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CLAIMS

What is claimed is:

1. A compound represented by structural Formula (I) or pharmaceutically

acceptable salts thereof:

(Formula I), wherein:

R is hydrogen or -COR3;

R; is (C4-Cig)aryl, (C3-Cjp)heteroaryl, (C,-Ce)alkyl, (C;-Ce)cycloalkyl, (C,-
Ce)alkenyl, or C=CH;

R; is optionally substituted with 1-5 substituents independently selected from
(C;-Cg)alkyl, halogen, amino, cyano, -COOH, halo(C;-Cs)alkyl, hydroxy(Cg-
Ce)alkyl, (Cs-Cyplaryl, (C3-Cjg)heteroaryl, halo(Ce-Cip)aryl, hydroxy(Ce-
Cio)aryl, (Ci-Cg)alkoxy, halo(C;-Cg)alkoxy, (Cs-Cig)aryloxy, (Cs-
Cs)cycloalkyl, halo(Cg-Cp)aryl(C-Ce)alkoxy, (C;-Cs)alkoxy(Cs-Cg)aryl(C,-
Ce)alkoxy, nitro, (Cy-Ce)alkyl(Ce-Cgp)aryl(Co-Ce)alkoxy, (Cs-Cjg)heterocycle,
-OCHF;, -OCF3, -SCF3, -OBn, cyano(C;-Cg)alkylene, (C,-Ce)alkoxyamino,
(C6-Cp)aryl(Cy-Coalkenyl, (C,-Ce)alkenyl(C-Ce)alkoxy, (C,-Ce)alkenyl,
(Cy-Cglalkenyl(Cs-Cyp)aryl, -N((Cy-Ce)alky)((C;-Ce)alkyl),
-N((C-Cg)alkyleneOH)((C;-Cg)alkyleneOH), -N((Cy-Cg)alky)((C;-
Ce)alkyleneOH), -N((C-Cg)alkyleneOCO(C;-Cg)alky)((C;-
Ce)alkyleneOCO(C,-Cg)alkyl), -NCO(C;-Cg)alkyl, -NPh, -OPh(halogen)o.s,
-OPhO(C,-Cy)alkyl, -OPhO(C;-Cg)alkyl, -OCO(C;-Ce)alkyl, -OCO(C;-
Ce)alkoxy, -O(C;-Cg)alkyl(Cg-Cjp)aryl, -O(C,-Cg)alkenyl, -O(C;-
CelalkyleneN(CHzs),, (Cy-Ce)alkylCOO(C-Cg)alkyl, -B(OH), or -S(C;-
Ce)alkyl; and wherein any of the substituents selected from (C;-Cg)alkyl, (C;-
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Ce)alkoxy, (Ce-Cyp)aryl, (Ce-Cig)aryloxy or (Cs-Cip)heteroaryl is further
optionally substituted with 1-4 substituents selected from halogen, (C;-Cg)alkyl,
halo(C,-Cg)alkyl, amino, nitro, cyano, hydroxy(Cy-Ce)alkyl, (C-Ce)alkoxy,
-COO(Cy-Cy)alkyl, or -CHO; and -

R3 is (C;-Cys)alkyl, (C,-Cs)alkenyl, (C,-Cys)alkynyl, (Co-Cip)aryl or
(Cs-Cip)heteroaryl, wherein Rj is optionally substituted with 1-4 substituents

independently selected from halogen, amino, cyano or hydroxyl.
The compound of Claim 1, wherein R, is (Cg-Co)aryl.

The compound of Claim 2, wherein R; is phenyl, optionally substituted

with 1-4 substituents selected from —~C(CHj3); and -O-(C;-Cs)alkyl.

The compound of Claim 3, wherein the compound is represented by structural

Formula (II):

(D).

The compound of Claim 3, wherein the compound is represented by structural

Formula (III):



(I1D).

The compound of Claim 3, wherein the compound is represented by structural

Formula (IV):

(IV).

by structural Formula (V):
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(V).

8. The eompeunds compound of Claim 3, wherein the compound is represented

by structural Formula (VI):
O

(VD).

9. A pharmaceutical composition comprising one or more pharmaceutically

acceptable carriers and/or one or more pharmaceutically acceptable diluents

10. A method for detecting beta-cells using image based screening, comprising:
a) contacting a sample comprising cells with a compound of structural

Formula (I) or pharmaceutically acceptable salts thereof:
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Formula (I), wherein:

R; is hydrogen or -COR3;

R, is (C¢-Cyg)aryl, (C3-Cio)heteroaryl, (C;-Ce)alkyl, (Ci-Ce)cycloalkyl, (Ca-
Ce)alkenyl, or C=CH;

R, is optionally substituted with 1-5 substituents independently selected from
(C1-Cg)alkyl, halogen, amino, cyano, -COOH, halo(C;-Ce)alkyl, hydroxy(Co-
Ce)alkyl, (C¢-Cyg)aryl, (C3-Cp)heteroaryl, halo(Cg¢-Cig)aryl, hydroxy(Cs-
Cio)aryl, (C-Cg)alkoxy, halo(C-Cs)alkoxy, (Cs-Cis)aryloxy, (Cs-
Cg)cycloalkyl, halo(Ce-Cp)aryl(Ci-Ce)alkoxy, (Ci-Ce)alkoxy(Ce-
Cio)aryl(C;-Ce)alkoxy, nitro, (Co-Cy)alkyl(Cs-C)p)aryl(Co-Ce)alkoxy, (Cs-
Co)heterocycle, -OCHF,, -OCFj3, -SCF3, -OBn, cyano(C-Cg)alkylene, (C,-
Cg)alkoxyamino, (C¢-Cg)aryl(C;-Ce)alkenyl, (C,-Ce)alkenyl(Ci-Ce)alkoxy,
(C2-Cg)alkenyl, (C2-Cg)alkenyl(Cy-Cp)aryl, -N((Cp-Ce)alky)((Ci-Ce)alkyl),
-N((C;-Cg)alkyleneOH)((C;-Cg)alkyleneOH), -N((Co-Cg)alky)((C;-
Ce)alkyleneOH), -N((C-Cg)alkyleneOCO(C-Ce)alky)((Cs-
Ce)alkyleneOCO(C;-Cg)alkyl), -NCO(C;-Cg)alkyl, -NPh, -OPh(halogen)o.s,
-OPhO(C-Ce)alkyl, -OPhO(C;-Cg)alkyl, -OCO(C,-Cs)alkyl, -OCO(C;-
Cealkoxy, -O(C-Ce)alkyl(Cs-Cp)aryl, -O(C,-Ce)alkenyl, -O(Ca-
CealkyleneN(CHjs),, (Co-Ce)alkylCOO(C;-Co)alkyl, -B(OH); or -S(C;-
Ce)alkyl; and wherein any of the substituents selected from (C-Ce)alkyl, (C;-
Celalkoxy, (Ce-Cip)aryl, (Cs-Ci)aryloxy or (Cs-Cig)heteroaryl is further
optionally substituted with 1-4 substituents selected from halogen, (C-Cs)alkyl,
halo(C;-Ce)alkyl, amino, nitro, cyano, hydroxy(Co-Ce)alkyl, (Ci-Cg)alkoxy,
-COO(Cy-Cy)alkyl, or -CHO; and

R3 is (C-Cis)alkyl, (C,-Cs)alkenyl, (Co-Cs)alkynyl, (C¢-Cip)aryl or
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(Cs-Cp)heteroaryl, wherein Rj is optionally substituted with 1-4 substituents
independently selected from halogen, amino, cyano or hydroxyl;

b) incubating the sample and the compound of step a) together for a period of
time sufficient to stain the cells; and

¢) analyzing the incubated stained cells by spectroscopy to detect a
fluorescence signal, wherein the presence of a fluorescence signal is indicative

of the presence of the beta cells.
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a) contacting a sample comprising cells with a compound of structural

Formula (I) or a pharmaceutically acceptable salt thereof:

Formula (I), wherein:

R; is hydrogen or -CORj;

R; is (C4-Cig)aryl, (C3-Cip)heteroaryl, (C;-Cglalkyl, (C 1-C6)cyéloalkyl, (Cy-
Ce)alkenyl, or C=CH;

R, is optionally substituted with 1-5 substituents independently selected from
(C-Ce)alkyl, halogen, amino, cyano, -COOH, halo(C;-Cg)alkyl, hydroxy(Cy-
Ce)alkyl, (Cs-Cjp)aryl, (C3-Cjg)heteroaryl, halo(Cs-Cp)aryl, hydroxy(Ce-
Cip)aryl, (C-Ce)alkoxy, halo(C-Ce)alkoxy, (Cs-Cg)aryloxy, (Cs-
Cs)cycloalkyl, halo(Ce-Cp)aryl(C-Ce)alkoxy, (C;-Ce)alkoxy(Ce-
Cip)aryl(C-Cg)alkoxy, nitro, (Cy-Ce)alkyl(Ce-Cg)aryl(Co-Ce)alkoxy, (Cs-
Cio)heterocycle, -OCHF,, -OCFj3, -SCF3, -OBn, cyano(C;-Cg)alkylene, (C-
Ce)alkoxyamino, (Ce-Cp)aryl(C,-Ce)alkenyl, (C,-Ce)alkenyl(C-Ce)alkoxy,
(Cy-Celalkenyl, (C,-Ce)alkenyl(Cg-Cio)aryl, -N((Co-Cg)alky)((C;-Cq)alkyl),
-N((C-Cg)alkyleneOH)((C-Cy)alkyleneOH), -N((Cy-Cg)alky)((C;-
Ce)alkyleneOH), -N((C-Ce)alkyleneOCO(C-Cg)alky)((C;-
Ce)alkyleneOCO(C,-Cg)alkyl), -NCO(C,-Cg)alkyl, -NPh, -OPh(halogen)g.3,
-OPhO(C;-Ce)alkyl, -OPhO(C;-Ce)alkyl, -OCO(C,-Cg)alkyl, -OCO(C;-
Celalkoxy, -O(C-Cg)alkyl(Cs-Cg)aryl, -O(C;,-Ce)alkenyl, -O(C;-
Ce)alkyleneN(CHzs),, (Co-Ce)alkylCOO(C-Ce)alkyl, -B(OH); or -S(C;-
Ce)alkyl; and wherein any of the substituents selected from (C-Cg)alkyl,
(Ci-Cgalkoxy, (Cg-Cjp)aryl, (C¢-Cig)aryloxy or (Cs-Cig)heteroaryl is further
optionally substituted with 1-4 substituents selected from halogen, (C;-Cg)alkyl,
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halo(C;-Cg)alkyl, amino, nitro, cyano, hydroxy(Co-Ce)alkyl, (C;-Ce)alkoxy,
-COO(Cy-Cy)alkyl, or -CHO; and

Rj is (C-Cys)alkyl, (C1-Cis)alkenyl, (C,-Cis)alkynyl, (Cs-Cio)aryl or
(Cs-Cjo)heteroaryl, wherein Rj is optionally substituted with 1-4 substituents
independently selected from halogen, amino, cyano or hydroxyl;

b) incubating the sample and compound of step a) together for a period of
time sufficient to stain the cells; and

¢) analyzing the incubated stained cells by spectroscopy to detect a
fluorescence signal, wherein the presence of a fluorescence signal is indicative

of the presence of microglia cells.

+4:12. The method of Claim 13 11, wherein the compound of Formula (I) is a

compound of Formula (VI):
O

(VD).

15:13. The method of Claim 13 11, wherein the method further distinguishes

activated microglia cells from resting microglia cells by fluorescence intensity.

16:14. A method for fluorescence imaging of pancreatic islet cells to determine

health status of the pancreatic islet cells, comprising:

a) contacting the pancreatic islet cells with a compound of structural Formula
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e Rts-hydrogen-or-L0ORs:
Ro-i5-{C6-C 1 garyh-(E3-C 1 ptheteroaryh (6 -Clallerh-(£-Cgeveloaller- (-
Colalleenyh-orC=CH:
Ryis-optionally-substituted-with-1-5-substituents-independenthy-selected-from
(€, -Cprallyl-halogen,-amine;-eyane,~COOH-hale(C | -Colatlad-aydroxy -
Coyalleyl (C6-Cparyh-(E3-C  yheterearyl—halo(Ce-Cparyh—hydroxyCs-
€y -ColatkoryshalelC-Coalkexy{Cs-Coarroxy{Cs-
Cyeyeloatkyh-halo(Ce-C parC -Colatkoxy;— (€ -CoalkerHEe-C pyarylo -
Epyalkorysnitre; (Co-Eoalleyl(Cs-Cro)aryCo-Colatkoxy{Es-Ciolheteroeyele;
OCHE, -OCE;-SCE;;-OBasevanefC-Colalleylene (G -Colalkoxyamine;
(Ce-Crolaryl(Ca-Eglatkenyl(Co-ColatkenyltC -Egjatkoxy—(Cy-Colatkenyl;
(Ea-Ceratkenyl{Co-C plaryl-NHC-EoatebHE -Colallerd);
DNHE -CelabeyleneOEHHC, -Catkrlene O NUE-Eo)atey b, -
EeatiyleneOH)-NHC -ColallkyleneDCOE,-Cojatieyhito:-
CeoatkyleneOCOLC,-Calleyb -NEOL  -Calerh-NPh,_-OPhthalogen)ys;
-OPRO(C | -Colalleyl-OPhOE | -Claller-OCBE -Celater-DEBLE -
CylatkoxyO(C-CgatlkeylfCo-C p)aryh—OC,-Coalkenyl~OLC)-
EgralleyleneN(CH ) {E0-Ca)alelCOOHE -Caller—BLOHD-or—-S{E, -
Celalleyland-wherein-any-of the-substituents-selected-from-(€ -Clalleyh(C -
Ceatkexy,{Ce-C ek {C6-C pyarroxy—er(Cs-E gyhetersarytis-further
optionaltly-substituted-with-I-4-substituents-selected-from-halogenC -Ce)atleyh
hale(C -Egallerh-aminosnitre;-eyane,bydroxy(Co-Coyallkrk (€ -Boatkoxy;
-COBC)-Cpatkyl;-or-EHO:and
R3-5-(6-C5)atkyh(€0-€  syatkenyh € 6r-C syalleynyl (E4-C  paryt-or
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tes-Lipheteroaryl;wherein-R; is-optionatby-substituted-with-1-4-substituents
independently-selected-from-halogen;-aminos-evano-or-hydroxyl;

b) incubating the cells and compound of step a) together for a period of time
sufficient for to stain the cells;

¢) analyzing the incubated stained pancreatic islet cells by spectroscopy to
detect a fluorescence signal; and

d) comparing the signal from step c¢) to a fluorescence signal from reference
sample of healthy pancreatic islet cells, to determine health status of the

pancreatic islet cells.

structure of Formula (III):

signal is measured by fluorometer, UV/VIS spectrometer, Gemini XS

fluorescence plate reader, a flow cytometry or a confocal microscope.

applied in vivo.

’ 20:18. The method of-any-ene-of Claims10-to-18 Claim 10, wherein the method is

applied in vitro.
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Coalkenyl or C=CH:

EEANTT S i TR VA G S S

Ro-is-optionatby-substituted-with-1-5-substituents-independenthyselected-from
e -Cojatlevl-halogen;-amine; eyare,-LCOOH-hale(C -Cgakerh-hydrosy{Co-
Coatleyvh-(Cs-C1p)arhAE3-C pheteroaryl—halolTe-C pJarvl-hydroxy(Ce-
CparvhHC-Egatkexys-halefC-Coatkoxy{Ce-Cparyloxy(Cs-
Celeveloalleyl-halo(Ee-Lpyaryl € | -Eatkorys L -Coalker (Ce-CojarylfC, -
Cojatkorynitro{Co-CojatlerltCo-C 1paryttCo-ColatkoryCs-Cioheteroeyele;
2, ~-OCE;—SCH—OBn-eyvanelc -Ceallkyrtene {6, -Co)alkexyamine;
{e6-C parrCy-Egyatlkenyl (L) -EgatkenyC -Egalkewys(6)-Egatkenyl;
ten-Egrateens{Cs-£ | plaryh-NHE-CoaterHHE  -Eg)atleyh);

-NUG | -EgyallorerneOHYHE -CoiateteneOH)-NHC-GoalehHH{G, -
CerallerleneOHD—NHE -CoatkreneOCOMC -Coallerb(C, -
EgallerleneBCOME -Egalleyb-NECOE,-Cojatleyl~NRh, ~-OPhlhalogen)o.s;
~OPROE | -E¢)atleyb-ORhOME -E)allerh-BE0C | -Egalkyl-OLOE, -
Geyatlowr—BE -Colate -6 pary Oy -Ce)altikenyl~O(6)-
CerateyrleneMNCH ) (E0-L6 ) alledCO0E 1-Colalled—BOH oS0 -
Cglatleyl-and-wherein-any-of the-substituents-seleeted-from (G -Colalkeyh(€ -
Egatkory, (C4-Cp)aryl-(Ce-L o )aryloxy-or-{Cs-C g theteroaryHs-further
optionatly substituted-with-1-4-substituents-selected from-halogen,- o -Eo)atlerl
hatelC-Cglalkevlh-aminosaitros-eyanes bydroxy{Co-EeJalle (6 1 -Clatkexy;

OCHE
ALK
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leph(Ca-C1s)atkenyl (C2-C atkyayh-(Co-Co)aryl-or

Pg 1S (pl,“’G]é}

(o5 yheteroaryk-wherein-R; is-optionallysubstituted-with-1-4-substituents

independently-selected-from-halogen;-amines-evane-or--hydroxyl

the method comprising:

(a) reacting a compound of structural Formula (VII) wherein the solid

support resin is a 2-chlorotrityl polystyrene resin:

[solid support resin }\ NH

(VID)
with a base and an aldehyde, such that the activated Cs;-methyl group
of Formula (VII) is modified in a solid-phase Knoevenagel-type

reaction to produce a compound of Formula VIII:

(solid support resin)\ NH

(VIID)
wherein R; is defined as above;

b) removing the solid support resin from the compound of structural
Formula (VIII) produced in step (a) to generate a BODIPY structure of
Formula (IX):
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NH,

Re (IX)
wherein R, is defined as above; and
c) optionally reacting the compound of structural Formula (IX) with an
acid chloride of the formula R;(CO)CI to generate a compound of

structural Formula (I), wherein R; is defined as above.

22.20. The method of Claim 2+ 19, wherein the compound is represented by a)

structural Formula (IT):

(11);

b) structural Formula (III):



(IID);

¢) structural Formula (IV):

(IV);

d) structural Formula (V):
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e) structural Formula (VI):

O




