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CLAIMS 

What is claimed is: 

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

acceptable salts thereof: 

,Ri 
HN 

I. 

/ 

, [3- 
N 	/ 

F F 

R2 	 (Formula I), wherein: 

R1  is hydrogen or -COR3; 

R2 is (C6-C16)aryl, (C3-C1o)heteroaryl, (C 1  -C6)alkyl, (C1-C6)cycloalkyl, (C2- 

C6)alkenyl, or CE-CH; 

R2 is optionally substituted with 1-5 substituents independently selected from 

(Ci-C6)alkyl, halogen, amino, cyano, -COOH, halo(C1 -C6)alkyl, hydroxy(Co- 

C6)alkyl, (C6-Cio)aryl, (C3-C10)heteroaryl, halo(C6-Cio)aryl, hydroxy(C6- 

C10)aryl, (C I -C6)alkoxy, halo(Ci-C6)alkoxy, (C6-C16)aryloxy, (C3- 

C8)cycloalkyl, halo(C6-CiOaryl(C 1 -C6)alkoxy, (C 1-C6)alkoxy(Co-C Io)aryl(C 1- 

C6)alkoxy, nitro, (Co-C6)alkyl(C6-Cio)aryl(Co-C6)alkoxy, (C5-C10)heterocycle, 

-OCHF2, -OCF3, -SCF3, -OBn, cyano(Ci-C6)alkylene, (CI -C6)alkoxyamino, 

(C6-C1 o)aryl(C2-C6)alkenyl, (C2-C6)alkenyl(Ci-C6)alkoxy, (C2-C6)alkenyl, 

(C2-C6)alkenyl(C6-C i Oaryl, -N((Co-C6)alkyl)((C 1 -C6)alkyl), 

-N((C 1  -C6)alkylene0H)((C 1  -C6)alkylene0H), -N((Co-C6)alkyl)((C 1- 

C6)alkylene0H), -N((Ci-C6)alkylene000(Ci-C6)alkyl)((Ci- 

C6)alkylene000(C 1  -C6)alkyl), -NCO(C 1  -C6)alkyl, -NPh2, -0Ph(halogen)0_3, 

-0PhO(C 1  -C6)alkyl, -0PhO(C 1  -C6)alkyl, -000(C 1  -C6)alkyl, -000(C 1 - 

C6)alkoxy, -0(Ci-C6)alkyl(C6-Cio)aryl, -O(C2-C6)alkenyl, -0(C2- 

C6)alkyleneN(CH3)2, (Co-C6)alkylCOO(Ci-C6)alkyl, -B(OH)2  or -S(CI- 

C6)alkyl; and wherein any of the substituents selected from (Ci-C6)alkyl, (CI- 
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C6)alkoxy, (C6-Cio)aryl, (C6-C16)aryloxy or (Cs-Cio)heteroaryl is further 

optionally substituted with 1-4 substituents selected from halogen, (C i-C6)alkyl, 

halo(Ci-C6)alkyl, amino, nitro, cyano, hydroxy(Co-C6)alkyl, (Ci-C6)alkoxy, 

-COO(Co-C6)alkyl, or -CHO; and 

R3 is (Ci-C15)alkyl, (C2-Cis)alkenyl, (C2-C15)alkynyl, (C6-Cio)aryl or 

(C5-Cio)heteroaryl, wherein R3 is optionally substituted with 1-4 substituents 

independently selected from halogen, amino, cyano or hydroxyl. 

2.  The compound of Claim 1, wherein R2 is (C6-Cio)aryl. 

3.  The compound of Claim 2, wherein R2 is phenyl, optionally substituted 

with 1-4 substituents selected from —C(CH3)3  and -O-(Ci-C3)alkyl. 

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

Formula (II): 

O 

CI 
HN 

1410  

/ 

—N 
'

N 
13' 

F F 
O 

4Ik 

(II). 

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

Formula (III): 
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0 

HN" 
 

0 

—N 
' B'

N  

F F 

(III). 

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

Formula (IV): 

O 

HN 

I. 

-N 
'B'

N  

F F 

• 

(IV). 

7. 	The compound  of Claim 3, wherein the compound is represented compounds 

by structural Formula (V): 
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0 

NH 

40 

N. Er 
F2  

41, 

(V). 

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

by structural Formula (VI): 

0 
CI 

NH 

I. 

F2  

® 

(VI). 

9. A pharmaceutical composition comprising one or more pharmaceutically 

acceptable carriers and/or one or more pharmaceutically acceptable diluents 

and the compound Claims 1-8  Claim 1. of any-ene of 

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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,R1  
HN 

10 

/ 

-N 	
/ 

'13-  , 
F F 

R2 	 Formula (I), wherein: 

R1  is hydrogen or -COR3; 

R2  is (C6-C 1 6)aryl, (C3-C 1 o)heteroaryl, (C 1  -C6)alkyl, (C 1  -C6)cycloalkyl, (C2- 

C6)alkenyl, or CCH; 

R2  is optionally substituted with 1-5 substituents independently selected from 

(C1 -C6)alkyl, halogen, amino, cyano, -COOH, halo(Ci-C6)alkyl, hydroxy(Co- 

C6)alkyl, (C6-Cio)aryl, (C3-C10)heteroaryl, halo(C6-Cio)aryl, hydroxy(C6- 

Cio)aryl, (C 1  -C6)alkoxy, halo(C 1  -C6)alkoxy, (C6-C 1 6)aryloxy, (C3- 

C8)cycloalkyl, halo(C6-Cio)aryl(C1 -C6)alkoxy, (CI-C6)alkoxy(C6- 

C10)aryl(C I -C6)alkoxy, nitro, (Co-C6)alkyl(C6-Cio)aryl(C0-C6)alkoxy, (C5- 

C io)heterocycle, -OCHF2, -0CF3, -SCF3, -OBn, cyano(C 1  -C6)alkylene, (C 1- 

C6)alkoxyamino, (C6-Cio)aryl(C2-C6)alkenyl, (C2-C6)alkenyl(Ci-C6)alkoxy, 

(C2-C6)alkenyl, (C2-C6)alkenyl(C6-C10)aryl, -N((Co-C6)alkyl)((C 1  -C6)alkyl), 

-N((C 1  -C6)alkyleneOH)((C 1 -C6)alkylene0H), -N((Co-C6)alkyl)((C 1- 

C6)alkylene0H), -N((CI-C6)alkylene000(C 1  -C6)alkyl)((C 1- 

C6)alkylene000(Ci-C6)alkyl), -NCO(C1 -C6)alkyl, -NPh2, -0Ph(halogen)0-3, 

-0PhO(C 1 -C6)alkyl, -0PhO(C 1  -C6)alkyl, -000(C 1  -C6)alkyl, -000(C 1 - 

C6)alkoxy, -0(C 1  -C6)alkyl(C6-C to)aryl, -O(C2-C6)alkenyl, -O(C2- 

C6)alkyleneN(CH3)2, (Co-C6)alkylCOO(C 1 -C6)alkyl, -B(OH)2  or -S(C1- 

C6)alkyl; and wherein any of the substituents selected from (Ci-C6)alkyl, (C1- 

C6)alkoxy, (C6-Cio)aryl, (C6-C16)aryloxy or (C5-C10)heteroaryl is further 

optionally substituted with 1-4 substituents selected from halogen, (Ci-C6)alkyl, 

halo(Ci-C6)alkyl, amino, nitro, cyano, hydroxy(Co-C6)alkyl, (C1 -C6)alkoxy, 

-COO(Co-C6)alkyl, or -CHO; and 

R3  is (Ci-C15)alkyl, (C2-C15)alkenyl, (C2-C1 5)alkynyl, (C6-Cio)aryl or 
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(C5-C 10)heteroaryl, wherein R3 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 

c) 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. 

Claim the 	 Formula 	has _-1--The method of 	-10, wherein 	compound of 	(I) 	the 

Formula structure of 	(II): 

0 
r,,,,CI 

HN 

el  

'Er
N  

‘ 
F F 

(II).  

--The-method 	Claim 10, 	the 	 Formula 	has the . 	 of 	wherein 	compound of 	(I) 

Formula structure of 	(III)i 

0 

HN
/'  

Si  

N 
, E.3-  

F F 

(III).  
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1-3,.11. A method for detecting microglia cells, comprising: 

a) contacting a sample comprising cells with a compound of structural 

Formula (I) or a pharmaceutically acceptable salt thereof: 

,Ri 
HN 

ISI  

/ 
/ 

F F 

R2 	 Formula (I), wherein: 

R1  is hydrogen or -COR3; 

R2 is (C6-C16)aryl, (C3-C10)heteroaryl, (CI -C6)alkyl, (Ci-C6)cycloalkyl, (C2- 

C6)alkenyl, or CCH; 

R2 is optionally substituted with 1-5 substituents independently selected from 

(C1 -C6)alkyl, halogen, amino, cyano, -COOH, halo(Ci-C6)alkyl, hydroxy(Co- 

C6)alkyl, (C6-C1o)aryl, (C3-C10)heteroaryl, halo(C6-Cio)aryl, hydroxy(C6- 

C10)aryl, (C I -C6)alkoxy, halo(Ci-C6)alkoxy, (C6-C16)aryloxy, (C3- 

C8)cycloalkyl, halo(C6-Cio)aryl(C I-C6)alkoxy, (CI-C6)alkoxy(C6- 

C10)aryl(C I -C6)alkoxy, nitro, (Co-C6)alkyl(C6-Cio)aryl(C0-C6)alkoxy, (C5- 

Cio)heterocycle, -OCHF2, -OCF3, -SCF3, -OBn, cyano(C I -C6)alkylene, (C1- 

C6)alkoxyamino, (C6-C10)aryl(C2-C6)alkenyl, (C2-C6)alkenyl(CI-C6)alkoxy, 

(C2-C6)alkenyl, (C2-C6)alkenyl(C6-Cio)aryl, -N((Co-C6)alkyl)((Ci-C6)alkyl), 

-N((C 1  -C6)alkyleneOH)((C 1  -C6)alkylene0H), -N((C0-C6)alkyl)((C 1- 

C6)alkylene0H), -N((C 1  -C6)alkylene000(C 1 -C6)alkyl)((C 1- 

C6)alkylene000(Ci-C6)alkyl), -NCO(C I -C6)alkyl, -NPh2, -0Ph(halogen)0-3, 

-0PhO(C 1  -C6)alkyl, -0PhO(C 1  -C6)alkyl, -000(C 1  -C6)alkyl, -000(C 1  - 

C6)alkoxy, -0(Ci-C6)alkyl(C6-Cio)aryl, -O(C2-C6)alkenyl, -O(C2- 

C6)alkyleneN(CH3)2, (C0-C6)alky1C00(Ci-C6)alkyl, -B(OH)2  or -S(C1- 

C6)alkyl; and wherein any of the substituents selected from (C I -C6)alkyl, 

(C1 -C6)alkoxy, (C6-C10)aryl, (C6-C16)aryloxy or (C5-C10)heteroaryl is further 

optionally substituted with 1-4 substituents selected from halogen, (Ci-C6)alkyl, 
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halo(Ci-C6)alkyl, amino, nitro, cyano, hydroxy(Co-C6)alkyl, (Ci-C6)alkoxy, 

-COO(Co-C6)alkyl, or -CHO; and 

R3  is (CI-C15)alkyl, (C2-C 15)alkenyl, (C2-C 15)alkynyl, (C6-C 1 0)aryl or 

(C5-Cio)heteroaryl, wherein R3  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 

c) 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. 

11.12. The method of Claim 14 11, wherein the compound of Formula (I) is a 

compound of Formula (VI): 

0 
Ck,,,--- NH 

lel  

N,B'N- 
F2  

41 

(VI). 

15.13. The method of Claim 13.11, wherein the method further distinguishes 

activated microglia cells from resting microglia cells by fluorescence intensity. 

16.).4. 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 

(I) or pharmaceutically acceptable salts thereof-.  of Claim 1 
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R 1 
HN 

0 

-- N,
B , 

_--- 	F 	F 
R2 	 Formula (I), wherein: 

Rris-llydregen-er--GOR3; 

R2  is (C6-G16)aryl, (C3-G4.0)heteroaryl, (C}-G6)alkyl, (C1.-C6)cycloalkyl, (C2-

or G6)alkenyl, 	CECH; 

BL2 	 -: 	- :: 	:-. 	.: 	. 	.: 	.-- 	. 	. 	. 	ek.eted-fr-ern 

halogen, 	 COOH, halo(C1.-GOalk-y1T-Ilydr-e-x-Y(-Go (G1-C6)alkyl, 	amino, cyano, 

G6)alkyl, 	 hydroxy(C6- (C6-G.10)afyl, (C3-G.1.0)11etereart1i--11ale(46-Gro)aryl, 

Gto)aryl, 	 (C3- (C.1.--G6)allEe-x3j;-liale(4.1.-G6)alkoxy, (C6-G1_6)aryloxy, 

GOeyeleallEy17-bale(-G6-Gle)aryl (C rG6)alkoxy, (C1.--COalkext(-G6-G.I.o)aryl(C I. 

nitro, (C0-G6)alkyl(C6-GROaryl(Co-G6)alkoxy, (C5-G.i.g)lieteFeeyele, G6)alkoxy, 

OCHF2, OCF3, SCF3, OBn, cyane(Gt-G6)alkylene, (Cr-G6)alkextaminei  

(G6-GOat51-1(-G2-G6)alkenyl, (C2-G6)alk-enYKi--e6)alkoxy, (C2-46)alkeny43 

N((Co-G6)alkY1)((GI-G6)alkyl), W-2-G63alkeRYK-Ge-Gt0)aryl, 

N((Co-COalkyl)((CI. -N((G1--G6)alkylene0H)((CI-Ge)alkylene0H), 

C6 	 ' • 1---C6alkylene000(C.1-G6)alkyl)((C.I.- 

G6)alkYlene0G0(GI-C6)alkyl), NCO(Ci.-G6)alkyl, NPh.27_ OPh(halogefOo-33 

OPhO(C.1.-C-6)alkyl, OCO(G4.-C6`alkylr-OC-0(C4.- -0121,10(-G.1_-G6)alkyl, 

G6)alkoxy, 0(Ci---G0a4-1(54G6-Glo)acY1-,-0(-G2-G6)alkenyl, 0(C2  

C6alk-Aelleig-(-0402, 

	

	 B(OH)2-r---,S(G1  (Co-C6)alkyl-C-00(-G.1.-E6)alkyl, 

COalkYli--and-whercin 	 from any of thc.substituents selected 	(C,.-G6)alkyl, (C.1. 

G6)alkoxy, 	 is further (C6-Gi-0)arY1, (C6-G1.6)aryloxy or (G.5-G.1_0)laeleFearyl 

- 	i 	- - 	- 	-" : 	- - efkienal-ly-substitut 	 : 	. 	: 	z 	z : 	t-G63a1-1E-Y43 

hale(G1.-G6 	-- - 	- 	- 	 (C I.-G6)allEexy3  1 	. 	: 	:, 	:, 	: 	: 	g-G6)alkyl, 

CHO; -C-00(Go-G6)alkyl, or 	and 

R3  is (C.1_-Gis)alkyl, (C2--Gi_5)alkenyl, (C2-Gps)alkynyl, (C6-Gi.o)aryl or 
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(-C-5-Clo)heter-eafy1F-wherein--R_3_ . 	innally-sulastituted 	1 4 with 	substituents 

selected 	 or independently 	from halegeivaniine-Teyane- 	hydr 

b) incubating the cells and compound of step a) together for a period of time 

sufficient for to stain the cells; 

c) 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. 

17A 5 	The method of Claim 4-6 14, wherein the compound of Formula (I) has the 

structure of Foimula (III): 

0 

HN
/'\, 

lei  

N / 
, B- 

F F 
O 

4Ik 

(III). 

1 8.16.The 	 Claims 10 to 17 Claim 10, 	the fluorescence method of any-one of 	 wherein 

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

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

1-9-A7. The 	 10 to 4-8 	Claim 10, 	the 	is method of any-one o€-Claims 	 wherein 	method 

applied in vivo. 

20.18. The 	 Claims 10 to 18 	 Claim 10, 	 is method of-any one of 	 wherein the method 

applied in vitro. 
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2-1,19. A method for a solid-phase synthesis of a compound of structural Formula (I) 

or a pharmaceutically acceptable salt thereof of Claim 1, 

,R1  
HN 

a 
-N. 	N / 

F F 
132,_ 	 Formula (1), wherein: 

-R.1.4s-hydrogen-er--C-OR3; 

R2  is (C6-G.1.6)aryl, (C3-Gi.0)heteroaryl, (C 1.-G6)alkyl, (C}-C6)eyelealkyl, (C2-

or G6)alkenyl, 	CECH; 

R2  is 	 1 5 	independently 	from optionally substituted with 	substituents 	 selected 

halogen, 	 COOH, halo(C1_-C6)alleil-,-11Ydre-x-YE-Go- (Gi---Go)alkyl, 	amino, cyan, 

G6)alkyl, 

	

	 halo(C6-Gto)aryl, hydroxy(C6-(C6-Gto)aryl, (C3-G1.0)heteroaryl, 

G4.0)aryl, 	 halo(C1.--COalleaxy, (Ci.-G6)alkoxy, 	 (C6-Gto)afyle-xy, (C3  

GOeYelealky13 halo(Ce-Gto)aryl(GI-C6)alkoxy, (Ci..-G6)al-k-exy(-G6-Gi-Oar-54(C-t- 

G6)alkoxy, nitro, (Co-G6)alkyl(C6-Glo)aryl(Co-G6)alkoxy, (Cs-Gi-o)heterocycle, 

OCHF2, OCF3, SCF3i--0Bn, cyano(C.1.-G6)alkylene, (C4.-G6)allee-xyaminei  

(G6-et.o)aryl(C2-G6)alk-e-G6al-kellYK-GT-C6)alkoxy, (Ca--C6alkertY4 

N((Co-C6al-letl--#G1-06)alkyl), (-C2.--G6)alke4154(G6-G.Oaryl, 

4.((Gt.-G6)alkylene0H)((C.1.-G6)alkylene0H), N((Co-Ge)agrefl)(Ci. 

C6)allEytene0H), N((C.1.-G6)alkylenc000(G1-G6)alkyl)((C.i. 

Ge)alkylene000(CrG6)a4k-54-)3---14C-0(C1-G6)alky13---NP101211(11alegel*-33 

OFhOEG[-G6)alkyl, OPhO(C 	 OCO(C 1.-C6*-14(541-;-0GOWI--GOalkyl, 	i. 

G6)alkoxy, 0(C1.-G6)alkyl(C6-Gto)aryl, O(C2-G6)alkenyl, 0(C2  

G6)alk-54enels4-(CH3)2, 	 B(OH)2 	S(C1. (Co-e-6)alley1C00(Gi.-G6)alkyl, 	or 

C6 	 - -- - 	— " • • 	: 	 • • 	 e 	- 	(C1-G6)alkyl, (C I.- 

G6)alkoxy, (C6-Gto)aryl, (C6-C1-6)a154e-x31-er  (C5-G10)11eter-earyl--is-furt-her 

- 	, 	- 	- 	- 	- 	- eptienally-subst-ituted- 	.. 	. 	- 	: 	-halegeni--(G.I --C6)alk-yl 

liale(44.-G6)alkyl, amino, nitro, cyane7laydr-e-xy(Go-C6)alkyl, (C.t.-G6)alkoxy, 

CHO; -GOO(Go-G6)allEy47-or 	and 
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-- 	-R3- (Ci.-Gi_5)a11€54-, (C2-C-1,$)alkenyl, (C2-E15)alkynyl, (C-6-G i-o)erl 

(G5-Gi.0)heteroaryl, wherein-1 3_ 	1 4 substituents  

independently selected from halogen, amino, cyan-ems 	exyl; 

the method comprising: 

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

support resin is a 2-chlorotrityl  pplystyrene  resin: 

solid support resin 
NH 

a 

F2 	(VII) 

with a base and an aldehyde, such that the activated C3-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 

a 

\ 

F2  

R2 	 (VIII) 

wherein R2 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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NH2  

10 

\ N,
B' 
F2  

R2 	 (IX) 

wherein R2 is defined as above; and 

c) 	optionally reacting the compound of structural Formula (IX) with an 

acid chloride of the formula RI(CO)C1 to generate a compound of 

structural Formula (I), wherein R1  is defined as above. 

22.20. The method of Claim 21 19, wherein the compound is represented by a) 

structural Formula (II): 

0 

HN
/C1  

el  

,.' 

B- \ 
F F 

40 

(II); 

b) structural Formula (III): 
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0 

HNC 

el  

[3-
N 

\ 
/ 

F F 

O 

c) structural Foil 	mla (IV): 

O 

H N 

II  

/ 

F F 

d) structural Formula (V): 

(IV); 
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0 

NH 

lei  

N- N,13- 
F2 

. 

(V); or 

e) structural Formula (VI): 

0 
CI)-L NH 

0 

F2 

41 

(VI) 


