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General procedure for the preparation of compounds of formula I 

Compounds of formula I are compounds in which Y is a divalent group of formula Y1 

or Y2. Although groups Y1 and Y2 are different the approach to be considered for the synthesis 

of compounds of formula I in which Y is Y1 or Y2 is similar and mainly depends on the 

functional group present in the linker Y. The following synthesis described for Y2 can be 5 

extended with minor modifications to Y1. 

Compounds XII represents a compound wherein A1 is alkylene substituted with oxo, 

leading to an aldehyde or ketone protected as cyclic acetal. The cyclic  

acetal-protecting group (PG) can be removed leading to a compound of formula XIII. 

The synthesis of compounds of formula I may require the protection of potential 10 

reactive functionalities in addition to those methods already described. Examples of compatible 

protecting groups (PG) and their particular methods of protection and deprotection are described 

in “Protecting groups in organic Synthesis” by T.W. Green and P. Wutz (Wiley-Interscience 

publication, 1999). Compounds I can be prepared for example by reaction of a compound of 

general formula XIII with a compound of formula XIV. This reductive amination reaction can 15 

be performed following several different protocols described in the literature. For example, it 

can be performed in solvent such as methanol, ethanol, tetrahydrofuran (THF) or 

dichloromethane (DCM) using a reducing agent such as NaBH4, NaCNBH3 or NaB(AcO)3H. It 

could be useful to preform the imine before adding the reducing agent. The reaction proceeds 

smoothly at room temperature (RT) over 1 to 12 hours. 20 

The intermediate XII can be easily prepared by reaction of a compound XI with a 

compound of formula HO-(CH2)s-R2 under the known condensation conditions for the 

preparation of esters. The reaction occurs smoothly in an aprotic polar solvent such as DCM, 

THF or DMF at room or higher temperature in the presence of a condensing agent such as EDC, 

DCC, HATU. Alternatively the acid XI can be converted into the corresponding chloride (e.g. 25 

with COCl2 in DMC) or imidazolide (with CDI in DCM or DMF) and then treated with 

HO-(CH2)s-R2. 
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 optionally substituted by one or more groups selected from –OH, halogen, -CN,  

(C1-C6)alkyl, (C1-C6)alkoxy, (C1-C6)haloalkyl, (C1-C6)haloalkoxy and  

aryl(C1-C6)alkyl; 

n is at each occurrence independently 0 or an integer from 1 to 3; 

m is at each occurrence independently an integer from 1 to 3; 5 

E is absent or is selected from -O-, -NR7-, -NR7-C(O)-, -C(O)-NR7-, -OC(O)-, 

-C(O)-(CH2)n-O-; -NR7-C(O)-(CH2)n-O-, -NR7-C(O)-NR7- and -S-; 

G is arylene or heteroarylene, optionally substituted by one or more substituents 

selected from halogen atoms, -OH, oxo (=O), -SH, -NO2, -CN, -CON(R6)2,  

 -NH2, -NHCOR6, -CO2R6, (C1-C10)alkylsulfanyl, (C1-C10)alkylsulfinyl,  10 

(C1-C10)alkylsulfonyl, (C1-C10)alkyl, aryl, haloaryl, heteroaryl and  

 (C1-C10)alkoxy; 

R1 is selected from (C3-C8)cycloalkyl, (C3-C8)heterocycloalkyl, aryl, heteroaryl, 

aryl(C1-C6)alkyl, heteroaryl(C1-C6)alkyl and (C3-C8)cycloalkyl(C1-C6)alkyl, 

optionally substituted by one or more group selected independently from 15 

halogen, (C1-C8)alkyl, and (C1-C10)alkoxy; 

s is 0 or an integer from 1 to 3; 

R2 is a nitrogen containing group which is selected from: 

- a group (a) which is -NR3R4 wherein  R3 and R4 are independently hydrogen or  

 (C1-C4) alkyl; and 20 

- a group (b) of formula J1, J2, J3, J4 or J5  

 

R5 is a group of formula K 
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2-oxo-1,2-dihydroquinolin-5-yl)ethyl)amino)methyl)benzamido)propoxy)phenyl)-2-

phenylacetate; 

1-benzylpiperidin-4-yl (S)-2-hydroxy-2-(3-((4-((3-(4-((((R)-2-hydroxy-2-(8-

hydroxy-2-oxo-1,2-dihydroquinolin-5-

yl)ethyl)amino)methyl)phenyl)ureido)methyl)benzyl)oxy)phenyl)-2-phenylacetate; 5 

1-benzylpiperidin-4-yl (S)-2-hydroxy-2-(3-((4-((3-(4-((((R)-2-hydroxy-2-(8-

hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)ethyl)amino)methyl)-3-

methoxyphenyl)ureido)methyl)benzyl)oxy)phenyl)-2-phenylacetate; 

1-benzylpiperidin-4-yl (S)-2-hydroxy-2-(3-((4-((3-(4-((((R)-2-hydroxy-2-(8-

hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)ethyl)amino)methyl)-2-10 

methoxyphenyl)ureido)methyl)benzyl)oxy)phenyl)-2-phenylacetate; 

and pharmaceutically acceptable salt and solvate thereof. 

 

11. A pharmaceutical composition comprising a compound of formula I as defined in 

any one of the claims 1-9, with one or more pharmaceutically acceptable carriers and/or 15 

excipients. 

 

12. A pharmaceutical composition according to claim 11 to be administered by 

inhalation, such as inhalable powders, propellant-containing metering aerosols or 

propellant-free inhalable formulations. 20 

 

13. A compound of formula I as defined in claims 1-10 for use in the prevention 

and/or treatment of broncho-obstructive or inflammatory diseases, preferably asthma or 

chronic bronchitis or chronic obstructive pulmonary disease (COPD). 

 25 

14. A combination of a compound of formula I as defined in any one of the 

claims 1-10 with one or more active ingredients selected from the classes 

consisting of corticosteroids, P38 MAP kinase inhibitors, IKK2 inhibitors, HNE 

inhibitors, PDE4 inhibitors, leukotriene modulators, NSAIDs and mucus 

regulators. 30 

 

15. A device comprising the pharmaceutical composition according to claim 14, 
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which may be a single- or multi-dose dry powder inhaler, a metered dose inhaler 

and a soft mist nebulizer.  

 

16. Use of a compound of formula I as defined in claims 1-10 in the manufacture of 

a medicament for the prevention and/or treatment of broncho-obstructive or 5 

inflammatory diseases, preferably asthma or chronic bronchitis or chronic obstructive 

pulmonary disease (COPD). 

 


