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EXPERIMENTAL SECTION

The NMR experiments were performed with a 400 MHz spectrometer, and chemical
shifts are expressed in parts per million with TMS as an internal reference. The mass
spectra were recorded on Q-TOF instrument using electrospray ionization method.
Absorption and steady state fluorescence studies were carried out with HPLC grade
solvent. The elemental analyses were performed on a ThermoQuest microanalysis
instrument. FT-IR spectra were measured on Perkin-Elmer spectrometer using KBr pellets. Cyclic
Voltammetry studies were carried out with an electrochemical system utilizing the three
electrode configuration consisting of a Glassy carbon (working electrode), platinum wire
(auxillary electrode) and saturated calomel (reference electrode) electrodes. The
experiments were done in dry dichloromethane using 0.1 M tetrabutylammonium
perchlorate (TBAP) as supporting electrolyte. The time-resolved fluorescence decay
measurements were carried out at magic angle using a picosecond diode laser based time
correlated single photon counting (TCSPC) fluorescence spectrometer. For UV-vis and
fluorescence titrations, the stock solution of BODIPY 2 (5x10° M) was prepared by
using spectroscopic grade CH;CN. The picric acid (PA) solution was prepared (1x102M)
in CH3CN. The solution containing BODIPY 2 was placed in quartz cell (1 cm width),
and PA solution was added in an incremental fashion. The association constant of the
complex formed in solution has been estimated by using the standard Benesi—Hildebrand
equation. In '"H NMR titration, solution of BODIPY 2 in 0.4 mL of CD;CN/D,O
(97.5/2.50; v/v) was prepared (510~ M), and a 0.4 mL portion of this solution was
transferred to a 5-mm NMR tube. A small aliquot of PA in CD;CN was added in an

incremental fashion, and their corresponding spectra were recorded.
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Synthesis and Characterization for 3,5-bis(acetal) BODIPY 2: 3,5-diformyl-boron
dipyrromethene 1 (100 mg, 0.295 mmol) in dry methanol (15 mL) was warmed until
some parts of the solids were dissolved, giving a bright yellow suspension. Neat TFA
(0.589 mmol) was added dropwise, causing the entire residual solid dissolve and yield a
violet color solution. The mixture was stirred for 1 hr, and then TEA was added slowly in
dropwise and continued stirring at room temperature for additional 30 min. The reaction
mixture was evaporated and the crude product was purified using silica gel column
chromatography with petroleum ether/ ethylacetate (85:15) and afforded pure 3,5-
bis(acetal) BODIPY 2 as a orange solid. Yield: 78% (99 mg, 0.230 mmol). "H NMR (400
MHz, CDCl3, 6 in ppm): 2.46 (s, 3H; -CH3), 3.48 (s, 12H; -OCH3), 5.87 (s, 2H; meso-
CH), 6.68-6.69 (d, °J (H, H) = 4.24 Hz, 2H; py), 6.89-6.70 (d, *J (H, H) = 4.20 Hz, 2H;
py), 7.30-7.32 (d, °T (H, H) = 7.96 Hz, 2H; Ar), 7.41-7.43 (d, °J (H, H) = 7.96 Hz, 2H;
Ar). >C NMR (100 MHz, CDCls, & in ppm): 21.6, 29.9, 54.7, 98.5, 117.6, 129.3, 130.7,
131.1, 131.4, 135.0, 141.4, 147.9, 156.7. ''B NMR (128.3 MHz, CDCl;, & in ppm): 0.78
(t, 'J (B-F) = 31.5 MHz, 1B). "’F NMR (376.4 MHz, CDCls,  in ppm): -140.1 (q, J (F-
B) = 33.1 MHz, 2F). HRMS. Calcd for CyHysBFoN,O, [(M+Na)']: m/z 453.1773.
Found: m/z 453.1769. Elemental analysis cald (%) for C,;H,sBF>N,O4: C 61.41, H 5.86,

N 6.51; found C 61.53, H 5.71, N 6.48.
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Elemental Composition Report

Single Mass Analysis (displaying only valid resulits)
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 200.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
315 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Waters(Micromass) : Q-Tof micro(YA-105) Dept. Of Chemistry - 1.1.T.(B)

Page 1.
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Figure S1: HRMS spectrum of BODIPY 2
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Figure S2: 'H NMR spectrum of BODIPY 2 recorded in CDCl;
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Figure S3: *C NMR spectrum of BODIPY 2 recorded in CDCls
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Figure S4: ’F NMR spectrum of BODIPY 2 recorded in CDCl;. Inset shows the

expansion
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Figure S5: "B NMR spectrum of BODIPY 2 recorded in CDCls. Inset shows the

expansion
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Figure S6. Comparison of (a) 'H, (b) ''B & (c) "’F NMR spectra of BODIPYs 1 and 2 in
selected region recorded in CDCl3; and their normalized (d) absorption and (e) emission
spectra recorded in chloroform. Comparison of reduction waves of (f) cyclic
voltammograms of BODIPY 1 and 2 in dichloromethane containing 0.1 M TBAP as

supporting electrolyte recorded at 50 mV s™ scan rate.
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Figure S7: Absorption spectra of BODIPY 2 recorded in different solvents
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Figure S8: Emission spectra of BODIPY 2 recorded in different solvents. Excitation

wavelength used was (Aex) 488 nm.
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Figure S9: Reduction waves of the cyclic voltammogram and differential pulse
voltammogram of BODIPY 2 in dichloromethane containing 0.1 M
tetrabutylammonium perchlorate (TBAP) as the supporting electrolyte recorded at a

50 mV s scan rate.
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Figure S10: The histograms showing the fluorescence titration response of (a)
BODIPY 2 in the presence of various nitroaromatic compounds, [BODIPY 2] = 5
uM; [NAC = 20 uM]. (b) The histograms showing the competitive fluorescence
titration response of [BODIPY 2+PA] in the presence of various other nitroaromatic
compounds. {[BODIPY 2+PA] +NACs}; [BODIPY 2] = 5 uM, [PA] = 20 uM;
[NACs] =30 uM,
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Figure S11: Partial 'H NMR spectra of BODIPY 2 (2.2x10 M) in the presence of
different concentrations of PA in 0.4 mL of CD;CN/D,O (97.5/2.5; v/v). Concentration

of PA was varied from 0 to 2.2 equiv.
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Figure S12: IR spectrum of picric acid
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Figure S13: IR spectrum of BODIPY 2 upon treating with picric acid
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Figure S14: IR spectrum of BODIPY 1
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Figure S15: Changes in fluorescence spectra of BODIPY 2 (5 uM) upon titration with

TFA (0 to 30 equiv.) in CH3CN/H,O (9:1; v/v) solution. (Aex = 488 nm).
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Figure S16: (a) Fluorescence spectral traces of BODIPY 2 during titration with PA to
determine LOD. (b) The linear dynamic fluorescence response for the titration of
BODIPY 2 with PA to determine the detection limit (LOD). The LOD was derived by

using the formula 36/K where ¢ = standard deviation of the blank (10 blank samples) and

K = is the slope of linear calibration curve.

19



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

Table S1: Photophysical data of BODIPY 2 recorded in different solvents

Solvent A (nm) A, (nm) Avg(em™) loge D r(ns) K, (10%") K,(10%™)

Hexane 510 525 560 4.49 0.18 1.22 0.148 0.672
CHCL, 508 525 637 4.48 0.25 1.72 0.145 0.436
CH;CN 505 521 608 4.55 0.08 0.48 0.166 1.916
Toluene 510 527 633 4.46 0.21 1.60 0.131 0.494
CeHg 509 528 707 4.45 0.20 1.32 0.152 0.606
MeOH 505 521 608 4.53 0.13 0.62 0.210 1.403
DMSO 509 526 635 4.49 0.10 0.58 0.172 1.552

log(e/mol’dm’® cm™)-molar extinction coefficient, Aus (absorption maxima), Acm
(emission maxima), Av (Stokes shift), ® (quantum yield), Tt (lifetime), k, (radiative

decay), and k,, (nonradiative decay).

20




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


