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chigrous acid (HOCI). The oxidative dehydrogenation of BODIPY  sensitivity, slow response time, selectivity and cr itivity towards
aldoxime by HOCI results in a distinct fluorescence enhancement as  other species. Thus, it is of considerable u'ummdﬁwlnnd ’! &&&'{kﬁ.Nﬁﬂﬁ*ﬁ*iiﬂ—#t%ﬁi-li#ﬂ Hﬁl%-ﬁ!ﬁﬂﬁ.
well as a change in color from red to orange. develop new probes able to overcome these limitations.
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A BODIFY-based fluorescent probe integrated with an aldoxime
unit shows a remarkable fluorescence “turn-on” response to hypo-

chlorous acid (HOCI). The oxidative dehydrogenation of BODIPY AAHAL AETRNHAR S RFARRT A FLARFITEHMAAS, A THF SR
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A BODIPY-based fl g
unit shows a fi “t " resg to hypo-|
chlorous acid (HOCI). The oxidative Mydmgtnnhn of BODIPY|
aldoxime by HOCI results in a distinct fl

well as a change in color from red to orange.

studies. In addition to this, Ihﬂr are common ﬁhorlmmlngs that
undenmne their general app 4 y low

slow resy nme lectivity and !
other species. Thus, it sofmchnhlelnlﬂﬂmdeslgnnnd

In this work, we have designed a novel BODIPY (boron-dipyrro-

Hypochlorous acid (HOCI) is a biologically important reactive mg-gcn
species [ROS) produced in living organisms from hyd,

and chloride ions in a reaction catalyzed by the hcmMmytm
myeloperoxidase (MPO)." HOCI has a critical role as an anti-
microbial agent in the natural defense system.” It is endogenously
generated in cellular environments to kill invading bacterial patho-
gens. Excessive production of HOCI, b , leads to the oxidari

hene) based f probe integrated with an aldoxime unit
Imdlpy{u)ﬁrmmdﬁcumnfﬂlxlmmm«mmmnm.
Irhe oxime functionality has been well established as a itive group
jo hypochlorous acid and thus provides a suitable signalling platform
n the design of fluorescent probes.” The BODIPY fluorophore was
hosenaaths@almpormheﬁwofmmeﬂkmalplmphysml

of biomolecules which results in tissue damage and various di

perties such as long exci gths, high molar

such as atherosclerosis, arthritis,' and cancer.”
Scientists are performing extensive research to elucidate the

ption coefficients and fluorescence quantum yield."
Bodipy-0X was prepared using the synthetic route outlined

mechanism by which HOCI kills bacteria and destroys human
tissue, Nevertheless, the detailed und ding of HOCI i i
during pathogenic biological events still remains a challenge due w
the lack of methods for monitoring HOCH in living organisms,
Sensitive and accurate detection methods for hypochlorous acid
that function in living samples are thus highly demanded for the
research in biology and medicine.

Fluorescence sensing methods in this context are highly promising
as they allow the possibility of reaHime visual detection of analytes
both in solution and living organism. In recent years, a variety of
fh.nomsmmprdrshawhemdewbp«ikxdemuloftm most
of which exploit thc wmg ‘md.miun properties of HOCL® Funm(u\al

n Sch 1. Avil Haack fi lation reaction of Bodipy
wve Bodipy-AL which was further treated with NH;OH-HC in
FOH at reflux temperature to yicld Bodipy-OX. After chromato-
raphic purification, the structure of Bodipy-OX was confirmed
Lising NMR spectroscopy and mass spectrometry.'*
We commenced our investigation by first e g the para-
neters of the sensing media. Among various solvent systems tested, a
fombination of HO-DMF (4: 1, vv) proved to be highly efficient for
smsmgprm"ﬁsputmlprqxﬂmsoﬂ]wpmbetmrds
addition of HOCI were ined under simulated physiol
itions phosphate buffer-DMF (pH 7.2, viv, 4:1). The plot ol’ the
uorescence intensity of Bodipy-OX against the increase in HOCI
foncentration is displayed in Fig. 1a. As shown, Bodipy-OX in solution

groups, i such as p i
dib Ahyedrazi thill."“' lenide," ™ axime” and pall iline”

s almost non (4 = 0.03) possibly due to a non-radiative

have been extensively wtilized in the probe design. Some of these

II ivation through rapid i of the C—N-OH group.
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A BODIPY-based probe with an
unit shows a fi “turn-on’” resg ta hypo-

studies. In addition to this, there are wnm\un 5hmwnung.~, that

chlorous acid (HOCI). The oxidative dehydrogenation of BODIPY
aldoxime by HOCI results in a distinct fluorescence enhancement as
well as a change in color from red to orange.

Hypochls acid (HOCI) is a biologically imy reactive oxygen
species (ROS) produced in living i from hydrogen peroxide
and chloride ions in a reaction catalyzed by the hemeenzyme
myeloperoxidase (MPO).' HOCI has a critical role as an anti-
mim:lh'lal agent in the natural defense system.* It is cndogl'ncl.lsly

1in cellular envi to kill invading b | patho-
gens Excessive production of HOCI, however, leads to the oxidation
of biomolecules which results in ns\ucdamagv: and various discases
such as atherosclerosis,” arthritis,* and cancer.”

dermine their general appli i low
sensitivity, slow response time, sclewmymdmsmmmmm
other species. Thus, it is of considerable interest to design and
develop new probes able to overcome these limitations.

N this work, we = A move SrOn-IpyTTo-

hene) based 01 probe integrated with an aldoxime unit
(Bodipy-0X) for selective detection of HOCH in various environments.
The cxdme functionality has been well established as a itive group
o hypochlorous acid and thus provides a suitable sigmalling platform
in the design of fluorescent probes.” The BODIPY fluorophaore was
chosen as the signal reporter because :flbs mplll)rnl photophysical
pmpcmcsarhas'lu'lg itati gths, high molar
al cocfficients and fluorescence guantum yicld.'”

Bodipy-OX was prepared using the synthetic route outlined

Scientists are performing h to elucidate the
mechanism by which HOC kills bacteria and destroys human
tissue. heless, the detailed und ling of HOCI fi i
during pathogenic biological events still remains a challenge due o
the lack of methods for monitoring HOCH in living organisms.
Sensitive and accurate detection methods for hypochlorous acid
that function in living samples are thus highly demanded for the
research in biology and medicine.

Fluorescence sensing methods in this context are highly promising
as they allow the possibility of reaktime visual detection of analytes
both in solution and living onganism. In recent years, a variety of
ﬂuomsccmpmlrshawbeendmbpedrmdmmmofﬂm.nm
of which esq:lnntmmnngmdamn properties of HOCL®

in Sct 1. Avil Haack formylation reaction of Bodipy
gave Bodipy-AL which was further treated with NH,OH-HCI in
EtOH at reflux temperature to yield Bodipy-OX. After chromato-
graphic purification, the structure of Bodipy-0X was confirmed
using NMR spectroscopy and mass spectrometry.'’

We commenced our investigation by first examining the para-
meters of the sensing media. Among various solvent systems tested, a
combination of H_,O-DMF (4:1, vv) proved to be highly efficient for
the sensing process."" The spectral properties of the probe nmlds
the addition of HOCI were ined under simulated physiols
conditions phosphate buffer-DMF (pH 7.2, viv, 4:1). The plot ufthv.'
ﬂuarmme llm.'nsury of Bodipy-OX against the increase in HOCI

gmups. itive 1o tation, such as pmethaxyphenol,
dibenzoyihydrazi 'fu;ml‘*‘ lenide, " oxime® and p-alkenganiline”
hmhrmmmhdy\mhmd in the probe design. Some of these

isp in Fig. 1a. As shown, Bodipy-OX in solution
is almost non-emissive (= 0.03) possibly due to a non-radiative
deactivation through mapid isomerization of the C—N-OH group.
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In summary, we have developed a “turn-on” type fluorescent - oo

probe that shows remarkable fluorescence emission enhancement .G.Q‘Jili MEWFRRFUREHNFER
in response to hypochlorous acid (HOCI) with high sensitivity and EHWFRA ST EHE RN ERAN R R
selectivity over other ROS and metal ions. This novel probe operates BAGLUBRESMTARA AR, ARHU
through an irreversible chemical reaction and thus can be classified | | # 7R B0H AR 24k, IR %&095E XK
as a chemodosimeter. The probe has a low detection limit and RESRARABBRFAT RFABREAS
operates efficiently under physiological conditions, which is of Wil THR TR,

crucial importance for biological imaging studies. Besides the
rapid and specific response to HOCI, this probe can also be
applied for in vitro imaging of HOCI in living cells.
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