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Figure S1: HRMS of compound 1.
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Figure S2: The 'H NMR spectrum of compound 1 recorded in CDCl;
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Figure S3: The 13C NMR spectrum of compound 1 recorded in CDCl;
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Figure S5: The ''B NMR spectrum of compound 1 recorded in CDCl;
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Figure S6: The HRMS spectrum of compound 2.
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Figure S7: (a) The '"H NMR spectrum of compound 2 recorded in CDCl;, (b) The
NOESY NMR spectrum of compound 2 recorded in CDCl3 (¢) The NOESY NMR

spectrum of compound 2 in the selected region.
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Figure S8: The 13C NMR spectrum of compound 2 recorded in CDClj,
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Figure S9: The '°F NMR spectrum of compound 2 recorded in CDClj;,
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Figure S10: The ''B NMR spectrum of compound 2 recorded in CDCl;,
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Figure S11: The HRMS spectrum of compound 3.
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Figure S12: The '"H NMR spectrum of compound 3 recorded in CDCl;,
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Figure S13: The *C NMR spectrum of compound 3 recorded in CDCl;,
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Figure S15: The ''B NMR spectrum of compound 3 recorded in CDCl;,
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Figure S16: The HRMS of compound 4.
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Figure S18: The *C NMR spectrum of compound 4 recorded in CDCl;,
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Lurrent vata varamecers
NAME MR-VL-2PH-2-0-TOL-2-ViPH-19F
13
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Figure S19: The '°F NMR spectrum of compound 4 recorded in CDCl;,
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Figure S20: The ''B NMR spectrum of compound 4 recorded in CDCl;,
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Indian Institute of Technology (B)

Analysis Info Acquisition Date  9/10/2013 12:15:56 AM
Analysis Name  DAData\SEPT-13WMRK-VL-2PH2BR-1.d
Method Tune_pos_Standard_MNAI-1500.m Operator MRK-IN
Sample Name MRK-VL-2PH2BR-1 Instrument maxis impact 282001.00081
Comment C28H19BBr2F2mnz
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 °C
Scan Begin 250 miz Set End Plate Offset -B0O v Set Dry Gas 4.0 Vmin
Scan End 1500 mfz Set Collision Cell RF 1000.0 Vpp Set Divert Valve Source

Intens. 630.9564 +MS, 0.0-0.3min #2-17, 100%=8677]

4
10

614.9827 (M+Na)*

gos.fsas (MHK)™

372.9946

724.8983
627.7082 903.7368

, 1005.2592

107 500 600 700 800 50 1000 miz
Meas. m/iz # lon Formula miz em[ppm] mSigma #Sigma Score rdb e Conf N-Rule
628.9584 1 C28H19BBr2F2KN2  628.9613 45 17.1 1 10000 185 even ok

Figure S21: The HRMS of compound 7
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NAME MR-VL-2PH-2BR-1H =,=- - -
EXPNO 2 MR-VL-2PH-2BR-1H
PROCNO 1
Date_ 20130913
Time 9.17
INSTRUM spect
PROBHD S mm SEI 1H/D-
PULPROG zg30
D 65536
SOLVENT €DC13
NS 16
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 292.7 K
D1 1.00000000 sec
TDO 1

f1
NUC1 1H
P1 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300100 MHz
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LB 0.30 Hz
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afeelal g
o el s v+ 3

Figure S22: The 'H NMR spectrum of compound 7 recorded in CDCl;,

MR-VL-2PH-28R-13C
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Figure S23: The 3C NMR spectrum of compound 7 recorded in CDCl;,
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MR-VL-2PH-2BR-19F

NAME MR-VL-2PH-2BR-19F

EXPNO 3 ~
PROCNO 1

Date_ 20130807 g : § §
Time 8.42 oneae
INSTRUM spect Ty
PROBHD 5 mm PABBO BB-

PULEROG 2930 V
TD 131072
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SHH 170454.547 Hz
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Figure S24: The '°F NMR spectrum of compound 7 recorded in CDCl;,

NAME MR-VL-2PH-2BR-11B
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Figure S25: The ''B NMR spectrum of compound 7 recorded in CDCl;,
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Indian Institute of Technology (B)

Analysis Info Acquisition Date  6/5/2013 8:49:28 PM
Analysis Name  D:\Data\SEPT-13WR-VL-2PH-2TOL.d
Method Tune_pos_Standard_NAI-1000.m Operator MR
Sample Name  MR-VL-2PH-2TOL Instrument maXis impact 282001.00081
Comment C42H33BF2N2
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 V Set Dry Heater 180 °C
Scan Begin 50 miz - SetEnd Piate Offset -500V Set Dry Gas 4.0 Umin
Scan End 1000 m/z Set Collision Cell RF  800.0 Vpp Set Divert Valve Source
Intens. 637.2604 (M+Na) +MS, 0.2-0.2min #11-14, 100%=11672
1041
1031
653.2350 (M+K)
1021
614.2702
688.3686
457.1659 764.5743
o Y o
450 500 550 600 650 700 750 800 miz
Meas.m/z # lonFormula Score m/z err[mDa] err {ppm] mSigma rdb e Conf N-Rule Adduct
637.260431 1 C42H33BF2N2Na 100.00 637.260423 -0.0 84 265 even ok M+Na

Figure 26: The HRMS of compound 8.
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Figure S27: The 'H NMR spectrum of compound 8 recorded in CDCl;,
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Figure S28: The 1*C NMR spectrum of compound 8 recorded in CDCl;,
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NAME MR-VL-2PH-2TOL-19F

EXPNO 2 o

PROCNO 1

Date_ 20130812 E 3 <
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Figure S29: The '°F NMR spectrum of compound 8 recorded in CDCl;,

. NAME MR-VL-2PH-2TOL-11B
R-VL-2PH-2TOL-11B . EXPNO 1
PROCNO 1
Date_ 20130812
Time 19.42
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PULPROG zg
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SOLVENT €DC13
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FIDRES 0.192616 Hz
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Figure S30: The !'B NMR spectrum of compound 8 recorded in CDCl;,
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Indian Institute of Technology (B)

Analysis Info Acquisition Date  9/12/2013 8:41:07 PM
Analysis Name  D\Data\SEPT-13\MR-vl-2-PH-2TOL-ZBR.d
Method Tune_pos_Standard_NAI-1000.m Operator MR IN
Sample Name MR-vI-2-PH-2TOL-2BR Instrument maxis impact 28200100081
Comment C42H31BBr2F2M2
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset =500 v Set Dry Gas 4.0 I/min
Scan End 1000 miz Set Collision CellRF  800.0 Vpp Set Divert Valve Source
Intens. | +MS, 0.0-GPI5381-14, 100%=21466
b 811.0735
10% .
] (M-F)* 753.0024
_ 8pa0ssT (MHK)T
(M+N :l)efD ( K
7901247
1024
1421.1424

441.29581
610.2192 713,
h 653.2619

" o |

548.1813
1 T e Ilﬁii‘h L
10 o L L

450 500 550 600 650 700 750 800 850 miz
Meas.miz # lon Formula m/z em[ppm] mSigma #Sigma Score rdb & Conf N-Rule
B09.0557 1 C42H31BBr2F2KN2 800.0554 03 248 1 10000 265 even ok

Figure S31: The HRMS of compound 9.
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NAME MR-VL-2PH-2TOL-2BR-1H
EXPNO 1 = - - - -
PROCRO i MR-VL~-2PH-2TOL-2BR-1H
Date_ 20130814
Time 8.17
INSTRUM
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT cDCl3
NS 44
DS o
SWH 8223.6B5 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 114
DW s 60.800 usec
DE 6.50 usec
TE 294.1 K
D1 1.00000000 sec
DO 1 T T T T T T T
7.4 7.3 T2 7.1 70 6.9 ppm
======== CHANNEL fl =====w===
NUC1 1H I~ NI o
P1 13.50 usec k4 2 1B s =
PLL -1.00 dB < Sl s = <
PL1W 10.56200695 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300106 MHz
WDW EM
SSB Q
LB 0.30 Hz
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L
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Figure S32: The 'H NMR spectrum of compound 9 recorded in CDClj
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DE 6.50 usec :
TE 294.8 K
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P1 8.75 usec
PLL -2.00 dB
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SFO1 100.6226298 MHz
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Nuc2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
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Figure S33: The 3C NMR spectrum of compound 9 recorded in CDCl;,



MR-VL-2PH-2TOL-2BR-19F

NAME MR-VL-2PH-2T0L-2BR-19F
EXPNO 3
PROCNO 1 Nowo
Date_ 20130814 asSe
Time 8.23 3
INSTRI spect 22ee
PROBHD 5 mm PABBO BE- s
PULPR 2930
D 131072
SOLVENT cpcl3
NS 34
oS 4
suH 170454.547 B
FIDRES 1.300465 Hz
a0 0.3845279 sec
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D 2,933 ueje
DE 6.50 uséc
TE 294.1 K
ol 1.00000000 sec
TDO 1
—=emme CHANNEL £1 semsssce
woC1 13F
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PL1 -3.00 dB
21w 17.04036522 W _,
sFo1 376.4889535 Muz *
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Wow M - =
¥ow " 130 131 ppm
LB 5.00 He
GB
BC 1.00
T T T T T T T T T T
150 100 50 0 -50 -100 -150 -200 ppm

Figure S34: The '°F NMR spectrum of compound 9 recorded in CDCl;,

NAME MR-VL-2PH-2TOL-2BR-11B
MR-VL-2PH-2TOL-2BR-11B EXPNO 2
PROCNO 1
Date_ 20130814
b1 Time 8.19
. INSTRUM spect
o PROBHD 5 mm PRBBO BB-
PULPROG zg9
D 66560
SOLVENT €DCl3
HS 10
DS 2
SWH 12820.513 Hz
FIDRES 0.192616 Hz
AQ 2.5958900 sec
< s RG 645
~ DW ¢ 39.000 usec
e 6.50 usec
TE 294.1 K
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DO 1
====w=== CHANNEL {] sss=====
NuCL
Pl 10.00 usec
PL1 i 0.00 dB
. . sFo1 128.3774766 MHz
B e o K
2 1 rra SF 128.3775968 MHz
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Figure S35: The !'B NMR spectrum of compound 9 recorded in CDCl;,
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Indian Institute of Technology (B)

Analysis Info Acquisition Date  9/12/2013 8:49:58 PM
Analysis Name  D:\Data\SEPT-13WMR-vi-2PH-20ME-2.d
Method Tune_pos_Standard_NAI-1000.m Operator MR IN
Sample Name  MR-vi-2PH-20ME-2 Instrument maXis impact 282001.00081
Comment C42H33BF2N202
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 V Set Dry Heater 180 °C
Scan Begin 50 miz . SetEnd Plate Offset  -500 V Set Dry Gas 4.0 Vmin
Scan End 1000 m/z Set Collision Cell RF  800.0 Vpp Set Divert Valve Source
Intens. 627.2631 (M-F) +MS, 0.2-0.2min #9-14, 100%=9875
30001
685.2243 (M+K)
(M+Na)
669
20001

973.9075

© 500 550 600 650 700 750 800 850 900 . 950 miz
Meas. m/z # lonFormula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
685.2243 1 C42H33BF2KN202 685.2242 0.1 58.3 1 10000 265 even ok

Figure S36: The HRMS of compound 10



NAME MR-VL-2PH-20ME-1H
EXPNO 1
PROCNO 1
Date_ 20130913
Time 9.12
INSTRUM spect
PROBHD 5 mm SEI 1H/D-
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 12

Ds 0

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203

DW 60.800 usec
DE 6.50 usec
TE 292.6 K
DL 1.00000000 sec
TDO 1

=m==s=== CHANNEL fl ========
1

S24
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R S |

355

NUCL H
P1 13.50 usec
PL1 -1.00 dB
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Figure S37: The '"H NMR spectrum of compound 10 recorded in CDCl;,
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Figure S38: The >*C NMR spectrum of compound 10 recorded in CDCl;.



Lurrenc vata raramecers

-2 =K1 NAME MR-VL-2PH-20ME-19F
TR EXPNO 4
8888 PROCNO 1

T ww

F2 - Acquisition Parameters
201

\V Date_ 1030
Time 18.35
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gflqn
™ 131072
SOLVENT cpela
NS 26
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 197.27
4.400 usec
6.50 usec
294.3 K

1.00000000 sec
1

EL f1
470.5453180 MHz
15F

13.50 usec
40.00000000 W

T T
-132.5 -133.0

F2 - Processing parameters
8I 65536
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SSB o
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GB 0
PC 1.00
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Figure S39: The '°F NMR spectrum of compound 10 recorded in CDCl;

g . Current Data Parameters
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e

F2 - Acquisition Parameters
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oA DW 15.600 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
1 TDO 1
£1
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| ! NuCl 11B
Pl 10.25 usec
PLW1 100.00000000 W
F2 - Processing parameters
SI 32768
T T T T sk 160.4615372 Wiz
2.0 1.5 1.0 ppm SSB o
LB 1.00 Hz
GB °
PC 1.40
T T T T T T T T T T T T T T T T T T T T
0 80 70 60 50 40 30 20 10 L] -10 -20 -30 40 -50 -80 -T0 <80 ppm

Figure S40: The ''B NMR spectrum of compound 10 recorded in CDCl;.
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Indian Institute of Technology (B)

Analysis Info Acquisition Date  9/19/2013 8:23:35 PM
Analysis Name  DA\Data\SEPT-13WMR-VL-20ME-2BR-1.d
Method Tune_pos_Standard_NAI-1000.m Operator MR IN
Sample Name MR-VL-20ME-2BR-1 Instrument maxis impact 282001.00081
Comment C42H31BBR2F2N202
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 *C
Scan Begin 50 miz Set End Plate Offset -500 v Set Dry Gas 4.0 imin
Scan End 1000 miz Set Collision Cell RF 800.0 Vpp Set Divert Valve Source
Intens J +MS, 0.3n843058 00%=1005224
827.0689
103 .
] 8410435 (MHK)
(M+Na)t 825.0884

1021

669.3454 785.0837 04,0822
718.6055
101
650 675 700 725 750 75 80D 835 BZ0 miz
Meas.m/z # lon Formula m/z er[ppm] mSigma #Sigma Score rdb € Conf N-Rule
B250684 1 CA2H31BBI2F2NZNaO2 8250713 35 1051 1 10000 265 even ok
B410435 1 CAZH31BBI2F2KN202  841.0452 21 203 1 10000 265 even ok

Figure S41: The HRMS of compound 11
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Figure S42: The 'H NMR spectrum of compound 11 recorded in CDCl;

MR-VL-2PH-20ME-2BR-13C
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NAME MR-VL=-2PH-20ME-2BR-13C
EXPNO 4
BROCNO 1 §3 L88RIVEINENEET 88 9 )
Date_ 20130919 DO PUTrCCOTNBIARTOH nNw y @
20.01 28 SS00R8BSNNASE ERE g -
INSTRUM spect.
PROBHD 5 mm SEI 1H/D- \\ '\‘"\‘N’%/// \l/ \
PULPROG 29pg30
(] 65536
SOLVENT €DCl3
NS 1565
DS 1
SWH 27573.529 Hz
FIDRES 0.420739 Hz
AQ 1.1884362 sec
RG 32
DW 18.133 usec
DE 6.50 usec
TE 295.2 K
Dl 1.00000000 sec
D11 0.03000000 sec
DO 1
semmmm== CHANNEL fl s==smmm=
wUC1 13c
Pl 8.75 usec
PL1 -2.00 dB
BL1W 56.53121948 W
SFO1 100.6242389 MHz
-------- CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PLL3W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127538 MHz
WoW EM
S5B 0
Le 1.00 Hz
GB 0
BC 1.40
| b J L. ] |
T T T T T T T T T T T T T T T T L T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10  ppm

Figure S43: The 13C NMR spectrum of compound 11 recorded in CDCl;
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Current Data Parameters
N

© T - - AME mr-vl-2ome-2br-19f
-1 EXPNO 1
8 538 PROCHNO 1
]
TERYw F2 - Acquisition Parameters
W Date_ 2013092
Time 8.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflqn
oo D 131072
-] .ﬂ_ 25 SOLVENT cpel3
L] NS 17
2883 b s
TSNS SWH 113636.367 Hz
\\ }/ FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 197.27
DH 4.400 usec
Iy DE 6.50 usec
TE 296.4 K
i Dl 1.00000000 sec
. FDO 1
=s====== CHANNEL fl =ss=ma==
SFO1 470.5453180 MHz
NUC1 19F
Pl 13.50 usec
PLW1 40.00000000 W
F2 - Processing parameters
T T T T s8I 65536
-130.5 -131.0 ppm SF 470.5923770 MHz
WDW EM
SSB o
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T
-60 <70 80 -80 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 Ppm

Figure S44: The '°F NMR spectrum of compound 11 recorded in CDCl;

mr-vl-2ome-2br-11B
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1.03
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Current Data Parameters
NAME mr-vl-2ome-2br-11B
2

EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date. 20130923
Time

INSTRUM

spect
PROBHD 5 mm PABBO BB/
PULPROG

29
™ 65536
b "'3 SOLVENT cpels
88 xS 15
e DS 8
! " SWH 32051.281 Hz
FIDRES 0.489064 Hz
2Q 1.0223616 sec
197.27
! DH 15.600 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
1 1 TDO 1
CHANNEL f1
SFO1 160.4615792 MHz
NGC1 118
Pl 10.25 usec
PLIL 100.,00000000 W
T T T T
F2 - Proce!sing rameters
2 1 o ppm s1 P eTes
SF 160.4615372 MHz
WDW EM
ssB o
1B 1.00 Hz
GB o
PC 1.40
T T T T T T T T T T T T T T T T T T T
%0 80 70 60 5 40 30 20 10 0 -0 30 40 50 60 70 80 ppm

Figure S45: The ''B NMR spectrum of compound 11 recorded in CDCl;
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Indian Institute of Technology (B)

Analysis Info Acquisition Date  9/26/2013 7:50:52 PM
Analysis Name  D:\Data\SEPT-13\MR-VL-2PH-2-TOLYL.d
Method Tune_pos_Standard_NAI-1000.m Operator VKS OUT
Sample Name  MR-VL-2PH-2-TOLYL —o'l-hv Instrument maXis impact 282001.00081
Comment C42H33BF2N2 ’ ’
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 vV Set Dry Heater 180°C
Scan Begin 50 mfz Set End Plate Offset  -500V Set Dry Gas 4.0 Vmin
Scan End 1000 m/z . Set Collision Cell RF  400.0 Vpp Set Divert Valve Source
Itens. 637.2605 +MS, 0.1-0.2min #7-9, 100%=14555
8000+
6000+
4000
20004
393.2983 469.3280
e l | i [ L] H a e, sss e 917.4303
0- e v s apasny
400 500 600 700 800 200 mz
Meas. m/z # lonFormula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
6372605 1 C42H33BF2N2Na 637.2604 0.1 14.2 1 100.00 265 even ok

Figure S46: The HRMS of compound 12.



MR-VL-2PH-2-O-TOLYL-1H
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NAME MR-VL-2PH-2-0-TOLYL-1H
EXPNO 1
PROCNO 1
Date_ 20130926
Time 9.45
INSTRUM spect.
PROBHD 5 mm SET 1H/D-
PULPROG 2930
65536
SOLVENT CDC13
NS 21
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG
oW 60.800 usec
DE 6.50 usec
T T T T 1 TE 294.8 K
765 760 755 7.50 145 rw 735 ne 725 nu 715 1|o 705 10a s.ss ppm 530 1-000000026«
- ==ssmmmn CHANNEL £l mmmms=s=
st wr \If ‘\H/ '\H)‘ﬁ(/) 5 - -
| - P1 6.75 usec
PL1 ~=3.00 ds
PL1W 16.73965454 W
SFO1 400.1324710 MHz
ST 3276t
SF 400.1300129 MHz
EM
0
0.30 Hz
1]
1.00
3
T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 ?u as 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm
EREREE 4 S
o M =

Figure S47: The 'H NMR spectrum of compound 12 recorded in CDCl;

1
20130926
10.28

UM spect
'ROBHD 5 mm SEI XHID-

PULPROG 2gpg30

™ 65536
SOLVENT cocl3

RS 997

DS 4

SWH 29296,875 Hz
FIDRES 0.447035 Hz
AQ 1.11!5311 sec
RG

DW 17 067 usec
DE .50 usec
TE 295 1K
oL 1.00000000 sec
pll 0.03000000 sec
™00 1
===mmm== CHANNEL fl ssssss=s
Ruci 13C

Pl 13.00 usec

MR-VL-2PH-2-0-TOLYL-13C
3

MR-VL-2PH-2-0-TOLYL-13C

77.23
76.91

T77.55

<

——21.65
T—20.46

BLL -3.00 dB
BL1W 71.16858673 W
sFo1 100.6242389 MHz
mwmmemss CHANNEL rz
cpm RG2 alt

uc2
PCPDZ 80.00
PL2 =3.00 dB
PL12 18.48 dB
PL13 19.00 dB
PL2W 16.73965454 W
PL12W 0.11905469 W
PL13W 0.10562007 W
SFo2 400.1316005 MHz
SI 32768
SF 100.6127555 MHz
WO
s5B
LB 1 on Hz
GB
BC 1.40

“ "
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 150 150 145 130 120 110 100 90 80 70 60 50 40 30 20 10 L] 10  ppm

Figure S48: The 13C NMR spectrum of compound 12 recorded in CDCl;
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LuLient paia raramecers

NAME mr-vl-2ph-2-0-tolyl-1
8 g E '5 EXPNO 1
g g S S. PROCNO 1
TewY F2 - Acquisition Parameters

Date_ 20130927
W Time 9.14
- INSTROM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
™ 131072
SOLVENT €DCl3
NS €3
DS 4
SWH 75000.000 Hz
eEEmP - FIDRES = 0.572205 Hz
~ RQ 0.8738133 sec
« ;, S, =] RG 197.27
R DW 6.667 usec
T T DE 6.50 usec
Y TE 295.4 K
| ‘ D1 1.00000000 sec
DO 1

CHANNEL £1
SFO1 - 470.5312000 MHz
19F

NUC1
[ Pl 13.50 usec
PLW1 40.00000000 W
| ] F2 - Processing parameters
s1 65536
SF 470.5915085 MHz
WDW EM
SSB o
LB 5.00 Hz
GB 0
BC 1.00
T
-130.0 ppm
T T T T T T T T T T T T T T T
-60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm

Figure S49: The '°F NMR spectrum of compound 12 recorded in CDCl;

H Cur Da B
mr-vl-2ph-2-o-tolyl-11b :;xa:':;:m aEovl 2ph-3-6-telyl-11b
N

PROCNO 1

1.69
1.50
1.30

&

F2 - Acquisition Parameters
Date_ 20130927
9.1

spect
PROBHD 5 mm PABBO BB/

PULPROG zg
D 65536
SOLVENT €De13
§S a2
-0 DS 8
‘ 2% g SWH 32051.281 Hz
- > N FIDRES 0.489064 Hz
- - " AQ 1.0223616 sec
RG 197.27
DW 15.600 usec
DE 6.50 usec
TE «
D1 1.00000000 sec
‘TDO 1
I 1
m————— L fl cosmmmme
SFO1 160.4615792 MHz
NUC1 11B
F1 10.25 usec
PLWL 100.00000000 W

F2 - Processing parameters
sI

SF 160.4615372 MHz
WOW BM
88 o
L8 1.00 Hz
6B L)
BC 1.40
T T T T T T T T T T T T T T T T T T T
] 80 70 60 50 40 30 20 10 0 -0 20 30 40 50 60 70 80 ppm

Figure S50: The ''B NMR spectrum of compound 12 recorded in CDCl;
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Indian Institute of Technology (B)

Analysis Info Acquisition Date  9/30/2013 6:50:53 PM
Analysis Name  D\Data\SEPT-13\MR-VL-2PH-2-O-TOL-2BR.d
Method Tune_pos_Standard NAI-1000.m Operator KPK- QUT
Sample Name MR-VL-2PH-2-0-TOL-2BR Instrument maXxis impact 28200100081
Comment C42H31BBR2F2N2
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Actlive Set Capillary 3500 v Set Dry Heater 180 °C
Scan Begin 80 miz Set End Plate Offset -500 v Set Dry Gas 4.0 Umin
Scan End 1000 miz Set Collision Cell RF 400.0 Vpp Set Divert Valve Source
Intens. | 795.0798 +MS, 0.3-0.3min £15-17, 100%:=2548
1037

7930820 (M+Na)"

685.4405
753.0011
717.6096

101

600 650 700 750 800 850 900 950 miz
Meas.miz # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
7930820 1 C42H31BBr2F2NZNa  793.0814 06 429 1 10000 265 even ok

Figure S51: The HRMS of compound 13.



NAME MR-VL-2PH20TOLYL~-2BR-1H
0 5

MR-VL-2PH20TOLYL-2BR-1H

(W

S33

EXPN(
PROCKO 1
Date_ 20130928
Time 19.55
INSTRUM spect
PROBHD 5 mm SEI 1H/D-
PULPROG 2930
TO 65536
SOLVENT cocl3
NS 22
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
ow 60.800 usec
DE 6.50 usec
TE 294.1 K
D1 1.00000000 sec
0O 1
memmmmms CHANNEL fl ==sm=s===
NUCL 1H
Pl 13.50 usec
PL1 -1.00 dB
PLIW 10.56200695 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300102 MHz
WoW EM
S55B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T
10 9 8

AN
o N
ol ie

T
7
g
Qoo
I-lalele

T

2

£

Figure S52: The '"H NMR spectrum of compound 13 recorded in CDCl;,

mr-vl-2ph-2o-tolyl-2br-13c

238IARLYRYTREISS
P EEEEE R E TR
ee¥eoga2epaadany

TS

1 1”1' |

128.89
128.35
127.64
125.59
122.41
77.45
77.20
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<

22.84
<3280
204

> Currenc Data Parameters
HAME mr-v1-2ph-20-tolyl-2br-
EXENO 4
1
F2 - Acquisition Parameters
Date_ 20130928
Time 1.41
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 30
™ 65536
SOLVENT €013
NS 947

4
WH 29761.904 Hz
FIDRES 0.454131 Hz

A 1.1010048 sec
RG 97.27
o 16.800 usec
DE 6.50
TE 296.6 K
D1 1.00000000 sec
D11 0.03000000 sec
™0 1

L 125.7703637 Mz
NUCL 3¢
Pl 8.90 usec
LML 103.00000000 W
memmsman CHANNEL £2 mmmsmman
sro2 500.1320005 Mz
HUC2
CPDPRG (2 waltzl6
PePD2 80.00 usec
PLMZ 13.00000000 ¥
PLN12 0.34327999 W
PLMLY 0.21969939 W

F2 - Processing parameters
32768

T T T T T T
170 160 150 140 130 120

Figure S53: The 3C NMR spectrum of compound 13 recorded in CDCl;,
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Current Data Parameters
NAME MR-VL-2PH-20-TOLYL-2BR-19%
12

o n
2388 e i
@ o
aN E E F2 - Acquisition Parameters
I Date. 20130921

Time
INSTRIM apect
PROBHD 5 mm PABBO BB/
g E 3 B PULPROG 2gflqn
W ® © @~ ™ 131092
s d ] SoLVENT pe1y
3
& &8 8 B8 §s 1
S T < % E- o
swr 75000.000 Hz
| X ( PIDRES 0.572205 Hz
W aQ 0.8738133 sec
RG 197.27
DH 6.667 usec
) DE 6.50 usec
| TE 296.1 K
D1 1.00000000 sec
0 1
CHANNEL 1 =
47053120
197
P , 13.50 usec
PLHL 40.05000000 W
P2 - Processing parameters
s1
SF 470.5915095 MHz
B
85B. ]
La 5.00 Hz
T T s °
BC 1.00
-128.8 ppm
T T T T T T T T T i T T T T T T T
-60 -70 -80 -90 <100 =110 -120 -130 -140 -150 -160 -170 -180 -190 ppm

Figure S54: The 'F NMR spectrum of compound 13 recorded in CDCl;,

MR-VL-2PH-20-TOLYL-2BR-11b S RN o s
PROCNO 1

F2 - Acquisition Parameters
te_ 20130928

135

1.16

0.97
g

< .
§§§

spect
S =m PABBO BB/

PROG 29
™ 65536
SOLVENT CDC13
N8
DS 8
s 32051.281 Hz
- = - FIDRES 0.483084 Hz
] @ ~ e 1.0223616 sec
- @ R 197.27
- - S o 15.600 usec
pE’ 6.50 usec
B 296.1 K
D1 1.00000000 sec
. ™0 1

P1 10.25 usec
1 | . . PLNL 100.00000000 ¥
F2 - Processing parameters
51 32768
8F 160.4615372 Miz
WD M
888 0
L8 1.00 Hz
6B 0
T T T T T T 1 pC 1.40
16 14 12 1.0 ppm
T T T T T T T T T T T T T T T T T T T T
90 80 70 60 50 40 30 20 10 0 -10 -20 =30 40 <50 60 70 80 ppm

Figure S55: The "B NMR spectrum of compound 13 recorded in CDCl;,
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Indian Institute of Technology (B)

Analysis Info Acquisition Date  2/18/2014 11:05:41 PM
Analysis Name  D:\Data\FEB-2014\MR-VL-2PH2TBU.d
" Method Tune_pos_Standard_NAI-1000.m Operator m-N
Sample Name  MR-VL-2PH2TBU Instrument maXis impact 282001.00081
Comment C48H45BF2N2 . P
Acquisition Parameter ) )
Source Type ESl lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3700 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 4.0 Umin
Scan End 1000 m/z Set Collision CellRF~ 1500.0 Vpp Set Divert Valve Source
Intens. | 737.3283 +MS, 0.0-0.1min #2-7, 100%=62325
10
1031
1021
689.2613
509.2840 605.2333 803.5444 919.7121
PN R T ——. J..:..IL&'LL'_[.'. IO VU PO NPT WO DPTSRTN OO o T
500 550 600 650 700 750 £00 850 900 mz
Meas.m/z # lonFormula * m/z err[ppm] mSigma i Sigma Score rdb e Conf N-Rule
737.3283 1 CA48H45BF2KN2 737.3284 0.0 30.7 1 122.00 735 even ok

Figure S56: The HRMS of compound 14.



Current Data Parameters
NAME MR-VL-2PH-2TBU-2TH-1H
10

MR-VL-2PH-2TBU-2TH-1H

S36

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131011
Time 8.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT €pely
NS 10
DS 2
s 10000.000 Hz "
FIDRES 0.152588 Hz
AQ 2767999 sec
RG 134.65
DW 50.000 usec
DE . 6.50 usec T T T T T T T T
TE 297.1 K
ey 1.00000000 gec 76 7.5 74 7.3 7.2 74 7.0 6.9 ppm
TDO 1
=s====s= CHANNEL fl ==s===== =3 bed o 3
sFo1 500.1330885 MHz E E ] a 2 e
NUC1 10 o ] o - I - 5
P1 13.00 usec
PLWL 13.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300143 MHz
WOW EM
ssB 0
LB. 0.30 Hz
GB o
BC 1.00
H3C
H3C
/ / J_
T T T T T T T T T T T T T T T L
8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 0.5 ppm
(00 ) -« 3
</S/28(81%)3 2 3 R
i« |e3 kg % d

Figure S57

MR-VL-2PH-2-tbu-13c

: The '"H NMR spectrum of compound 14 recorded in CDCl;,

CEL AN E R ER T TR LT
ASraRndav-oblrasabNg eg® oo =
283 33dosnS8saEREsST (o e =
PR R R RO R R R ~ LI
R SSSsSSWesm—m— N I
NAME MR-VL-2PH-2-tbu-13¢
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131007
ime 22.41
INSTROM spect
PROBHD 5 mm PABBO BB/
PULPI 30
65536
SOLVENT €ocl3
s 813
bs 4
SwWi 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
.RG 197,27 .
DW 16.800 usec
DE 6.50 usec
TE .
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
-------- c L £l mmmmmems
SPO1 125.7703637 Miz
WOCL 13¢
P1 8.90 usec
PLW1 103.00000000 W
mmsszass CHANNEL f2 semsmc==
500.1320005 MHz
Nucz 1H
CPDPRG[2 valtz16
PCPD2 .00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLWI3 0.21969999 W
F2 - Processing parameters
-3¢ 32768
sk 125.7577674 MHz
WOW EM
ssB °
LB 1.00 Hz
GB o
BC 1.40
| L L I
T T T T T T T T T T T T T T T T T T T T T T
210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

Figure S58: The *C NMR spectrum of compound 14 recorded in CDCl;,
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Current Data Parameters

- NAME MR-VL-2PH-2-tbu-19F

@ EXPNO 2

2} PROCNO 1

-
F2 - Acquisition Parameters
Date_ 20131007
Time 23.26
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgflqn
TD 131072
SOLVENT CDCL3
Ns 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
aAQ 0.5767168 sec
RG 119.07
DW 4.400 usec
DE 6.50 usec
TE 297.6
Dl 1.00000000 sec
TDO 1

=m====== CHANNEL f1

SFO1 470.5453180 MHz
NUCl 19F
Pl 13.50 usec
T — PLW1 40.00000000 W
132.5 Ppm F2 - Processing parameters
SI 36
5P 470.5923770 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T
-0 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 ppm

Figure S59: The '°F NMR spectrum of compound 14 recorded in CDCl;,

MR-VL-2PH-2-tbu-11b

Current Data Parameters
NAME MR-VL-2PH-2-tbu-11b
3

EXPNO
©s PROCNO 1
e F2 - Acquisition Parameters
Date_ 131007
W Time 23.29
INSTRUM spect
w PROBHD 5 mm-PABBO BB/
5 83 PULPROG zg
r N2 ™ 65536
TTT SOLVENT cpels
1] : i
DS 8
f ? SWH 32051.281 Hz
FIDRES 0.489064 Hz
aQ 1.0223616 sec
RG 197.27
DW 15.600 usec
! ! DE 6.50 usec
TE 297,
D1 1.00000000 sec
TDO . 1
P L £l ===s=s=ax
- T T T seoL 160446151:: MHz
20 1.5 1.0 ppm P1 10,25 usec
PLW1 100.00000000 W
F2 - Processing parameters
sI 32768
SF 160.4615372 MHz
WDW EM
S5B L]
LB 1.00 Hz
GB o
BC 1.40
™ T T T T T T T T T T T T T T T T T T T
90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 80 ppm

Figure S60: The ''B NMR spectrum of compound 14 recorded in CDCl;,



S38

Indian Institute of Technology (B)

Analysis Info Acquisition Date  10/22/2013 7:35:14 PM
Analysis Name  D/\Data\OCT-13WMR-VL-2PH-2T-BU-2BR.d
Method Tune_pos_Standard_MNAI-1500.m Operator SSK OUT
Sample Name MR-VL-2PH-2T-BU-2BR Instrument maXis impact 282001.00081
Comment C48H43BBr2F2mz2
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 W Set Dry Gas 4.0 imin
Scan End 1500 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. | 870,188 0.1-0.3min #3-16, 100%=37362
104

g77.q7es  (MH+Na)*

M-F)" 8315764
1 (OLF) '850.607 OH+HH)Y

685.4379
639.4090

551'3564595.3829
1023.7902

101

500 600 700 800 900 1000 miz
Meas.m/z # lon Formula m/z er[ppm] mSigma #Sigma Score rdb e Conf N-Rule
8771780 1 C48H43BBr2F2N2Na  877.1754 40 34.0 1 10000 265 even ok

Figure S61: The HRMS of compound 15.
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MR-VL-2PH-2T-bu-2br-1h

Current Data Parameters
NAME MR-VL-2PH-2T-bu-2br-1h
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20131009
Time <856
INSTRUM spect
PROBHD S wm PABBO BB/
PULPROG 2g30
™ 65516
SOLVENT ocls
NS 10
DS 2
swH 10000.000 Hz
FIDRES 0.152588 Hz
A 3.2767999 sec
RG 134.65
T T T T oW 50.000 usec
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Figure S62: The '"H NMR spectrum of compound 15 recorded in CDCl;,
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Figure S63: The *C NMR spectrum of compound 15 recorded in CDClj;,
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Figure S64: The '°F NMR spectrum of compound 15 recorded in CDCl;,
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Figure S65: The ''B NMR spectrum of compound 15 recorded in CDClj;,
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Figure S66: The normalized absorption spectra of compounds 1 (violet) and 2 (red)

in solid state.
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Figure S67: The normalized absorption spectra of compounds 3 (red) and 4 (violet)

in solid state.
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Figure S68: The normalized emission spectra of compounds 1 (dotted line), 2 (solid

line) and 4 (dashed line) in solid state.



