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CLAIMS 

1. Compounds of Formula III: 

5 

HN 	
r.' 	H 

.-.rN -N OH 

0 	0 0 
H 

ill 	 7 

R3  

wherein 

10 

R3  is selected from the group consisting of H, F, CF3, COR9, COOR15, SOR15, SO2R15, 

CN and NO2; 

Fe is selected from the group consisting of Y, -0(CH2).-Y, -(OCH2CH2)„,-Y, Z, 

-OCH2-Z; -CH2-CH2-Z, -CH=CH-Z and -CEC-Z; 

X is selected from CH or N; 

Y is selected from 18F or F; 

15 R9  is hydrogen or (C1-C6) alkyl; 

R15  is (C1-C6) alkyl; 

Z is a group 

0 8 

R5  

wherein * indicates the atom of connection of Z; 

20 R5  is selected from the group consisting of H, CF3, COR9, COOIV, SOR15, SO2R70, 

CN and NO2; 

R8  is selected from the group consisting of Y, -0(CH2).-Y and -(OCH2CH2)m-Y; 

n is 1-3; 

and m is 2-3; 

25 with the proviso that if R7  has the meaning of Y, R3  has the meaning of CF3, COR9, COOR15, 

SOR15, SO2R15, CN or NO2  and 

with the proviso that if R8  has the meaning of Y, R5  has the meaning of CF3, COR9, COOR15, 

SOR15, SO2R10, CN or NO2; 
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including E and Z-isomers and diastereomers, mixtures 

acceptable salt or complex thereof. 

thereof, and any pharmaceutically 

5 2. Compounds according to claim 1, 

wherein 

123  is H, F, CF3, CN or NO2; 

R7  is Y, -0(CH2)n-Y, -(OCH2CH2),n-Y, Z, -OCH2-Z; -CH2-CH2-Z, -CH=CH-Z 

10 or -CsC-Z; 

X is CH or N; 

Y is 18F or F; 

Z is a group 

8 

H 	
R5  

15 • wherein * indicates the atom of connection of Z; 

R5  is H, CF3, CN or NO2; 

20 

R8  is Y, -0(CH2)n-Y or -(OCH2CH2)mY; 

n is 1-3; 

and m is 2-3, 

including E and Z-isomers and diastereomers, mixtures 

acceptable salt or complex thereof. 

thereof, and any pharmaceutically 

3. Compounds according to claim 1 or 2, wherein' 

R3  is H; 

25 R7  is -0(CH2)n-Y; 

X is N; 

Y is 18F or F; 

Z is a group 

8 

H 	
R5  

30 wherein * indicates the atom of connection of Z; 

R5  is H, CF3, CN or NO2; 

R8  is Y, -0(CH2)n-Y or -(OCH2CH2)n-Y; 
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n is 1-3; 

and m is 2-3, 

including E and Z-isomers and diastereomers, mixtures thereof, and any pharmaceutically 

acceptable salt or complex thereof. 

5 

4. Compounds of Formula Ill: 

10 

(3S)-343-(2-fluoroethoxy)pheny1]-31({(3R)-143-(piperidin-4-yl)propanoyl]piperidin-3-

yl}carbonyl)amino]propanoic acid, 

(3S)-344-(2-fluoroethoxy)pheny1]-34({(3R)-143-(piperidin-4-yl)propanoyl]piperidin-3-

yl}carbonyl)amino]propanoic acid, 

(3S)-3-[5-(2-fluoroethoxy)pyridin-3-0]-34({(3R)-1-[3-(piperidin-4-Apropanoyl]-

piperidin-3-y1}carbonyl)amino]propanoic acid, 

(3S)-3-(3-{2-[2-(2-fluoroethoxy)ethoxy]ethoxy}phenyl)-34({(3R)-143-(piperidin-4-y1) 

15 

20 

propanoyl]piperidin-3-yl}carbonyl)aminojpropanoic acid, 

(3S)-3-(5-{212-(2-fluoroethoxy)ethoxy]ethoxy}pyridine-3-y1)-3-[({(3R)-143-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-{513-(2-fluoroethoxy)phenyl]pyridin-3-y1}-34({(3R)-113-(piperidin-4-y1) 

propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-{514-(2-fluoroethoxy)phenyllpyridin-3-y1}-31({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl)carbonyl)amino]propanoic acid, 

(3S)-3-{5-[2-(2-fluoroethoxy)phenyl]pyridin-3-y1}-3-[({(3R)-1-[3-(piperidin-4-y1) 

propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-[5-(3-cyano-4-fluorophenyl)pyridin-3-yl]- 3-[({(3R)-1-[3-(piperidin-4-y1) 

25 

30 

propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-315-(4-cyano-3-fluorophenyl)pyridin-3-y1F 3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-y1}carbonyl)amino]propanoic acid, 

(3S)-315-(4-fluoro-3-nitrophenyl)pyridin-3-y1]-34({(3R)-143-(piperidin-4-yl)propanoyll 

piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3R)-3-{5-[(3-cyano-4-fluorobenzypoxy]pyridin-3-y1}-3-[({(3S)-143-(piperidin-4-

y1)propanoyl]piperidin-3-y1}carbonyl)amino]propanoic acid, 

(3S)-3-{5-[(4-cyano-3-fluorobenzypoxy]pyridin-3-y1}-34({(3R)-143-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid , 

(3S)-3-(4-cyano-3-fluorophenyl)- 3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl]piperidin-3- 

35 yl}carbonyl)amino]propanoic acid, 

(3S)-3-(5-([4-(2-fluoroethoxy)phenyl]ethynyl}pyridin-3-y1)-34({(3R)-113-(piperidin-4-

y1)propanoyllpiperidin-3-y1)carbonyl)amino]propanoic acid, 
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'ppe opuedaid[ou!weVuocpeofiA-e-uppad!Wouedaid 

(1A-17-0!ppec10)-C]-1. -(8C)))1-C -(1A-c-iAuayd!q(Axoyiewooll-Z)-,17-0.10011-91-C-(SC) 

'ppe opuedaid[ou!weVuocpeofiA-c-uppad!d[IAouedaid(IA 

-fr-uippad!c1)-E]-1,-(80})]-c-(1A-c-uppAdVuAinahAuayd(Axot.11aaiong-z)-0-9)-c-(se) 
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5. Method for manufacturing of compounds of Formula III 

HN 
H 

N 	 N 0H 

0 	0 0 
HH 

III 	1 	4—R7  
X .,\( 

R3  

5 wherein 

R3  is selected from the group consisting of H, F, CF3, COR9, COOR19, SOR19, SO2R19, 

CN and NO2; preferably R3  is selected from the group consisting of H, F, CF3, CN, 

NO2; 

10 

R7  is selected from the group consisting of Y, -0(CH2).-Y, -(OCH2CH2)„,-Y, Z, 

-OCH2-Z; -CH2-CH2-Z, -CH=CH-Z and -C=C-Z; 

X is selected from CH or N; 

Y is selected from '8F or F; 

R9  is hydrogen or (C1-C6) alkyl; preferably hydrogen or (C1-04) alkyl, more preferably 

hydrogen, methyl, ethyl or tert-butyl; 

15 R19  is (C1-C6) alkyl; preferably (C1-C4) alkyl, more preferably methyl, ethyl or tert-butyl; 

Z is a group 

8 IS 

H 	
R5  

wherein * indicates the atom of connection of Z; 

20 

R5  is selected from the group consisting of H, CF3, COR9, COOR19, SOR19, SO2R10, 

CN and NO2; preferably R3  is selected from the group consisting of H, CF3, CN, NO2; 

R8  is selected from the group consisting of Y, -0(CH2).-Y and -(OCH2CH2)r-Yi 

n is 1-3; 

and m is 2-3; 

25 

with the proviso that if R7  has the meaning of Y, R3  has the meaning of CF3, COR9, 000R10, 

SORw, SO2R10, CN or NO2  and 

with the proviso that if R8  has the meaning of Y, R5  has the meaning of CF3, COR9, COOR19, 

SOR19, SO2R10, CN or NO2; 

starting with compounds of Formula I, 
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Ri  
N 

H 
N\ 	i,r-N \./*r O'R2 

0 	0 0 
H
/  

I 
H 

H—R4  
X .,\( 

wherein 

R3  

R1  is hydrogen or an amine-protecting group; 

5 R2  is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1  and R2  is not H; 

R3  is selected from the group consisting of H, F, CF3, COR9, COOR19, SOW°, S021219, 

CN and NO2; preferably R3  is selected from the group consisting of H, F, CF3, CN, 

and NO2; 

10 R4  is selected from the group consisting of OH, Halogen, -NO2, -N*(Me)3(W), - 

112"(W") -0(CH2)6-LG, -(OCH2CH2),„-LG, Q, -OCH2-Q; -CH2-CH2-Q, -CH=CH-Q and -

C=C-Q; preferably R4  is selected from the group consisting of OH, Halogen, - 

NIMe)3(W), -0(CH2)n-LG, -(OCH2CH2)rn-LG, Q, -OCH2-Q; -CH2-CH2-Q, -CH=CH-Q 

and -CEC-Q; 

15 X is selected from CH or N; 

LG is a leaving group; 

R9  is hydrogen or (C1-C6)alkyl; preferably hydrogen or (01-04) alkyl, more preferably 

hydrogen, methyl, ethyl or tert-butyl; 

R1°  is (C1-C6)alkyl; preferably (01-C4)  alkyl, more preferably methyl, ethyl or tert-butyl; 

20 R" 	is 	selected 	from 	the 	group 	consisting 	of 	phenyl, 	(4-methyl)phenyl, 	(4- 

methoxy)phenyl, 2-furanyl and 2-thienyl; preferably R" is selected from the group 

consisting of (4-methoxy)phenyl and 2-thienyl; 

W is selected from the group comprising CF3(S(0)20", iodide anion, bromide anion 

and CF3C(0)0"; preferably W is selected from the group CF3(S(0)20", bromide anion 

25 and CF3C(0)0"; 

Q is a group 

0R

6  

R5  

wherein * indicates the atom of connection of Q; 
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R5  is selected from the group consisting of H, CF3, COR9, COOR10, SOR10, S02R10, 

CN and NO2; preferably R5  is selected from the group consisting of H, CF3, CN, and 

NO2  

R6  is selected from the group consisting of OH, Halogen, -NO2, -Nr(Me)3(W), - 

5 l*R"(W), -0(CH2)„-LG and -(OCH2CH2),„-LG; preferably R6  is selected from the 

group consisting of OH, Halogen, -N*(Me)3(1,4/), -0(CH2)„-LG and -(OCH2CH2),„-LG; 

n is 1-3; 

and m is 2-3; 

with the proviso that if R4  has the meaning of Halogen, -NO2, -Nr(Me)3(W) or -11211(W), R3  

10 	has the meaning of CF3, COR9, COOR10, SOR10, SO2R10, CN or NO2  and 

with the proviso that if R6  has the meaning of Halogen, -NO2, -1\1.(Me)3(W) or -1+1211(14/"), R5  

has the meaning of CF3, COR9, COOR10, SOR10, SO2R70, CN or NO2; 

and a fluorination reaction to obtain compounds of Formula II, 

15 

RI
N 

 

H 
N,.„

1,r
,,N  

—
'IR2  

0 0 
HH 

II 	I —R7  
X,\( 

R3  

wherein 

20 R1  is hydrogen or an amine-protecting group; 

R2  is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1  and R2  is not hydrogen; 

R3  is selected from the group consisting of H, F, CF3, COR9, COOR10, SOW°, S021216, 

25 

CN and NO2; preferably R3  is selected from the group consisting of H, F, CF3, CN, 

NO2; 

R7  is selected from the group consisting of Y, -0(CH2).-Y, -(OCH2CH2),„-Y, Z, 

-OCH2-Z; -CH2-CH2-Z, -CH=CH-Z and -C=C-Z; 

X is selected from CH or N; 

Y is selected from 18F or F; 

30 R9  is hydrogen or (C1-C6)alkyl; preferably hydrogen or (C1-C4) alkyl, more preferably 

hydrogen, methyl, ethyl or tert-butyl; 
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R" is (C1-C6)alkyl; preferably (C1-C4) alkyl, more preferably methyl, ethyl or tert-butyl; 

Z is a group 

let a 

R5  

wherein * indicates the atom of connection of Z; 

5 R5  is selected from the group consisting of H, CF3, COR9, COOR13, S0123°, SO2R10, 

CN and NO2; preferably R5  is selected from the group consisting of H, CF3, CN, NO2' 

R8  is selected from the group consisting of Y, -0(CH2)„-Y and -(OCH2CH2).-Y; 

n is 1-3; 

and m is 2-3; 

10 	with the proviso that if Fe has the meaning Y, R3  has the meaning of CF3, COR9, COOR13, 

SORB), SO2R10, CN or NO2  and 

with the proviso that if R8  has the meaning Y, R5  has the meaning of CF3, COR9, COORw, 

SOle3, SO2R70, CN or NO2; 

15 	and cleavage of the protecting group(s) 

Or 

reaction of compounds of Formula I with a 18F or F reagent or 18F or F building block and 

cleavage of protecting groups to obtain compounds of Formula III. 

20 

6. Method for manufacturing of compounds of Formula III according to claim 5, 

HN 
H 

..rN 	. -..,

1,r

,„N OH 

0 	0 0 
HH 

III 	I —R7  
X,\( 

R3  

wherein 

25 R3  is H, F, CF3, CN or NO2; 

R7  is Y, -0(CH2)0-Y, -(OCH2CH2)„,-Y, Z, -OCH2-Z; -CH2-CH2-Z, -CH=CH-Z 

or -C=C-Z; 

X is CH or N; 

Y is 18F or F; 
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Z is a group 

8 110 

H 	
R5  

wherein * indicates the atom of connection of Z; 

R5  is H, CF3, CN or NO2; 

5 R8  is Y, -0(CH2)n-Y or -(OCH2CH2),,,-Y; 

n is 1-3; 

and m is 2-3, 

starting with compounds of Formula I 

Ri  
N 

H 
-)..(N.N o,R2  

0 	0 v 0 
HH 

H:—R4  
X .,\( 

10 3  R 

wherein 

R' is hydrogen or an amine-protecting group; 

R2  is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1  and R2  is not H; 

15 R3  is H, F, CF3, CN and NO2; 

R4  is OH, Halogen, -N*(Me)3(W), -0(CH2)„-LG, -(OCH2CH2)rn-LG, Q, 

-CH2-CH2-Q, -CH=CH-Q and -CsC-Q; 

-OCH2-Q; 

X is CH or N; 

LG is a leaving group; 

20 W is CF3(S(0)20-, bromide anion and CF3C(0)0-; 

Q is a group 

6 le 

R5  

wherein * indicates the atom of connection of Q; 

R5  is H, CF3, CN and NO2; 

25 R6  is OH, Halogen, -Nr(Me)3(W), -0(CH2)n-LG and -(OCH2CH2)„,-LG; 

n is 1-3; 

ip-temp
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and m is 2-3; 

with the proviso that if R4  has the meaning of Halogen or -N*(Me)3(W), R3  has the meaning 

of CF3, CN or NO2  and 

with the proviso that if R6  has the meaning of Halogen or -Nr(Me)3(W-), R5  has the meaning 

5 of CF3, CN or NO2; 

and a fluorination reaction to obtain compounds of Formula II, 

Ri 	

r.. 	H 
N 

N 	N`.„....."-y0,R2 

0 	0 0 
HH 

II 	I 	—1R7  
X ..,\( 

R3  

10 wherein 

R' ishydrogen or an amine-protecting group; 

Re is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1 and R2  is not hydrogen; 

R3  is H, F, CF3, CN and NO2; 

15 Fe is Y, -0(CH2)„-Y, -(OCH2CH2)„,-Y, Z, -OCH2-Z; -CF12-CF12-Z, -CH=CH-Z 

or -CEC-Z; 

X is CH or N; 

Y is '8F or F; 

Z is a group 

8 le 

R5  20 
wherein * indicates the atom of connection of Z; 

R5  is H, CF3, CN and NO2; 

R8  is Y, -0(CH2)„-Y or -(OCH2CH2),„-Y; 

n is 1-3; 

25 and m is 2-3; 

with the proviso that if Fe has the meaning of Y, R3  has the meaning of CF3, CN or NO2  and 

with the proviso that if R8  has the meaning of Y, R5  has the meaning of CF3, CN or NO2; 
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and cleavage of the protecting group(s) 

or 

reaction of compounds of Formula I with a 18F or F reagent or 18F or F building block and 

cleavage of protecting groups to obtain compounds of Formula III. 

5 

7. Compounds of Formula I: 

Ri  
N 

H 
. -)..r  N rN

r

c;,,R2  

0 	0 0 

I 	
H) H 

R4  
X .,\\  

R3  

10 wherein 

R1  is hydrogen or an amine-protecting group; 

R2  is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1  and R2  is not H; 

R3  is selected from the group consisting of H, F, CF3, COR9, COOR19, SOR19, SO21219, 

15 CN and NO2; preferably R3  is selected from the group consisting of H, F, CF3, CN, 

and NO2; 

R4  is selected from the group consisting of OH, Halogen, -NO2, -N.(Me)3(W), - 

11211(VIt) -0(CH2)n-LG, -(OCH2CH2),,-LG, Q, -OCH2-Q; -CH2-CH2-Q, -CH=CH-Q and -

C=C-Q; preferably R4  is selected from the group consisting of OH, Halogen, - 

20 N*(Me)3(W), -0(CH2)n-LG, -(OCH2CH2)m-LG, Q, -OCH2-Q; -CH2-CH2-Q, -CH=CH-Q 

and -C=C-Q; 

X is selected from CH or N; 

LG is a leaving group; 

R9  is hydrogen or (C1-C6)alkyl; preferably hydrogen or (C1-C4) alkyl, more preferably 

25 hydrogen, methyl, ethyl or tert-butyl; 

Rw  is (C1-C6)alkyl; preferably (C1-C4)  alkyl, more preferably methyl, ethyl or tert-butyl; 

R11 	is 	selected 	from 	the 	group 	consisting 	of 	phenyl, 	(4-methyl)phenyl, 	(4- 

methoxy)phenyl, 2-furanyl and 2-thienyl; preferably R11  is selected from the group 

consisting of (4-methoxy)phenyl and 2-thienyl; 
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W is selected from the group comprising CF3(S(0)20-, iodide anion, bromide anion 

and CF3C(0)0-; preferably W is selected from the group CF3(S(0)20", bromide anion 

and CF3C(0)0"; 

Q is a group 

lit 
R6 

R5  5 

wherein * indicates the atom of connection of Q; 

R5  is selected from the group consisting of H, CF3, COR9, C001216, SOR16, S021216, 

CN and NO2; preferably R5  is selected from the group consisting of H, CF3, CN, and 

NO2  

10 R6  is selected from the group consisting of OH, Halogen, -NO2, -N*(Me)3(W), - 

1*R11(W), -0(CH2),-LG and -(OCH2CH2)„,-LG; preferably R6  is selected from the 

group consisting of OH, Halogen, -1\1+(Me)3(W), -0(CH2)„-LG and -(OCH2CH2)„,-LG; 

n is 1-3; 

and m is 2-3; 

15 	with the proviso that if R4  has the meaning of Halogen, -NO2, -N*(Me)3(W) or -I*R"(W), R3  

has the meaning of CF3, COR9, COOR10, SORw, SO2e, CN or NO2  and 

with the proviso that if R6  has the meaning of Halogen, -NO2, -N'(Me)3(W) or -11e(W), R5  

has the meaning of CF3, COW, COOR10, SOR10, SO2R10, CN or NO2; 

20 	including E and Z-isomers and diastereomers, mixtures thereof, and any pharmaceutically 

acceptable salt or complex thereof. 

8. Compounds according to claim 7, 

25 

wherein 

R1  is hydrogen or an amine-protecting group; 

R2  is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1  and R2  is not H; 

30 R3  is H, F, CF3, CN and NO2; 

R4  is OH, Halogen, -N*(Me)3(W), 	-0(CH2)„-LG, -(OCH2CH2)„-LG, Q, -OCH2-Q; - 

CH2-CH2-Q, -CH=CH-Q and -CEC-Q; 

X is CH or N; 

LG is a leaving group; 

35 W is CF3(S(0)20-, bromide anion and CF3C(0)0"; 
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Q is a group 

6 le 

R5  

wherein * indicates the atom of connection of Q; 

R5  is H, CF3, CN and NO2; 

5 	R6  is OH, Halogen, -N+(Me)3(W), -0(CH2)„-LG and -(OCH2CH2)„,-LG; 

n is 1-3; 

and m is 2-3; 

with the proviso that if R4  has the meaning of Halogen or -N"(Me)3(W), R3  has the meaning 

of CF3, CN or NO2  and 

10 	with the proviso that if R6  has the meaning of Halogen or -N"(Me)3(W), R5  has the meaning 

of CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof. 

9. Compounds according to claim 7 or 8, 

15 

wherein 

R1  is hydrogen or an amine-protecting group selected from the group comprising tert- 

butyloxycarbonyl 	(BOC), 	carbobenzyloxy (Cbz) and 	9-fluorenylmethyloxycarbonyl 

(FMOC); 

20 	R2  is hydrogen or a carboxyl-protecting group selected from the group comprising 

methyl, ethyl, propyl, tert- butyl, benzyl and p-methoxybenzyl; 

wherein at least one of R1  and R2  is not H; 

R3  is H, F, CF3, CN and NO2; 

R4  is OH, Halogen, -NIMe)3(W), 	-0(CH2),,-LG, -(OCH2CH2),„-LG, Q, -OCH2-0; - 

25 	CH2-CH2-Q, -CH=CH-Q and -CEO-0; 

X is CH or N; 

LG is a leaving group selected from the group comprising methylsulfonyloxy and (4- 

methylphenyl)sulfonyloxy; 

W-  is CF3(S(0)20-, bromide anion and CF3C(0)0-; 

30 	Q is a group 

6 0 

R5  

wherein * indicates the atom of connection of Q; 
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R5  is H, CF3, CN and NO2; 

R6  is OH, Halogen, -N*(Me)3(W), -0(0H2)„-LG and -(OCH2CH2)„,-LG; 

n is 1-3; 

and m is 2-3; 

5 	with the proviso that if R4  has the meaning of Halogen or -N*(Me)3(W), R3  has the meaning 

of CF3, CN or NO2  and 

with the proviso that if R6  has the meaning of Halogen or -Nr(Me)3(1,4/), 

of CF3, CN or NO2; 

R5  has the meaning 

including E and Z-isomers and diastereomers and mixtures thereof. 

10 

10. Compounds according to any of the claims 7 to 9, 

wherein 

R1  is tert-butyloxycarbonyl (BOC); 

15 R2  is methyl or tert- butyl; 

wherein at least one of R1  and R2  is not H; 

R3  is H; 

R4  is -0(CH2)n-LG; 

X is N; 

20 LG is methylsulfonyloxy and (4-methylphenyl)sulfonyloxy; 

W is CF3(S(0)20-, bromide anion and CF3C(0)0-; 

Q is a group 

0 6 

R5  

wherein * indicates the atom of connection of Q; 

25 R5  is H, CF3, CN and NO2; 

R6  is OH, Halogen, -N*(Me)3(W), -0(CH2)n-LG and -(OCH2CH2),,,-LG; 

n is 1-3; 

and m is 2-3; 

with the proviso that if R4  has the meaning of Halogen or -Nr(Me)3(W), 

30 	of CF3, CN or NO2  and 

R3  has the meaning 

with the proviso that if R6  has the meaning of Halogen or -N.(Me)3(W), 

of CF3, CN or NO2; 

R5  has the meaning 

including E and Z-isomers and diastereomers and mixtures thereof. 

35 
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11. Compounds of Formula I: 

5 

tert-butyl 4-{3-[(3R)-3-({( 1S)-3-methoxy-113-(2-{[(4- 

methylphenyl)sulfonyl]oxy}ethoxy)- phenyl]-3-oxopropylIcarbamoyl)piperidin-1-y1]-3-

oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-(3-[(3R)-3-({3-methoxy-144-(2-{[(4- 

methylphenyl)sulfonyl]oxy}ethoxy)phenyl]-3-oxopropyl}carbamoyl)piperidin-1-y1]-3-

oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({( 1S)-3-tert-butoxy-144-(2-{[(4- 

methylphenyl)sulfonyl]oxy}ethoxy)pheny1]-3-oxopropyl}carbamoyl)piperidin-1-y1]-3- 

10 oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-((( 1S)-3-methoxy-115-(2-{[(4- 

methylphenyl)sulfonyl]oxy}ethoxy)pyridin-3-y11-3-oxopropyl}carbamoyl)piperidin-1-y1]- 

3-oxopropyl}piperidine-1-carboxylat, 

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-1-[5-(2-{[(4- 

15 methylphenyl)sulfonyl]oxy}ethoxy)pyridin-3-y1]-3-oxopropyl}carbamoyl)piperidin-1-y1]- 

20 

25 

30 

35 

3-oxopropyl)piperidine-1-carboxylate, 

tert-butyl 4-(3-[(3R)-3-{[3-methoxy-1-{544-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-

phenyl]pyridin-3-y1}-3-oxopropylIcarbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[( 1S)-3-tert-butoxy-1-(544-(2-{[(4-methylphenyl)sulfonyl]oxy)-

ethoxy)phenyl]pyridin-3-y1}-3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl} 

piperidine-1-carboxylate; 

tert-butyl 4-{3-[(3R)-3-({1-[5-(4-chloro-3-cyanophenyl)pyridin-3-y1]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl-4-(3-[(3R)-3-{[( 1S)-1-(5-[(3-bromo-4-cyanobenzyl)oxy]pyridin-3-y1}-3-

methoxy-3-oxopropyl)carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[3-methoxy-1-{543-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-

phenyl]pyridin-3-y1}-3-oxopropylIcarbamoyl}piperidin-1-y1]-3-oxopropyl)piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[3-methoxy-1-{542-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-

phenyl]pyridin-3-y1}-3-oxopropylIcarbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-({145-(4-chloro-3-nitrophenyl)pyridin-3-y1]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({145-fluoro-4'-(2-{[(4-

methylphenyl)sulfonyl]oxy)ethoxy)biphenyl-3-y1]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-l-y1]-3-oxopropyl) piperidine-1-carboxylate, 
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tert-butyl 4-{3-[(3R)-3-{R IS)-3-tert-butoxy-1-(5-([4-(2-{[(4-methylphenyl)sulfonyl]oxy}-

ethoxy)phenyl]ethynyl}pyridin-3-y1)-3-oxopropyl]carbamoyl}piperidin-1-y1]-3-

oxopropyl}pipendine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(54[3-(2-{[(4-methylphenyl)sulfonyl]oxy}- 

5 

10 

15 

ethoxy)phenyl]ethynyl}pyridin-3-y1)-3-oxopropyl]carbamoyl}piperidin-1-y1]-3- 

oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-(3-[(3R)-3-{R/S)-3-tert-butoxy-1-(5-(244-(2-{[(4- 

methylphenyl)sulfonyl]oxy}ethoxy)phenyllethyl}pyridin-3-y1)-3- 

oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[( IS)-3-tert-butoxy-1-(5-{213-(2-{[(4- 

methylphenyl)sulfonyl]oxy}ethoxy)phenyllethyl}pyridin-3-y1)-3- 

oxopropylicarbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4434(3R)-3-0-(4-hydroxypheny1)-3-methoxy-3- 

oxopropyl]carbamoyl}piperidin-1-y1)-3-oxopropyl]piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({( /S)-143-hydroxypheny1]-3-methoxy-3-oxopropyl}carbamoy1)-

piperidin-1-y1]-3-oxopropyl}pipendine-1-carboxylate, 

tert-butyl 4-(3-[(3R)-3-({( /S)-145-(hydroxy)pyridin-3-y1]-3-methoxy-3-oxopropy1}-

carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({115-(3-hydroxyphenyl)pyridin-3-y1]-3-methoxy-3-oxopropy1}- 

20 

25 

carbamoyl)pipendin-1-yI]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({145-(4-hydroxyphenyl)pyridin-3-y1]-3-methoxy-3-oxopropy1}- 

carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-R3R)-3-({145-(2-hydroxyphenyl)pyridin-3-y11-3-methoxy-3-oxopropy1}- 

carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1-(5-fluoro-4'-hydroxybipheny1-3-y1)-3-methoxy-3-oxopropyll- 

carbamoyl}pipendin-1-y1]-3-oxopropyl}pipendine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(4-hydroxypheny1)-3-oxopropy1]- 

carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-hydroxypyridin-3-y1)-3-oxopropyl]- 

30 

35 

carbamoyl}pipendin-1-yI]-3-oxopropyl}pipendine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-145-(4-hydroxyphenyl)pyridin-3-y11-3- 

oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-(3-{(3R)-3-[(3-tert-butoxy-1-{5-[(4-hydroxyphenypethynyl]pyridin-3-y1}-3- 

oxopropyl)carbamoyl]piperidin-1-y1}-3-oxopropyl)piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(IS)-3-tert-butoxy-1-{5-[(3-hydroxyphenyl)ethynyl]pyridin-3-y1}- 

3-oxopropyl]carbamoyl}pipendin-1-01-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-(3-{(3R)-3-[(3-tert-butoxy-1-{542-(4-hydroxyphenyl)ethyllpyridin-3-y1}-3- 
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oxopropyl)carbamoyl]piperidin-1-y1}-3-oxopropyl)piperidine-1-carrboxylate, 

tert-butyl 4-(3-{(3R)-3-[(3-tert-butoxy-1-{512-(3-hydroxyphenypethyl]pyridin-3-y1}-3- 

oxopropyl)carbamoyl]piperidin-1-y1}-3-oxopropyl)piperidine-1-carboxylate, 

5 

12. Compounds of Formula II: 

Ri  
N` 

H 
N...NN o,R2  

0 	0 0 
HH 

II 	I 	—R7  
X,\( 

R3  

wherein 

10 R1  is hydrogen or an amine-protecting group; 

R2  is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1  and R2  is not hydrogen; 

R3  is selected from the group consisting of H, F, CF3, COW, COOR15, SOR15, S021215, 

15 

CN and NO2; preferably R3  is selected from the group consisting of H, F, CF3, CN, 

NO2;  

R7  is selected from the group consisting of Y, -0(CH2).-Y, -(OCH2CH2)„,-Y, Z, 

-OCH2-Z; -CH2-CH2-Z, -CH=CH-Z and -C=C-Z; 

X is selected from CH or N; 

Y is selected from 18F or F; 

20 R9  is hydrogen or (C1-C6)alkyl; preferably hydrogen or (C1-C4) alkyl, more preferably 

hydrogen, methyl, ethyl or tert-butyl; 

R15  is (C1-C6)alkyl; preferably (C1-C4) alkyl, more preferably methyl, ethyl or tert-butyl; 

Z is a group 

0 8 

H 	
R5  

25 wherein * indicates the atom of connection of Z; 

R5  is selected from the group consisting of H, CF3, C0125, COOR10, SOR15, SO2R15, 

CN and NO2; preferably R5  is selected from the group consisting of H, CF3, CN, NO2' 

R8  is selected from the group consisting of Y, -0(CH2)„-Y and -(OCH2CH2)„,-Yi 
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n is 1-3; 

and m is 2-3; 

with the proviso that if R7  has the meaning Y, R3  has the meaning of CF3, COW, COOR15, 

SOR15, S02R15, CN or NO2  and 

5 	with the proviso that if R8  has the meaning Y, R5  has the meaning of CF3, COR9, COOR15, 

SOR15, S02R10, CN or NO2; 

including E and Z-isomers and diastereomers, mixtures thereof, and any pharmaceutically 

acceptable salt or complex thereof. 

10 

13. Compounds according to claim 12, 

15 	wherein 

R1  is hydrogen or an amine-protecting group; 

R2  is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1  and R2  is not hydrogen; 

R3  is H, F, CF3, CN and NO2; 

20 R7  is Y, -0(CH2)n-Y, -(OCH2CH2)m-Y, Z, -OCH2-Z; -CH2-CH2-Z, -CH=CH-Z 

or -C=C-Z; 

X is CH or N; 

Y is 18F or F; 

Z is a group 

8 

R5  25 

wherein * indicates the atom of connection of Z; 

R5  is H, CF3, CN and NO2; 

R8  is Y, -0(CH2).-Y or -(OCH2CH2)rer 

n is 1-3; 

30 and m is 2-3; 	 • 

with the proviso that if Fe has the meaning of Y, R3  has the meaning of CF3, CN or NO2  and 

with the proviso that if R8  has the meaning of Y, R5  has the meaning of CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof. 

35 	14. Compounds according to claims 12 or 13, 
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wherein 

R1  is hydrogen or an amine-protecting group selected from the group comprising tert-

butyloxycarbonyl (BOC), carbobenzyloxy (Cbz) and 9-fluorenylmethyloxycarbonyl 

5 (FMOC); 

R2  is hydrogen or a carboxyl-protecting group selected from the group comprising 

methyl, ethyl, propyl, tert- butyl, benzyl and p-methoxybenzyl; 

wherein at least one of Wand R2  is not hydrogen; 

R3  is H, F, CF3, CN and NO2; 

10 le is Y, -0(CH2)„-Y, 40CH2CH2)rn-Y, Z, -0C1-12-Z; -CH2-CH2-Z, -CH=CH-Z 

or -C=C-Z; 

X is N; 

Y is 18F or F; 

Z is a group 

let R8 

R5  15 

wherein * indicates the atom of connection of Z; 

R5  is H, CF3, CN and NO2; 

R8  is Y, -0(CH2)„-Y or -(OCH2CH2).-Y; 

n is 1-3; 

20 and m is 2-3; 

with the proviso that if le has the meaning of Y, R3  has the meaning of CF3, CN or NO2  and 

with the proviso that if R8  has the meaning of Y, R5  has the meaning of CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof. 

25 	15. Compounds according to any of the claims 12 to 14, 

wherein 

R1  is tert-butyloxycarbonyl (BOC); 

R2  is methyl or tent- butyl; 

30 wherein at least one of Wand R2  is not hydrogen; 

R3  is H; 

R' is -0(CH2)er 

X is N; 

Y is 18F or F; 

35 Z is a group 
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8 0 

H 	
R5  

wherein * indicates the atom of connection of Z; 

R5  is H, CF3, CN and NO2; 

R8  is Y, -0(CH2)„-Y or -(OCH2C1-12).-Y; 

5 n is 1-3; 

and m is 2-3; 

with the proviso that if R7  has the meaning of Y, R3  has the meaning of CF3, CN or NO2  and 

with the proviso that if R8  has the meaning of Y, R5  has the meaning of CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof. 

10 

16. Compounds of Formula II: 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]carbony1}-

amino)-343-(2-fluoroethoxy)phenyl]propanoic acid, 

3-({[(3R)-1-{311-(tert-butoxycarbonyl)piperidin-4-yl]propanoyllpiperidin-3-yl]carbony1}- 

15 

20 

amino)-3-[4-(2-fluoroethoxy)phenyl]propanoic acid, 

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-145-(2-fluoroethoxy)pyridin-3-y11-3-

oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl-4-{3-[(3R)-3-{[(1S)-1-(3-{242-(2-fluoroethoxy)ethoxy]ethoxy}pheny1)-3-

methoxy-3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl-4-{3-[(3R)-3-{[(1S)-1-(5-{242-(2-fluoroethoxy)ethoxy]ethoxy}pyridin-3-y1)-3-

methoxy-3-oxopropyllcarbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tent-butyl 4-{3-[(3R)-3-{[1-{513-(2-fluoroethoxy)phenyl]pyridin-3-y1}-3-methoxy-3-

oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{341-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]carbony1}- 

25 

30 

amino)-3-{5-[3-(2-fluoroethoxy)phenyl]pyridin-3-yl}propanoic acid, 

tert-butyl 4-(3-{(3R)-3-[(1-{544-(2-fluoroethoxy)phenyl]pyridin-3-y1}-3-methoxy-3-

oxopropyl)carbamoyl]piperidin-1-y1}-3-oxopropyl)piperidine-1-carboxylate, 

3-({[(3R)-1-{341-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

ylicarbonyl}amino)-3-{5-[4-(2-fluoroethOxy)phenyl]pyridin-3-yllpropanoic acid, 

tert-butyl 4-(3-{(3R)-3-[(1-{542-(2-fluoroethoxy)phenyl]pyridin-3-y1}-3-methoxy-3-

oxopropyl)carbamoyllpiperidin-1-y1}-3-oxopropyl)piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-y11-

carbonyl}amino)-3-{542-(2-fluoroethoxy)phenyllpyridin-3-y1}propanoic acid, 

tert-butyl 4-{3-[(3R)-3-({1-[5-(3-cyano-4-fluorophenyl)pyridin-3-y1]-3-methoxy-3- 

35 oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

ip-temp
Line



WO 2013/023795 
	

PCT/EP2012/003583 
248 

5 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl] 

carbonyl}amino)-3-[5-(3-cyano-4-fluorophenyl)pyridin-3-yl]propanoic acid, 

tert-butyl 4-{3-[(3R)-3-({115-(4-cyano-3-fluorophenyl)pyridin-3-y1]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl] 

carbonyl}amino)-345-(4-cyano-3-fluorophenyl)pyridin-3-yl]propanoic acid, 

tert-butyl 4-{34(3R)-3-({145-(4-fluoro-3-nitrophenyl)pyridin-3-y1]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl] 

10 

15 

carbonyl}amino)-315-(4-fluoro-3-nitrophenyl)pyridin-3-yl]propanoic acid, 

tert-butyl 4-{3-[(3R)-3-{[( 1 S)-1-{5-[(3-cyano-4-fluorobenzyl)oxy]pyridin-3-y1}-3-

methoxy-3-oxopropyl]carbamoyl}piperidin-1-01-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[( 1S)-1-{5-[(4-cyano-3-fluorobenzypoxy]pyridin-3-y1}-3-

methoxy-3-oxopropyl]carbamoyl}piperidin-1-01-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[( 1S)-3-tert-butoxy-1-(54[4-(2-fluoroethoxy)phenyl]ethyny1}-

pyridine-3-y1)-3-oxopropylIcarbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-{RIS)-3-tert-butoxy-1-(5-{[3-(2-fluoroethoxy)phenyl]ethynyl} 

pyridin-3-y1)3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1- 

20 

25 

carboxylate, 

tert-butyl 4-{3-[(3R)-34{115-fluoro-4'-(2-fluoroethoxy)biphenyl-3-y1]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-111]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{341-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyl}amino)-3-[5-fluoro-4.-(2-fluoroethoxy)bipheny1-3-yl]propanoic acid, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(([4-(2-fluoroethoxy)phenyl]ethyl}pyridin- 

3-y1)-3-oxopropyl]carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-({[3-(2-fluoroethoxy)phenyl]ethyl}pyridin- 

3-y1)-3-oxopropyl]carbamoyl}piperidin-1-y11-3-oxopropyl}piperidine-1-carboxylate, 

(E/Z) tert-butyl 4-{3-[(3R)-3-{[(IS)-3-tert-butoxy-1-(([3-(2-fluoroethoxy)phenyl]etheny1}- 

30 pyridin-3-y1)3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-

carboxylate„ 

tert-butyl 4-{3-[(3R)-3-{[(1S)-1-{312418F]fluoroethoxy]plienyl}-3-methoxy-3-

oxopropyl]carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate 

(3S)-3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-y1]- 

35 carbonyl}amino)-3-{3-[2-[18F]fluoroethoxy]phenyl}propanoic acid, 

tert-butyl 4-{3-[(3R)-3-({144-(2418F]fluoroethoxy)phenyl]-3-rnethoxy-3-oxopropyl)- 

carbarnoyl)piperidin-1-y1]-3-oxopropyl)piperidine-1-carboxylate, 

ip-temp
Line
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5 

3-({[(3R)-1-{341-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyllamino)-3-{44241°F]fluoroethoxy]phenyl}propanoic acid, 

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-115-(24189fluoroethoxy)pyridin-3-y1]-3-

oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyllpiperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({(1S)-145-(24189fluoroethoxy)pyridin-3-y1]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-y11-3-oxopropyl}piperidine-1-carboxylate, 

(3S)-3-({[(3R)-1-{341-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

ylIcarbonyl}amino)-3-{5-[2-[18F]fluoroethoxy]pyridin-3-yl}propanoic acid, 

tert-butyl 4-(3-{(3R)-3-[(1-{512418F]fluoroethoxy]pyridin-3-y1}-3-methoxy-3- 

10 

15 

oxopropyl)carbamoyl]piperidin-1-y11-3-oxopropyl)piperidine-1-carboxylate, 

3-({[(3R)-1-{311-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-A-

carbonyl}amino)-3-{542-[18F]fluoroethoxy]pyridin-3-yl}propanoic acid , 

tert-butyl 4-{3-[(3R)-3-{[(1S)-1-(5-{4424189fluoroethoxylphenyl}pyridin-3-y1)-3-

methoxy-3-oxopropylIcarbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

(3S)-3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-A-

carbonyl}amino)-3-(5-{4424189fluoroethoxylphenyl}pyridin-3-yl)propanoic acid, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{442418F]fluoroethoxy]phenyl}pyridin- 

3-y1)-3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-(3-{(3R)-3-[(1-{5-[3-cyano-44189fluorophenyl]pyrid in-3-yI}-3-methoxy-3- 

20 

25 

30 

oxopropyl)carbamoyl]piperidin-1-y1}-3-oxopropyl)piperidine-1-carboxylate, 

3-({[(3R)-1-{341-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyl}amino)-345-(3-cyano-4418F]fluorophenyl)pyridin-3-yl]propanoic acid, 

tert-butyl 4-(3-{(3R)-3-[(1-{544-cyano-34189fluorophenyl]pyridin-3-y1}-3-methoxy-3-

oxopropyl)carbamoyl]piperidin-1-y1}-3-oxopropyl)piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyl}amino)-3-{544-cyano-3-{189fluorophenyllpyridin-3-yl}propanoic acid, 

tert-butyl 4-{3-[(3R)-3-{R 1S)-3-tert-butoxy-1-(5-{[4-(2118 F]fluoroethoxy)phenynethynyl} 

pyridine-3-y1)-3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-{R 1S)-3-tert-butoxy-1-(54[3-(2418 9fluoroethoxy)phenyl]ethynyl} 

pyridin-3-y1)-3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[( 1S)-3-tert-butoxy-1-({[4-(24189fluoroethoxy)phenygethyl} 

pyridin-3-y1)-3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1- 

35 carboxylate, 

ip-temp
Line
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tert-butyl 4-{3-[(3R)-3-{{(1S)-3-tert-butoxy-1-(([3-(2-[189fluoroethoxy)phenyl]ethyl} 

pyridin-3-y1)3-oxopropyl]carbamoyl}piperidin-1-y1]-3-oxopropyl}piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-({143-(2-{2424189fluoroethoxy]ethoxy}ethoxy)phenyl]-3- 

5 methoxy-3-oxopropyl}carbamoyl)piperidin-1-y1]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]carbony1}-

amino)-343-(2-{2-[24189fluoroethoxy]ethoxy}ethoxy)phenyl]propanoic acid, 

17.  Use of the compounds of Formula III or mixtures thereof for the manufacture of 

10 diagnostic agents, especially for imaging thrombi. 

18.  A kit comprising a sealed vial containing a predetermined quantity of a compound of 

15 

Formula I according to any of the claims 7 to 11, stereoisomers thereof and their 

mixtures, and suitable salts of inorganic or organic bases and acids thereof, hydrates, 

complexes, esters, amides, and solvates thereof. 

ip-temp
Rectangle

ip-temp
Line
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CLAIMS 

 

1. Compounds of Formula III: 

 

 5 

R
3

O

OH

X

HH

NH

N N
H

OO

R
7III

 

wherein 

R3 is selected from the group consisting of H, F, CF3, COR9, COOR10, SOR10, SO2R
10, 

CN and NO2; 

R7 is selected from the group consisting of Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z,  10 

-OCH2-Z; -CH2-CH2-Z, -CH=CH-Z and -C≡C-Z; 

X is selected from CH or N;  

Y is selected from 18F or F; 

R9 is hydrogen or (C1-C6) alkyl; 

R10 is (C1-C6) alkyl;  15 

Z is a group 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 

R5 is selected from the group consisting of H, CF3, COR9, COOR10, SOR10, SO2R
10, CN 

and NO2;  20 

R8 is selected from the group consisting of Y, -O(CH2)n-Y and -(OCH2CH2)m-Y;  

n is 1-3; 

and m is 2-3; 

with the proviso that if R7 has the meaning of Y, R3 has the meaning of CF3, COR9, COOR10, 

SOR10, SO2R
10, CN or NO2 and 25 

with the proviso that if R8 has the meaning of Y, R5 has the meaning of CF3, COR9, COOR10, 

SOR10, SO2R
10, CN or NO2; 
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including E and Z-isomers and diastereomers, mixtures thereof, and any pharmaceutically 

acceptable salt or complex thereof. 

 

2. Compounds according to claim 1,  

 5 

wherein 

R3 is H, F, CF3, CN or NO2; 

R7 is Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z, -OCH2-Z; -CH2-CH2-Z, -CH=CH-Z  

or  -C≡C-Z;  

X is CH or N;   10 

Y is 18F or F; 

Z is a group 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 

R5 is H, CF3, CN or NO2; 15 

R8 is Y, -O(CH2)n-Y or -(OCH2CH2)m-Y;  

n is 1-3; 

and m is 2-3, 

including E and Z-isomers and diastereomers, mixtures thereof, and any pharmaceutically 

acceptable salt or complex thereof.  20 

 

3. Compounds according to claim 1 or 2, wherein 

R3 is H; 

R7 is -O(CH2)n-Y;  

X is N;   25 

Y is 18F or F; 

Z is a group 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 

R5 is H, CF3, CN or NO2; 30 

R8 is Y, -O(CH2)n-Y or -(OCH2CH2)m-Y;  

n is 1-3; 
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and m is 2-3, 

including E and Z-isomers and diastereomers, mixtures thereof, and any pharmaceutically 

acceptable salt or complex thereof.  

 

 5 

4. Compounds of Formula III: 

(3S)-3-[3-(2-fluoroethoxy)phenyl]-3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl]piperidin-3-yl}-

carbonyl)amino]propanoic acid, 

(3S)-3-[4-(2-fluoroethoxy)phenyl]-3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl]piperidin-3-

yl}carbonyl)amino]propanoic acid,  10 

(3S)-3-[5-(2-fluoroethoxy)pyridin-3-yl]-3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl]piperidin-3-

yl}carbonyl)amino]propanoic acid,  

(3S)-3-(3-{2-[2-(2-fluoroethoxy)ethoxy]ethoxy}phenyl)-3-[({(3R)-1-[3-(piperidin-4-yl) 

propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-(5-{2-[2-(2-fluoroethoxy)ethoxy]ethoxy}pyridine-3-yl)-3-[({(3R)-1-[3-(piperidin-4-15 

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-{5-[3-(2-fluoroethoxy)phenyl]pyridin-3-yl}-3-[({(3R)-1-[3-(piperidin-4-yl) 

propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-{5-[4-(2-fluoroethoxy)phenyl]pyridin-3-yl}-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 20 

(3S)-3-{5-[2-(2-fluoroethoxy)phenyl]pyridin-3-yl}-3-[({(3R)-1-[3-(piperidin-4-yl) 

propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-[5-(3-cyano-4-fluorophenyl)pyridin-3-yl]- 3-[({(3R)-1-[3-(piperidin-4-yl) 

propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-[5-(4-cyano-3-fluorophenyl)pyridin-3-yl]- 3-[({(3R)-1-[3-(piperidin-4-25 

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-[5-(4-fluoro-3-nitrophenyl)pyridin-3-yl]-3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl] 

piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3R)-3-{5-[(3-cyano-4-fluorobenzyl)oxy]pyridin-3-yl}-3-[({(3S)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 30 

(3S)-3-{5-[(4-cyano-3-fluorobenzyl)oxy]pyridin-3-yl}-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid , 

(3S)-3-(4-cyano-3-fluorophenyl)- 3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl]piperidin-3-

yl}carbonyl)amino]propanoic acid, 

(3S)-3-(5-{[4-(2-fluoroethoxy)phenyl]ethynyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-35 

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-(5-{[3-(2-fluoroethoxy)phenyl]ethynyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 
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(3S)-3-[5-fluoro-4'-(2-fluoroethoxy)biphenyl-3-yl]- 3-[({(3R)-1-[3-(piperidin-4-yl) 

propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-(5-{2-[4-(2-fluoroethoxy)phenyl]ethyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(3S)-3-(5-{2-[4-(2-fluoroethoxy)phenyl]ethyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-5 

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-(5-{2-[3-(2-fluoroethoxy)phenyl]ethyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, 

(E/Z)(3S)-3-(5-{2-[3-(2-fluoroethoxy)phenyl]ethenyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-

4-yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid, (3S)-3-[3-(2-10 

[18F]fluoroethoxy)phenyl]-3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl]piperidin-3-yl}-

carbonyl)amino]propanoic acid,  

(3S)-3-[4-(2-[18F]fluoroethoxy)phenyl]-3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl] piperidin-

3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-[5-(2-[18F]fluoroethoxy)pyridin-3-yl]-3-[({(3R)-1-[3-(piperidin-4-yl)propanoyl] 15 

piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-{5-[4-(2-[18F]fluoroethoxy)phenyl]pyridin-3-yl}-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl] piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-[5-(3-cyano-4-[18F]fluorophenyl)pyridin-3-yl]-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  20 

(3S)-3-[5-(4-cyano-3-[18F]fluorophenyl)pyridin-3-yl]-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-(5-{[4-(2-[18F]fluoroethoxy)phenyl]ethynyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-(5-{[3-(2-[18F]fluoroethoxy)phenyl]ethynyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-25 

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-(5-{2-[4-(2-[18F]fluoroethoxy)phenyl]ethyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  

(3S)-3-(5-{2-[3-(2-[18F]fluoroethoxy)phenyl]ethyl}pyridin-3-yl)-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid,  30 

(3S)-3-(3-{2-[2-(2-[18F]fluoroethoxy)ethoxy]ethoxy}phenyl)-3-[({(3R)-1-[3-(piperidin-4-

yl)propanoyl]piperidin-3-yl}carbonyl)amino]propanoic acid.  

 

 

5. Method for manufacturing of compounds of Formula III 35 
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wherein 

R3 is selected from the group consisting of H, F, CF3, COR9, COOR10, SOR10, SO2R
10, 

CN and NO2; preferably R3 is selected from the group consisting of H, F, CF3, CN, NO2; 

R7 is selected from the group consisting of Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z,  5 

-OCH2-Z; -CH2-CH2-Z, -CH=CH-Z and -C≡C-Z; 

X is selected from CH or N;  

Y is selected from 18F or F; 

R9 is hydrogen or (C1-C6) alkyl; preferably hydrogen or (C1-C4) alkyl, more preferably 

hydrogen, methyl, ethyl or tert-butyl; 10 

R10 is (C1-C6) alkyl; preferably (C1-C4) alkyl, more preferably methyl, ethyl or tert-butyl; 

Z is a group 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 

R5 is selected from the group consisting of H, CF3, COR9, COOR10, SOR10, SO2R
10, CN 15 

and NO2; preferably R3 is selected from the group consisting of H, CF3, CN, NO2; 

R8 is selected from the group consisting of Y, -O(CH2)n-Y and -(OCH2CH2)m-Y;  

n is 1-3; 

and m is 2-3; 

with the proviso that if R7 has the meaning of Y, R3 has the meaning of CF3, COR9, COOR10, 20 

SOR10, SO2R
10, CN or NO2 and 

with the proviso that if R8 has the meaning of Y, R5 has the meaning of CF3, COR9, COOR10, 

SOR10, SO2R
10, CN or NO2; 

 

starting with compounds of Formula I, 25 
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wherein 

R1 is hydrogen or an amine-protecting group; 

R2 is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1 and R2 is not H; 5 

R3 is selected from the group consisting of H, F, CF3, COR9, COOR10, SOR10, SO2R
10, 

CN and NO2; preferably R3 is selected from the group consisting of H, F, CF3, CN, and 

NO2; 

R4 is selected from the group consisting of OH, Halogen, -NO2, -N
+(Me)3(W

-), -I+R11(W-) -

O(CH2)n-LG, -(OCH2CH2)m-LG, Q, -OCH2-Q; -CH2-CH2-Q, -CH=CH-Q and -C≡C-Q; 10 

preferably R4 is selected from the group consisting of OH, Halogen, -N+(Me)3(W
-), -

O(CH2)n-LG, -(OCH2CH2)m-LG, Q, -OCH2-Q; -CH2-CH2-Q, -CH=CH-Q and -C≡C-Q; 

X is selected from CH or N; 

LG is a leaving group; 

R9 is hydrogen or (C1-C6)alkyl; preferably hydrogen or (C1-C4) alkyl, more preferably 15 

hydrogen, methyl, ethyl or tert-butyl; 

R10 is (C1-C6)alkyl; preferably (C1-C4) alkyl, more preferably methyl, ethyl or tert-butyl; 

R11 is selected from the group consisting of phenyl, (4-methyl)phenyl, (4-

methoxy)phenyl, 2-furanyl and 2-thienyl; preferably R11 is selected from the group 

consisting of (4-methoxy)phenyl and 2-thienyl; 20 

W- is selected from the group comprising CF3(S(O)2O
-, iodide anion, bromide anion and 

CF3C(O)O-; preferably W- is selected from the group CF3(S(O)2O
-, bromide anion and 

CF3C(O)O-; 

Q is a group 

H

H

R
6

R
5

*

 25 

wherein * indicates the atom of connection of Q; 

R5 is selected from the group consisting of H, CF3, COR9, COOR10, SOR10, SO2R
10, CN 

and NO2; preferably R5 is selected from the group consisting of H, CF3, CN, and NO2 



r' 

- 234 - 

R6 is selected from the group consisting of OH, Halogen, -NO2, -N
+(Me)3(W

-), -I+R11(W-), 

-O(CH2)n-LG and -(OCH2CH2)m-LG; preferably R6 is selected from the group consisting 

of OH, Halogen, -N+(Me)3(W
-), -O(CH2)n-LG and -(OCH2CH2)m-LG; 

n is 1-3; 

and m is 2-3; 5 

with the proviso that if R4 has the meaning of Halogen, -NO2, -N
+(Me)3(W

-) or -I+R11(W-), R3 has 

the meaning of CF3, COR9, COOR10, SOR10, SO2R
10, CN or NO2 and 

with the proviso that if R6 has the meaning of Halogen, -NO2, -N
+(Me)3(W

-) or -I+R11(W-), R5 has 

the meaning of CF3, COR9, COOR10, SOR10, SO2R
10, CN or NO2; 

 10 

and a fluorination reaction to obtain compounds of Formula II, 
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 15 

wherein 

R1 is hydrogen or an amine-protecting group; 

R2 is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1 and R2 is not hydrogen; 

R3 is selected from the group consisting of H, F, CF3, COR9, COOR10, SOR10, SO2R
10, 20 

CN and NO2; preferably R3 is selected from the group consisting of H, F, CF3, CN, NO2; 

R7 is selected from the group consisting of Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z, 

-OCH2-Z; -CH2-CH2-Z, -CH=CH-Z and -C≡C-Z;  

X is selected from CH or N; 

Y is selected from 18F or F; 25 

R9 is hydrogen or (C1-C6)alkyl; preferably hydrogen or (C1-C4) alkyl, more preferably 

hydrogen, methyl, ethyl or tert-butyl; 

R10 is (C1-C6)alkyl; preferably (C1-C4) alkyl, more preferably methyl, ethyl or tert-butyl; 

Z is a group 
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wherein * indicates the atom of connection of Z; 

R5 is selected from the group consisting of H, CF3, COR9, COOR10, SOR10, SO2R
10, CN 

and NO2; preferably R5 is selected from the group consisting of H, CF3, CN, NO2
; 

R8 is selected from the group consisting of Y, -O(CH2)n-Y and -(OCH2CH2)m-Y;  5 

n is 1-3; 

and m is 2-3; 

with the proviso that if R7 has the meaning Y, R3 has the meaning of CF3, COR9, COOR10, 

SOR10, SO2R
10, CN or NO2 and 

with the proviso that if R8 has the meaning Y, R5 has the meaning of CF3, COR9, COOR10, 10 

SOR10, SO2R
10, CN or NO2; 

 

and cleavage of the protecting group(s)  

or  

reaction of compounds of Formula I with a 18F or F reagent or 18F or F building block and 15 

cleavage of protecting groups to obtain compounds of Formula III. 

 

 

6. Method for manufacturing of compounds of Formula III according to claim 5, 

 20 
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wherein 

R3  is H, F, CF3, CN or NO2; 25 

R7 is Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z, -OCH2-Z; -CH2-CH2-Z, -CH=CH-Z  

or  -C≡C-Z;  

X is CH or N;   

Y is 18F or F; 
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Z is a group 

 

H

H

R
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R
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wherein * indicates the atom of connection of Z; 

R5 is H, CF3, CN or NO2; 

R8 is Y, -O(CH2)n-Y or -(OCH2CH2)m-Y;  5 

n is 1-3; 

and m is 2-3, 

starting with compounds of Formula I  
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 10 

wherein 

R1 is hydrogen or an amine-protecting group; 

R2 is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1 and R2 is not H; 

R3 is H, F, CF3, CN and NO2;  15 

R4 is OH, Halogen, -N+(Me)3(W
-), -O(CH2)n-LG, -(OCH2CH2)m-LG, Q, -OCH2-Q;  

-CH2-CH2-Q, -CH=CH-Q and -C≡C-Q;  

X is CH or N; 

LG is a leaving group; 

W- is CF3(S(O)2O
-, bromide anion and CF3C(O)O-; 20 

Q is a group 

H

H

R
6

R
5

*

 

wherein * indicates the atom of connection of Q; 

R5 is H, CF3, CN and NO2;  

R6 is OH, Halogen, -N+(Me)3(W
-), -O(CH2)n-LG and -(OCH2CH2)m-LG; 25 
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n is 1-3; 

and m is 2-3; 

with the proviso that if R4 has the meaning of Halogen or -N+(Me)3(W
-), R3 has the meaning of 

CF3, CN or NO2 and 

with the proviso that if R6 has the meaning of Halogen or -N+(Me)3(W
-), R5 has the meaning of 5 

CF3, CN or NO2;  

 

and a fluorination reaction to obtain compounds of Formula II,  

 

R
3

O

O
R

2

X

HH

N

N N
H

OO

R
1

R
7II

 10 

wherein 

R1 is hydrogen or an amine-protecting group; 

R2 is hydrogen or a carboxyl-protecting group; 

wherein at least one of R1 and R2 is not hydrogen; 

R3 is H, F, CF3, CN and NO2;  15 

R7 is Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z, -OCH2-Z; -CH2-CH2-Z, -CH=CH-Z  

or  -C≡C-Z;  

X is CH or N; 

Y is 18F or F; 

Z is a group 20 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 

R5 is H, CF3, CN and NO2;  

R8 is Y, -O(CH2)n-Y or  -(OCH2CH2)m-Y;  

n is 1-3; 25 

and m is 2-3; 

with the proviso that if R7 has the meaning of Y, R3 has the meaning of CF3, CN or NO2 and with 

the proviso that if R8 has the meaning of Y, R5 has the meaning of CF3, CN or NO2;  
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and cleavage of the protecting group(s)  

or  

reaction of compounds of Formula I with a 18F or F reagent or 18F or F building block and 

cleavage of protecting groups to obtain compounds of Formula III. 5 

 

 

7. Compounds of Formula I: 

 

R
3

O

O
R

2

X

HH

N

N N
H

OO

R
1

R
4I

 10 

wherein 

R1 is hydrogen or an amine-protecting group; wherein the term “amine-protecting group” 

as employed herein by itself or as part of another group is known or obvious to someone 

skilled in the art, which is chosen is chosen from but not limited to a class of protecting 

groups namely carbamates, amides, imides, N-alkyl amines, N-aryl amines, imines, 15 

enamines, boranes, N-P protecting groups, N-sulfenyl, N-sulfonyl and N-silyl, wherein 

the “amine-protecting group” is preferably carbobenzyloxy (Cbz), p-methoxybenzyl 

carbonyl (Moz or MeOZ), tert-butyloxycarbonyl (BOC), 9-fluorenylmethyloxycarbonyl 

(FMOC), benzyl (Bn), p-methoxybenzyl (PMB), 3,4-dimethoxybenzyl (DMPM), p-

methoxyphenyl (PMP), triphenylmethyl (Trityl), methoxyphenyl diphenylmethyl (MMT) or 20 

the protected amino group is a 1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl (phthalimido) or an 

azido group; 

R2 is hydrogen or a carboxyl-protecting group; wherein the term “carboxyl-protecting 

group” as employed herein by itself or as part of another group is known or obvious to 

someone skilled in the art, which is chosen from but not limited to a class of protecting 25 

groups namely esters, amides and hydrazides, wherein the “carboxyl-protecting group” 

is preferably methyl, ethyl, propyl, butyl, tert-butyl, allyl, benzyl, 4-methoxybenzyl or 4-

methoxyphenyl. 

 

wherein at least one of R1 and R2 is not H; 30 
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R3 is selected from the group consisting of H, F, CF3, COR9, COOR10, SOR10, SO2R
10, 

CN and NO2; preferably R3 is selected from the group consisting of H, F, CF3, CN, and 

NO2; 

R4 is selected from the group consisting of OH, Halogen, -NO2, -N
+(Me)3(W

-), -I+R11(W-) -

O(CH2)n-LG, -(OCH2CH2)m-LG, Q, -OCH2-Q; -CH2-CH2-Q, -CH=CH-Q and -C≡C-Q; 5 

preferably R4 is selected from the group consisting of OH, Halogen, -N+(Me)3(W
-), -

O(CH2)n-LG, -(OCH2CH2)m-LG, Q, -OCH2-Q; -CH2-CH2-Q, -CH=CH-Q and -C≡C-Q; 

X is selected from CH or N; 

LG is a leaving group; wherein the term “leaving group” as employed herein by itself or 

as part of another group is known or obvious to someone skilled in the art, and means 10 

that an atom or group of atoms is detachable from a chemical substance by a 

nucleophilic agent, wherein preferably, the “leaving group” is fluoride, chloride, bromide, 

iodide or a sulfonate leaving group including but not limited to methylsulfonyloxy, (4-

methylphenyl)sulfonyloxy, trifluormethylsulfonyloxy, nonafluorobutylsulfonyloxy, (4-

bromophenyl)sulfonyloxy, (4-nitrophenyl)sulfonyloxy, (2-nitrophenyl)sulfonyloxy, (4-15 

isopropylphenyl)sulfonyloxy, (2,4,6-tri-isopropyl-phenyl)sulfonyloxy, (2,4,6-

trimethylphenyl)sulfonyloxy, (4-tertbutylphenyl)sulfonyloxy, (4-

methoxyphenyl)sulfonyloxy; 

R9 is hydrogen or (C1-C6)alkyl; preferably hydrogen or (C1-C4) alkyl, more preferably 

hydrogen, methyl, ethyl or tert-butyl; 20 

R10 is (C1-C6)alkyl; preferably (C1-C4) alkyl, more preferably methyl, ethyl or tert-butyl; 

R11 is selected from the group consisting of phenyl, (4-methyl)phenyl, (4-

methoxy)phenyl, 2-furanyl and 2-thienyl; preferably R11 is selected from the group 

consisting of (4-methoxy)phenyl and 2-thienyl; 

W- is selected from the group comprising CF3(S(O)2O
-, iodide anion, bromide anion and 25 

CF3C(O)O-; preferably W- is selected from the group CF3(S(O)2O
-, bromide anion and 

CF3C(O)O-; 

Q is a group 

H

H

R
6

R
5

*

 

wherein * indicates the atom of connection of Q; 30 

R5 is selected from the group consisting of H, CF3, COR9, COOR10, SOR10, SO2R
10, CN 

and NO2; preferably R5 is selected from the group consisting of H, CF3, CN, and NO2 

R6 is selected from the group consisting of OH, Halogen, -NO2, -N
+(Me)3(W

-), -I+R11(W-), 

-O(CH2)n-LG and -(OCH2CH2)m-LG; preferably R6 is selected from the group consisting 

of OH, Halogen, -N+(Me)3(W
-), -O(CH2)n-LG and -(OCH2CH2)m-LG; 35 
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n is 1-3; 

and m is 2-3; 

with the proviso that if R4 has the meaning of Halogen, -NO2, -N
+(Me)3(W

-) or -I+R11(W-), R3 has 

the meaning of CF3, COR9, COOR10, SOR10, SO2R
10, CN or NO2 and 

with the proviso that if R6 has the meaning of Halogen, -NO2, -N
+(Me)3(W

-) or -I+R11(W-), R5 has 5 

the meaning of CF3, COR9, COOR10, SOR10, SO2R
10, CN or NO2; 

 

including E and Z-isomers and diastereomers, mixtures thereof, and any pharmaceutically 

acceptable salt or complex thereof. 

 10 

8. Compounds according to claim 7, 

 

wherein 

R1 is hydrogen or an amine-protecting group; wherein the term “amine-protecting group” 

as employed herein by itself or as part of another group is known or obvious to someone 15 

skilled in the art, which is chosen is chosen from but not limited to a class of protecting 

groups namely carbamates, amides, imides, N-alkyl amines, N-aryl amines, imines, 

enamines, boranes, N-P protecting groups, N-sulfenyl, N-sulfonyl and N-silyl, wherein 

the “amine-protecting group” is preferably carbobenzyloxy (Cbz), p-methoxybenzyl 

carbonyl (Moz or MeOZ), tert-butyloxycarbonyl (BOC), 9-fluorenylmethyloxycarbonyl 20 

(FMOC), benzyl (Bn), p-methoxybenzyl (PMB), 3,4-dimethoxybenzyl (DMPM), p-

methoxyphenyl (PMP), triphenylmethyl (Trityl), methoxyphenyl diphenylmethyl (MMT) or 

the protected amino group is a 1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl (phthalimido) or an 

azido group; 

R2 is hydrogen or a carboxyl-protecting group; wherein the term “carboxyl-protecting 25 

group” as employed herein by itself or as part of another group is known or obvious to 

someone skilled in the art, which is chosen from but not limited to a class of protecting 

groups namely esters, amides and hydrazides, wherein the “carboxyl-protecting group” 

is preferably methyl, ethyl, propyl, butyl, tert-butyl, allyl, benzyl, 4-methoxybenzyl or 4-

methoxyphenyl; 30 

wherein at least one of R1 and R2 is not H; 

R3 is H, F, CF3, CN and NO2;  

R4 is OH, Halogen, -N+(Me)3(W
-),  -O(CH2)n-LG, -(OCH2CH2)m-LG, Q, -OCH2-Q; -CH2-

CH2-Q, -CH=CH-Q and -C≡C-Q;  

X is CH or N; 35 

LG is a leaving group; wherein the term “leaving group” as employed herein by itself or 

as part of another group is known or obvious to someone skilled in the art, and means 

that an atom or group of atoms is detachable from a chemical substance by a 
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nucleophilic agent, wherein preferably, the “leaving group” is fluoride, chloride, bromide, 

iodide or a sulfonate leaving group including but not limited to methylsulfonyloxy, (4-

methylphenyl)sulfonyloxy, trifluormethylsulfonyloxy, nonafluorobutylsulfonyloxy, (4-

bromophenyl)sulfonyloxy, (4-nitrophenyl)sulfonyloxy, (2-nitrophenyl)sulfonyloxy, (4-

isopropylphenyl)sulfonyloxy, (2,4,6-tri-isopropyl-phenyl)sulfonyloxy, (2,4,6-5 

trimethylphenyl)sulfonyloxy, (4-tertbutylphenyl)sulfonyloxy, (4-

methoxyphenyl)sulfonyloxy; 

W- is CF3(S(O)2O
-, bromide anion and CF3C(O)O-; 

Q is a group 

H

H

R
6

R
5

*

 10 

wherein * indicates the atom of connection of Q; 

R5 is H, CF3, CN and NO2;  

R6 is OH, Halogen, -N+(Me)3(W
-), -O(CH2)n-LG and -(OCH2CH2)m-LG; 

n is 1-3; 

and m is 2-3; 15 

with the proviso that if R4 has the meaning of Halogen or -N+(Me)3(W
-), R3 has the meaning of 

CF3, CN or NO2 and 

with the proviso that if R6 has the meaning of Halogen or -N+(Me)3(W
-), R5 has the meaning of 

CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof.  20 

 

9. Compounds according to claim 7 or 8,  

 

wherein 

R1 is hydrogen or an amine-protecting group selected from the group comprising tert-25 

butyloxycarbonyl (BOC), carbobenzyloxy (Cbz) and 9-fluorenylmethyloxycarbonyl 

(FMOC); 

R2 is hydrogen or a carboxyl-protecting group selected from the group comprising 

methyl, ethyl, propyl, tert- butyl, benzyl and p-methoxybenzyl; 

wherein at least one of R1 and R2 is not H; 30 

R3 is H, F, CF3, CN and NO2;  

R4 is OH, Halogen, -N+(Me)3(W
-),  -O(CH2)n-LG, -(OCH2CH2)m-LG, Q, -OCH2-Q; -CH2-

CH2-Q, -CH=CH-Q and -C≡C-Q;  

X is CH or N; 
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LG is a leaving group selected from the group comprising methylsulfonyloxy and (4-

methylphenyl)sulfonyloxy; 

W- is CF3(S(O)2O
-, bromide anion and CF3C(O)O-; 

Q is a group 

H

H

R
6

R
5

*

 5 

wherein * indicates the atom of connection of Q; 

R5 is H, CF3, CN and NO2;  

R6 is OH, Halogen, -N+(Me)3(W
-), -O(CH2)n-LG and -(OCH2CH2)m-LG; 

n is 1-3; 

and m is 2-3; 10 

with the proviso that if R4 has the meaning of Halogen or -N+(Me)3(W
-), R3 has the meaning of 

CF3, CN or NO2 and 

with the proviso that if R6 has the meaning of Halogen or -N+(Me)3(W
-), R5 has the meaning of 

CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof.  15 

 

10. Compounds according to any of the claims 7 to 9,  

 

wherein 

R1 is tert-butyloxycarbonyl (BOC); 20 

R2 is methyl or tert- butyl; 

wherein at least one of R1 and R2 is not H; 

R3 is H;  

R4 is -O(CH2)n-LG;  

X is N; 25 

LG is methylsulfonyloxy and (4-methylphenyl)sulfonyloxy; 

W- is CF3(S(O)2O
-, bromide anion and CF3C(O)O-; 

Q is a group 

H

H

R
6

R
5

*

 

wherein * indicates the atom of connection of Q; 30 

R5 is H, CF3, CN and NO2;  

R6 is OH, Halogen, -N+(Me)3(W
-), -O(CH2)n-LG and -(OCH2CH2)m-LG; 
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n is 1-3; 

and m is 2-3; 

with the proviso that if R4 has the meaning of Halogen or -N+(Me)3(W
-), R3 has the meaning of 

CF3, CN or NO2 and 

with the proviso that if R6 has the meaning of Halogen or -N+(Me)3(W
-), R5 has the meaning of 5 

CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof.  

 

 

11. Compounds of Formula I:  10 

tert-butyl 4-{3-[(3R)-3-({(1S)-3-methoxy-1-[3-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)- 

phenyl]-3-oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-({3-methoxy-1-[4-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)phenyl]-

3-oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-1-[4-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-15 

phenyl]-3-oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-({(1S)-3-methoxy-1-[5-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-

pyridin-3-yl]-3-oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylat,  

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-1-[5-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-

pyridin-3-yl]-3-oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  20 

tert-butyl 4-{3-[(3R)-3-{[3-methoxy-1-{5-[4-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-

phenyl]pyridin-3-yl}-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-

carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-{5-[4-(2-{[(4-methylphenyl)sulfonyl]oxy}-

ethoxy)phenyl]pyridin-3-yl}-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl} 25 

piperidine-1-carboxylate;  

tert-butyl 4-{3-[(3R)-3-({1-[5-(4-chloro-3-cyanophenyl)pyridin-3-yl]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl-4-{3-[(3R)-3-{[(1S)-1-{5-[(3-bromo-4-cyanobenzyl)oxy]pyridin-3-yl}-3-methoxy-

3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  30 

tert-butyl 4-{3-[(3R)-3-{[3-methoxy-1-{5-[3-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-

phenyl]pyridin-3-yl}-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-

carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[3-methoxy-1-{5-[2-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)-

phenyl]pyridin-3-yl}-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-35 

carboxylate,  

tert-butyl 4-{3-[(3R)-3-({1-[5-(4-chloro-3-nitrophenyl)pyridin-3-yl]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  
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tert-butyl 4-{3-[(3R)-3-({1-[5-fluoro-4'-(2-{[(4-methylphenyl)sulfonyl]oxy}ethoxy)biphenyl-

3-yl]-3-methoxy-3-oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl} piperidine-1-

carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{[4-(2-{[(4-methylphenyl)sulfonyl]oxy}-

ethoxy)phenyl]ethynyl}pyridin-3-yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}-5 

piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{[3-(2-{[(4-methylphenyl)sulfonyl]oxy}-

ethoxy)phenyl]ethynyl}pyridin-3-yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}-

piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{2-[4-(2-{[(4-methylphenyl)sulfonyl]oxy}-10 

ethoxy)phenyl]ethyl}pyridin-3-yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}-

piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{2-[3-(2-{[(4-methylphenyl)sulfonyl]oxy}-

ethoxy)phenyl]ethyl}pyridin-3-yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}-

piperidine-1-carboxylate,  15 

tert-butyl 4-[3-((3R)-3-{[1-(4-hydroxyphenyl)-3-methoxy-3-oxopropyl]carbamoyl}piperidin-

1-yl)-3-oxopropyl]piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-({(1S)-1-[3-hydroxyphenyl]-3-methoxy-3-oxopropyl}carbamoyl)-

piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-({(1S)-1-[5-(hydroxy)pyridin-3-yl]-3-methoxy-3-oxopropyl}-20 

carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-({1-[5-(3-hydroxyphenyl)pyridin-3-yl]-3-methoxy-3-oxopropyl}-

carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-({1-[5-(4-hydroxyphenyl)pyridin-3-yl]-3-methoxy-3-oxopropyl}-

carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  25 

tert-butyl 4-{3-[(3R)-3-({1-[5-(2-hydroxyphenyl)pyridin-3-yl]-3-methoxy-3-oxopropyl}-

carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1-(5-fluoro-4'-hydroxybiphenyl-3-yl)-3-methoxy-3-oxopropyl]-

carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(4-hydroxyphenyl)-3-oxopropyl]-30 

carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-hydroxypyridin-3-yl)-3-oxopropyl]-

carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-1-[5-(4-hydroxyphenyl)pyridin-3-yl]-3-

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  35 

tert-butyl 4-(3-{(3R)-3-[(3-tert-butoxy-1-{5-[(4-hydroxyphenyl)ethynyl]pyridin-3-yl}-3-

oxopropyl)carbamoyl]piperidin-1-yl}-3-oxopropyl)piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-{5-[(3-hydroxyphenyl)ethynyl]pyridin-3-yl}-3-



r' r  
'H- 

. 

- 245 - 

oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-(3-{(3R)-3-[(3-tert-butoxy-1-{5-[2-(4-hydroxyphenyl)ethyl]pyridin-3-yl}-3-

oxopropyl)carbamoyl]piperidin-1-yl}-3-oxopropyl)piperidine-1-carrboxylate,  

tert-butyl 4-(3-{(3R)-3-[(3-tert-butoxy-1-{5-[2-(3-hydroxyphenyl)ethyl]pyridin-3-yl}-3-

oxopropyl)carbamoyl]piperidin-1-yl}-3-oxopropyl)piperidine-1-carboxylate,  5 

 

 

12. Compounds of Formula II: 
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wherein 

R1 is hydrogen or an amine-protecting group; wherein the term “amine-protecting group” 

as employed herein by itself or as part of another group is known or obvious to someone 

skilled in the art, which is chosen is chosen from but not limited to a class of protecting 

groups namely carbamates, amides, imides, N-alkyl amines, N-aryl amines, imines, 15 

enamines, boranes, N-P protecting groups, N-sulfenyl, N-sulfonyl and N-silyl, wherein 

the “amine-protecting group” is preferably carbobenzyloxy (Cbz), p-methoxybenzyl 

carbonyl (Moz or MeOZ), tert-butyloxycarbonyl (BOC), 9-fluorenylmethyloxycarbonyl 

(FMOC), benzyl (Bn), p-methoxybenzyl (PMB), 3,4-dimethoxybenzyl (DMPM), p-

methoxyphenyl (PMP), triphenylmethyl (Trityl), methoxyphenyl diphenylmethyl (MMT) or 20 

the protected amino group is a 1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl (phthalimido) or an 

azido group; 

R2 is hydrogen or a carboxyl-protecting group; wherein the term “carboxyl-protecting 

group” as employed herein by itself or as part of another group is known or obvious to 

someone skilled in the art, which is chosen from but not limited to a class of protecting 25 

groups namely esters, amides and hydrazides, wherein the “carboxyl-protecting group” 

is preferably methyl, ethyl, propyl, butyl, tert-butyl, allyl, benzyl, 4-methoxybenzyl or 4-

methoxyphenyl; 

wherein at least one of R1 and R2 is not hydrogen; 

R3 is selected from the group consisting of H, F, CF3, COR9, COOR10, SOR10, SO2R
10, 30 

CN and NO2; preferably R3 is selected from the group consisting of H, F, CF3, CN, NO2; 
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R7 is selected from the group consisting of Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z, 

-OCH2-Z; -CH2-CH2-Z, -CH=CH-Z and -C≡C-Z;  

X is selected from CH or N; 

Y is selected from 18F or F; 

R9 is hydrogen or (C1-C6)alkyl; preferably hydrogen or (C1-C4) alkyl, more preferably 5 

hydrogen, methyl, ethyl or tert-butyl; 

R10 is (C1-C6)alkyl; preferably (C1-C4) alkyl, more preferably methyl, ethyl or tert-butyl; 

Z is a group 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 10 

R5 is selected from the group consisting of H, CF3, COR9, COOR10, SOR10, SO2R
10, CN 

and NO2; preferably R5 is selected from the group consisting of H, CF3, CN, NO2
; 

R8 is selected from the group consisting of Y, -O(CH2)n-Y and -(OCH2CH2)m-Y;  

n is 1-3; 

and m is 2-3; 15 

with the proviso that if R7 has the meaning Y, R3 has the meaning of CF3, COR9, COOR10, 

SOR10, SO2R
10, CN or NO2 and 

with the proviso that if R8 has the meaning Y, R5 has the meaning of CF3, COR9, COOR10, 

SOR10, SO2R
10, CN or NO2; 

 20 

including E and Z-isomers and diastereomers, mixtures thereof, and any pharmaceutically 

acceptable salt or complex thereof. 

 

 

13. Compounds according to claim 12,  25 

 

wherein 

R1 is hydrogen or an amine-protecting group; wherein the term “amine-protecting group” 

as employed herein by itself or as part of another group is known or obvious to someone 

skilled in the art, which is chosen is chosen from but not limited to a class of protecting 30 

groups namely carbamates, amides, imides, N-alkyl amines, N-aryl amines, imines, 

enamines, boranes, N-P protecting groups, N-sulfenyl, N-sulfonyl and N-silyl, wherein 

the “amine-protecting group” is preferably carbobenzyloxy (Cbz), p-methoxybenzyl 

carbonyl (Moz or MeOZ), tert-butyloxycarbonyl (BOC), 9-fluorenylmethyloxycarbonyl 

(FMOC), benzyl (Bn), p-methoxybenzyl (PMB), 3,4-dimethoxybenzyl (DMPM), p-35 
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methoxyphenyl (PMP), triphenylmethyl (Trityl), methoxyphenyl diphenylmethyl (MMT) or 

the protected amino group is a 1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl (phthalimido) or an 

azido group; 

R2 is hydrogen or a carboxyl-protecting group; wherein the term “carboxyl-protecting 

group” as employed herein by itself or as part of another group is known or obvious to 5 

someone skilled in the art, which is chosen from but not limited to a class of protecting 

groups namely esters, amides and hydrazides, wherein the “carboxyl-protecting group” 

is preferably methyl, ethyl, propyl, butyl, tert-butyl, allyl, benzyl, 4-methoxybenzyl or 4-

methoxyphenyl; 

wherein at least one of R1 and R2 is not hydrogen; 10 

R3 is H, F, CF3, CN and NO2;  

R7 is Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z, -OCH2-Z; -CH2-CH2-Z, -CH=CH-Z  

or  -C≡C-Z;  

X is CH or N; 

Y is 18F or F; 15 

Z is a group 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 

R5 is H, CF3, CN and NO2;  

R8 is Y, -O(CH2)n-Y or  -(OCH2CH2)m-Y;  20 

n is 1-3; 

and m is 2-3; 

with the proviso that if R7 has the meaning of Y, R3 has the meaning of CF3, CN or NO2 and 

with the proviso that if R8 has the meaning of Y, R5 has the meaning of CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof.  25 

 

14. Compounds according to claims 12 or 13,  

 

wherein 

R1 is hydrogen or an amine-protecting group selected from the group comprising tert-30 

butyloxycarbonyl (BOC), carbobenzyloxy (Cbz) and 9-fluorenylmethyloxycarbonyl 

(FMOC); 

R2 is hydrogen or a carboxyl-protecting group selected from the group comprising 

methyl, ethyl, propyl, tert- butyl, benzyl and p-methoxybenzyl; 

wherein at least one of R1 and R2 is not hydrogen; 35 
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R3 is H, F, CF3, CN and NO2;  

R7 is Y, -O(CH2)n-Y, -(OCH2CH2)m-Y, Z, -OCH2-Z; -CH2-CH2-Z, -CH=CH-Z  

or  -C≡C-Z;  

X is N; 

Y is 18F or F; 5 

Z is a group 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 

R5 is H, CF3, CN and NO2;  

R8 is Y, -O(CH2)n-Y or  -(OCH2CH2)m-Y;  10 

n is 1-3; 

and m is 2-3; 

with the proviso that if R7 has the meaning of Y, R3 has the meaning of CF3, CN or NO2 and 

with the proviso that if R8 has the meaning of Y, R5 has the meaning of CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof.  15 

 

15. Compounds according to any of the claims 12 to 14,  

 

wherein 

R1 is tert-butyloxycarbonyl (BOC); 20 

R2 is methyl or tert- butyl; 

wherein at least one of R1 and R2 is not hydrogen; 

R3 is H;  

R7 is -O(CH2)n-Y;  

X is N; 25 

Y is 18F or F; 

Z is a group 

 

H

H

R
8

R
5

*

 

wherein * indicates the atom of connection of Z; 

R5 is H, CF3, CN and NO2;  30 

R8 is Y, -O(CH2)n-Y or  -(OCH2CH2)m-Y;  

n is 1-3; 
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and m is 2-3; 

with the proviso that if R7 has the meaning of Y, R3 has the meaning of CF3, CN or NO2 and 

with the proviso that if R8 has the meaning of Y, R5 has the meaning of CF3, CN or NO2; 

including E and Z-isomers and diastereomers and mixtures thereof.  

 5 

16. Compounds of Formula II:  

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]carbonyl}-

amino)-3-[3-(2-fluoroethoxy)phenyl]propanoic acid,  

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]carbonyl}-

amino)-3-[4-(2-fluoroethoxy)phenyl]propanoic acid,  10 

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-1-[5-(2-fluoroethoxy)pyridin-3-yl]-3-oxopropyl}-

carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl-4-{3-[(3R)-3-{[(1S)-1-(3-{2-[2-(2-fluoroethoxy)ethoxy]ethoxy}phenyl)-3-

methoxy-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl-4-{3-[(3R)-3-{[(1S)-1-(5-{2-[2-(2-fluoroethoxy)ethoxy]ethoxy}pyridin-3-yl)-3-15 

methoxy-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[1-{5-[3-(2-fluoroethoxy)phenyl]pyridin-3-yl}-3-methoxy-3-

oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]carbonyl}-

amino)-3-{5-[3-(2-fluoroethoxy)phenyl]pyridin-3-yl}propanoic acid, 20 

tert-butyl 4-(3-{(3R)-3-[(1-{5-[4-(2-fluoroethoxy)phenyl]pyridin-3-yl}-3-methoxy-3-

oxopropyl)carbamoyl]piperidin-1-yl}-3-oxopropyl)piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyl}amino)-3-{5-[4-(2-fluoroethoxy)phenyl]pyridin-3-yl}propanoic acid, 

tert-butyl 4-(3-{(3R)-3-[(1-{5-[2-(2-fluoroethoxy)phenyl]pyridin-3-yl}-3-methoxy-3-25 

oxopropyl)carbamoyl]piperidin-1-yl}-3-oxopropyl)piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]-

carbonyl}amino)-3-{5-[2-(2-fluoroethoxy)phenyl]pyridin-3-yl}propanoic acid, 

tert-butyl 4-{3-[(3R)-3-({1-[5-(3-cyano-4-fluorophenyl)pyridin-3-yl]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 30 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl] 

carbonyl}amino)-3-[5-(3-cyano-4-fluorophenyl)pyridin-3-yl]propanoic acid, 

tert-butyl 4-{3-[(3R)-3-({1-[5-(4-cyano-3-fluorophenyl)pyridin-3-yl]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl] 35 

carbonyl}amino)-3-[5-(4-cyano-3-fluorophenyl)pyridin-3-yl]propanoic acid, 

tert-butyl 4-{3-[(3R)-3-({1-[5-(4-fluoro-3-nitrophenyl)pyridin-3-yl]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 
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3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl] 

carbonyl}amino)-3-[5-(4-fluoro-3-nitrophenyl)pyridin-3-yl]propanoic acid, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-1-{5-[(3-cyano-4-fluorobenzyl)oxy]pyridin-3-yl}-3-methoxy-3-

oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-1-{5-[(4-cyano-3-fluorobenzyl)oxy]pyridin-3-yl}-3-methoxy-3-5 

oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{[4-(2-fluoroethoxy)phenyl]ethynyl}-

pyridine-3-yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{[3-(2-fluoroethoxy)phenyl]ethynyl} 10 

pyridin-3-yl)3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({1-[5-fluoro-4'-(2-fluoroethoxy)biphenyl-3-yl]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyl}amino)-3-[5-fluoro-4'-(2-fluoroethoxy)biphenyl-3-yl]propanoic acid, 15 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-({[4-(2-fluoroethoxy)phenyl]ethyl}pyridin-3-

yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-({[3-(2-fluoroethoxy)phenyl]ethyl}pyridin-3-

yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

(E/Z) tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-({[3-(2-fluoroethoxy)phenyl]ethenyl}-20 

pyridin-3-yl)3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-1-{3-[2-[18F]fluoroethoxy]phenyl}-3-methoxy-3-

oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate  

(3S)-3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]-

carbonyl}amino)-3-{3-[2-[18F]fluoroethoxy]phenyl}propanoic acid,  25 

tert-butyl 4-{3-[(3R)-3-({1-[4-(2-[18F]fluoroethoxy)phenyl]-3-methoxy-3-oxopropyl}-

carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyl}amino)-3-{4-[2-[18F]fluoroethoxy]phenyl}propanoic acid,  

tert-butyl 4-{3-[(3R)-3-({(1S)-3-tert-butoxy-1-[5-(2-[18F]fluoroethoxy)pyridin-3-yl]-3-30 

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-({(1S)-1-[5-(2-[18F]fluoroethoxy)pyridin-3-yl]-3-methoxy-3-

oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

(3S)-3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyl}amino)-3-{5-[2-[18F]fluoroethoxy]pyridin-3-yl}propanoic acid, 35 

tert-butyl 4-(3-{(3R)-3-[(1-{5-[2-[18F]fluoroethoxy]pyridin-3-yl}-3-methoxy-3-

oxopropyl)carbamoyl]piperidin-1-yl}-3-oxopropyl)piperidine-1-carboxylate, 
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3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]-

carbonyl}amino)-3-{5-[2-[18F]fluoroethoxy]pyridin-3-yl}propanoic acid , 

tert-butyl 4-{3-[(3R)-3-{[(1S)-1-(5-{4-[2-[18F]fluoroethoxy]phenyl}pyridin-3-yl)-3-methoxy-

3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

(3S)-3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]-5 

carbonyl}amino)-3-(5-{4-[2-[18F]fluoroethoxy]phenyl}pyridin-3-yl)propanoic acid, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{4-[2-[18F]fluoroethoxy]phenyl}pyridin-3-

yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-(3-{(3R)-3-[(1-{5-[3-cyano-4-[18F]fluorophenyl]pyridin-3-yl}-3-methoxy-3-

oxopropyl)carbamoyl]piperidin-1-yl}-3-oxopropyl)piperidine-1-carboxylate, 10 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-

yl]carbonyl}amino)-3-[5-(3-cyano-4-[18F]fluorophenyl)pyridin-3-yl]propanoic acid, 

tert-butyl 4-(3-{(3R)-3-[(1-{5-[4-cyano-3-[18F]fluorophenyl]pyridin-3-yl}-3-methoxy-3-

oxopropyl)carbamoyl]piperidin-1-yl}-3-oxopropyl)piperidine-1-carboxylate, 

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-15 

yl]carbonyl}amino)-3-{5-[4-cyano-3-[18F]fluorophenyl]pyridin-3-yl}propanoic acid, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{[4-(2-[18F]fluoroethoxy)phenyl]ethynyl} -

pyridine-3-yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-

carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-(5-{[3-(2-[18F]fluoroethoxy)phenyl]ethynyl} 20 

pyridin-3-yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-({[4-(2-[18F]fluoroethoxy)phenyl]ethyl} 

pyridin-3-yl)-3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 

tert-butyl 4-{3-[(3R)-3-{[(1S)-3-tert-butoxy-1-({[3-(2-[18F]fluoroethoxy)phenyl]ethyl} 

pyridin-3-yl)3-oxopropyl]carbamoyl}piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate, 25 

tert-butyl 4-{3-[(3R)-3-({1-[3-(2-{2-[2-[18F]fluoroethoxy]ethoxy}ethoxy)phenyl]-3-methoxy-

3-oxopropyl}carbamoyl)piperidin-1-yl]-3-oxopropyl}piperidine-1-carboxylate,  

3-({[(3R)-1-{3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propanoyl}piperidin-3-yl]carbonyl}-

amino)-3-[3-(2-{2-[2-[18F]fluoroethoxy]ethoxy}ethoxy)phenyl]propanoic acid,  

 30 

17. Use of the compounds of Formula III or mixtures thereof for the manufacture of diagnostic 

agents, especially for imaging thrombi.  

 

18. A kit comprising a sealed vial containing a predetermined quantity of a compound of  

Formula I according to any of the claims 7 to 11, stereoisomers thereof and their mixtures, 35 

and suitable salts of inorganic or organic bases and acids thereof, hydrates, and solvates 

thereof. 
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