recorded on an Edinburgh
Instruments FLS980 spectrophotometer. Fluorescent quantum efficiencies were
determined using a Hamamatsu Quantaurus-QY spectrometer (C11347). High-
resolution mass spectra (HRMS) were obtained from an Agilent Q-TOF 6520 LC-MS
spectrometer. The powder X-ray diffraction (PXRD) patterns were recorded on a
Bruker D8 Advance diffractometer.

DFT calculations were performed with the Gaussian 09 program.? Geometry
optimizations and vertical excitations were calculated by means of hybrid density
functional M062X with the basis set of 6-31G(d). The input files and orbital
representations were generated with Gaussview 5.0 (isovalue =0.03). Excitation data
were calculated using TD-DFT (M062X functional and 6-31G* basis).2 The resulting

structures were confirmed to be stationary points through vibrational frequency analysis.



X-ray single crystals were obtained on a Bruker D8 X-ray single crystal Venture
diffractometer using Mo Ka radiation (A = 0.71073 A) at 180K for all compounds.
SAINT5.0 and SADABS programs* are used for the reduction and absorption
correction of crystal data. The resolution and refinement of the crystal structure are
obtained on the SHELXTL-97 software®, using the direct or Patterson methods. All
non-hydrogen source coordinates are obtained by using the differential Fourier method
and the least square method. Then the geometric method and the difference value are
used. The hydrogen atom coordinates were obtained by Fourier method, and the crystal
structure was obtained. The CCDC numbers of 2093720 (B2), and 2170359 (B3) are
deposited.

Synthesis of B1-1. 1-Bromo-4-fluoro-2-iodobenzene (1.20 g, 4.00 mmol),
carbazole (0.17 g, 1.00 mmol), potassium carbonate (0.55 g, 4.00 mmol) were added to
DMF (50 mL) solution. And heat the reaction mixture to 150 <C for 24 hours. After
reaction completion, add the mixture to brine (40 mL).Extract the mixture with CH2Cl2
(3 X 15 mL). Concentrate the combined extract under reduced pressure. The crude
product was purified with chromatography on silica using PE/DCM (10/1, v/v) to give
white solid. Yield: 0.14 g, 31%.'H NMR (400 MHz, CDCls) & 8.13 (d, J = 7.7 Hz, 2H),
8.09 (d, J = 2.4 Hz, 1H), 7.84 (d, J = 8.5 Hz, 1H), 7.50 — 7.35 (m, 5H), 7.31 (t, J = 7.3
Hz, 2H).; 3C NMR (101 MHz, CDCIls) § 140.55, 138.64, 137.66, 133.72, 128.49,
128.18, 126.39, 123.78, 120.69, 120.61, 109.62, 102.08.ESI-MS. Calcd. for
CisH12BrIN([M+H])*: m/z 447.9192. Found: m/z 447.9188.

Synthesis of B1-2. A solution of Pd(PPhs)s (0.12 g, 0.10 mmol),



diphenylphosphine (0.22 mL, 2.00 mmol), B1-1 (0.90 g, 2.00 mmol), EtsN (0.32 mL,
2.24 mmol) and 50 mL of anhydrous toluene was heated at 80 <C for 12 hours under
nitrogen. After cooling to RT, the solvent was removed under reduced pressure and the
solid residue was dissolved in H20 (30 mL) and extracted with CH2Cl2. Then the
organic layer was dried over Na2SOa4. CH2Cl2 was evaporated under reduced pressure.
The crude product was purified with chromatography on silica using PE/DCM (12/1,
v/V) to give white solid. Yield: 0.77 g, 76%. *H NMR (400 MHz, d-DMSO) § 8.18 (d,
J=7.7 Hz, 2H), 7.98 (dd, J = 8.4, 3.8 Hz, 1H), 7.66 (dd, J = 8.4, 2.3 Hz, 1H), 7.50 —
7.21 (m, 16H), 6.85 (t, J = 2.3 Hz, 1H). *C NMR (101 MHz, DMSO) & 140.59, 140.44,
139.09, 136.54, 134.74,134.71, 134.63, 133.60, 133.39, 131.24,129.49, 129.11, 129.04,
128.21, 126.84, 126.54, 126.27, 122.86, 120.51, 120.49, 109.50. ESI-MS. Calcd. for
C3oH22BrNP([M+H])*: m/z 506.0668. Found: m/z 506.0664.

Synthesis of B1. Compound B1-2 (0.51 g, 1.00 mmol) was placed in a dry round
bottom flask with a side-arm under N2, and anhydrous THF (30 mL) was added to the
flask. The solution was cooled to -78 <C and n-BuL.i (1.60 M in hexane, 0.69 mL, 1.10
mmol) was added and stirred for 1 hour at -78 <C. Mes2BF (0.34 g, 1.25 mmol) was
added at -78 <C and the solution was slowly warmed up to room temperature and stirred
overnight. The reaction was then quenched by addition of H20 and an excess amount
of H202 (10 mL, 30 wt. % in H20) was added. The THF was removed from the resulting
mixture on a rotary evaporator, and the mixture was then extracted with diethyl ether
and the organic phase washed with first water and then brine, before drying over

anhydrous MgSOa. The mixture was filtered and the solvent was removed from the



filtrate under vacuum. Purification by column chromatography (PE: EA=10:1) gave a
white solid. Yield: 0.30 g, 43%.H NMR (400 MHz, CDCl3) § 8.14 (d, ] = 7.7 Hz, 2H),
7.96 (dd, J = 8.1, 2.1 Hz, 1H), 7.75 (dd, J = 9.1, 1.8 Hz, 1H), 7.65 (d, J = 8.0 Hz, 1H),
7.59 — 7.49 (m, 2H), 7.46 — 7.26 (M, 14H), 6.62 (s, 4H), 2.23 (s, 6H), 1.97 (s, 12H).13C
NMR (101 MHz, CDCls) & 140.84, 140.54, 136.11, 135.95, 134.99, 134.82, 133.99,
133.23, 133.21, 132.37, 132.25, 131.04, 129.90, 129.14, 128.80, 128.67, 127.61,
126.57, 126.05, 125.52, 125.35, 123.47, 120.50, 120.13, 109.47, 25.01, 20.83. ESI-MS.
Calcd. for C4sH43sBNNaOP([M+Na])": m/z 714.3068. Found: m/z 714.3073.
Synthesis of B2-1. A solution of Pd(PPhs)s (0.12 g, 0.10 mmol),
diphenylphosphine (0.22 mL, 2.00 mmol), B (0.65 g, 2.00 mmol), EtsN (0.32 mL, 2.24
mmol) and 50 mL of anhydrous toluene was heated at 80 <C for 12 hours under nitrogen.
After cooling to RT, the solvent was removed under reduced pressure and the solid
residue was dissolved in H20 (30 mL) and extracted with CH2Cl2. Then the organic
layer was dried over Na:SO4. CH2Cl2 was evaporated under reduced pressure. The
crude product was purified with chromatography on silica using PE/DCM (5/1, v/v) to
give white solid. Yield: 0.53 g, 69%. 'H NMR (400 MHz, CD2Cl>) § 7.49 — 7.15 (m,
11H), 6.56 (dd, J = 8.8, 3.1 Hz, 1H), 6.04 (t, J = 3.3 Hz, 1H), 2.67 (s, 6H). 3C NMR
(101 MHz, CD2Cl2) 6 150.10, 138.84, 138.73, 136.93, 136.81, 134.51, 134.31, 133.33,
133.29, 129.32, 128.96, 128.89, 119.08, 119.07, 115.85, 115.55, 114.61, 40.25. ESI-
MS. Calcd. for C20H20BrNP ([M+H])*: m/z 384.0511. Found: m/z 384.0505.
Synthesis of B2. Compound B2-1 (0.38 g, 1.00 mmol) was placed in a dry round

bottom flask with a side-arm under N2, and anhydrous THF (30 mL) was added to the



flask. The solution was cooled to -78 <C and n-BuL.i (1.60 M in hexane, 0.69 mL, 1.10
mmol) was added and stirred for 1 hour at -78 <C. Mes2BF (0.34 g, 1.25 mmol) was
added at -78 <C and the solution was slowly warmed up to room temperature and stirred
overnight. The reaction was then quenched by addition of H20 and an excess amount
of H202 (10 mL, 30 wt. % in H20) was added. The THF was removed from the resulting
mixture on a rotary evaporator, and the mixture was then extracted with diethyl ether
and the organic phase washed with first water and then brine, before drying over
anhydrous MgSQOa. The mixture was filtered and the solvent was removed from the
filtrate under vacuum. Purification by column chromatography (PE: DCM=10:1) gave
a white solid. Yield: 0.28 g, 49%.'H NMR (400 MHz, CDCls) § 7.48 (m, 3H), 7.40 —
7.26 (m, 8H), 6.89 (d, J = 8.4 Hz, 1H), 6.76 (d, J = 11.1 Hz, 1H), 6.53 (s, 4H), 2.93 (s,
6H), 2.18 (s, 6H), 1.89 (s, 12H). 13C NMR (101 MHz, CDCl3) 5 149.62, 149.47, 147.73,
140.84, 134.12, 134.07, 133.90, 132.49, 132.46, 132.40, 132.29, 129.63, 129.43,
128.77, 128.53, 128.41, 118.00, 117.97, 110.81, 110.63, 40.78, 24.80, 20.99. ESI-MS.
Calcd. for C3sH42BNOP([M+H])*": m/z 570.3092. Found: m/z 570.3108.

Synthesis of B3. Compound B2-1 (0.38 g, 1.00 mmol) was placed in a dry round
bottom flask with a side-arm under N2, and anhydrous THF (30 mL) was added to the
flask. The solution was cooled to -78 <C and n-BuL.i (1.60 M in hexane, 0.69 mL, 1.10
mmol) was added and stirred for 1 hour at -78 <C. (OMe-Mes)2BF (0.38 g, 1.25 mmol)
was added at -78 <C and the solution was slowly warmed up to room temperature and
stirred overnight. The reaction was then quenched by addition of H20 and an excess

amount of H202 (10 mL, 30 wt. % in H20) was added. The THF was removed from the



resulting mixture on a rotary evaporator, and the mixture was then extracted with
diethyl ether and the organic phase washed with first water and then brine, before drying
over anhydrous MgSO4. The mixture was filtered and the solvent was removed from
the filtrate under vacuum. Purification by column chromatography (PE: EA=4:1) gave
a white solid. Yield: 0.31 g, 51%.'H NMR (400 MHz, CDCls) § 7.52 — 7.43 (m, 2H),
7.44 —7.28 (m, 9H), 6.87 (d, J = 8.0 Hz, 1H), 6.72 (d, J = 10.2 Hz, 1H), 6.29 (s, 4H),
3.73 (s, 6H), 2.92 (s, 6H), 1.92 (s, 12H). 3C NMR (101 MHz, CDCl3) § 157.63, 149.49,
149.34, 142.65, 134.18, 134.01, 132.07, 132.04, 132.00, 131.90, 131.17, 130.30,
130.12, 129.28, 128.33, 128.20, 116.91, 112.94, 112.14, 111.96, 99.99, 54.65, 40.48,
24.75. ESI-MS. Calcd. for CszsHaBNOsP([M+H])*: m/z 602.2990. Found: m/z
602.2982.

Synthesis of B4-1. A solution of Pd(PPhs)s (0.12 g, 0.10 mmol), Di-o-
tolylphosphine (0.65 g, 2.00 mmol), B (0.65 g, 2.00 mmol), K2CO3 (0.55 g, 4.00 mmol)
and 50 mL of anhydrous toluene was heated at 110 <C for 24 hours under nitrogen.
After cooling to RT, the solvent was removed under reduced pressure and the solid
residue was dissolved in H20 (30 mL) and extracted with CH2Cl2. Then the organic
layer was dried over Na:SO4. CH2Cl2 was evaporated under reduced pressure. The
crude product was purified with chromatography on silica using PE/DCM (5/1, v/v) to
give white solid. Yield: 0.56 g, 68%. 'H NMR (400 MHz, CDCl») & 7.39 (dd, J = 8.8,
4.2 Hz, 1H), 7.34 — 7.17 (m, 4H), 7.09 (t, J = 7.1 Hz, 2H), 6.77 (dd, J = 7.4, 4.0 Hz,
2H), 6.57 (dd, J = 8.8, 3.1 Hz, 1H), 6.04 (t, J = 3.2 Hz, 1H), 2.65 (s, 6H), 2.42 (s, 6H).

13C NMR (101 MHz, CD2Cl2) § 150.31, 143.31, 143.04, 137.59, 137.49, 135.06, 134.94,



133.60, 133.37, 133.34, 130.50, 130.45, 129.32, 126.55, 119.03, 116.57, 116.26, 114.66,
40.26, 21.43, 21.21.ESI-MS. Calcd. for C22H24BrNP([M+H])": m/z 412.0824. Found:
m/z 412.0807.

Synthesis of B4. Compound B4-1 (0.41 g, 1.00 mmol) was placed in a dry round
bottom flask with a side-arm under N2, and anhydrous THF (30 mL) was added to the
flask. The solution was cooled to -10 <C and n-BuL.i (1.60 M in hexane, 0.69 mL, 1.10
mmol) was added and stirred for 1.5 hours at -10 <C. Mes2BF (0.34 g, 1.25 mmol) was
added at -10 <C and the solution was slowly warmed up to room temperature and stirred
overnight. The reaction was then quenched by addition of H20 and an excess amount
of H202 (10 mL, 30 wt. % in H20) was added. The THF was removed from the resulting
mixture on a rotary evaporator, and the mixture was then extracted with diethyl ether
and the organic phase washed with first water and then brine, before drying over
anhydrous MgSQOa. The mixture was filtered and the solvent was removed from the
filtrate under vacuum. Purification by column chromatography (PE: EA=10:1) gave a
white solid. Yield: 0.19 g, 32%. *H NMR (400 MHz, CD2Cl2) § 7.55 — 7.33 (m, 5H),
7.24-7.08 (M, 3H), 7.04 (t, J = 7.3 Hz, 2H), 6.97 (d, J = 8.4 Hz, 1H), 6.55 (s, 4H), 2.98
(s, 6H), 2.21 (s, 6H), 2.18 (s, 6H), 1.85 (s, 12H).13C NMR (101 MHz, CD2Cl2) & 149.50,
149.35, 140.88, 140.77, 140.30, 133.96, 133.78, 133.42, 133.29, 133.18, 132.60,
132.57,131.62, 131.51, 128.85, 128.75, 128.60, 127.77, 127.58, 125.83, 125.70, 118.08,
110.93, 110.75, 40.45, 2450, 21.44, 21.40, 20.43. ESI-MS. Calcd. for

CaoH16BNOP([M+H])": m/z 598.3405. Found: m/z 598.3396.
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Figure S1. UV-Visible absorption spectra of B1(a), B2(b), B3(c) and B4(d) in various

solvents.
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Figure S2. Fluorescence spectra of B1(a), B2(b), B3(c) and B4(d) in various solvents.
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Figure S4. VT "B NMR spectra of B2 in toluene-ds.
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Figure S13. Relative orientations of B3 molecules and the C-H:--x interactions in the

crystal lattice.



S2. TD-DFT Calculation Data

Table S1. TD-DFT calculated electronic transitions for Bl along with their

corresponding excitation energies and oscillator strengths.

Compound

Spin
State

Transition Configuration

Excitation
Energy
[nm (eV)]

Oscillator
Strength

Bl

S1

HOMO-6—LUMO+1 (3%)

HOMO—LUMO (14%)

HOMO—LUMO+1 (50%)

HOMO—LUMO+2 (7%)

HOMO—LUMO+3 (3%)

HOMO—LUMO+4 (3%)

HOMO—LUMO+5 (7%)

283.36 (4.38)

0.0523

S2

HOMO-4—LUMO+7 (8%)

HOMO-1—LUMO+3 (20%)

HOMO—LUMO+1 (3%)

HOMO—LUMO+3 (58%)

281.42 (4.41)

0.0785

S3

HOMO-2—LUMO+1 (3%)

HOMO-1—LUMO (22%)

HOMO-1—LUMO+1 (20%)

HOMO-1—LUMO+5 (2%)

HOMO—LUMO (30%)

HOMO—LUMO+1 (2%)

HOMO—LUMO+4 (5%)

HOMO—LUMO+5 (3%)

266.65 (4.65)

0.0650

S4

HOMO-3—LUMO+1 (9%)

HOMO-2—LUMO (23%)

HOMO-2—LUMO+1 (49%)

HOMO—LUMO (11%)

263.58 (4.70)

0.0030

S5

HOMO-2—LUMO (3%)

HOMO-2—LUMO+1 (2%)

HOMO-1—LUMO (5%)

HOMO-1—LUMO+1 (32%)

HOMO-1—LUMO+2 (3%)

HOMO-1—LUMO+4 (5%)

HOMO—LUMO (29%)

HOMO—LUMO+1 (12%)

262.78 (4.72)

0.0039




Table S2. Primary orbitals which contribute to the calculated transitions of B1 (iso =

0.03).

LUMO+5

LUMO+4

LUMO+3

LUMO+1

HOMO-4




Table S3. TD-DFT calculated electronic transitions for B2-closed along with their
corresponding excitation energies and oscillator strengths.

Compound | Spin | Transition Configuration Excitation | Oscillator

State Energy Strength

[nm (eV)]
B2-closed | S1 HOMO—LUMO (25%) 287.35 0.0674
HOMO—LUMO+1 (33%) (4.31)
HOMO—LUMO+2 (3%)
HOMO—LUMO+3 (18%)
HOMO—LUMO+4 (7%)

S2 HOMO-2—LUMO (2%) 270.34 0.0245
HOMO-1—-LUMO (2%) (4.59)
HOMO-1—-LUMO+1 (2%)

HOMO—LUMO (64%)
HOMO—LUMO+1 (18%)
HOMO—LUMO+3 (4%)
S3 HOMO-3—LUMO+1 (4%) 263.88 0.0078

HOMO-2—LUMO+1 (60%) | (4.70)
HOMO-2—LUMO+2 (3%)
HOMO-1—LUMO+1 (18%)
HOMO-1—LUMO+2 (2%)
HOMO—LUMO+1 (3%)
HOMO—LUMO+2 (2%)
sS4 HOMO-3—LUMO (2%) 253.46 0.0041
HOMO-2—LUMO (71%) | (4.89)
HOMO-2—LUMO+3 (5%)
HOMO-1—LUMO (10%)
S5 HOMO-4—LUMO+1 (4%) | 250.70 0.0054
HOMO-2—LUMO (3%) (4.95)
HOMO-2—LUMO+1 (4%)
HOMO-1—LUMO (48%)
HOMO-1—LUMO+1 (20%)
HOMO-1—LUMO+3 (5%)
HOMO—LUMO (2%)




Table S4. Primary orbitals which contribute to the calculated transitions of B2-closed
(iso = 0.03).

LUMO+4 LUMO+3 LUMO+2
by N
LUMO+1 HOMO
L
\
HOMO-2 HOMO-3

HOMO-4

Table S5. TD-DFT calculated electronic transitions for B3-closed along with their
corresponding excitation energies and oscillator strengths.

Compound | Spin | Transition Configuration Excitation Oscillator
State Energy Strength
[nm (eV)]
B3-closed | S1 HOMO—LUMO (99%) 411.19(3.02) | 0.0042

S2 | HOMO-1-LUMO (93%) | 384.46 (3.22) | 0.0138
HOMO-1—LUMO+1 (5%)
S3 | HOMO—LUMO+1 (97%) | 375.62 (3.30) | 0.0232




S4 |[HOMO-2—LUMO (82%) | 369.15 (3.36) | 0.0022
HOMO-1—LUMO+1 (15%)
S5 | HOMO-2—LUMO (14%) | 365.67 (3.39) | 0.0098
HOMO-1—LUMO (6%)

HOMO-1—LUMO+1 (79%)

Table S6. Primary orbitals which contribute to the calculated transitions of B3-closed
(iso = 0.03).

LUMO+1 HOMO

HOMO-1 HOMO-2

Table S7. TD-DFT calculated electronic transitions for B4-closed along with their
corresponding excitation energies and oscillator strengths.

Compound | Spin | Transition Configuration Excitation Oscillator
State Energy Strength
[nm (eV)]
B4-closed | S1 HOMO-1—-LUMO (6%) 379.93(3.26) | 0.0054
HOMO—LUMO (93%)
S2 HOMO-2—LUMO (3%) 360.80(3.44) | 0.0040
HOMO-1—LUMO (90%)
HOMO—LUMO (6%)

S3 | HOMO-2—LUMO (81%) | 345.14(3.59) | 0.0144
HOMO-1—LUMO (3%)

HOMO—LUMO+1 (14%)
S4 |HOMO-2—LUMO (15%) | 343.87(3.61) | 0.0344
HOMO—LUMO+1 (81%)
S5 | HOMO-3—LUMO (99%) | 335.23(3.70) | 0.0004




Table S8. Primary orbitals which contribute to the calculated transitions of B4-closed

(iso = 0.03).

HOMO-1

HOMO-2

HOMO-3

Table S9. TD-DFT calculated electronic transitions for B2-open along with their

corresponding excitation energies and oscillator strengths.

Compound | Spin

State

Transition Configuration

Oscillator
Strength

Excitation
Energy
[nm (eV)]

B2-open S1

HOMO-2—~LUMO (6%)

HOMO-1—~LUMO (10%)

HOMO—LUMO (76%)

324.60 (3.82) | 0.3215

S2

HOMO-3—~LUMO (11%)

HOMO-2—LUMO (13%)

HOMO-1—~LUMO (57%)

HOMO—LUMO (12%)

308.21 (4.02) | 0.1265

S3

HOMO-2—~LUMO (72%)

HOMO-1—LUMO (19%)

290.87 (4.26) | 0.0255

S4

HOMO-3—~LUMO (71%)

HOMO-1—~LUMO (7%)

HOMO—LUMO (4%)

HOMO—LUMO+2 (8%)

278.13 (4.46) | 0.0078

S5

HOMO-4—LUMO (70%)

HOMO-4—~LUMO+2 (2%)

HOMO-4—LUMO+5 (4%)

HOMO-3—LUMO+8 (3%)

HOMO—LUMO+2 (9%)

266.17 (4.66) | 0.0183




Table S10. Primary orbitals which contribute to the calculated transitions of B2-open

(iso = 0.03).

LUMO+8

LUMO+5

LUMO+2

LUMO

HOMO-2

HOMO-3

HOMO-4

Table S11. TD-DFT calculated electronic transitions for B3-open along with their

corresponding excitation energies and oscillator strengths.

Compound | Spin | Transition Configuration Excitation Oscillator
State Energy Strength
[nm (eV)]
B3-open |S1 HOMO-1—~LUMO (49%) 313.33(3.96) | 0.1431
HOMO-1—LUMO+2 (2%)
HOMO—LUMO (40%)
S2 HOMO-10—LUMO (2%) 305.16 (4.06) | 0.2809
HOMO-2—LUMO (6%)
HOMO-1—LUMO (38%)
HOMO—LUMO (45%)
S3 HOMO-2—LUMO (74%) 277.88 (4.46) | 0.0017
HOMO-1—LUMO (2%)
HOMO—LUMO(3%)
HOMO—LUMO+2(4%)




HOMO—LUMO+3(5%)

S4 | HOMO-5—LUMO (3%) 263.52 (4.70) | 0.0755
HOMO-3—~LUMO (5%)
HOMO-2—~LUMO (9%)
HOMO—LUMO+1 (11%)
HOMO—LUMO+2 (21%)
HOMO—LUMO+3 (23%)
HOMO—LUMO+5 (3%)
HOMO—LUMO+6 (3%)

S5 HOMO-3—LUMO (70%) 261.86 (4.73) | 0.0116
HOMO-3—LUMO+2 (3%)
HOMO-1—~LUMO+7 (3%)
Table S12. Primary orbitals which contribute to the calculated transitions of B3-open
(iso = 0.03).

LUMO+2

LUMO HOMO HOMO-1




HOMO-3

HOMO-5

HOMO-10

Table S13. TD-DFT calculated electronic transitions for B4-open along with their

corresponding excitation energies and oscillator strengths.

HOMO-4—~LUMO+3 (3%)

HOMO-4—LUMO+6 (4%)

HOMO-3—~LUMO+8 (3%)

Compound | Spin | Transition Configuration Excitation Oscillator
State Energy Strength
[nm (eV)]
B4-open S1 HOMO-2—LUMO (2%) 327.24 (3.79) | 0.2331
HOMO-1—LUMO (23%)
HOMO—LUMO (68%)
S2 HOMO-3—LUMO (19%) 307.23 (4.04) | 0.2086
HOMO-2—LUMO (7%)
HOMO-1—LUMO (46%)
HOMO—LUMO (20%)
S3 HOMO-2—LUMO (76%) 290.90 (4.26) | 0.0177
HOMO-2—LUMO+7 (3%)
HOMO-1—LUMO(14%)
S4 HOMO-3—LUMO (68%) 280.07 (4.43) | 0.0433
HOMO-2—LUMO (6%)
HOMO-1—LUMO (9%)
HOMO—LUMO (5%)
HOMO—LUMO+3 (3%)
S5 HOMO-4—LUMO (83%) 267.15 (4.64) | 0.0152




Table S14. Primary orbitals which contribute to the calculated transitions of B4-open

(iso = 0.03).

LUMO+8

LUMO+7

LUMO+3

LUMO

HOMO

HOMO-1

HOMO-2

HOMO-3

HOMO-4

Table S15. Theoretical calculations of enthalpy for open and closed forms of B2 (o-
B2 and c-B2) at different temperature

Difference Difference of
Temperature hO_IBZ hC_IBZ (close-open) | Enthalpy in
(enthalpy) HF | (enthalpy) HF HE KJ/mol
130 K -1968.258719 | -1968.266868 -0.008149 -21.40
200 K -1968.248878 | -1968.255962 -0.007084 -18.60
300 K -1968.228639 | -1968.233989 -0.00535 -14.05
340 K -1968.218452 | -1968.223057 -0.004605 -12.09




S3. NMR and HRMS Spectra
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Figure S14. 'H NMR (400 MHz, CDCls) spectrum of B1-1.
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Figure S15. 13C NMR (101 MHz, CDClIs) spectrum of B1-1.
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Figure S16. HRMS spectrum for B1-1.
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Figure S17. *H NMR (400 MHz, DMSO-ds) spectrum of B1-2.
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Figure S18. 3C NMR (101 MHz, DMSO-ds) spectrum of B1-2.
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Figure S19. HRMS spectrum for B1-2.
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Figure S21. *3C NMR (101 MHz, CDCIs) spectrum of B1.
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Figure S22. HRMS spectrum for B1.
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Figure S23. *H NMR (400 MHz, CD2Cl2) spectrum of B2-1.
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Figure S25. HRMS spectrum for B2-1.
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Figure S26. *H NMR (400 MHz, CDCls3) spectrum of B2.
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Figure S27. 13C NMR (101 MHz, CDCIs) spectrum of B2.
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Figure S29. *H NMR (400 MHz, CDCIs) spectrum of B3.
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Figure S30. 13C NMR (101 MHz, CDCls) spectrum of B3.
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Figure S31. HRMS spectrum for B3.




cr'e
mw.w%
€09

20O

Vo

G091 €09
og'9f ¥09
L69] §097

899
659
Gl'9
9/.'9
LL'9]
819
L0°L]
60°/]
(AAVA
XAV
TAVA
STAVA
8¢ /7
0€ 4
0g Ly
JANA
8¢c’ L

6g’ L

ov'L

| 5:9
J

69 |67 65 63 6.1
N

75 73 7.1

H..
— 009 L

Fy6°'G

Fr00L T

Fgo'L |

Fzoz

y80°C

lo'¥

90°L |

1.0 0.5

XA T
mv.rwv

STA0) o

f1 (ppm)

Figure S32. 'H NMR (400 MHz, CD2Clz) spectrum of B4-1.
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Figure S33. 13C NMR (101 MHz, CD2Clz) spectrum of B4-1.
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Figure 34. HRMS spectrum for B4-1
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Figure S35. *H NMR (400 MHz, CD2Cl.) spectrum of B4.
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Figure S36. 13C NMR (101 MHz, CD2Cl) spectrum of B4.
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Figure S37. HRMS spectrum for B4.
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Figure S38. 1B NMR (128 MHz, CDCls) spectrum of B1.
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Figure S39. !B NMR (128 MHz, Acetone-ds) spectrum of B3.
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Figure S40. 'B NMR (128 MHz, CDCls) spectrum of B3.
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Figure S41. 1'B NMR (128 MHz, Acetone-ds) spectrum of B4.
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Figure S42. 1'B NMR (128 MHz, CDClIs) spectrum of B4.
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Figure S43. 3P NMR spectra of B3 in various solvents.
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Figure S44. 3'P NMR spectra of B4 in various solvents.
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Figure S45. 'H NMR (400 MHz, CDCIs) spectra of B1 at fresh state (black) and after
6 months (red).
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Figure S46. 'H NMR (400 MHz, CDCls) spectra of B2 at fresh state (black) and after
6 months (red).

After 6 months

J oL

Fresh sample

L |

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0

Chemical Shift(ppm)

Figure S47. 'H NMR (400 MHz, CDCls) spectra of B3 at fresh state (black) and after
6 months (red).
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Figure S48. 'H NMR (400 MHz, CD2Cl.) spectra of B4 at fresh state (black) and after
6 months (red).



S4. X-ray Crystallographic Data

Table S16. Crystal data and structure refinement for B2.

Identification code B2
Empirical formula CssH42BNOP
Formula weight 569.54
Temperature/K 180.0
Crystal system monoclinic
Space group C2
alA 10.9945(6)
b/A 21.3830(11)
c/A 14.8510(7)
a/° 90
B/° 99.375(2)
v/° 90
Volume/A3 3444.8(3)
Z 4
pealcg/cm® 1.1676
w/mm? 0.113
F(000) 1296.9
Crystal size/mm? 0.47 x0.32 %0.3
Radiation MoKa (A =10.71073)
20 range for data collection/® 4.22 10 55.12
Index ranges -14<h<14,-27<k<27,-17<1<19
Reflections collected 24348
Independent reflections 7902 [Rint = 0.0255, Rsigma = 0.0320]
Data/restraints/parameters 7902/1/397
Goodness-of-fit on F? 1.029
Final R indexes [[>=2c ()] R1=0.0377, wR2 = 0.0968
Final R indexes [all data] R1=10.0426, wR2 = 0.0997
Largest diff. peak/hole / e A 0.25/-0.28

Table S17. Fractional Atomic Coordinates ( X 10%) and Equivalent Isotropic
Displacement Parameters (A2 X 10%) for B2. Ueq is defined as 1/3 of of the trace of the

orthogonalised U; tensor.

Atom X y z U(eq)
Bl 2838.3(15) 5484.9(8) 2745.9(11) 23.7(3)
Cl 8025.1(18) 3739.8(11) 3456.2(16) 54.0(5)

C2 6569(2) 3037.1(11) 2491(2) 62.4(6)



C3

C4

C5

C6

C7

C8

C9

C10
Cl1
C12
C13
Cl4
C15
Cl6
Cl7
C18
C19
C20
C21
C22
C23
C24
C25
C26
Cc27
C28
C29
C30
C3l
C32
C33
C34
C35
C36
C37
C38
N1

O1

P1

5881.4(14)
6042.1(14)
5137.2(14)
3997.4(13)
3837.3(12)
4735.8(14)
2532.6(13)
1827.3(14)
1639.1(15)
2142.2(15)
2859.7(15)
3062.9(14)
1274.5(19)
1929(2)
3870.7(15)
2785.5(14)
3683.8(15)
3447.3(16)
2353.0(16)
1481.5(15)
1673.5(14)
651.3(15)
2116(2)
4937.0(17)
1481.2(14)
355.6(17)
-314.9(19)
109(2)
1205(2)
1902.7(17)
2290.7(14)
1669(2)
1699(3)
2348(2)
2977(3)
2949(2)
6812.6(14)
1763.7(9)
2318.2(3)

4062.3(8)
4600.4(7)
5047.5(7)
5000.2(7)
4444.4(8)
3982.6(7)
5680.0(7)
5306.5(7)
5497.1(8)
6038.2(8)
6394.9(8)
6224.8(7)
4686.3(9)
6211.1(10)
6662.4(8)
6038.4(7)
6143.2(8)
6557.1(8)
6877.6(8)
6788.0(8)
6385.4(7)
6335.5(8)
7307.1(11)
5838.8(9)
3762.0(7)
3670.6(8)
3132.7(10)
2692.9(9)
2782.3(9)
3318.3(8)
4618.6(7)
5126.3(9)
5248.1(11)
4873.6(13)
4370.8(16)
4239.7(11)
3623.3(7)
5024.9(5)

4470.40(19)

2935.1(11)
3486.3(11)
3468.6(11)
2884.5(10)
2377.6(9)
2379.3(11)
3750.2(10)
4263.6(10)
5127.2(11)
5538.9(11)
5055.1(11)
4182.7(10)
3935.3(13)
6482.9(13)
3737.4(11)
1969.2(10)
1402.6(11)
662.5(12)
444.8(11)
1005.8(11)
1752.8(10)
2314.8(11)
-378.9(14)
1540.2(15)
1850.7(10)
1281.8(12)
1370.5(14)
2025.1(14)
2593.1(14)
2511.8(12)
566.4(10)
147.3(13)
-764.3(15)
-1253.6(14)
-845.4(16)
64.9(14)
2954.5(11)
2204.4(7)
1758.0(2)

29.1(3)
30.2(3)
28.3(3)
23.4(3)
24.4(3)
27.7(3)
24.7(3)
27.0(3)
30.5(3)
31.9(3)
31.2(3)
26.8(3)
41.4(4)
46.7(5)
32.8(3)
24.4(3)
29.9(3)
33.4(4)
34.5(4)
31.03)
26.4(3)
31.6(3)
49.8(5)
43.5(4)
25.9(3)
38.5(4)
48.1(5)
43.5(4)
45.2(5)
36.9(4)
27.5(3)
49.0(5)
64.2(7)
60.7(6)
74.5(8)
54.9(6)
42.2(4)
25.5(2)
22.88(9)




Table S18. Anisotropic Displacement Parameters (A2 10%) for B2. The Anisotropic

displacement factor exponent takes the form: -2 m 2[h2a*?U+2hka*b*U2+---].

Atom Uu Uz Uss Uiz Uis Uzs

B1 212(8)  24.0(8)  258(8)  -2.9(6) 33(6)  -2.7(6)
C1 31.8(9) 63.8(14) 63.3(13) 15.8(10) -1.2(9) -9.2(11)
C2 48.0(12)  42.0(11)  93.2(18)  18.2(10)  0.1(12) -18.4(12)
c3 26.2(7)  289(8)  32.1(8) 4.2(6) 4.8(6) 2.4(6)
C4 232(7) 3499  31.08)  -276)  -0.1(6)  -2.0(6)
C5 265(7)  265(7)  31.2(8)  -3.4(6) 256)  -4.6(6)
C6 230(7)  234(7)  245(7)  -1.8(6) 57G5)  -0.9(6)
C7 23.4(6)  240(7)  259(7)  -0.4(6) 4.3(5) 0.2(6)
c8 28.4(7)  257(8)  289(8)  -0.1(6) 456)  -3.2(6)
C9 22.5(7) 25.2(7) 26.6(7) 0.8(6) 5.0(6) 0.5(6)
C10 25.4(8) 27.5(7) 28.8(8) 2.0(6) 6.2(6) 3.0(6)
c11 27.1(7)  358(8)  30.0(8) 3.3(7) 8.4(6) 5.8(7)
C12 29.1(8)  402(9)  26.5(8) 7.6(7) 496)  -1.2(7)
C13 31.6(8) 31.7(8) 29.3(8) 2.5(7) 2.1(6) -5.1(6)
Cc14 250(7)  27.48)  27.7(7) 1.2(6) 36(6)  -1.2(6)
C15 52.1(11)  352(9)  41.1(10)  -13.4(8)  20.0(8) 0.8(7)
C16 525(12)  58.8(13)  31.9(9)  13(10)  16.0(8)  -6.2(9)
C17 33.1(8) 31.3(8) 34.4(8) -9.4(7) 6.3(6) -5.4(7)
C18 255(7)  22.6(7)  256(7)  -2.4(6) 53(6)  -2.8(6)
C19 27.8(8)  312(8)  31.8(8)  -4.7(6) 85(6)  -3.4(6)
C20 336(8)  36.7(9)  3L7(8) -105(7)  10.5(7) 1.2(7)
c21 39.7(9) 33.4(9) 29.0(8) -10.8(7) 1.6(7) 3.1(7)
C22 30.0(8) 28.7(8) 33.4(8) -0.4(6) 2.2(6) -0.3(6)
c23 272(8)  256(7)  26.8(7)  -2.6(6) 5.4(06)  -1.9(6)
C24 25.4(8)  39.4(9)  30.5(8) 6.1(7) 6.2(6) 3.5(7)
C25 50.8(12)  57.6(13)  39.2(10)  -13.6(10) 1.78)  16.7(9)
C26 332(9)  47.6(11)  54.4(12) 18(8)  21.0(8)  11.4(9)
C27 285(7)  232(7)  262(7)  -3.9(6) 496)  -2.6(6)
c28 37.709)  37.3(9)  37.39) -13.1(8)  -3.3(7) 5.7(7)
C29 41.4(10)  52.7(12)  46.8(11)  -22.4(9)  -2.5(8) 3.1(9)
C30 51.2(11) 31.3(9) 49.9(11) -16.6(8) 14.0(9) -1.7(8)
C31 56.4(12) 31009  480(11)  -3.9(8) 7209)  10.7(8)
C32 39.509)  303(9) 3819  -35(7)  -1.8(7) 6.1(7)
C33 201(7)  27.1(8)  255(7)  -6.1(6) 216)  -0.7(6)
C34 70.7(14)  38.9(10)  325(10) 13.7(10)  -6.0(9)  -3.6(8)
C35 106(2)  405(11)  37.2(11)  04(12) -15.1(12) 6.5(9)
C36 77.7(16)  74.4(16)  29.3(10) -249(14)  6.6(10)  8.9(10)



C37 76.4(16) 114(2) 39.1(11) 20.0(17) 27.7(11) -3.0(14)
C38 63.2(13) 66.0(14) 37.5(10) 26.1(11) 13.7(9) 4.3(9)
N1 32.9(8) 39.4(8) 51.2(9) 13.4(7) -2.0(7) -7.0(7)
01 21.5(5) 26.0(5) 28.7(5) -1.8(4) 2.9(4) -3.3(4)
P1 22.90(17) 21.58(17) 23.63(17) -2.31(15) 2.23(12)  -1.15(14)
Table S19. Bond Lengths for B2.
Atom Atom  Length/A Atom Atom Length/A
Bl C6 1.629(2) C19 C20 1.402(2)
Bl C9 1.635(2) C19 C26 1.507(3)
Bl C18 1.647(2) C20 C21 1.377(3)
Bl o1 1.6434(19) C21 C22 1.382(2)
C1l N1 1.439(3) Cc21 C25 1.518(2)
Cc2 N1 1.434(3) C22 C23 1.393(2)
C3 C4 1.406(2) C23 C24 1.509(2)
C3 C8 1.399(2) Cc27 C28 1.394(2)
C3 N1 1.386(2) Cc27 C32 1.389(2)
C4 C5 1.377(2) Cc27 P1 1.7894(16)
C5 C6 1.407(2) Cc28 C29 1.384(2)
C6 C7 1.402(2) C29 C30 1.378(3)
Cc7 C8 1.397(2) C30 C31 1.368(3)
C7 P1 1.7715(14) C31 C32 1.395(3)
C9 C10 1.419(2) C33 C34 1.377(2)
C9 Cl4 1.410(2) C33 C38 1.382(3)
C10 Cl1 1.393(2) C33 P1 1.7932(16)
C10 C15 1.506(2) C34 C35 1.384(3)
Cl1 C12 1.381(2) C35 C36 1.359(4)
C12 C13 1.380(2) C36 C37 1.366(4)
C12 C16 1.505(2) C37 C38 1.386(3)
C13 Cl4 1.398(2) 01 P1 1.5325(11)
Cl4 C17 1.514(2)
C18 C19 1.416(2)
C18 C23 1.421(2)
Table S20. Bond Angles for B2.
Atom Atom Atom Angle/* Atom Atom  Atom Angle/*
C9 Bl C6  108.65(12) C26  C19 C20  115.31(14)
C18 Bl C6  118.89(12) C21 C20 Cl19  122.81(14)
C18 Bl C9 117.80(13) C22 C21 C20 117.05(15)



o1 Bl C6 99.57(11) C25 C21 C20 121.28(16)

O1 Bl C9  111.15(11) c25 Cc21 C22  121.67(17)
Ol Bl Ci18 98.44(11) C23 C22 C21  122.41(15)
C8 C3 C4 117.30(14) c22 C23 C18  121.06(13)
NI C3 C4 121.32(15) C24 C23 C18  121.92(14)
NI C3 C8 121.37(15) C24 C23 C22  117.03(14)
C5 C4 C3  12234(14) Cc32 Cc27 C28  119.58(15)
C6 C5 C4 122.02(14) P1L  C27 C28  119.27(12)
C5 C6 Bl  129.20(13) PL  C27 C32  121.05(12)
C7 C6 Bl 116.36(13) C29 C28 C27  119.53(17)
C7 C6 C5 114.40(13) C30 C29 C28  120.68(17)
C8 C7 C6 124.84(13) C31  C30 C29  120.16(16)
PL C7 C6 106.11(11) Cc32 c31 C30  120.21(17)
PL C7 C8  129.04(12) C3l C32 C27  119.82(16)
C7 C8 C3 11890(14) C38 C33 C34  118.93(17)
Cl10 C9 Bl  123.92(13) PL  C33 C34  120.85(13)
Cl4 C9 Bl  119.67(13) PL  C33 C38  120.14(14)
Cl4 C9 Cl10  116.22(14) C35 C34 C33 120.1(2)
Cl1l C10 C9  120.42(15) C36 C35 C34 120.7(2)
C15 C10 C9  123.26(14) C37 C36 C35  119.89(19)
C15 C10 Cl1  116.29(14) C38  C37 C36 120.1(2)
Cl2 Cl1 Cl10  122.94(15) C37 C38 C33 120.3(2)
C13 Cl12 Cl1  117.00(14) c2 N1 Cl  119.01(16)
C16 Cl12 Cl1  120.40(16) C3 N1 Cl  120.82(16)
C16 Cl2 Cl13  12258(16) C3 N1 C2  120.15(16)
Cl4 C13 Cl2  121.99(15) P1 01 Bl 111.70(8)
C13 Cl4 C9 121.37(14) c27 P1 c7 112.75(7)
Cl7 Cl4 C9  122.69(14) C33 P1 C7 112.40(7)
Cl7 Cl4 Cl13  115.94(14) C33 P1 c27 107.42(7)
C19 C18 Bl  12556(14) o1 P1 C7 101.97(7)
C23 C18 Bl  117.67(12) o1 P1 c27 112.08(6)
C23 C18 Cl19  116.14(14) o1 P1 C33 110.25(7)

C20 C19 C18  120.50(15)
C26 Cl19 C18 124.18(15)

Table S21. Hydrogen Atom Coordinates (A X 10%) and Isotropic Displacement

Parameters (A% 10°) for B2.

Atom X y z U(eq)
Hla 8324.6 4144.4 3273 81
H1b 8587.1 3408.1 3326.6 81




Hlc
H2a
H2b
H2c
H4
H5
H8
H11
H13
H15a
H15b
H15c
H16a
H16b
H16c
H1l7a
H17b
H17c
H20
H22
H24a
H24b
H24c
H25a
H25b
H25¢
H26a
H26b
H26¢
H28
H29
H30
H31
H32
H34
H35
H36
H37
H38

7990
5910
7316.4
6308.6
6801.4
5287.6
4572
1142.4
3227
639.2
902.8
1920.6
2712.3
1344
1592.7
4480.7
4296
3358.7
4068.9
723.8
924.4
440.6
-75.9
1776.7
2891.9
1526.4
5336.4
5443.2
4845.8
51
-1074.5
-362.9
1493.2
2663.4
1216.2
1263.9
2363.1
3436.9
3381.1

3746
2817.3
2780.9
3113.1
4657.4
5398.8
3620.3
5243.7
6767.2
4751.8
4489.7
4413.3
6193.4
5916.5
6635.7
6418.5
6951.5
6900.8
6619.1

7009
6518.1
5894.4
6561.5
7063.6
7502.4
7632.2

5896
6031.8
5391.2
3975.2
3065.8
2326.7
2478.3
3380.2
5393.1
5597.3
4960.9

4111
3887.3

4111.5
2733.9
2582.4
1835.9
3885.7
3862.5
2009.3
5447.3
5322.7
3398.9
4421.4
3771.9
6905.7
6682.7
6476.1
3473.7
4195.7
3253.7
295.6
877.3
2919.3
2381.7
2009.1
-921.4
-473
-275.2
2174.6
1130.7
1405.2
836.1
975.2
2081.9
3044.6
2907.8
483.7
-1051.2
-1879.4
-1185.2
344.3

81
94
94
94
36
34
33
37
37
62
62
62
70
70
70
49
49
49
40
37
47
47
47
75
75
75
65
65
65
46
58
52
54
44
59
77
73
89
66
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Figure S49. Crystal structure of B2.

Table S22. Crystal data and structure refinement for B3.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

pre

v/°

Volume/A3

Z

pcalcglcm3

pw/mm?t

F(000)

B3

C3sH41BNO3P

601.53
180.0
triclinic
P-1
12.1030(5)
12.3409(7)
13.4164(8)
88.811(2)
71.353(2)
75.150(2)
1831.19(17)
2

1.222
0.118
720.0




Crystal size/mm?® 0.38 %0.34 x0.14

Radiation MoKa (A =0.71073)
20 range for data collection/® 4.766 to 55.006
Index ranges -15<h<15,-15<k<16,-17<1<14
Reflections collected 21989
Independent reflections 8359 [Rint = 0.0322, Rsigma = 0.0438]
Data/restraints/parameters 8359/0/450

Goodness-of-fit on F2 1.045
Final R indexes [[>=20 (I)] R1=0.0462, wR2 = 0.1198
Final R indexes [all data] R1=0.0671, wR2 = 0.1320
Largest diff. peak/hole / e A 0.33/-0.36

Table S23. Fractional Atomic Coordinates ( X 10%) and Equivalent Isotropic
Displacement Parameters (A2 X 10%) for B3. Ueq is defined as 1/3 of of the trace of the

orthogonalised Uy, tensor.

Atom X y z U(eq)

Bl 6518.4(14) 7239.2(15) 5795.1(13) 21.4(3)
C1 10573.3(17) 4856.1(19) 1214.7(16) 47.7(5)
C2 8710.7(15) 5784.4(14) 2511.2(13) 29.8(4)
C3 7457.0(15) 6066.7(15) 2818.6(13) 32.7(4)
C4 6749.9(14) 6492.9(15) 3832.3(13) 29.5(4)
C5 5396.5(16) 6704(2) 4076.2(17) 54.1(6)
C6 7276.8(13) 6696.2(13) 4593.1(12) 22.8(3)
C7 8549.7(13) 6376.1(13) 4263.8(12) 23.7(3)
C8 9255.0(14) 5921.6(14) 3241.0(12) 27.2(3)
C9 9255.5(14) 6513.4(15) 4986.0(13) 29.0(4)
C10 8686(2) 11605.8(18) 6211.5(18) 54.0(6)
Cl1 7817.4(14) 10061.3(14) 6684.2(13) 28.2(3)
C12 7660.4(13) 9212.0(14) 7364.4(12) 26.0(3)
C13 7554.9(15) 10022.5(14) 5759.3(13) 29.4(4)
Cl4 7279.3(12) 8310.6(13) 7117.1(12) 22.7(3)
C15 7167.8(16) 7440.3(15) 7929.8(13) 31.5(4)
C16 7025.9(12) 8229.8(13) 6164.1(12) 21.4(3)
C17 6862.4(17) 9210.5(15) 4484.6(14) 34.3(4)
C18 7155.7(13) 9135.3(14) 5507.4(12) 24.9(3)
C19 6202.8(13) 6266.6(13) 6594.4(12) 21.6(3)
C20 6925.2(14) 5204.9(13) 6681.8(13) 26.6(3)
Cc21 5012.6(13) 6502.0(13) 7289.7(12) 21.4(3)
C22 4554.7(14) 5801.7(14) 8047.6(12) 26.3(3)



C23
C24
C25
C26
Cc27
C28
C29
C30
C3l
C32
C33
C34
C35
C36
C37
C38
N1

01

02

0K

P1

6506.2(15)
5314.6(15)
5716.6(19)
3732.4(17)
3971.5(13)
4338.0(15)
4197.3(18)
3714(2)
3336(2)
3453.6(17)
2820.5(13)
1840.1(13)
762.5(15)
661.2(15)
1634.5(15)
2712.3(14)
4910.7(15)
8231.4(12)
9317.8(11)
5139.8(9)
4236.9(3)

4486.7(14)
4763.7(14)
2978.1(16)
4363.4(17)
8928.8(13)
9896.0(15)
10719.8(18)
10568.5(19)
9618.3(19)
8795.3(16)
7765.5(13)
8715.4(14)
8664.9(16)
7678.7(16)
6730.8(15)
6774.1(14)
4022.9(14)
10896.3(11)
5356.0(12)
7966.9(9)
7813.9(3)

7429.1(14)
8141.1(13)
8961.1(18)
9652.8(15)
7916.7(13)
7600.0(15)
8348.7(18)
9408.8(19)
9731.5(17)
8989.3(14)
6847.3(12)
7110.8(13)
6979.2(14)
6597.4(14)
6331.6(14)
6461.4(13)
8865.2(14)
7002.1(10)

1481.8(9)

5905.9(8)

6964.7(3)

30.4(4)
29.6(4)
47.5(5)
41.3(5)
24.7(3)
32.9(4)
47.2(5)
54.6(6)
51.6(5)
37.7(4)
22.5(3)
27.2(3)
33.9(4)
35.4(4)
33.1(4)
28.8(4)
50.3(5)
39.0(3)
41.6(3)
21.9(2)
20.19(11)

Table S24. Anisotropic Displacement Parameters (A2 10%) for B3. The Anisotropic

displacement factor exponent takes the form: -2 n 2[h2a*?U+2hka*b*U2+---].

Atom Uu U2 Uss Uzs Uis U

B1 17.47)  257(9)  21.2(8) 11(7)  -7.1(6)  -5.0(7)
c1 38.3(10)  61.0(14)  29.4(10)  -132(9)  -04(8)  -0.5(9)
C2 33.5(8) 32.1(9) 19.0(8) -1.2(7) -4.2(6) -5.9(7)
C3 34.9(9) 41.8(10) 23.9(9) -4.8(7) -12.9(7) -9.5(8)
C4 25.8(8)  37.9(10)  259(8)  -32(7)  -85(6)  -9.7(7)
c5 282(9)  96.2(18)  39.2(11) -27.3(11)  -115(8) -15.6(11)
C6 22.8(7) 26.7(8) 19.9(8) 2.1(6) -6.0(6) -9.6(6)
C7 24.2(7) 25.8(8) 22.4(8) 2.5(6) -7.4(6) -9.3(6)
c8 227(7)  321(9)  23.6(8) 13(7)  -26(6)  -8.1(7)
9 19.4(7)  383(9)  285(9)  -29(7)  -7306)  -6.3(7)
C10 73.4(15)  44.2(12) 53.8(13)  03(10) -165(11) -36.8(11)
c11 23.4(7)  27.9(8)  32809)  -62(7)  -78(6)  -7.4(6)
C12 205(7)  35.2(9)  222(8)  -58(7)  -75(6)  -5.7(6)
C13 30.1(8) 28.5(9) 30.0(9) 4.4(7) -8.7(7) -10.3(7)



Cl4 16.2(7)  285(8)  21.7(8) -0.9(6) -5.6(6) -3.5(6)
C15 36.2(9)  417(10)  24.0(8) 56(7)  -16.9(7)  -14.3(8)
C16 16.3(6)  26.2(8)  21.4(8) -0.8(6) -6.0(6) -5.1(6)
C17 46.2(10)  37.2(10)  29.4(9)  11.7(8)  -19.7(8)  -19.4(8)
C18 230(7)  29.6(8)  22.8(8) 18(7)  -82(6)  -7.0(6)
C19 209(7)  25.0(8)  19.6(7) -1.8(6) -7.1(6) -6.1(6)
C20 200(7)  283(8)  27.7(8) -0.4(7) -5.5(6) -2.6(6)
c21 201(7)  227(8)  21.1(7) 0.2(6) -7.2(6) -4.4(6)
Cc22 215(7)  3L0(9)  24.4(8) 30(7)  -53(6)  -6.5(6)
c23 28.8(8)  253(8)  35.0(9) 38(7)  -11.9(7) -2.0(7)
C24 30.8(8)  307(9)  27.7(9) 8.1(7) -9.7(7) -8.8(7)
C25 51.0(12)  35.7(11)  59.7(14)  22.2(10) -21.6(10)  -15.0(9)
C26 45.8(11)  46.9(11)  31.2(10)  1459)  -858)  -18.5(9)
c27 208(7)  26.8(8)  26.6(8) 2.76)  -11.2(6) -1.7(6)
c28 29.0(8)  323(9)  38.2(10) 348)  -11.0(7) -8.8(7)
C29 443(11)  38.8(11) 58.6(14) -140(10) -13.8(10)  -13.5(9)
C30 56.1(13)  51.2(13)  54.0(14) -26.7(11) -18.8(11)  -6.4(11)
C31 625(13)  53.2(13)  31.0(11)  -12.3(9) -12.3(10)  -3.7(11)
C32 44.4(10)  355(10)  28.4(9) -2.4(8) -9.5(8) -5.2(8)
C33 197(7)  266(8)  22.0(8) 33(6)  -7.1(6)  -7.3(6)
C34 229(7)  282(8)  30.7(9) 02(7)  -9.4(6)  -6.0(6)
C35 21.6(8)  39.8(10)  39.1(10) 18(8)  -12.3(7) -2.9(7)
C36 23.6(8) 50.3(11)  37.5(10) 1.7(8)  -139(7)  -13.5(8)
C37 332(9) 37.2(10)  35.1(10) 05(8) -131(7)  -17.2(8)
C38 262(8)  29.1(9)  31.8(9) 0.9(7)  -10.0(7)  -7.6(7)
N1 42.1(9)  42.3(10) 51.6(11)  26.7(8) -2.5(8) -3.8(8)
01 465(7)  37.1(7)  40.2(7) 41(6)  -153(6)  -20.8(6)
02 30.1(7)  555(8)  21.2(6)  -7.9(6)  -44(5)  -3.2(6)
03 184(5)  26.6(6)  21.7(5) 41(4) 794  -6.1(4)
P1 17.05(18)  23.0(2)  207(2) 125(15) -6.87(14) -4.55(15)
Table S25. Bond Lengths for B3.
Atom Atom  Length/A Atom Atom Length/A
Bl C6 1.636(2) C21 C22 1.392(2)
B1 C16  1.650(2) c21 PL  1.7737(15)
B1 C19 163002 c22 C24 1.402(2)
B1 03  1.6406(18) c23 Cc24 1.410(2)
C1 02  1414(2) C24 N1 1.381(2)
c2 C3  1.389(2) C25 N1 1.435(2)



C2 C8 1.378(2) C26 N1 1.440(2)
C2 02 1.382(2) C27 C28 1.390(2)
C3 C4 1.383(2) C27 C32 1.399(2)
C4 C5 1.517(2) C27 P1 1.7921(17)
C4 C6 1.421(2) C28 C29 1.384(3)
C6 Cc7 1.409(2) C29 C30 1.383(3)
C7 C8 1.401(2) C30 C31 1.378(3)
C7 C9 1.519(2) C31 C32 1.386(3)
C10 0O1 1.425(2) C33 C34 1.394(2)
Cl1 C12 1.385(2) C33 C38 1.391(2)
Cl1 C13 1.380(2) C33 P1 1.7868(15)
Cl1 01 1.3836(19) C34 C35 1.388(2)
C12 C14 1.391(2) C35 C36 1.379(3)
C13 C18 1.392(2) C36 C37 1.388(3)
Cl4 C15 1.514(2) C37 C38 1.384(2)
Cl4 C16 1.418(2) 03 P1 1.5328(10)
Cl6 C18 1.418(2)

C17 C18 1.519(2)

C19 C20 1.403(2)

C19 C21 1.402(2)

C20 C23 1.384(2)

Table S26. Bond Angles for B3.

Atom Atom  Atom Angle/* Atom  Atom  Atom Angle/*
C6 Bl Cl16 113.85(12) C22 C21 P1 128.31(12)
C6 Bl 03 111.96(11) C21 C22 C24 119.16(14)
C19 Bl C6 111.01(13) C20 C23 C24 122.24(15)
C19 Bl Cl16 119.27(12) C22 C24 C23 116.81(14)
C19 Bl 03  99.25(10) N1 C24 C22 122.01(15)
03 Bl Cl6 99.72(11) N1 C24 C23 121.13(15)
C8 C2 C3 118.86(15) C28 C27 C32 119.93(16)
C8 C2 02 124.99(15) C28 C27 P1 120.38(13)
02 C2 C3 116.13(15) C32 C27 P1 119.59(13)
C4 C3 C2 121.49(15) C29 C28 C27 119.80(18)
C3 C4 C5 115.86(15) C30 C29 C28  119.9(2)
C3 C4 C6 121.30(15) C31 C30 C29  120.7(2)
C6 C4 C5 122.83(15) C30 C31 C32 119.9(2)
C4 C6 Bl 124.93(13) C31 C32 C27 119.66(18)
C7 C6 Bl 119.34(13) C34 C33 P1 120.75(12)



C7 C6 C4 115.72(14) C38 C33 C34 119.99(14)
C6 C7 C9 122.46(14) C38 C33 P1 119.24(12)
C8 C7 C6 122.30(14) C35 C34 C33 119.56(16)
C8 C7 C9 115.24(13) C36 C35 C34 120.14(16)
C2 C8 C7 120.23(15) C35 C36 C37 120.59(15)
C13 Cl1 Cl2 118.95(15) C38 C37 C36 119.62(16)
C13 Cl1 01 125.05(15) C37 C38 C33 120.10(15)
Ol C11 Cl2 116.01(15) C24 N1 C25 120.79(16)
Cll C12 Cl4 121.27(14) C24 N1 C26 120.22(15)
Cl1 C13 C18 120.49(15) C25 N1 C26 118.21(15)
C12 Cl4 C15 115.18(14) Cl1 01 C10 116.31(14)
Cl2 Cil4 C16 121.37(14) C2 02 Cl 116.84(14)
Cl6 Cl4 C15 123.45(14) P1 03 Bl 111.22(8)
Cl4 Ci6 Bl 126.41(13) c21 P1 C27 112.17(7)
Cl4 Ci6 C18 115.63(14) c21 P1 C33 111.59(7)
C18 Ci16 Bl 117.84(13) C33 P1 C27 108.62(7)
C13 C18 Cl6 122.24(14) 03 P1 C21 101.27(6)
C13 C18 Cl7 115.27(14) 03 P1 C27 110.88(7)
C16 C18 Cl7 122.49(14) 03 P1 C33 112.22(6)
C20 C19 Bl 130.26(13)
Cc21  C19 Bl 115.72(13)
c21 C19 C20 113.99(13)
Cc23 C20 C19 122.35(14)
C19 C21 P1 106.29(11)
C22 C21 C19 125.35(14)

Table S27. Hydrogen Atom Coordinates (A X 10%) and Isotropic Displacement

Parameters (A%< 10%) for B3.

Atom X y z U(eq)
H1A 10894.79 4547.26 480.98 72
H1B 10715.6 4250.86 1679.83 72
H1C 10979.77 5423.7 1298.24 72

H3 7076.38 5964.91 2321.38 39
H5A 5064.02 6336.11 4715.35 81
H5B 5235.24 6398.52 3484.23 81
H5C 5015.63 7514.37 4186.63 81

H8 101114 5707.46 3050.15 33
H9A 9303.58 7292.97 5005.78 44
HI9B 10073.12 6010.39 4719.71 44
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3642.61
2995.68
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93.2
-81.62
1561.61
3379.07
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12091.82
12070.29
9245.49
10605.72
7462.41
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6692.24
8767.05
9996.86
8916.24
4970.12
6024.2
3783.23
2527.55
2566.17
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5042.83
3759.8
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11125.84
9527.64
8143.92
9392.71
9311.18
7647.92
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6125.54
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Figure S50. Crystal structure of B3.
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