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Calcd mol. wt. =280.0830
Observed mol. Wt. =280.0826

Analysis Info
Analysis Name

Method

Sample Name

Comment

DEPARTMENT OF CHEMISTRY, L.I.T.(B)

D:\Data\MAR 15\MR-US-PYR-BDP..d
Tune_pos NAICSI_1000.m
MR-US-PYR-BDP
C62H52FeN202S2

Acquisition Parameter

Acquisition Date

Operator
Instrument

3/16/2015 12:04:56 PM

mr-rs-in
maXis impact 282001.00081

Source Type ESI 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 I/min
Scan End 1000 m/z Set Collision Cell RF ~ 900.0 Vpp Set Divert Valve Source
Intens. 280.082 +MS, 0.0-0.1min #1-8, 100%=29973|
x1047 80.0826 296.0570 ?
0.8
0.6+
0.4
301.1414
0.2
315.1003
324.3280
262.1216 331.2249
246.7864 l 272.7953 l ] | l J340]3960
0.0 ipetin by d g oy iy J..J..J_‘A TP | 1§ P L¢LAJ.1 Adi h.“hug.u- sl il 4 LA.IIL ugd b dag dyu
240 250 260 270 280 290 300 310 320 330 340  miz
Meas. m/z # lonFormula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
280.0826 C13H10BF2N3Na  280.0830 1.6 15.1 1 100.00 9.5 even ok

Figure S1: HRMS spectrum of compound 5




NAME MR-US-PYR-BODFY-1-1H
o 5

PROCNO 1
Date 20150307
Time ™ 19.44
INSTROM spect
PROBAD 5 mn PABBO BB-
PULPROG 2g30
T 54274
SOLVENT cpel3
®S 16
DS 9
SWH 12019.230 Hz -
FIDRES 0.221455 Hz
AQ 2.2578485 sec
RG 322
oW 41.600 usec
DE 6.50 usec
TE 294,5 K
Dl 1.00000000 sec
TDO 1
===mama= CHANNEL f] m=s=====
NUC1 1H
Bl 14.75 usec 1
PL1 -1.00 dB
PL1W 10.56200695 W
SFol 400.1324710 MAz
s1 32768
SF 400.1300087 MiHz
WOW EM
S8B 0
LB 0.30 Bz
GB’ 0
BC 1.00
-
—_— e - e

Figure S2: 'TH NMR spectrum of compound 5 recorded in CDCl;,
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Figure S3: 'H NMR spectrum of compound 5 recorded in DMSO-d¢, Inset shows the

expansion.
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Figure S4: "H-'HCOSY NMR spectrum of compound 5 recorded in CDClj;,
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Figure S5: 3C NMR spectrum of compound 5 recorded in CDCl;,
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NAME Mi-UE - PYR-BODPY- 19F
EXPNO [
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150304
Time 21.54
INSTROUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgflgn
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz

- RQ 0.5767168 sec
RG 119.07
DwW 4.400 usec
DE 6.50 usec
TE 294.1 K
Dl 1.00000000 sec
‘TDO 1

€ f1

SFO1 470.5453180 MHz
Nuci
P1l 13.50 usec
PLW1 40.00000000 W

F2 - Processing parameters

8I 65536
SF 470.5923770 MHz
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5sB o
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T T N B
-144 -145 ppm
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Figure S6: 1°’F NMR spectrum of compound 5 recorded in CDCI;, Inset shows the

expansion.




Current Data Parameters

NAME MR-US- PYR-BODPY-11B
EXPNO 7
PROCNO 1
s38
cooo F2 - Rcquisition Parameters
Date_ 20150304
Time 21.52
INSTRUM spect
PROBHD 5 mm PABBO EB/
PULPROG 29
D 65536
SOLVENT CDCL3
KNS 22
DS 8
SWH 32051,281 Hz
FIDRES 0.485064 Hz
AQ 1.0223616 sec
26 137.27
DW 15.600 usec
~ 0 I~ DB 6.50 usec
TE 293.9 K
=29 D1 1.00000000 sec
- TDO 1
\J ==—=o-== CHANNEL £l ——=sam=s
SFO1 160.4615792 MHz
NUC1 11B
Pl 10.25 usec
PLWL 100.00000000 W
F2 - Processing parameters
ST
1 SF 160.4615372 MHz
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55B 0
: 1B 1.00 Hz
1 GB 0
BC 1.40
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Figure S7: "B NMR spectrum of compound 5 recorded in CDCl;, Inset shows the
expansion.




Calcd mol. wt. =294.0987
Observed mol. Wt. =294.0960

DEPARTMENT OF CHEMISTRY, L.I.T.(B)

Analysis Info Acquisition Date  3/23/2015 12:27:30 PM
Analysis Name  D:\Data\MAR 15\MR-US-MET-BDP.d
Method Tune_pos_NAF_1000.m Operator mr-rs-in
Sample Name MR-US-MET-BDP Instrument maXis impact 282001.00081
Comment C14H12BF2N3
Acquisition Parameter
Source Type ESI fon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capiitary 3800 V Set Dry Heater 180 °C
Scan Begin 50 miz . Set End Plate Offset  -500 V Set Dry Gas 4.0 Ymin
Scan End 1000 m/z . Set Collision Celi RF  1500.0 Vpp Set Divert Valve Source
Inzn(;.‘ 252.1105 +MS, 0.2-0.2min #10-13, 100%=828574
1
1.54
294.0960
1.0
0.5 279.0903
247.0195 L4123
| 257.0321 : 283.2606
272.1135 287.2463
- 2o | RIWINIIL
0.0 P n;nln. ad e Gl hlll _! 'Al_ra.lgl'a.i_‘lnlll.l.‘n._AA “_l )J; A:--il “"Jl
’ 240 250 260 270 280 290 m/z
Meas. m/z # lonFormula ~ miz err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
2040960 1 C14H12BF2N3Na 294.0987 9.3 21.1 1 10000 9.5 even ok

Figure S8: HRMS spectrum of compound 6
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Figure S9: H NMR spectrum of compound 6 recorded in CDCl;, Inset shows the expansion.
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Figure S10: 3C NMR spectrum of compound 6 recorded in CDCl;;
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el

aeahgnu‘un' EXPNO
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L EEEEEEE LY Date_ 20150509
TR TTT TR TS Tima 21.47
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N W‘ PROBED 5 mm PABBO BB-
PULPROG zgflqgn
TD 131072
SOLVENT cbCl3
NS 20
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340532 sec
RG 724
oW 5.600 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
con o TDO 1
- -
R EER o CHRNMEL £1 e
EEEEETEET e 13.00 usec
TATTRRNSTNY L1 -3.00 dB
W W PL1W 17.04036522 W
SFOL 376.4607164 MHz
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WDW EM
SSB [
1 LB 0.30 Hz
GB 0
BC 1.00
T T " L T - T Tr T T 1 T Y T L —
20 40 80 80 -100 -120 -140 -160 -180 -200 ppm

Figure S11: '°F NMR spectrum of compound 6 recorded in CDCl;_ Inset shows the
expansion.
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Figure S12: '°F NMR spectrum of compound 6 recorded in DMSO-d6_Inset shows the

expansion.
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(-2 1% -1 NS 44
| 1] S 3
SWH 25510.203 Hz
FIDRES 0.1%4627 Hz
AQ 2.5690613 sec
RG 512
DW 19.600 usec
DE %.50 usec
TE 294.0 K
D1 1.00000000 sec
TDC ) 1
==m===== CHANNEL fl ===s====
NUC1 11
Pl 10.00 usec
PL1 0.00 dB
SFO1 128.3750374 MHz
sI 65536
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Figure S13: "B NMR spectrum of compound 6 recorded in CDCl;_ Inset shows the
expansion.
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Figure S14: Comparison of TH NMR spectrum of compound 5 and 6 recorded in CDCl;,
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Calcd mol. wt. = 357.9936
Observed mol. Wt. = 357.9920

DEPARTMENT OF CHEMISTRY, L.L.T.(B)
Analysis Info Acquisition Date  5/14/2015 4:26:57 PM
Analysis Name  D:\DataWAY 15WR-US-PD-BR-BDP.d
Method Tune_pos_NAICSI-1500.m Operator MRK IN
Sample Name  MR-US-PD-BR-BDP Instrument maXis impact 282001.00081
Comment C13H9BF2BrN3
Acquisition Parametsr
Source Type Esl lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3800V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Offset 500V Set Dry Gas 4.0 Vmin
Scan End 1500 m/z Set Collision Cell RF  1800.0 Vpp Set Divert Vaive Source
Intens] - -BOP.d: 10-0.3min #1-19, 100%=264708)
ten ] 357.9920 MR-US-PD-BR-BDP.d: +MS, 0.0-0.3min #1-19, 100%
2.5
2.04
1.5
326.9792
1.0
051 , I | 367.1026 376.0021  385.2340 401.0175
0.0 ‘l_ I =l. ..339-,1?“ 3‘8.33'55 N 1 .hn'._ I!I—:!L‘ y——r _.l'n — .Al&'l.'
’ 320 330 340 350 380 370 380 380 400 miz
'"N;;E 357.9920 +MS, 0.0-0,3min #1-19, 100%=264708]
x10°3 .
203
1.5§
10]
05 I ‘ 367.1026 376.0021
o1 3482856 " T, dnaes L, SO0
” 350 R " 360 385 370 75 mz
Meas.m/iz # lonFormula ‘ m/z err{ppm] mSigma #Sigma Score rdb e Conf N-Rule
357.0020 1 C13HBBBIF2N3Na 357.9938 44 218 1 10000 95 even - ok

Figure S15: HRMS spectrum of compound 7.
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NAME MR-US-BRBDP-1H
EXPNO 8
PROCNO L
Date_ 20150513
Time 18.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG

™ 54274
SOLVENT coCl3

NS 11

DS ¢

SWR 10822.511 Hz
FIDRES 0.199405 Hz
AQ 2.5075088 sec
RG 287

oW 46,200 usec
DE €.50 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
=m====== CHANNEL f] ==ssm==—
NUC1

Pl 14.75 usec
PL1 -1.00 dB
PLLW 10.56200695 W
SFO1 400.1324710 MHz
SI 32768

SF 400.1300110 MHz
WDW EM

S8s5B [

LB 0.30 Hz
GB 0

BC 1.00

L

AT

1 ppm

Figure S16: 'H NMR spectrum of compound 7 recorded in CDCl;_ Inset shows the

expansion.
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Figure S17: 1°’F NMR spectrum of compound 7 recorded in CDCl;, Inset shows the
expansion
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Figure S18: "B NMR spectrum of compound 7 recorded in CDCl;;
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Calcd mol. wt. = 308.0780

DEPARTMENT OF CHEMISTRY, |.I.T.(B)

Observed mol. Wt. = 308.0779

Analysis Info Acquisition Date  5/26/2015 5:41:29 PM
Analysis Name  D:\Data\MAY 15\WMR-US-FOR-BDP...d
Method Tune_pos_NAICSI_500.m Operator mr-in
Sample Name  MR-US-FOR-BDP : Instrument maXis impact 282001.00081
Comment C14H10BF2N30
Acquisition Parameter
Source Type ESI lon Polarity . Positive Set Nebulizer 0.3 Bar
Focus Active Set Capiliary 3700V Set Dry Heater 180 °C
Scan Begin 50miz - Set End Plate Offset  -500 V Set Dry Gas 4.0 Umin
Scan End 1000 miz : Set Collision Celi RF  900.0 Vpp Set Divert Valve Source
l"Mos‘v 308.0779 +MS, 0.5-0.6min #31-33, 100%=103192
x1 .
5_
324.0523
44
3.
2]
307.0809
) 309.0803 } 323.0551
14 . 325.0544
1 311.9248 315.1573 317.2089 319.2237 321.2409
0- |
305.0 307.5 310.0 3125 315.0 3175 3200 3225 3250 miz
Meas.m/z # lonFormula " miz em [ppm] mSigma #Sigma Score rdb e Conf N-Rule
308.0779 1 C14H10BF2N3NaC  308.0780 0.2 5.1 1 100.00 105 even ok

Figure S19: HRMS spectrum of compound 8
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Figure S20: 'H NMR spectrum of compound 8 recorded in CDCl;_ Inset shows the

Expansion.
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Figure S21: 'H NMR spectrum of compound 8 recorded in CDCl;_ Inset shows the

Expansion.
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Figure S22: "B NMR spectrum of compound 8 recorded in CDCl;_ Inset shows the

Expansion.
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Figure S23: 'H NMR spectrum of compound 9 recorded in CDCl;_ Inset shows the

Expansion.
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Figure S24: 'H-'H COSY spectrum of compound 9 recorded in CDCl;
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Figure S25: 13C NMR spectrum of compound 9 recorded in CDCl;,
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Figure S26: 'F NMR spectrum of compound 9 recorded in CDCl; Inset shows the

Expansion.
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Figure S27: "B NMR spectrum of compound 9 recorded in CDCI; Inset shows the

Expansion.
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MR-US-PYRROLEDPM-1H
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Figure S28: 'H NMR spectrum of compound 11 recorded in CDClj;,
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Figure S29: Comparison of absorption spectra of compound 5 (2x10-°M) recorded in

different solvents.
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Figure S30: Comparison of absorption spectra of compound 6 (2x10-°M) recorded in
different solvents.
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Figure S31: Comparison of absorption spectra of compound 7 (2x10-°M) recorded in
different solvents.
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Figure S32: Comparison of absorption spectra of compound 8 (2x10-°M) recorded in
different solvents.
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Figure S33: Comparison of absorption spectra of compound 9 (2x10-°M) recorded in
different solvents.
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Figure S34: Comparison of emission spectrum of compound 5(2x10-3M) recorded in
different solvents
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Figure S35: Comparison of emission spectrum of compound 6 (2x10-°M) recorded in
different solvents
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Figure S36: Comparison of emission spectrum of compound 8 (2x10-°M) recorded in
different solvents
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Figure S37: Comparison of emission spectrum of compound 9 (2x10-°M) recorded in
different solvents

39



2.4+

1.6

0.8 \
0.0-

Absorbance

2 4 6 8 10
Mole fraction

Figure S38. Job’s plots of compound 5
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Figure 39. Supramolecular assembly through a weak intermolecular hydrogen bonding
network in BODIPY S.
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Figure 40. Supramolecular assembly through intermolecular-hydrogen bonding network
(between Methyl-H and F (2.247 A) which is attached to boron in Compound 6.
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Figure 41. Optical response of BODIPY 5 after addition of different anions
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Experimental section

General: THF and n-hexane was dried over sodium benzophenone ketyl, BF;. Et,0, 2,3-
dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) and TFA were used as obtained. All other
chemicals used for the synthesis were reagent grade unless otherwise specified. Column
chromatography was performed on silica (60-120 mesh) or alumina. All the 'H NMR spectra
(oin ppm) were recorded using Bruker 400 and 500 MHz instruments. '3C NMR spectra were
recorded on Bruker operating at 100.6 and 125.7 MHz. TMS was used as an internal
reference for 'H and '3C (8 77.0 signal) in CDCl;. For UV-vis, the stock solution of

compound 5 (2x10~> M) was prepared by using spectroscopic grade toluene.

Their corresponding UV-vis was recorded at 298 K. In 'H NMR titration, the spectra were
measured on 400 MHz NMR spectrometer. A solution of 5 in CDCl; was prepared (2x10-3
M), and a 0.4 mL portion of this solution was transferred to a 5-mm NMR tube. A small
aliquot of BuyNF in CDCl; was added in an incremental fashion, and their corresponding

spectra were recorded.

44



X-ray crystal structure analysis:

Single-crystal X-ray structure analysis was performed on a Rigaku Saturn 724 diffractometer
that was equipped with a low-temperature attachment. Data were collected at 100 K using
graphite-monochromated Mo-K,, radiation (A,= 0.71073 A) with the w-scan technique. The
data were reduced by using CrystalClear-SM Expert 2.1 b24 software. The structures were
solved by direct methods and refined by least-squares against F? utilizing the software
packages SHELXL-97,33 SIR-92,3* and WINGX.3 All non-hydrogen atoms were refined

anisotropically.
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Figure 42. Absorption spectra of compound 5 (2x10-°M) and after addition of HPO4*
H,PO, recorded in Toluene
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Figure 43. Absorption spectral change of compound 5 (2x10-°M) and after addition of
different equivalents of F~(0-50 equiv.) recorded in CH;OH.
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Figure 44. Absorption spectral changes of BODIPY 5 (2x10-3 M) upon addition of
increasing equivalents of F~ ions (0—15 equiv) in CH3CN.
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Figure 45. Absorption spectral changes of BODIPY 5 (2x10- M) upon addition of
increasing equivalents of F~ ions (0—50 equiv) in CH3CN:H,0 (9:1).
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