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Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
36 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry I.1.T.(B) 28-Nov-201112:47:24
C19H14BF2BrN3
MRK-TEJI-BR1 19 (0.189) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (Md, 4.00); Sb (5,40.00 }; Cm (10:33) TOF MS ES+
392.0356 4.63e3
100
%
333.1253 391.0395 || 305 0396
339.1237 411 041; 14'(’395425 1864 434.0302 465.0148
oli . e 2038 Jarrossy| |, seseee ot AT T
MM RARAS AR BARAYI T T T IAARA T SRR T T T T T 1 T T Y | AR T T T T
340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490
Minimum: -1.5
Maximum: 200.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula
392.0356 392.0370 -1.4 -3.7 14.5 1 Cl9 H13 B N3 F Br

Figure 1: HRMS mass spectrum of compound 4
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MRK-TK-BRPHPYRBDP-1H
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NS
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. . . : : . ; . em===low CHANNEL f1 ===m=ro=
NUCl 1
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Figure 2: '"H NMR spectrum of compound 4 recorded in CDCl,
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Figure 3:

F NMR spectrum of compound 4 recorded in CDCl;
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MR-TK-PhPyrbdp-Br-B11
7

EXPNO

PROCNO 1 MR-TK-PhPyrbdp-Br-B11
Date_ 20111231

it 22.14 a
INSTRUM spect -
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PULPROG 29

TD 66560

[SOLVENT cDcl3

s

Ds 2

[swn 12820.513 Hz

FIDRES 0.192616 Hz
no 2.5958900 sec

rG 456

oW 39.000 usec

DE 6.50 usec

TE 294.5 K

b1 1.00000000 sec

TDO 1

CHANNEL f1

vuct 11B
p1 10.00 usec
PL1 .
sFo1 128.3774766 MHz
ST 65536
sF 128.3775968 MHz
[WDW EM
SSB Q
LB 3.00 Hz
B 0
pc 0.80

—————————
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Figure 4: ''B NMR spectrum of compound 4 recorded in CDCl;
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MRK-TK-PHPYRBDP-BR-13C

NAME MRK-TK~PHPYRBDP-BR-13C

EXPNO 4 CANOANOUMUNOTITVOO OO W

PROCNO 1 qerenrNndRnNe Sy 883
Date_ 20120103 O TMNOODOITONO < ® . .
Time 9.05 g R g U RN R b PN
INSTRUM spect

PROBHD 5 mm PABBO BB- \\\\\\ \/////////

PULPROG 2gpg30

TD 65536

SOLVENT CDC13

NS 228

DS 4

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 2050

DW 20.800 usec

DE 6.50 usec

TE 294.8 K

Dl 1.00000000 sec

D11 0.03000000 sec

TDO 1

CHANNEL f1 =:
13c
8.75 usec
~-2.00 dB
56.53121948 W
100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2 waltzlé

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

SF 100.6127550 MHz
WDW EM

SSB 0

LB 5.00 Hz
GB 0

PC 1.40

(
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Figure 5: °C NMR spectrum of compound 4 recorded in CDCl; (8[in ppm)
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Elemental Composition Report Page-~.
Single Mass Analysis (displaying only valid results)
Tolerance = 4.0 PPM / DBE: min =-1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
36 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry 1.1.T.(B) 05-Dec-201114:04:55
C20H14BF2N30
MRK-TK-PYBDP-CHO 35 (0.346) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (SG, 2x9.00); Sb (5,40.00 ); Cm (10:40) TOF MS ES+
100- 362.1277 2.59¢3
342.1222
%,
363.1323
341.1259 364.1342 556.2771
o L_730638 205.0865 279.1534, T 4761870 (578.2604 7239494 761.2085 917.3880 9465363,
T T T | T S ORI S IR LA I
" 00 200 | 300 | 400 | 500 | 600 700 800 900
Minimum: -1.5
Maximum: 200.0 4.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula
362.1276 0.1 0.2 14.5 1 C20 H15 B N3 O F2

362.1277

Figure 6: HRMS mass spectrum of compound 5
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Figure 8: "H NMR spectrum of compound 5 recorded in CDCl;,
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INAME MR-TK-PhPyRBDP-CHO-F19
EXPNO 7
PROCNO 1 MR-TK-PhPyRBDP-CHO-F19 oo
Date_ 20111222 T e
Time 19.32 ssss
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PULPROG zgflqn
™ 131072 \V
SOLVENT €DC13
NS 19
DS 1
SuH 156250.000 Hz
FIDRES 1.192093 Hz
aQ 0.4194804 sec
RG 2050
oW 3.200 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
m=sm=—o= CHANNEL f1 ========
NUC1 198
P1 13.00 usec
PLL -3.00 dB
PL1W 17,04036522 W
SFOL 376.4979895 MHz
SI 65536
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WDW EM
5B 0
LB 7.00 Hz
GB 0
BC 1.00
T T T T T
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Figure 9: ’F NMR spectrum of compound 5 recorded in CDCl;
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EXPNO 15
FROCNO
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00 1
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Figure 10: ''B NMR spectrum of compound 5 recorded in CDCl;

S8

11



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

M) v O\ [ ] O v W) - ey xﬁ:gmm s.é
GoaahILs38ENBLERAR agy B S m eacoiFeE
geEigrnuIIdssag S 6 1R PULPROG 29p930
ETETmmonmanaQ QX NN ry 90930
v v oy v v v w w  v v - - o~ o~ SOLVENT cpol3
NS 326
DS 2
SWH 27173.912 Hz
FIDRES 0.414641 Hz
a0 1.2059124 sec
RG
DW 18.400 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
e CHREL £1 —eeeeee
13¢
8.75 usec
PL1 -2.00 dB
PL1W 56.53121948 W
SFO1 100.6238364 MHz
------- L £2 mmmmmans
CPDPRG2 waltzl6é
NUC2
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
sI 32768
SF 100.6127557 MHz
WDW EM
SSB Q
LB 3.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
240 220 200 180 160 140 120 100 30 50 20 0

Figure 11: °C NMR spectrum of compound 5 recorded in CDCl; (8] in ppm)
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S10

Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
22 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry I.I.T.(B) 28-Nov-201114:00:14
C19H13BF2N4
MRK-TEJI-CN 2 (0.020) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Cm (1:8) TOF MS ES+
339.1224 3.57e3
100
319.1158
%
340.1263
318.1191) | 393.1747
o, 1200824 140.0227 221.0946 L L (4251620 573 2508 6634656734286 7701501 . 2021447 0882272
ALAAAA T T T
I Sb 100 150 o 200 250 300 ‘ 350 400 450 500 550 600 650 700 750 800 850 900 950
Minimum: -1.5
Maximum: 200.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula
339.1224 339.1217 0.7 2.0 16.5 1 C20 H13 B N4 F

Figure 12: HRMS mass spectrum of compound 6
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Figure 13: '"H NMR spectrum of compound 6 in the selected region recorded in CDCl;

o
E

0.30 Hz

e
©

GB
PC 1.00

e SR

T
2

)
<

T
1 10 9 8 7 6 5 4 1I (‘)
: e B @

Figure 14: "H NMR spectrum of compound 6 recorded in CDCl;
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Figure 15: "’F NMR spectrum of compound 6 recorded in CDCl;
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Figure 16: ''B NMR spectrum of compound 6 recorded in CDCl;
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Figure 17: °C NMR spectrum of compound 6 recorded in CDCl;
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S14

Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
1783 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry I.I.T.(B) 28-Nov-201113:01:00
C19H14BF2N402
MRK-TEJI-NO2 34 (0.338) AM (Med,5, Ht,5000.0,556.28,1.00); Cm (2:35) TOF MS ES+
379.1182 1.04e4
100 |
359.1147 ;
!
%,
378.1266 | 380.1263 412.0491
3581211 | aeh 4047
333.1302 3e0 1207 [ 2611170 304.0420" 110498 | 1 415.0511 485.0534
I e | el ‘ ARSI |11 4340341 4500110 468.2603489.05%¢ 4919583
SRS PARSSWABSMESEA 111 RSUSSHUNMNSNS I} VUNSSNNNAN ¥ PYSIVUUSNUSEN £14 TSUPSNEPSU A tioot il BN, S0 L. ey
340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490
Minimum: -1.5
Maximum: 200.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula
379.1182  379.1178 0.4 1.2 14.5 1 C19 H14 B N4 02 F2

Figure 18: HRMS mass spectrum of compound 7
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NAME MRK-TK-PRPYRBDPNITRO1-1H

EXPNO

PROCNO 1

Date_ 20111105

Time 17.31

INSTRUM spect.

PROBHD 5 mm PABBO BB-

PULPROG 230

D 65536 '
SOLVENT cDC13

NS 26

DS 0

SWH 12019.230 Hz

FIDRES 0.183399 Hz ! i

aQ 2.7263477 sec

RG 287

oW 41.600 usec /

DE 6.50 usec

TE 294.0 K

D1 1.00000000 sec .
TDO 1 T T T T T T T T T T T T T T
e CHANNEL £1 —emmmeee 8.2 8.1 8.0 7.9 7.8 7. 7.5 7.4 7.3 7.2 6.8 6.6 6.5 ppm
NUC1 1H

1 13.50 usec

PLL -1,00 dB

PL1W 10.56200695 W

SFOL 400.1300000 MHz

sI 32768

SF 400.1300082 MHz

WDW £

SsB 0

1B 1.00 Hz

GB 0

PC 1.00,

T T T T T

12 1" 10 9 8

S15

Figure 19: "H NMR spectrum of compound 7 recorded in CDCl;. The inset shows 'H NMR

spectrum in selected region.
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Figure 20: '"H-"H COSY NMR spectrum of compound 7 recorded in CDCl;
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Figure 21: "’F NMR spectrum of compound 7 recorded in CDCl; (8 [Jin ppm)
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Figure 22: ''B NMR spectrum of compound 7 recorded in CDCl3
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Figure 23: *C NMR spectrum of compound 7 recorded in CDCl; (8 in ppm)
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Elemental Composition Report

Single Mass Analysis (displaying only valid resulits)
Tolerance =50.0 PPM / DBE: min =-1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

|Monoisotopic Mass, Odd and Even Electron lons
2253 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Page 1

Minimum: -1.5

Maximum: 200.0 50.0 100.0

Mass Calc. Mass mDa PPM DBE Score Formula
430.1738 430.1722 1.6 3.7 15.5 1 C24 H23 B N3

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry 1.1.T.(B) 18-Jan-201211:55:27
C24H22BF2N3Si
MR-TEJI-CCTMS 3 (0.030) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (Mn, 2x4.00); Sb (5,40.00 ); Cm (1:50) TOF MS ES+
4393602 65.2
100
19.2965 4233130 4952860 429.1259 430.1738
% - g . 434.0341  436.0366
421.3286 441.3194
4211828 a5z | o 427.3189 431.3476 437.3174 440.3702
42431
‘ | 1 ‘ j 428.2982 | 498 377 ‘ ksz.usnl i l ‘ H 438.3138 ‘ 442.2959
G"'V""l""|’|"‘|""|""I""| TTTTTTTY T ‘ll‘l"'l"l‘ 'l""l'l"'l" II"I"'I '\]mlz
4200 4220 4240 4260 4280 4300 4320 4340 4360 4380 4400 4420

F2 Si

Figure 24: HRMS mass spectrum of compound 8
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S20
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50 T TAD . ] T 650 §.50 540 630

Figure 25: '"H NMR spectrum of compound 8 in the selected region recorded in CDCl; (8
in ppm)

Figure 26: '"H NMR spectrum of compound 8 recorded in CDCl;
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Figure 27: ’F NMR spectrum of compound 8 recorded in CDCl; (8 in ppm)
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S22

D 66560
SOLVENT €DC13
NS 72
DS 2
SWH 12820.513 Hz
FIDRES 0.192616 Hz
AQ 2.5958900 sec
RG 2050
DW 39.000 usec
DE 6.50 usec
TE 293.4 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL f1l mmmmmea
583 NUCL 118
T Pl 10.00 usec
\l/ PL1 0.00
SFO1 128.3774766 MHz
SI 5536
SF 128.3775968 MHz
RASAS RRARS ARARS RASE RARR WDW EM
20 15 1.0 ppm SSB [
LB 3.00 Hz
GB 0
PC 0.80
45 40 35 30 25 20 15 10 5 [] 5 -10 -18 -20 -25 -30 -35 -40 45 ppny
. 11 .
Figure 28: *'B NMR spectrum of compound 8 recorded in CDCl3
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Figure 29: *C NMR spectrum of compound 8 recorded in CDCl;
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S23

Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance =4.0 PPM / DBE: min =-1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
32 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry I.1.T.(B) 05-Dec-201113:48:47
C26H20BF2N30
MRK-TK-PH 28 (0.278) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (SG, 2x9.00); Sb (5,40.00 ); Cm (13:48) TOF MS ES+
440.1762 1.32e3
100
364.1453
%
439.1775(441.1810
171.1395 363.1482/365.1472 420.1706 |442.1812
585083 19028 T 214.0930 279.1623  343.1398.] 1403.3102\ | T 4781263 538.2518,
T T T N S AR N [T M R W B T . SRR T TTT z
75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525
Minimum: -1.5
Maximum: 200.0 4.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula
440.1762  440.1746 1.7 3.8 17.5 1 C26 H21 N3 O B F2

Figure 30: HRMS mass spectrum of compound 10
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Figure 31: '"H NMR spectrum of compound 10 in the selected region recorded in CDCls
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Figure 32: '"H NMR spectrum of compound 10 recorded in CDCl;
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Figure 33: '°F NMR spectrum of compound 10 recorded in CDCl;
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Figure 34: ''B NMR spectrum of compound 10 recorded in CDCl; (8 in ppm)
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Figure 35: °C NMR spectrum of compound 10 recorded in CDCl; (8 in ppm)
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H3COC

Elemental Composition Report Page 1
Single Mass Analysis (displaying only valid resulits)
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
51 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry LL.T.(B) 10-Jan-201209:28:29
C28H22BF2N302
MRK-TK-PH-COCH3 31 (0.308) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (Md, 4.00); Sb (5,40.00 ); Cm (1:72) TOF MS ES+
1 482.1860 8.28e3
462.1817
%
295.0902 83.1901
1.
20 0481239.1085 06,0045 193 557.2806 634551
1200843149028 {§ l N ul L I J L 1 lges.-tses 7704075 919'1143 iz
N Y PSRN M TOTETETT MBI TyrrrrprTTT T N ML

00 200 | 300 400 500 600 700 800 900
Minimum: -1.5
Maximum: 200.0 50.0 100.0
Mass Calc. Mass mDa PPM DBE Score Formula
482.1860 482.1851 0.9 1.8 18.5 1 C28 H23 N3 02 F2 B

Figure 36: HRMS mass spectrum of compound 11

S27

30



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

f‘

-

L

-

-

H3COC

e T

T T T T T T T T T T T T T T T T T
81 80 79 78 77 76 75 74 73 72 714 70 69 68 6.7 6.6 6.5 ppm

Figure 37: "H NMR spectrum of compound 11 in the selected region recorded in CDCls

R
16, 54200455 W
408, 1305000 WHa
- K2T6E
sr 405, 1305083 WMz
WO -
E5B o
Lh .30 Ha
(2] L
L. a
£
|
*
. *
= I Jj_ ki s ‘ " J E—
T T T ML T T T - T -
1 10 9 8 7 6 5 3 2 1 0 ppm

Figure 38: "H NMR spectrum of compound 11 recorded in CDCls
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[~Date. 20111231 —TK-M—-an— — -
pane— B MR-TK-m-an-pyrbdp-COCH3-F19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG gflqn
™ 131072
SOLVENT cDpel3
NS 52
Ds 4
SWH 156250.000 Hz
FIDRES 1.192093 Hz
AQ 0.4194804 sec
RG 2050
Dw 3.200 usec
DE .50 usec
TE 294.8 K
D1 1.00000000 sec
TDO 1
mmmcce CHANNEL £1 ——emmeme
NUC1 19F
Pl 13.00 usec
PL1 -3.00 dB
PL1W 17.04036522 W
SFO1 376.4979895 MHz
SI 6.
SF 376.4983660 MHz
WDW EM
SSB 0
LB 7.00 Hz
GB 0
PC 1.00
T T T T T T
1395 <1400 -1405 1410 -1415 ppm
T T T T T T T T T T T T T
100 80 60 40 20 0 -20 -40 -60 -80 -100 -120 -140  ppm

Figure 39: ’F NMR spectrum of compound 11 recorded in CDCl;
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Figure 40: ''B NMR spectrum of compound 11 recorded in CDCls

CEDPRGZ waltzl6
IC2 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 2768
SF 100.6127527 MHz
WDW EM
SSB 0
LB 5.00 Hz
GB 0
PC 1.40
HzCOC [ j J
s A .“.L.J " » L L -y " A
210 200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 [ ppm

Figure 41: °C NMR spectrum of compound 11 recorded in CDCl;
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Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
2487 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry L..T.(B) 18-Jan-201211:12:24
C32H24BF2N30 :
MR-TK-BIPH 2 (0.020) AM (Top,5, Ht,5000.0,556.28,1.00); Sm (Md, 6.00); Sb (5,40.00 ); Cm (1:27) TOF MS ES+
100 516.2047 , 273
515.2106
% 517.2120

538, 1941 545.2144

449.1669 496.1830 510. 1e19 518.1959 548 1978
4551723459 0988 aTa53 481.1366 0. 1521 || 531, 1947
U R TRV TR oo ADOUEY PRV § 0. ' il “‘“ | ) miz
445 450 455 460 465 470 475 480 485 490 495 500 505 510 515 530 535 530 535 540 545 550

Minimum: -1.5

Maximum: 200.0 10.0 100.0

Mass Calc. Mass mDa PPM DBE Score Formula

516.2047 516.2059 -1.2 -2.3 21.5 1 €32 H25 N3 O F2 B

Figure 42: HRMS mass spectrum of compound 12

34



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

S32

e L N e s

Figure 43: "H NMR spectrum of compound 12 in the selected region recorded in CDCl;
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Figure 44: "H NMR spectrum of compound 12 recorded in CDCls
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NAME MRK-TK-BIPHENYL~F19 _R— -
EXPNO 7 MRK-TK-BIPHENYL-F19
PROCNO 1
Date_ 20120115
Time 12.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgflqgn
131072
SOLVENT CDC13
NS 27
Ds 4
SWH 156250.000 Hz
FIDRES 1.192093 Hz
AQ 0.4194804 sec
RG 0
DW 3.200 usec
DE 6.50 usec
TE 293.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l s=======
NUCL 19F
Pl 13.00 usec
PL1 -3.00 dB
PL1W 17.04036522 W
SFO1 376.4979895 MHz
SI 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 7.00 Hz
GB 0
PC 1.00
T T T T T
-140.0  -140.5  -141.0  -141.5
———
T T T T T T T T T
200 150 100 80 [] 50 -100 -180 pbm

Figure 45: '’F NMR spectrum of compound 12 recorded in CDCl;
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PROCNO
Date 20120
g3 Time™ 12
) INSTRUM SpA
\\b/ PROBHD 5 mm PABBO
PULPROG
TD 66
SOLVENT D!
NS
DS
SWH 12820.
FIDRES 0.192
AQ 2.5958
RG
DW 39.
DE 6
TE 29
D1 1.00000
TDO
===e=—== CHANNEL f1 4
NUC1 ]
P1 10
PLL 0.
SFOL 128.37747
ST
SF 128.37759
T T T T T T ™7 WDW
4 3 2 1 0 1 -2 ppm SSB
LB 5.
GB
BC 0.
et e,
T T T T T T T T T T T T T T T T T T
45 40 35 30 25 2 18 1 S L S 10 15 20 25 30 .35 40 s |

Figure 46: ''B NMR spectrum of compound 12 recorded in CDCls
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8
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20120114 ©

22,14

spect \@®
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zgpg30

65536

€13

877

4
24038.461
0.366798
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Hz

1.3631988
2050
20.800
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294.1
1.00000000
0.03000000
1

sec
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usec
K

sec
sec

CHANNEL ] mmm=mmm=
13¢

8.75 usec

~-2.00 dB
56.53121948 W
100.6228298 MHz

CHANNEL 2 ====we=e=
waltzlé
1H

80.00 usec
14.50 dB
10.56200695 W
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32768
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Figure 47: >C NMR spectrum of compound 12 recorded in CDCl5 (8 in ppm)
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smental Composition Report Page 1
Single Mass Analysis (displaying only valid resuits)
Tolerance = 4.0 PPM / DBE: min = -1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
73 formula(e) evaluated with 1 results within limits (up to 1 closest results for each mass)
Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry 1.L.T.(B) 05-Dec-201113:05:03
C24H18BF2N30S
MRK-TK-TH 39 (0.392) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sb (5,40.00 ); Cm (35:64) TOF MS ES+
1 344.1342 6.51e3

426.1231
%
343.1379(345.1385
427.1275
320.1123 364.1429 556.2771 4
120.0801 440 5242 221.0021 O 2 o 446.1317 1578.2561 foo.z 30
O T T T I ARBRERASS SUARE SRARY! 1 | SARARBRRRS AR RARRE! T T ™ miz
50 100 150 200 250 300 350 400 450 500 550 600

Minimum: -1.5
Maximum: 200.0 4.0 100.0
Mass Calc. Mass mbDa PPM DBE Score Formula
426.1231 426.1248 -1.7 -4.0 17.5 1 C24 H18 B N3 O F S

Figure 48: HRMS mass spectrum of compound 13
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Figure 49: "H NMR spectrum of compound 13 in selected region recorded in CDCl;
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Figure 50: 'H NMR spectrum of compound 13 recorded in CDCls
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Figure 51: "’F NMR spectrum of compound 13 recorded in CDCl,
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Figure 52: ''B NMR spectrum of compound 13 recorded in CDCl5
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Figure 53: °C NMR spectrum of compound 13 recorded in CDCl;
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Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 100.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
59 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry 1.1.T.(B) 18-Jan-201212:22:59
C28H21BBrF2N5
IMRK-VL-PYDPM 42 (0.417) AM (Top,5, Ht,5000.0,609.28,1.00); Sb (5,40.00 ); Cm (41:83) TOF MS ES+
1 556.1124 2.09e3
554.1000.
% 5§57.1075
553.0952 58.1160 570.0849 _572.1005
536.1028 552.0912 559.1127  569.1039 573.1097 578.1048
o sraors 0 L (e, Sseos 560709
Y T T T T T i T INpRARS 3 T T LAARAARSAR RARAS RASAN RAREN RARES RARRA! T 1 T T miz
540.0 545.0 550.0 555.0 560.0 565.0 570.0 575.0 580.0 585.0 590.0 595.0
Minimum: -1.5
[Maximum: 200.0 5.0 100.0
Mass Calc. Mass mbDa PPM DBE Score Formula
556.1124 556.1120 0.5 0.8 19.5 1 C28 H22 B N5 F2 Br

Figure 54: HRMS mass spectrum of compound 15
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MRK-VL-d{1CHO
expl s2pul
SAMPLE DEC. & VT
date Oct 12 2011 dn
solvent COCL3  dof 155.1
file /export/home/~ dm ann
vnar172011/0CT/INT~ dmm c
ERNAL /120t /ARKVL -~ dmf 200
dicho.fid PROCESSING
ACQUISITION 1 0.10
sfrq 293.948 fn not used
tn Hi
at 1.983 werr
np 47560 wexp
sw 11990.4  wbs
b not used wi
bs 2 DISPLAY
ow 2.0 -57
pw 2.0 wp 3704.9
tpwr 59 vs 4153
di 0 sc
tof -600.0 250
nt 1600 h: 14.82
t 270 is 11662648
alock n 5143.7
gain 0 rfp
FLAGS h 2
11 n ins 1.000
in noai ph
dp ¥
T T T T
12 11 10 9
[a— D e e e e
0.28 0.88 0.41 0.560.29 0.25 0.75 0.31
0.48 0.60 0.97 0.31 1.43 0.12 1.12 0.45

Figure 55 : "H NMR spectrum of compound 15 recorded in CDCls.
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Figure 56 : '’F NMR spectrum of compound 15 recorded in CDCls
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MRK-VL-PYDPM-B11 NAME MRK-VL-PYDPM-B11
EXPNO 6
PROCNO 1
Date 20120103
Time
INSTRUM spect.
PROBED 5 mm PABBO BB-
PULPROG zg
TD 66560
SOLVENT CpCl3
NS 321
DS 2

W] 12820.513 Hz

SWH

FIDRES 0.192616 Hz

A 2.5958900 sec
56

4
DW 39.000 usec
DE 6.50 usec
TE 294.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f] ========
NUC1L
Pl 10.00 usec
PL1 0.00 dB
SFO1 128.3774766 MHz
SI 65536
. : . . ; SF 128.3775968 MHz
3 2 1 o pem 5o =
LB 5.00 Hz
GB 0
PC 0.80

T T T T T T T T T T

30 25 20 15 10
l\Lul/

T T
-20 -25 -30 -38 -40 -45 ppm

s o s A0 s
S/ —

Figure 57 : ''B NMR spectrum of compound 15 recorded in CDCl;.

46



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2013

MRE-VL-PYDPM-13C

7782

<

1720
TE.BE

il Lk
" Y

HANE HRE-VL-PYDPH=13C
EXPHO 2
PROCHNO i
Date_ 20120103
Time B.36
INSTRUM Fpect
PROBHD 5 mm pABBO BB-
PULFROG zgpgll
o 655348
SOLVENT CoCl3
RS q24
Ds 4
SWH 24030, 461 Hz
FIDRES 0.366798 Hr
AQ 1.3631988 sec
G 2050
e 20,800 usec
DE E.50 usec
TE 234.5 K
Dl L.00000000 sec
cil 0.03000000 sec
o0 1
s===a==s CHANNEL [l =sscem=s
HUOCH 13C
rL §.75 usec
PL1 =200 dB”
PLIW 56.53021948 W
SFOl 100. 6228298 Myz
ressasss CHANNEL £ sessaaas
CPOPRGE waltzlé
RRC 1H
PCRD2 80,00 usec
BL2 =1.00 aB
FL12 14.%0 4B
PL13 14,50 di
PLIW 10, 56200695 W
PL1ZW 0.297T6TTEL W
PL14W D.29TETTEL W
SFO2 400. 1316005 Miz
EH IZTEE
sF 100. 6127528 MHz
WOW EM
558 a
LB 4.00 Mz
GB ]
44 1.40
N P ol | J
Lalionle b an i At e
[rr——r= T T T T
e 200 180 183 7o 18 1% 140 130

120

100

Figure 58 : °C NMR spectrum of compound 15 recorded in CDCl;
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Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 100.0°
Isotope cluster parameters: Separation = 1.0 Abundahce = 1.0%

Moncisotopic Mass, Odd and Even Electron lons
1760 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chamistry 1.1.T.{B) (2-Fab-201212:10:23
C2BH18B2BrF4NS '
MRK-VL-BOPBOP 62 (0.617) AM (Cen.5, 80.00, H1,5000.0,556.28,1.00): Sm (M, 4.00) ;Sb {5.40.00 ); Cm (1:62) TOF MS E:;a
: 3
! | ssa.oses
581.0952
857.2783 ] 585.0942 6240801
515.1848 536.0850 i L, 630.0944
5313073 5582833 578.2529 | [mm 619.04688. | |
o il grassszoose| PEEE C N e Ll

Tsio | 520 | 530 | S0 S50 580 570 580 590 600 610 620 630

Minimum: -1.5

Max dmum: 200.0 5.0 100.0

Mass Calc. Mass mDa PPM DBE Score Formuala

582.0911 S582.0884 2.7 4.7 21.5 1 C28 Hl1B B2 N5 F3 Br

Figure 59 : HRMS spectrum of compound 16 recorded in CDCl;
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Figure 60 : "H NMR spectrum of compound 16 recorded in CDCls.
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Figure 61 : '"H NMR spectrum of compound 16 in selected region recorded in CDCl; (8
in ppm).
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Figure 62: ’F NMR spectrum of compound 16 recorded in CDCls.
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NAME MR-VL-Pybdp-bdp-B11
- - ] =] EXPNO 15
MR-VL-Pybdp-bdp-B11 PROCNO 1
Date_ 20120105
Time 19.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29
™ 66560
SOLVENT CDC13
NS 341
DS
SWH 12820.513 Hz
FIDRES 0.192616 Hz
AQ 2.5958900 sec
RG 456
DW 39.000 usec
DE 6.50 usec
TE 294.
Dl 1.00000000 sec
DO 1
........ CHANNEL £1 mmmmmmmn
NUC1
P1 10.00 usec
PL1 .
SFo1 128.3774766 MHz
ST
SF 128.3775968 MHz
WOW ™
SSB 0
LB 3.00 Hz
GB 0
PC 0.80
T T T T
15 10 05 ppm
T T T T T T T T T T T T T T T T
40 35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 ppm

Figure 63: ''B NMR spectrum of compound 16 recorded in CDCls.
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NAME MRK-VL-BDP-BDP-13C SRNEReEeLERBL8Y8S S &y
£xeNO 1 EERIS PRI EE LR RE DR a8 52
BROCNO 1 fIroecoenopoegiNNNTEr RER <5
Date_ 20120308 \W% \‘/ \/
Time 0.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ €5536
SOLVENT cocl13
NS 8476
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
ag 1.3631988 sec
RG 1620
DW 20.800 usec
DE €.50 usec
TE K
b1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1 ===
13¢
8.75 usec
-2.00 dB
56.53121948 W
100.6228298 MHz
s==mm==— CHANNEL f£2 s==s=m==
CPDPRG2 waltz16
NuC2 1
PCED2 80.00 usec
I3 -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
s1 32768
SF 100.6127503 MHz
WDW EM
s5B 0
1B 1.00 Bz
GB 0
BC 1.40
Ll il |..J“_ J " R
210 200 130 180 170 160 150 140 130 120 110 100 9 8 70 6 50 40 30 20 10 0 pom

Figure 64 : °C NMR spectrum of compound 16 recorded in CDCl;
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Figure 65: Comparison of normalized absorption spectra of (a) functionalized 3-pyrrolyl

BODIPYs and (b) aryl substituted 3-pyrrolyl BODIPYSs recorded in CHCls.
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Figure 66: Comparison of normalized emission spectra of (a) functionalized 3-pyrrolyl BODIPYs and

(b) aryl substituted 3-pyrrolyl BODIPYs recorded in CHCI; using Aey = 488 nm.
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Figure 67: Comparison of the first reduction waves of cyclic voltammograms of compounds

2-13 at 50 mV s™' scan rate recorded in CH,Cl, containing 0.1 M Tetrabutylammonium

perchlorate as supporting electrolyte.
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Figure 68: Fluorescence decay profile and weighted, residual, distribution fit of compounds
2 along with 4-8 in chloroform. The excitation wavelength used was 560 nm collected at

corresponding wavelengths.
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Figure 69: Fluorescence decay profile and weighted, residual, distribution fit of compounds

2 along with 10-16 in chloroform. The excitation wavelength used was 560 nm collected at

corresponding wavelengths.
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