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Tvrosine based linkers for the releasable connection of peptides

The invention relates to novel tyrosine based linkers that allow the releasable connection of peptides
or proteins with other molecular entities, e.g. polyethylene glycol, to processes for their preparation

and their use for preparing medicaments for the treatment and/or prophylaxis of diseases.

Many therapeutically active peptides or proteins suffer from high clearance in vivo. Several

approaches to form an injectable depot of such drugs exist that involve the use of macromolecules.

Polymer matrices that contain a drug molecule in a non covalently bound state are well known.
These can also be injectable as hydro gels, micro particles or micelles. The release kinetics of such
drug products can be quite unreliable with high inter patient variability. Production of such polymers
can harm the sensitive drug substance or it can undergo side reactions with the polymer during its

degradation (D.H. Lee et al., J. Contr. Rel., 2003, 92, 291-299).

Permanent PEGylation of peptides or proteins to enhance their solubility, reduce immunogenicity
and increase half live by reducing renal clearance is a well known concept since early 1980s (Caliceti
P.,Veronese F.M., Adv. Drug Deliv. Rev.2003, 55, 1261-1277). For several drugs this has been
used with success, but with many examples the PEGylation reduces efficacy of drug substance to an
extent that this concept is not suitable any more (T. Peleg-Shulman et al., J. Med. Chem., 2004, 47,
4897-4904).

A suitable alternative are polymer based prodrugs. The current definitions for prodrugs by the
IUPAC state the following terms (International Union of Pure and Applied Chemistry and
International Union of Biochemistry: GLOSSARY OF TERMS USED IN MEDICINAL
CHEMISTRY (Recommendations 1998); in Pure & Appl. Chem. Vol 70, No. 5, 1998, p. 1129-
1143):

Prodrug: A prodrug is any compound that undergoes biotransformation before exhibiting its
pharmacological effects. Prodrugs can thus be viewed as drugs containing specialized non-toxic
protective groups used in a transient manner to alter or to eliminate undesirable properties in the

parent molecule.

Carrier-linked prodrug (Carrier prodrug): A carrier-linked prodrug is a prodrug that contains a
temporary linkage of a given active substance with a transient carrier group that produces improved
physicochemical or pharmacokinetic properties and that can be easily removed in vivo, usually by a

hydrolytic cleavage.
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Cascade prodrug: A cascade prodrug is a prodrug for which the cleavage of the carrier group

becomes effective only after unmasking an activating group.

Several examples of PEG-based carrier prodrugs exist, most of them with the need for enzymatic
activation of the linker between the active drug and the carrier, mostly initiated by enzymatic
hydrolysis. Since esters are cleaved very readily and unpredictably in vivo, direct ester linkers for
carrier pro drug have limitations to their usability (J. Rautio et al., Nature Reviews Drug discovery,

2008, 7 255-270).

Commonly used alternative approaches are cascading linkers attached to an amine functionality in
the peptide or protein. In cascading linkers a masking group has to be removed as the rate limiting
step in the cascade. This activates the linker to decompose in a second position to release the peptide
or protein. Commonly the masking group can be removed by an enzymatic mechanism
(R.B.Greenwald et al. in W02002/089789, Greenwald, et al., J. Med. Chem. 1999, 42, 3657-3667,
F.M.H. DeGroot et al. in W02002/083180 and W02004/043493, and D. Shabat ¢t al. in
W02004/019993).

An alternative not relying on enzymatic activation is the concept of U. Hersel et al. in
W02005/099768. In their approach the masking group on a phenol is removed in a purely pH
dependent manner by the attack of an internal nucleophile. This activates the linker for further

decomposition.

As mentioned by U. Hersel et al. in W02005/099768, “The disadvantage in the abovementioned
prodrug systems described by Greenwald, DeGroot and Shabat is the release of potentially toxic
aromatic small molecule side products like quinone methides after cleavage of the temporary linkage.
The potentially toxic entities are released in a 1:1 stoichiometry with the drug and can assume high

in vivo concentrations.” The same problem holds true for the system by Hersel et al. as well.

For small organic molecules a plethora of different prodrug approaches exist (J. Rautio et al., Nature
Reviews Drug discovery, 2008, 7 255-270). The approach used by U. Hersel et al. as release
mechanism for their masking group has been used as a prodrug approach for phenolic groups of
small molecules since the late 1980s. (W.S. Saari in EP 0296 811 and W.S. Saari et al., J. Med.
Chem. 1990, Vol 33, No 1, p 97-101).

Alternative amine based prodrug system are based on the slow hydrolysis of bis-hydroxyethyl
glycine as a cascading prodrug. The hydroxy groups of the bis-hydroxyethyl glycine are masked by
esters that are prone to hydrolysis by esterases (R. Greenwald et al., J. Med. Chem. 2004, 47, 726—
734 and D. Vetter et al. in WO 2006/136586).



10

15

20

WO 2013/064455 PCT/EP2012/071373

-3-

In contrast to the prodrug approaches listed above, which are all based on masking amine
functionalities, the current invention is based on masking the phenolic group of a tyrosine in peptides
or proteins. A carrier-linked prodrug is used, based on the internal nucleophile assisted cleavage of a
carbamate on this phenolic group. The key advantage to other prodrug classes mentioned above is
the toxicological harmlessness of the linker decomposition product, a cyclic urea permanently
attached to the carrier. Furthermore, the decomposition of the prodrug is not dependent on enzymatic
mechanisms that might cause a high inter patient variability of cleavage kinetics. The cleavage
mechanism is solely pH dependent as an internal amine that is protonated at acidic pH gets activated

at higher (neutral) pH to act as a nucleophile attacking the phenolic carbamate based on the tyrosine.

In the context of the present invention, compounds are now described which encompass tyrosine
amino acid based molecular entities that enable the construction of said carrier linker prodrugs of

any peptide or protein that contains at least one tyrosine.

The present invention provides compounds of the formula

O @)
4
JJ\ N/ R
H
R3
@,
1 /NH
in which
n represents the number 0, 1, 2, 3 or 4,
m represents the number 0, 1, 2, 3 or 4,

where m and n together are the number 1, 2, 3, 4, 5 or 6,
R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,
R? represents tert-butyloxycarbonyl,

R? represents hydrogen, methyl, ethyl, n-propyl, isopropyl or benzyl,
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R* represents a group of the formula
11
R® O R’ O R
6 * /K/ R8 * /K/ R1 2
)vR N N
’ , Po H , 13 H
Rg R10 R R14
or N O ~ 0 T~ O ~ N
3
where
* is the point of attachment to the nitrogen,
5 p represents the number 1, 2, 3, 4 or 5,
R’ represents hydrogen, aminocarbonyl, (Ci-Cy)-alkylaminocarbonyl,
phenylaminocarbonyl or a group of the formula
O
H H O
O N 0
Y o N H2 or Y N H2
15
4 R R'6 ;s R R'®
where
10 # is the point of attachment to the carbon atom,
0 represents the number 1, 2, 3, 4 or 5,
R represents hydrogen or (Ci-Ca)-alkyl,
R'S  represents hydrogen or (C-Ca)-alkyl,
RY represents the side group of a natural c-amino acid or its homologues or
15 isomers,

and
R represents hydrogen or methyl,

R® represents —S-trityl, thiolyl, azidyl, acetylenyl, hydroxycarbonyl or amine,
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R’ represents hydrogen or aminocarbonyl,

R® represents -S-trityl, thiolyl, azidyl, acetylenyl, hydroxycarbonyl or amine,
R’ represents hydrogen or (C;-Ca)-alkyl,

R" represents hydrogen or (Ci-Ca)-alkyl,

R" represents hydrogen or aminocarbonyl,

R" represents -S-trityl, thiolyl, azidyl, acetylenyl, hydroxycarbonyl or amine,

R"? represents the side group of a natural a-amino acid or its homologues or isomers,

R" represents hydrogen or methyl,
and salts thereof, solvates thereof and the solvates of salts thereof.

Compounds according to the invention are the compounds of the formula (I) and the salts thereof,
solvates thereof and solvates of the salts thereof, the compounds which are embraced by formula (1)
and are of the formulae specified below and the salts thereof, solvates thereof and solvates of the
salts thereof, and the compounds which are embraced by formula (I) and are specified below as
working examples and salts thereof, solvates thereof and solvates of the salts thercof, if the
compounds which are embraced by formula (I) and are specified below are not already salts, solvates

and solvates of the salts.

Depending on their structure, the compounds according to the invention may exist in stereoisomeric
forms (enantiomers, diastercomers). The invention therefore embraces the enantiomers or
diastereomers and the particular mixtures thereof. The stereoisomerically homogeneous constituents

can be isolated in a known manner from such mixtures of enantiomers and/or diasterecomers.

When the compounds according to the invention can occur in tautomeric forms, the present invention

embraces all tautomeric forms.

In the context of the present invention, preferred salts are physiologically acceptable salts of the
compounds according to the invention. Also included are salts which are not suitable themselves for
pharmaceutical applications, but, for example, can be used for the isolation or purification of the

compounds according to the invention.
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Physiologically acceptable salts of the compounds according to the invention include acid addition
salts of mineral acids, carboxylic acids and sulfonic acids, for example salts of hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, toluene-
sulfonic acid, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid, trifluoroacetic acid,
propionic acid, lactic acid, tartaric acid, maleic acid, citric acid, fumaric acid, maleic acid and

benzoic acid.

Physiologically acceptable salts of the compounds according to the invention also include salts of
customary bases, for example and with preference alkali metal salts (e.g. sodium and potassium
salts), alkaline earth metal salts (e.g. calcium and magnesium salts) and ammonium salts derived
from ammonia or organic amines having 1 to 16 carbon atoms, for example and with preference
cthylamine, diethylamine, triethylamine, ethyldiisopropylamine, monoethanolamine, diethanolamine,
tricthanolamine, dicyclohexylamine, dimethylaminoethanol, procaine, dibenzylamine, N-methyl-

morpholine, arginine, lysine, ethylenediamine and N-methylpiperidine.

In the context of the invention, solvates refer to those forms of the compounds according to the
invention which, in the solid or liquid state, form a complex by coordination with solvent molecules.
Hydrates are a specific form of the solvates, in which the coordination is with water. Preferred

solvates in the context of the present invention are hydrates.

In the context of the present invention, the substituents have the following meaning unless otherwise

specified:

(Ci-C4)-Alkyl are in the context of the invention a straight-chain or branched alkyl radical having
respectively 1 to 4 carbon atoms. Examples which may be preferably mentioned are: methyl, ethyl,

n-propyl, isopropyl, n-butyl, iso-butyl, sec-butyl, tert-butyl.

(C1-Cs)-Alkylaminocarbonyl in the context of the invention represents an aminocarbonyl group with

a straight-chain or branched alkyl substituent which contains 1 to 4 carbon atoms. Examples which
may be preferably mentioned are: methylaminocarbonyl, ethylaminocarbonyl, n-
propylaminocarbonyl, isopropylaminocarbonyl, n-butylaminocarbonyl, iso-butylaminocarbonyl, sec-

butylaminocarbonyl, tert-butylaminocarbonyl.

The side group of an o-amino acid in the meaning of R" and R!” encompasses both the side groups
g P group

of naturally occurring a-amino acids and the side groups of homologs and isomers of these a-amino
acids. The a-amino acid may in this connection have both the L and the D configuration or else be a

mixture of the L form and D form. Examples of side groups which may be mentioned are: hydrogen
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(glycine), methyl (alanine), propan-2-yl (valine), propan-1-yl (norvaline), 2-methylpropan-1-yl
(leucine), 1-methylpropan-1-yl (isoleucine), butan-1-yl (norleucine), phenyl (2-phenylglycine),
benzyl (phenylalanine), p-hydroxybenzyl (tyrosine), indol-3-ylmethyl (tryptophan), imidazol-4-
ylmethyl (histidine), hydroxymethyl (serine), 2-hydroxyethyl (homoserine), 1-hydroxyethyl
(threonine), mercaptomethyl (cysteine), methylthiomethyl (S-methylcysteine), 2-mercaptoethyl
(homocysteine), 2-methylthioethyl (methionine), carbamoylmethyl (asparagine), 2-carbamoylethyl
(glutamine), carboxymethyl (aspartic acid), 2-carboxyethyl (glutamic acid), 4-aminobutan-1-yl
(lysine), 4-amino-3-hydroxybutan-1-yl  (hydroxylysine),  3-aminopropan-1-yl (ornithine),
3-guanidinopropan-1-yl (arginine), 3-ureidopropan-1-yl (citrulline). Preferred a-amino acid side
groups in the meaning of R? are hydrogen (glycine), methyl (alanine), propan-2-yl (valine), propan-
1-yl (norvaline), imidazol-4-ylmethyl (histidine), hydroxymethyl (serine), 1-hydroxyethyl (threonine),
carbamoylmethyl (asparagine), 2-carbamoylethyl (glutamine), 4-aminobutan-1-yl (lysine), 3-amino-
propan-1-yl (ornithine), 3-guanidinopropan-1-yl (arginine). The L configuration is preferred in each

case.
In the context of the invention modifier means other molecular entities, ¢.g. polyethylene glycol.

In the formulae of the group which may represent R*, the end point of the line which is marked by an * is

not a carbon atom or a CH, group, but is part of the bond to the atom to which R* is attached.

In the formulae of the group which may represent R’, the end point of the line which is marked by an # is

not a carbon atom or a CH» group, but is part of the bond to the atom to which R’ is attached.
Preference is given to compounds of the formula (I) in which
n represents the number 0, 1, 2 or 3,
m represents the number 0, 1, 2 or 3,
where m and n together are the number 1, 2, 3 or 4,
R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,
R? represents tert-butyloxycarbonyl,
R’ represents hydrogen, methyl, ethyl, n-propyl, isopropyl or benzyl,

R* represents a group of the formula
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R? o R
8
/K/ R’ ) N /K/ R
* ’ p H
RQ R10
or N O ~ o e~ O ~ N
3
where
* is the point of attachment to the nitrogen,
p represents the number 1, 2, 3, 4 or 5,

R’ represents hydrogen, aminocarbonyl or —(C=0)NHCH(C=0)NH,,
R® represents —S-trityl,

R’ represents hydrogen or aminocarbonyl,

R® represents —S-trityl,

R’ represents hydrogen,

R represents hydrogen.

Preference is also given to compounds of the formula (I) in which

n represents the number 2 or 3,
and

m represents the number 0,

or

n represents the number 0,

and

m represents the number 2 or 3,
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represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

represents tert-butyloxycarbonyl,

represents hydrogen, methyl, ethyl, n-propyl, isopropyl or benzyl,

represents a group of the formula

R? o R
/K/ R® * /K/ R’
. ; b ”
RQ R1 0

or */\/O\/\O/\/O\/\N

where
* is the point of attachment to the nitrogen,
p represents the number 1, 2, 3, 4 or 5,

R’ represents hydrogen, aminocarbonyl or —-(C=0)NHCH(C=0)NH,,

R® represents —S-trityl,

R’ represents hydrogen or aminocarbonyl,
R® represents —S-trityl,

R’ represents hydrogen,

and

R represents hydrogen.

Preference is also given to compounds of the formula (I) in which

n

m

RI

represents the number 2 or 3,

represents the number 0,

represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

PCT/EP2012/071373
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R? represents tert-butyloxycarbonyl,
R? represents hydrogen or methyl,

R* represents a group of the formula

R® O
)\/RG i )\/Rg
* or p
Rg R10

where

* is the point of attachment to the nitrogen,

P represents the number 1 or 5,

R’ represents hydrogen, aminocarbonyl or —(C=0)NHCH(C=0)NH,,
R® represents —S-trityl,

R’ represents hydrogen or aminocarbonyl,

R® represents —S-trityl,

R’ represents hydrogen,

R represents hydrogen.

Preference is also given to compounds of the formula (I) in which

n represents the number 0,

m represents the number 2 or 3,

R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

R? represents tert-butyloxycarbonyl,

R? represents hydrogen or methyl,
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R* represents a group of the formula

where

RS

R6

R O R
)\/ RG : N )\/ R8
* or p H
R® R0
is the point of attachment to the nitrogen,
represents the number 1 or 5,
represents hydrogen, aminocarbonyl or —(C=0)NHCH(C=0)NH,,
represents —S-trityl,
represents hydrogen or aminocarbonyl,
represents —S-trityl,

represents hydrogen,

represents hydrogen.

Preference is also given to compounds of the formula (I) in which

n represents the number 2 or 3,
m represents the number 0,
R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

R? represents tert-butyloxycarbonyl,

R? represents hydrogen or methyl,

R* represents a group of the formula

*/\/O\/\O/\/O\/\N3
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where

* is the point of attachment to the nitrogen.

Preference is also given to compounds of the formula (I) in which

n

represents the number 0, 1, 2 or 3,

represents the number 0, 1, 2 or 3,

where m and n together are the number 1, 2, 3 or 4,

represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

represents tert-butyloxycarbonyl,

represents hydrogen, methyl, ethyl, n-propyl, isopropyl or benzyl,

represents a group of the formula

R? o R
/K/ R® * /K/ R’
. ; b ”
RQ R1 0

or */\/O\/\O/\/O\/\N

where

* is the point of attachment to the nitrogen,

p represents the number 1, 2, 3, 4 or 5,

R’ represents hydrogen, aminocarbonyl, phenylaminocarbonyl

-(C=0)NHCH,(C=0)NHoa,
R® represents —S-trityl,
R’ represents hydrogen or aminocarbonyl,

R® represents —S-trityl,

PCT/EP2012/071373
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R’ represents hydrogen,
and
R represents hydrogen.

Preference is also given to compounds of the formula (I) in which

n represents the number 2 or 3,
and

m represents the number 0,

or

n represents the number 0,

and

m represents the number 2 or 3,
or

n represents the number 0,

and

m represents the number 1,

R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

R? represents tert-butyloxycarbonyl,
R? represents hydrogen, methyl, ethyl, n-propyl, isopropyl or benzyl,

R* represents a group of the formula
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RS o R 8
/K/ R’ ) N /K/ R
* ’ p H
RQ R10
or /\/O \/\O /\/O ~ N
3

where

* is the point of attachment to the nitrogen,

p represents the number 1, 2, 3, 4 or 5,

R’ represents hydrogen, aminocarbonyl, phenylaminocarbonyl

-(C=0)NHCH,(C=0)NHoa,
R® represents —S-trityl,
R’ represents hydrogen or aminocarbonyl,
R® represents —S-trityl,
R’ represents hydrogen,
and
R represents hydrogen.

Preference is also given to compounds of the formula (I) in which

n represents the number 2 or 3,
m represents the number 0,
R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

R? represents tert-butyloxycarbonyl,
R? represents hydrogen or methyl,

R* represents a group of the formula

or
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R 0O R
)v R’ ) N )v R
" or N
RQ 10
where
* is the point of attachment to the nitrogen,
P represents the number 1 or 5,
R’ represents hydrogen, aminocarbonyl, phenylaminocarbonyl
-(C=0)NHCH,(C=0)NHoa,
R® represents —S-trityl,
R’ represents hydrogen or aminocarbonyl,
R® represents —S-trityl,
R’ represents hydrogen,
and
R represents hydrogen.
Preference is also given to compounds of the formula (I) in which
n represents the number 0,
m represents the number 2 or 3,
R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

R? represents tert-butyloxycarbonyl,
R? represents hydrogen or methyl,

R* represents a group of the formula

or
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R 0O R
)v R’ ) N )v R
" or N
RQ 10
where
* is the point of attachment to the nitrogen,
P represents the number 1 or 5,
R’ represents hydrogen, aminocarbonyl, phenylaminocarbonyl
-(C=0)NHCH,(C=0)NHoa,
R® represents —S-trityl,
R’ represents hydrogen or aminocarbonyl,
R® represents —S-trityl,
R’ represents hydrogen,
and
R represents hydrogen.
Preference is also given to compounds of the formula (I) in which
n represents the number 0,
m represents the number 1,
R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

R? represents tert-butyloxycarbonyl,
R? represents hydrogen or methyl,

R* represents a group of the formula

or
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where
* is the point of attachment to the nitrogen,
R’ represents hydrogen, aminocarbonyl, phenylaminocarbonyl or
-(C=0)NHCH,(C=0)NHoa,
and

R® represents —S-trityl.

Preference is also given to compounds of the formula (I) in which n represents the number 2 or 3 and

m represents the number 0.

Preference is also given to compounds of the formula (I) in which n represents the number 2 and m

represents the number 0.

Preference is also given to compounds of the formula (I) in which n represents the number 3 and m

represents the number 0.

Preference is also given to compounds of the formula (I) in which n represents the number 0 and m

represents the number 2 or 3.

Preference is also given to compounds of the formula (I) in which n represents the number 0 and m

represents the number 1.

Preference is also given to compounds of the formula (I) in which R' represents tert-butyloxy-

carbonyl.
Preference is also given to compounds of the formula (T) in which R® represents hydrogen or methyl.
Preference is also given to compounds of the formula (I) in which

R* represents a group of the formula

/K/R6

where

* is the point of attachment to the nitrogen,
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R’ represents aminocarbonyl,

and

R® represents —S-trityl.
Preference is also given to compounds of the formula (T) in which R® represents —S-trityl.
Preference is also given to compounds of the formula (T) in which R® represents —S-trityl.

Preference is also given to compounds of the formula (I) in which R’ represents hydrogen and R'°

represents hydrogen.

Preference is also given to compounds of the formula (I) in which the carbon atom to which the

-NHR' substituent is bonded has S configuration.

Preference is also given to compounds of the formula (I) which have the structure of the

formula (Ia)

9) 0O
L R
7
N N
O N n N
[ N—R®
m | 9
R
Q (Ia).
OH
R1/NH

The specific radical definitions given in the particular combinations or preferred combinations of
radicals are, irrespective of the particular combination of the radical specified, also replaced by any

radical definitions of other combinations.

Very particular preference is given to combinations of two or more of the abovementioned preferred

ranges.

The invention further provides a process for preparing the compounds of the formula (I), or salts

thereof, solvates thereof or the solvates of salts thereof, wherein the compounds of the formula (II)
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o) D,

1/NH
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I

n which
n, m, R!, R?, R? and R* are each as defined above,
are reacted with a Palladium(0) source and a reducing agent.

The reaction is generally effected in inert solvents, optionally in the presents of a weak base,

preferably in a temperature range of 0°C to 50°C at standard pressure.

Inert solvents are, for example, halohydrocarbons such as dichloromethane, trichloromethane or 1,2-
dichloroethane, ethers such as dioxane, tetrahydrofuran or 1,2-dimethoxyethane, or other solvents
such as acetone, dimethylformamide, dimethylacetamide, 2-butanone or acetonitrile. It is equally

possible to use mixtures of the solvents. Preference is given to tetrahydrofuran.

Palladium(0) sources are, for example, tetrakis(triphenylphosphin)palladium(0),
tris(dibenzylideneacetone)dipalladium(0) or Palladium(I) sources that are reduced in situ to

Palladium(0) during the reaction, preference being given to tetrakis(triphenylphosphin)-palladium(0).

Reducing agents are, for example, formic acid or triethyl silan, preference being given to formic

acid.

Bases are, for example, triethylamine, N,N-diisopropylethylamine or potassium phosphate solution,

preference being given to triethylamine.

The compounds of the formula (II) are known or can be prepared by reacting compounds of the

formula (III)
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in which
n, m, R!, R* and R? are each as defined above,

with compounds of the formula (IV)
av),

HN—R

in which
R* are as defined above.

The reaction is generally effected in inert solvents, in the presence of a dehydrating reagent,
optionally in the presence of a base, preferably in a temperature range from room temperature to

70°C at standard pressure.

Inert solvents are, for example, halohydrocarbons such as dichloromethane, trichloromethane or 1,2-
dichloroethane, ethers such as dioxane, tetrahydrofuran or 1,2-dimethoxyethane, or other solvents
such as acetone, dimethylformamide, dimethylacetamide, 2-butanone or acetonitrile. It is equally

possible to use mixtures of the solvents. Preference is given to dichloromethane.

Suitable dehydrating reagents in this context are, for example, carbodiimides, for example N,N'-
diethyl-, N,N'-dipropyl-, N,N'-diisopropyl-, N,N'-dicyclohexylcarbodiimide, N-(3-dimethylaminoiso-
propyl)-N'-ethylcarbodiimide hydrochloride (EDC), N-cyclohexylcarbodiimide-» -propyloxymethyl-
polystyrene (PS-carbodiimide), or carbonyl compounds such as carbonyldiimidazole, or 1,2-
oxazolium compounds such as 2-ethyl-5-phenyl-1,2-oxazolium 3-sulphate or 2-tert-butyl-5-

methylisoxazolium perchlorate, or acylamino compounds such as 2-ethoxy-1-ethoxycarbonyl-1,2-di-
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hydroquinoline, or propanephosphonic anhydride, or isobutyl chloroformate, or bis-(2-0xo-3-oxa-
zolidinyl)phosphoryl chloride or benzotriazolyloxytri(dimethylamino)phosphonium hexafluoro-
phosphate, or O-(benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium hexafluorophosphate (HBTU),
benzotriazol-1-yl-N-tetramethyl-uronium  tetrafluoroborate (TBTU), 2-(2-oxo-1-(2H)-pyridyl)-
1,1,3,3-tetramethyluronium tetrafluoroborate (TPTU) or O-(7-azabenzotriazol-1-yl)-N,N,N' N'-
tetramethyluronium hexafluorophosphate (HATU), or 1-hydroxybenzotriazole (HOBt), or
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP), or benzotriazol-
1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate (PYBOP), or N-hydroxysuccinimide, or

mixtures of these with bases.

Bases are, for example, alkali metal carbonates, for example sodium carbonate or potassium
carbonate, or sodium hydrogencarbonate or potassium hydrogencarbonate, or organic bases such as
trialkylamines, for example triethylamine, N-methylmorpholine, N-methylpiperidine, 4-dimethyl-

aminopyridine or N,N-diisopropylethylamine, preference being given to N,N-diisopropylethylamine.

Preferably, the condensation is carried out with HATU in the presence of N,N-

diisopropylethylamine.

The compounds of the formula (II1T) and (IV) are known or can be synthesized by known processes

from the appropriate starting compounds.

The preparation of the compounds according to the invention can be illustrated by the following

synthesis scheme:

Scheme 1
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The compounds according to the invention are usable as the releasable connection of peptides or
proteins with other molecular entities, e.g. polyethylene glycol or other modifiers, to form a prodrug

of said peptides or proteins.

The active principle of these tyrosine derivatives is a carbamate between the penolic OH-group of'a
tyrosine in a peptide or protein sequence and one amine functionality of a diamino acid. The second
amine of the diamino acid is protonated under acidic conditions. But at neutral or basic conditions it
acts as a nuleophile attacking the carbamate. This leads to the formation of a cyclic urea and release
of the unmodified tyrosine. The acid functionality of the diamino acid is used as the attachment
point for a modifier. Many different approaches to attach a modifer at this functionality can be
envisioned. A common methodology to attach modifiers such as polyethylene glycol to a peptide is
by reacting PEG-maleeimides with cystein residues or other thiols. Therefore a straight foreward
way to achive the desired task is the attachment of a cystein residue via its amine functionality to the
carboxy group of the diaminoacid. The carboxy terminus of the cystein could be for example a
primary amide but many other modifications on its C-terminus are also possible. Between the
diamino acid and the cystein or any other thiol functionality, in is easily envisioned that a plethora of
spacer groups would be suitable without changing the character of this linking concept since all of
this molecular construct remains between the cyclic urea formed from the diamino acid on the one
end and the modifier on the other end. The released peptide or protein is not changed in any way.
Also the chemistry to attach modifiers to the linker is not limited to the reaction of a thiol

functionality with a maleimide. Other well known methods to link modifiers such as PEG to a thiol
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are equally suitable. Also many other thiol free linking methodologies such as “click”’-chemistry or
simple amide bond formations to an amine functinalized modifier are alternatives. Scheme 2 shows
an exemplaric attachment of a modifier to a peptide incorporating the tyrosine based amino acid

derivative.
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The peptides or proteins are released from said prodrug in a pH dependend manner. The prodrugs
are stable around pH 4 but release the active drug at physiological pH. After release of the peptide or
protein form the prodrug all that is remaining in the peptide or protein is an unmodified tyrosine at

the former attachment point of the linker. Therfore all peptides or proteins containing at least on

tyrosine are potentially amenable to such modification.

The pH dependend cleavage of the prodrug to release the peptide or protein helps to design a

O
OJJ\H
% o
RZ
O
/Ra
N
O NH :
Y
O

controlled degradation of such prodrug with predictable pharmaco kinetics.
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The compounds according to the invention can be incorporated into a peptide or protein according to

solution as well as solid phase peptide synthesis protocols.

Suitable proteins and peptides containing at least one thyrosine amino acid are but are not limited to
adenosine deaminase, adiponectin, adrenocorticotropic hormone (ACTH), adrenomedullin (ADM),
agalsidase, albumin, alfa-1 proteinase inhibitor (API), alfa-I antitrypsin b (AAT), alteplase, ancrod
serine, angiotensin, angiotensinogenangiotensin, anistreplase, antimullerian hormone, antithrombin
111, antitrypsins, aprotinin, asparaginases, atriopeptin, biphalin, bradykinin, calcitonin,
cholecystokinin, choriogonadotropind, choriomammotropin, collagenase, corticoliberin,
corticotropin, DNase, endorphins, enkephalins, enoxacin, erythropoictins, Factor 1I, Factor Ila,
Factor IX, Factor IXa, Factor VII, Factor VIla, Factor VIII, Factor VIIIa, Factor X, Factor Xa,
Factor XI, Factor Xla, fibrinolysin, fibrinolysin, folliberin, follicle-stimulating hormones, follitropin,
Fsh, galactosidase, gastrin, ghrelin, glucagon, glucagon-like peptides like (GLP-1),
glucocerebrosidase, glumitocin f, gonadoliberin ¢, gonadotropine, gonadotropin-releasing hormone,
granulocyte colony stimulating factor (G-CSF), granulocyte macrophage colony stimulating factor
(GM-CSF), growth factors, growth hormone-releasing hormone, growth hormones, hemoglobins,
hepatitis B vaccines, hirudin, human chorionic gonadotropin, human placental lactogen,
hyaluronidases, Idarubicin, idurnonidase, immune globulins, influenza vaccines, inhibin, insulins,
mterferons, interleukins, isotocin g, kallidin, keratinocyte growth factor (KGF), lactase, leptin,
leuprolide, levothyroxine, lipotropin, lisinopril, luliberin, luteinizing hormone, lutropin, melanocyte
stimulating hormone, melanoliberin, melanostatin, melanotropinh, natriuretic peptide, orexin,
orticotropin-releasing hormone, oxytocin, pancrelipase, pancreozymin, papain, parathyroid hormone,
pepsin, phospholipase-activating protein (PLAP), platelet activating factor acetylhydrolase (PAF-
AH), proangiotensin, prolactin, prolactoliberin, prolactostatin, proteases, protein C, relaxin, secretin,
sennorelin, somatoliberin, somatomedin, somatropins, streptokinase, sucrase, superoxide dismutase
(SOD), thrombopoietin, thymopoietinn, thymosin, thyroid stimulating hormone, thyroliberin,
thyrotropin, thyrotropin-releasing hormone, tilactase, tissue plasminogen activator (tPA), tumor
necrosis factor (TNF), urate oxidase, urogonadotropin k, urokinase, vaccines, vasopressin,
vasotocin, a-1 a antitrypsin. Mutant versions of peptides or proteins listed above or all other proteins
prepared by recombinant methodologies such as antibodies, antibody fragments, single chain binding
proteins and fusion proteins are also included. Also any synthetic peptide or proteins with biological

activity are included.

The compounds according to the invention are suitable for use for the preparation of prodrugs which
are suitable for use as medicaments for treatment and/or prevention of diseases in humans and

animals.
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The compounds according to the invention are suitable for use for the preparation of specific

adrenomedullin (ADM) releasing prodrugs.

The present invention further provides for the use of the compounds according to the invention for

the preparation of prodrugs for treatment and/or prevention of disorders.

For the present invention, the term "treatment” or "treating" includes inhibiting, delaying, relieving,
mitigating, arresting, reducing, or causing the regression of a disease, disorder, condition, or state,
the development and/or progression thereof, and/or the symptoms thereof. The term "prevention” or
"preventing” includes reducing the risk of having, contracting, or experiencing, a disease, disorder,
condition, or state, the development and/or progression thereof, and/or the symptoms thereof. The
term prevention includes prophylaxis. Treatment or prevention of a disease, disorder, condition, or

state may be partial or complete.

On the basis of their pharmacological properties, the prodrugs prepared with the compounds
according to the invention can be employed for treatment and/or prevention of cardiovascular
diseases, in particular chronic and acute heart failure, diastolic and systolic (congestive) heart
failure, acute decompensated heart failure, cardiac insufficiency, coronary heart disease, angina
pectoris, myocardial infarction, ischemia reperfusion injury, ischemic and hemorrhagic stroke,
arteriosclerosis, atherosclerosis, essential hypertension, malignant essential hypertension, secondary
hypertension, renovascular hypertension and hypertension secondary to renal and endocrine
disorders, hypertensive heart disease, hypertensive renal disease, secondary pulmonary hypertension,
pulmonary hypertension following pulmonary embolism with and without acute cor pulmonale,

primary pulmonary hypertension, and peripheral arterial occlusive disease.

The prodrugs prepared with the compounds according to the invention are furthermore suitable for
treatment and/or prevention of gestational [pregnancy-induced] edema and proteinuria with and

without hypertension (pre-eclampsia).

The prodrugs prepared with the compounds according to the invention are furthermore suitable for
treatment and/or prevention of pulmonary disorders, such as chronic obstructive pulmonary disease,
asthma, acute and chronic pulmonary edema, allergic alveolitis and pneumonitis due to inhaled
organic dust and particles of fungal, actinomycetic or other origin, acute chemical bronchitis, acute
and chronic chemical pulmonary edema (e.g. after inhalation of phosgene, nitrogen oxide),
neurogenic pulmonary edema, acute and chronic pulmonary manifestations due to radiation, acute
and chronic interstitial lung disorders (such as but not restricted to drug-induced interstitial lung

disorders, ¢.g. secondary to Bleomycin treatment), acute lung injury/acute respiratory distress
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syndrome (ALI/ARDS) in adult or child including newborn, ALI/ARDS secondary to pneumonia
and sepsis, aspiration pneumonia and ALI/ARDS secondary to aspiration (such as but not restricted
to aspiration pneumonia due to regurgitated gastric content), ALI/ARDS secondary to smoke gas
nhalation, transfusion-related acute lung injury (TRALI), ALIVARDS or acute pulmonary
insufficiency following surgery, trauma or burns, ventilator induced lung injury (VILI), lung injury

following meconium aspiration, pulmonary fibrosis, and mountain sickness.

The prodrugs prepared with the compounds according to the invention are furthermore suitable for
treatment and/or prevention of chronic kidney disecases (stages 1-5), renal insufficiency, diabetic
nephropathy, hypertensive chronic kidney disease, glomerulonephritis, rapidly progressive and
chronic nephritic syndrome, unspecific nephritic syndrome, nephrotic syndrome, hereditary
nephropathies, acute and chronic tubulo-interstitial nephritis, acute kidney injury, acute kidney
failure, posttraumatic kidney failure, traumatic and postprocedural kidney injury, cardiorenal

syndrome, and protection and functional improvement of kidney transplants.

The prodrugs prepared with the compounds according to the invention are moreover suitable for
treatment and/or prevention of diabetes mellitus and its consecutive symptoms, such as ¢.g. diabetic

macro- and microangiopathy, diabetic nephropathy and neuropathy.

The prodrugs prepared with the compounds according to the invention can moreover be used for
treatment and/or prevention of disorders of the central and peripheral nervous system such as viral
and bacterial meningitis and encephalitis (e.g. Zoster encephalitis), brain injury, primary or
secondary [metastasis] malignant neoplasm of the brain and spinal cord, radiculitis and
polyradiculitis, Guillain-Barre syndrome [acute (post-)infective polyneuritis, Miller Fisher
Syndrome], amyotrophic lateral sclerosis [progressive spinal muscle atrophy], Parkinson's disease,
acute and chronic polyneuropathies, pain, cerebral edema, Alzheimer's disease, degenerative diseases
of the nervous system and demyelinating diseases of the central nervous system such as but not

restricted to multiple sclerosis.

The prodrugs prepared with the compounds according to the invention are furthermore suitable for
treatment and/or prevention of portal hypertension and liver fibrosis [cirrhosis] and its sequelae such
as esophageal varices and ascites, for the treatment and/or prevention of pleural effusions secondary
to malignancies or inflammations and for the treatment and/or prevention of lymphedema and of

edema secondary to varices.

The prodrugs prepared with the compounds according to the invention are furthermore suitable for

treatment and/or prevention of inflammatory disorders of the gastrointestinal tract such as
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inflammatory bowel disease, Crohn’s discase, ulcerative colitis, and toxic and vascular disorders of

the intestine.

The prodrugs prepared with the compounds according to the invention are furthermore suitable for
treatment and/or prevention of sepsis, septic shock, systemic inflammatory response syndrome
(SIRS) of non-infectious origin, hemorrhagic shock, sepsis or SIRS with organ dysfunction or multi
organ failure (MOF), traumatic shock, toxic shock, anaphylactic shock, urticaria, insect sting and
bite-related allergies, angioneurotic edema [Giant urticaria, Quincke's edema], acute laryngitis and

tracheitis, and acute obstructive laryngitis [croup] and epiglottitis.

The prodrugs prepared with the compounds according to the invention are furthermore suitable for
treatment and/or prevention of diseases of the rheumatic type and other disease forms to be counted
as autoimmune diseases such as but not restricted to polyarthritis, lupus erythematodes, scleroderma,

purpura and vasculitis.

The prodrugs prepared with the compounds according to the invention are furthermore suitable for

treatment of ocular hypertension (glaucoma), diabetic retinopathy and macular edema.

The prodrugs prepared with the compounds according to the invention can moreover be used for
treatment and/or prevention of operation-related states of ischemia and consecutive symptoms
thereof after surgical interventions, in particular interventions on the heart using a heart-lung
machine (e.g. bypass operations, heart valve implants), interventions on the carotid arteries,

interventions on the aorta and interventions with instrumental opening or penetration of the skull cap.

The prodrugs prepared with the compounds are furthermore suitable for general treatment and/or
prevention in the event of surgical interventions with the aim of accelerating wound healing and

shortening the reconvalescence time. They are further suited for the promotion of wound healing.

The prodrugs prepared with the compounds are furthermore suitable for treatment and/or prevention
of disorders of bone density and structure such as but not restricted to osteoporosis, osteomalacia

and hyperparathyroidism-related bone disorders.

The prodrugs prepared with the compounds are furthermore suitable for treatment and/or prevention

of sexual dysfunctions, in particular male erectile dysfunction.

Preferable the prodrugs prepared with the compounds are suitable for treatment and/or prevention of
heart failure, coronary heart disease, ischemic and/or hemorrhagic stroke, hypertension, pulmonary

hypertension, peripheral arterial occlusive disease, pre-eclampsia, chronic obstructive pulmonary
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disease, asthma, acute and/or chronic pulmonary edema, allergic alveolitis and/or pneumonitis due to
nhaled organic dust and particles of fungal, actinomycetic or other origin, and/or acute chemical
bronchitis, acute and/or chronic chemical pulmonary edema, neurogenic pulmonary edema, acute
and/or chronic pulmonary manifestations due to radiation, acute and/or chronic interstitial lung
disorders, acute lung injury/acute respiratory distress syndrome (ALI/ARDS) in adult or child
including newborn, ALI/ARDS secondary to pneumonia and sepsis, aspiration pneumonia and
ALI/ARDS secondary to aspiration, ALI/ARDS secondary to smoke gas inhalation, transfusion-
related acute lung injury (TRALI), ALIVARDS and/or acute pulmonary insufficiency following
surgery, trauma and/or burns, and/or ventilator induced lung injury (VILI), lung injury following
meconium aspiration, pulmonary fibrosis, mountain sickness, chronic kidney diseases,
glomerulonephritis, acute kidney injury, cardiorenal syndrome, lymphedema, inflammatory bowel
disease, sepsis, septic shock, systemic inflammatory response syndrome (SIRS) of non-infectious

origin, anaphylactic shock and/or urticaria.

The present invention further provides for the use of the prodrugs prepared with the compounds
according to the invention for treatment and/or prevention of disorders, in particular the disorders

mentioned above.

The present invention further provides for the use of the prodrugs prepared with the compounds
according to the invention for preparing a medicament for treatment and/or prevention of disorders,

in particular the disorders mentioned above.

The present invention further provides a method for treatment and/or prevention of disorders, in
particular the disorders mentioned above, using an active amount of the prodrugs prepared with the

compounds according to the invention.

The invention further provides medicaments comprising a prodrugs prepared with the compound
according to the invention and one or more further active ingredients, in particular for treatment
and/or prevention of the disorders mentioned above. Exemplary and preferred active ingredient

combinations are:

ACE inhibitors, angiotensin receptor antagonists, beta-2 receptor agonists, phosphodiesterase
mhibitors, glucocorticoid receptor agonists, diuretics, or recombinant angiotensin converting

enzyme-2 or acetylsalicylic acid (aspirin).

In a preferred embodiment of the invention, the prodrugs prepared with the compounds according to
the invention are administered in combination with an ACE inhibitor, such as, by way of example

and preferably, enalapril, quinapril, captopril, lisinopril, ramipril, delapril, fosinopril, perindopril,
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cilazapril, imidapril, benazepril, moexipril, spirapril or trandopril.

In a preferred embodiment of the invention, the prodrugs prepared with the compounds according to
the invention are administered in combination with an angiotensin receptor antagonist, such as, by

way of example and preferably, losartan, candesartan, valsartan, telmisartan or embusartan.

In a preferred embodiment of the invention, the prodrugs prepared with the compounds according to
the invention are administered in combination with a beta-2 receptor agonist, such as, by way of
example and preferably, salbutamol, pirbuterol, salmeterol, terbutalin, fenoterol, tulobuterol,

clenbuterol, reproterol or formoterol.

In a preferred embodiment of the invention, the prodrugs prepared with the compounds according to
the invention are administered in combination with a phosphodiesterase (PDE) inhibitor, such as, by
way of example and preferably, milrinone, amrinone, pimobendan, cilostazol, sildenafil, vardenafil

or tadalafil.

In a preferred embodiment of the invention, the prodrugs prepared with the compounds according to
the invention are administered in combination with a glucocorticoid receptor agonist, such as, by
way of example and preferably, cortiosol, cortisone, hydrocortisone, prednisone, methyl-
prednisolone, prednylidene, deflazacort, fluocortolone, triamcinolone, dexamethasone or

betamethasone.

In a preferred embodiment of the invention, the prodrugs prepared with the compounds according to
the invention are administered in combination with diuretics, such as, by way of example and

preferably, furosemide, torasemide and hydrochlorothiazide.

The present invention further relates to medicaments which comprise at least one prodrug prepared
with a compound according to the invention, normally together with one or more inert, nontoxic,

pharmaceutically suitable excipients, and to the use thereof for the aforementioned purposes.

The prodrugs prepared with the compounds according to the invention can act systemically and/or
locally. For this purpose, they can be administered in a suitable way, for example by the parenteral,
pulmonary, nasal, sublingual, lingual, buccal, dermal, transdermal, conjunctival, optic route or as

implant or stent.

The prodrugs prepared with the compounds according to the invention can be administered in

administration forms suitable for these administration routes.

Parenteral administration can take place with avoidance of an absorption step (e.g. intravenous,
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intraarterial, intracardiac, intraspinal or intralumbar) or with inclusion of an absorption (e.g.
intramuscular, subcutaneous, intracutaneous, percutaneous or intraperitoneal). Administration forms
suitable for parenteral administration include preparations for injection and infusion in the form of

solutions, suspensions, emulsions, lyophilizates or sterile powders.

Suitable for the other administration routes are, for example, pharmaceutical forms for inhalation
(including powder inhalers, nebulizers), nasal drops, eye drops, solutions or sprays; films/wafers or
aqueous suspensions (lotions, shaking mixtures), lipophilic suspensions, ointments, creams,
transdermal therapeutic systems (e.g. patches), milk, pastes, foams, dusting powders, implants or

stents.

Parenteral administration is preferred, especially intravenous administration.

The prodrugs prepared with the compounds according to the invention can be converted into the
stated administration forms. This can take place in a manner known per se by mixing with inert,
nontoxic, pharmaceutically suitable excipients. These excipients include carriers (for example
microcrystalline cellulose, lactose, mannitol), solvents (e.g. liquid polyethylene glycols), emulsifiers
and dispersants or wetting agents (for example sodium dodecylsulfate, polyoxysorbitan oleate),
binders (for example polyvinylpyrrolidone), synthetic and natural polymers (for example albumin),
stabilizers (e.g. antioxidants, for example ascorbic acid), colors (e.g. inorganic pigments, for

example iron oxides) and masking flavors and/or odors.

It has generally been found to be advantageous, in the case of parenteral administration, to
administer amounts of about 0.001 to 5 mg/kg, preferably about 0.01 to 1 mg/kg, of body weight to

achieve effective results.

It may nevertheless be necessary in some cases to deviate from the stated amounts, in particular as a
function of the body weight, route of administration, individual response to the active ingredient,
nature of the preparation and time or interval over which administration takes place. For instance,
less than the aforementioned minimum amount may be sufficient in some cases, whereas in other
cases the stated upper limit must be exceeded. In the case of administration of larger amounts, it may

be advisable to divide these into a plurality of individual doses over the day.

The following working examples illustrate the invention. The invention is not restricted to the

examples.

The percentages in the following tests and examples are, unless stated otherwise, percentages by

weight; parts are parts by weight. Solvent ratios, dilution ratios and concentration data for the
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liquid/liquid solutions are each based on volume.
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AA
Acm
approx.
Boc
CDI

d

TLC
DCI

dd
DIEA
DMAP
DMF
DMSO
of theory
eq.

ESI
Fmoc
h
HATU

HPLC
LC-MS

MS
NMR
RP
RT
R:

TBTU
tBu
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amino acid

acetamidomethyl

approximately

tert-butyloxycarbonyl

carbonyldiimidazole

day(s), doublet (in NMR)

thin-layer chromatography

direct chemical ionization (in MS)

doublet of doublets (in NMR)
N,N-diisopropylethylamine
4-dimethylaminopyridine

N, N-dimethylformamide

dimethyl sulfoxide

of theory (in yield)

equivalent(s)

electrospray ionization (in MS)
(9H-fluoren-9-ylmethoxy)carbonyl

hour(s)

O-(7-azabenzotriazol-1-yl)-N,N,N" N'-tetramethyluronium
hexafluorophosphate

high pressure, high performance liquid chromatography
liquid chromatography-coupled mass spectroscopy
multiplet (in NMR)

minute(s)

mass spectroscopy

nuclear magnetic resonance spectroscopy

reversed phase (in HPLC)

room temperature

retention time (in HPLC)

singulet (in NMR)
benzotriazol-1-yl-N-tetramethyl-uronium tetrafluoroborate

tert-butyl
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TFA trifluoroacetic acid
THF tetrahydrofuran
Trt trityl

LC-MS and MS methods

Method 1 (LC-MS): Instrument type: Waters ACQUITY SQD UPLC System; column: Waters
Acquity UPLC HSS T3 1.8 u 50 mm x 1 mm; mobile phase A: 1 1 water + 0.25 ml 99% strength
formic acid, mobile phase B: 1 1 acetonitrile + 0.25 ml 99% strength formic acid; gradient: 0.0 min
90% A — 1.2 min 5% A — 2.0 min 5% A; oven: 50°C; flow: 0.40 ml/min; UV-detection: 210 —
400 nm.

Method 2 (LC-MS): MS instrument: type: Waters (Micromass) Quattro Micro; HPLC instrument
type: Agilent 1100 series; column: Thermo Hypersil GOLD 3 p 20 mm x 4 mm; mobile phase A: 1
1 water + 0.5 ml 50% strength formic acid, mobile phase B: 1 1 acetonitrile + 0.5 ml 50% strength
formic acid; gradient: 0.0 min 100% A — 3.0 min 10% A — 4.0 min 10% A; oven: 50°C; flow: 2.0
ml/min; UV-detection: 210 nm.

Method 3 (HPLC): Instrument type: HP 1200 Series; UV DAD; column: Phenomenex Luna 5 pm
C5 1004, 150 mm x 4.6 mm; mobile phase A: 1 I water + 0.5 ml 50% strength formic acid, mobile
phase B: 1 1 acetonitrile + 0.5 ml 50% strength formic acid; gradient: 0.0 min 95%A — 5 min 5% A;
— 5.8 min 95% A — 6.2 min 95% A; flow rate: 2.5 ml/min; oven: RT; UV detection: 210 nm.

Method 4 (HPLC): Instrument type: HP 1200 Series; UV DAD; column: Merck Chromolith
Fastgradient RP18 50 mm x 2 mm; mobile phase A: 1 1 water + 0.5 ml 50% strength formic acid,
mobile phase B: 1 I acetonitrile + 0.5 ml 50% strength formic acid; gradient: 0.0 min 95%A —
2.9 min 5% A — 3.2 min 5% A; flow rate: 3 ml/min; oven: RT; UV detection: 210 nm.

Microwave synthesizer: Biotage Emrys Initiator II synthesizer, with variable vial size up to 20 ml

reaction volume and “Robot 607 sample processor

pH 4 citrate buffer: Fluka No 82566; Citrate buffer pH 4, stabilized with sodium azide
composition: citric acid, ~0.056 M; sodium azide, ~0.05%; sodium chloride, ~0.044 M; sodium

hydroxide, ~0.068 M.
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Starting compounds

Example 1A
Allyl-N-(tert-butoxycarbonyl)-O-[(4-nitrophenoxy)carbonyl]-L-tyrosinate

O

My

N. -
8
OJ\O

O

H.C @
3% _O._NH
e A
CH,

CH, O

36.7 g (114.3 mmol) N-Boc-L-tyrosine allyl ester, 23.0 g (114.3 mmol) 4-nitrophenyl chloroformate,
17.5 ml (125.7 mmol) triethylamine and 1.40 g (11.4 mmol) 4-dimethylamino pyridine were
combined in 1000 ml dichloromethane and stirred at room temperature for 2 h. The reation mixture
was extracted with approx. 500 ml water and with approx. 250 ml brine and dried over approx. 100
g sodium sulfate. The solvent was removed by rotary evaporation (approx. 40°C, approx. 200 mbar,
approx. 30 min.) and the product was dissolved in warm diethyl ether and crystallized over night at
4°C. The crystals were filtered of, washed with cold diethyl ether and dried in high vacuum (approx.
0.1 mbar, 18 h). The yield was 29.86 g, (59.6 mmol, 52% of theory) of the desired product.

LC-MS (method 1): R;=1.23 min., m/z = 487 (M+H)"
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Example 2A

(25)-4-{[(4-{(25)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl} phenoxy)carbonyl]-

amino } -2-[(tert-butoxycarbonyl)amino]butanoic acid

5 4.0 g (8.22 mmol) of the compound from example 1A was dissolved in 60 ml dichloromethane.
1.795 (8.22 mmol) (25)-4-Amino-2-[(tert-butoxycarbonyl)amino]butanoic acid and 1.43 ml (8.22
mmol) N,N-diisopropylethylamine were added. The reaction mixture was split into 3 portions. The
portions were heated for 30 min in a sealed tube at 75°C in a microwave synthesizer. From the
combined reaction mixture the solvent was removed by rotary evaporation (approx. 40°C, approx.

10 200 mbar, approx. 30 min.). The raw product was dissolved in dichloromethane and
chromatographed over approx. 600 ml silica gel. Solvents used were dichloromethane/ethyl acetate
4/1, dichloromethane/ethyl acetate 1/1, dichloromethane/methanol 4/1 and dichloromethane/
methanol 1/1. The product-containing fractions were combined and concentrated to dryness under

reduced pressure. This gave 4.02 g (6.54 mmol, 80% of theory) of the desired product.

15 LC-MS (method 1): R = 1.07 min., m/z = 564 (M-H)
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Example 3A

Allyl O-({(3S)-4-{[(2R)-1-amino-1-ox0-3-(tritylsulfanyl)propan-2-ylJamino} - 3-[(tert-butoxy-

carbonyl)amino]-4-oxobutyl} carbamoyl)-N-(tert-butoxycarbonyl)-L-tyrosinate

O 3
0) O%\NH
T
: N
A O
H
o)
o) NH,
o)
H.C Q
3% .0 NH
HC— H
CH, O CH,

2.50 g (4.42 mmol) of the compound from example 2A was dissolved in 100 ml dichloromethane.
1.602 g (4.42 mmol) S-Trityl-L-cysteinamide, 0.77 ml (4.42 mmol) N,N-diisopropylethylamine and
1.68 g (4.42 mmol) HATU were added. The reaction mixture was split into 5 portions. The portions
were heated for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the combined
reaction mixture the solvent was removed by rotary evaporation (approx. 40°C, approx. 200 mbar,
approx. 30 min.). The raw product was dissolved in dichloromethane and chromatographed over
approx. 600 ml silica gel. Solvents used were dichloromethane/ethyl acetate 2/1,
dichloromethane/ethyl acetate 1/1, dichloromethane/methanol 20/1 and dichloromethane/methanol
10/1. The product-containing fractions were combined and concentrated to dryness under reduced

pressure. This gave 4.12 g (3.30 mmol, 75% of theory, 73% purity) of the desired product.

LC-MS (method 1): R;=1.36 min., m/z = 911 (M+H)"
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Example 4A

tert-Butyl-methyl(2-oxotetrahydrofuran-3-yl)carbamate

H,c fMs
>L,cm
0O O%o
0 N_
CH,

The compound was synthesized according to Alberico, Dino; Paquin, Jean-Francois; Lautens, Mark;

5  Tetrahedron, 2005, vol. 61, p. 6283 - 6297.

5.18 g (25.7 mmol) tert-Butyl(tetrahydro-2-oxo-3-furanyl)carbamate, 4.81 ml (77.2 mmol)
iodomethane were dissolced in 100 ml of dry dimethyl fomamide. The solution was cooled to 0°C
and 1.34 g (60% in mineral oil, 33.5 mmol) sodium hydride was added. The reaction was warmed to
room temperature and stirred over night. The reaction mixture was added to approx. 400 ml water
10 and the mixture was extracted three times with approx. 300 ml ethyl acetate. The combined organic
phases were dried over sodium sulfate and concentrated to dryness under reduced pressure. This

gave 8.70 g (25.7 mmol, 100% of theory, 63% purity) of the desired product.

The analytic data was in accordance with the literature. The product was used in the next synthetic

step without further purification.

15 Example 5A

2-[(tert-Butoxycarbonyl)(methyl)amino]-4-(1,3-dioxo- 1,3-dihydro-2H-isoindol-2-yl)butanoic acid

0
0 OH
N N—CH,
o= CH,
o O—X-cH,
CH,

8.70 g (approx. 25 mmol, approx. 63% purity) of the compound from example 4A was dissolved in
560 ml dimethyl formamide. 8.23 g (44.4 mmol) potassium ophtalimide were added and the reaction

20  mixture was heated to 150°C for 7 h. Approx. 400 ml of he solvent was removed by rotary
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evaporation (approx. 60°C, approx. 10 mbar, approx. 30 min.). The reaction mixture was poured
onto a mixture of approx. 100 ml water, 200 g ice and 15 ml acetic acid. After melting of the
remaining ice the reaction mixture was filtered and the filtrate was extracted 3 times with approx.
100 ml dichloromethane. The combined organic phases were dried over sodium sulfate and
concentrated to dryness under reduced pressure. The raw product was dissolved in dichloromethane
and chromatographed over approx. 70 ml silica gel. Solvents used were dichloromethane/ethyl
acetate 9/1 to dichloromethane/ethyl acetate 6/4. The product-containing fractions were combined
and concentrated to dryness under reduced pressure. This gave 2.39 g (6.04 mmol, 24% of theory)

product.
LC-MS (method 1): Ry = 0.92 min., m/z = 363 (M+H)"

Example 6A

4-Amino-2-[(tert-butoxycarbonyl)(methyl)amino]butanoic acid

0
OH
H,N N—CH,
o= CH,
O~X-cH,
CH,

11.8 g (32.6 mmol) of the compound from example SA was dissolved in approx. 640 ml ethanol and
23.8 ml (488 mmol) hydrazine hydrate was added to the reaction mixture. After stirring over night,
the reaction mixture was filtered and the filtrate was concentrated to dryness under reduced pressure.
The raw product was dissolved in ethanol and approx. 50 g silica gel was added, the solvent was
removed under reduced pressure. The resulting solid was added onto a approx. 500 g silica gel
column and chromatographed. Solvents used were dichloromethane/methanol 9/1 to
dichloromethane/methanol 1/1. The product-containing fractions were combined and concentrated to

dryness under reduced pressure. This gave 2.98 g (12.8 mmol, 39% of theory) product.
LC-MS (method 2): R;= 0.21 min., m/z = 233 (M+H)"

DCI MS (method 5): m/z = 233 (M+H)"
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Example 7A

4-{[(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl} phenoxy)carbonyl]-amino} -

2-[(tert-butoxycarbonyl)(methyl)amino]butanoic acid

CH,

5 0.931 g (1.92 mmol) of the compound from example 1A was dissolved in 30 ml dichloromethane.
0.455 g (1.92 mmol) of the compound from example 6A was added. The reaction mixture was split
into 2 portions. The portions were heated for 30 min in a sealed tube at 80°C in a microwave
synthesizer. From the combined reaction mixture the solvent was removed under reduced pressure.
The raw product was purified by preparative RP-HPLC on a C18 column with a water methanol

10 gradient from 9/1 to 1/9. The product-containing fractions were combined and concentrated to
dryness under reduced pressure. This gave 0.523 g (0.85 mmol, 44% of theory) of the desired

product as a mixture of 2 diastereomers.

LC-MS (method 1): R;=1.08 and 1.11 min., m/z = 578 (M-H)
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Example 8A

Allyl-O-[(4-{[(2R)-1-amino-1-ox0-3-(tritylsulfanyl)propan-2-ylJamino} - 3-[(tert-butoxycarbonyl)-
(methyl)amino]-4-oxobutyl)carbamoyl]-N-(tert-butoxycarbonyl)-L-tyrosinate

3
= CH,
O O N
L N
N
H
o)
o) NH,
o)
o)
H,C o) NH
T |
CH, O CH,

5 2.24 g (3.86 mmol) of the compound from example 7A was dissolved in 100 ml dichloromethane.

1.401 g (3.86 mmol) S-Trityl-L-cysteinamide, 0.67 ml (3.86 mmol) N,N-diisopropylethylamine and

1.47 g (3.86 mmol) HATU were added. The reaction mixture was split into 5 portions. The portions

were heated for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the combined

reaction mixture the solvent was removed by rotary evaporation (approx. 40°C, approx. 200 mbar,

10 approx. 30 min.). The raw product was purified by preparative RP-HPLC on a C18 column with a

water methanol gradient from 9/1 to 1/9. The product-containing fractions were combined and

concentrated to dryness under reduced pressure. This gave 3.26 g (2.75 mmol, 71% of theory, 78%

purity) of the desired product as a mixture of diastereomers.

LC-MS (method 1): R;=1.41 and 1.43 min., m/z = 924 (M+H)"
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Example 9A

N>- [(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl } phenoxy)carbonyl] —NZ—(tert—

butoxycarbonyl)-L-ornithine

5  6.00 g (12.33 mmol) of the compound from example 1A was dissolved in 120 ml dichloromethane.
2.57 g (12.33 mmol) N> (tert-Butoxycarbonyl)-L-ornithine was added. The reaction mixture was
split into 6 portions. The portions were heated for 90 min in a sealed tube at 75°C in a microwave
synthesizer. The combined reaction mixture was extracted with approx. 100 ml saturated ammonium
chloride solution. The aqueous phase was twice back extracted with approx. 30 ml dichloromethane

10 each. The combined organic phases were extracted with approx. 50 ml brine and dried over sodium
sulfate. The solvent was removed under reduced pressure. The raw product was dissolved in
dichloromethane and chromatographed over approx. 600 ml silica gel. Solvents used were
dichloromethane, dichloromethane/methanol 40/1 to dichloromethane/methanol 1/1. The product-
containing fractions were combined and concentrated to dryness under reduced pressure. This gave

15 2.63 g (4.06 mmol, 33% of theory, 89% purity) of the desired product.

LC-MS (method 1): Ry =1.03 min., m/z = 578 (M-H)"
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Example 10A

N>- [(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl } phenoxy)carbonyl] —NZ—(tert—
butoxycarbonyl)-L-ornithyl-S-trityl-L-cysteinamide

O
0
H.C
O
1Q O NH
R |
CH, O CH,

1.20 g (2.07 mmol) of the compound from example 9A was dissolved in 48 ml dichloromethane.
0.750 g (2.07 mmol) S-Trityl-L-cysteinamide, 0.36 ml (2.07 mmol) N,N-diisopropylethylamine and
0.787 g (2.07 mmol) HATU were added. The reaction mixture was split into 3 portions. The
portions were heated for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the
combined reaction mixture the solvent was removed by rotary evaporation (approx. 40°C, approx.
200 mbar, approx. 30 min.). The raw product was dissolved in dichloromethane and
chromatographed over approx. 400 ml silica gel. Solvents used were dichloromethane/ethyl acetate
2/1, dichloromethane/ethyl acetate 1/1. The product-containing fractions were combined and
concentrated to dryness under reduced pressure. This gave 1.30 g (1.5 mmol, 56% of theory, 82%

purity) of the desired product.

LC-MS (method 1): R;=1.35 min., m/z = 924 (M+H)"
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Example 11A

N2- [(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl } phenoxy)carbonyl] N° -(tert-

butoxycarbonyl)ornithine

H3C‘“’§/OTN
3

OH

e

H
H,C o
1o

CH,

C O
O
OJ\N
H
O
O
NH
T

O

"
2

3.00 g (6.16 mmol) of the compound from example 1A was dissolved in 60 ml dichloromethane.
1.43 g (6.16 mmol) N°-(tert-Butoxycarbonyl)-L-ornithine was added. The reaction mixture was split
into 3 portions. The portions were heated for 30 min in a sealed tube at 75°C in a microwave
synthesizer. The combined reaction mixture was extracted with approx. 500 ml saturated ammonium
chloride solution. The aqueous phase was twice back extracted with approx. 30 ml dichloromethane
each. The combined organic phases were extracted with approx. 50 ml brine and dried over sodium
sulfate. The solvent was removed under reduced pressure. The raw product was dissolved in
dichloromethane and chromatographed over approx. 500 ml silica gel. Solvents used were
dichloromethane, dichloromethane/methanol 20/1 to dichloromethane/methanol 1/1. The product-
containing fractions were combined and concentrated to dryness under reduced pressure. This gave

2.29 g (3.50 mmol, 57% of theory, 89% purity) of the desired product.

LC-MS (method 1): R;=1.07 min., m/z = 578 (M-H)
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Example 12A

N2- [(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl } phenoxy)carbonyl] N° -(tert-
butoxycarbonyl)-L-ornithyl-S-trityl-L-cysteinamide

O
H,C @)
(@) H S
o) Nr O
@)
0~ "NH,

O
H,C 0
51 0. _NH
o O™
CH, O CH,

1.50 g (2.59 mmol) of the compound from example 11A was dissolved in 60 ml dichloromethane.
0.940 g (2.59 mmol) S-Trityl-L-cysteinamide, 0.45 ml (2.60 mmol) N,N-diisopropylethylamine and
0.984 g (2.59 mmol) HATU were added. The reaction mixture was split into 3 portions. The
portions were heated for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the
combined reaction mixture the solvent was removed by rotary evaporation (approx. 40°C, approx.
200 mbar, approx. 30 min.). The raw product was dissolved in dichloromethane and
chromatographed over approx. 400 ml silica gel. Solvents used were dichloromethane/ethyl acetate
2/1, dichloromethane/ethyl acetate 1/1. The product-containing fractions were combined and
concentrated to dryness under reduced pressure. This gave 1.72 g (1.64 mmol, 63% of theory, 88%
purity) of the desired product.

LC-MS (method 1): R;=1.35 min., m/z = 924 (M+H)"
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Example 13A

(28)-2-{[(4-{(25)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl} phenoxy)carbonyl]-

amino } -4-[(tert-butoxycarbonyl)amino]butanoic acid

O
L OH

0”7 "N
H
o)
o)
H,C ?
3% _O.__NH
e O™
CH, O CH,

5 7.50 g (15.4 mmol) of the compound from example 1A was dissolved in 150 ml dichloromethane.

3.36 g (15.4 mmol) (2S)-2-Amino-4-[(tert-butoxycarbonyl)amino |butanoic acid was added. The

reaction mixture was split into 10 portions. The portions were heated for 30 min in a sealed tube at

75°C in a microwave synthesizer. The combined reaction mixture was extracted with approx. 100 ml

saturated ammonium chloride solution. The aqueous phase was twice back extracted with approx. 50

10 ml dichloromethane each. The combined organic phases were extracted with approx. 50 ml brine and

dried over sodium sulfate. The solvent was removed under reduced pressure. The raw product was

dissolved in dichloromethane and chromatographed over approx. 1 1silica gel. Solvents used were

dicloromethane/ethyl acetate 4/1, dichloromethane/methanol 10/1 to dichloromethane/methanol 1/1.

The product-containing fractions were combined and concentrated to dryness under reduced

15 pressure. This gave 8.70 g (10.8 mmol, 70% of theory) of the desired product.

LC-MS (method 1): Ry = 1.06 min., m/z = 564 (M-H)
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Example 14A

Allyl-N-(tert-butoxycarbonyl)-O- {[(4R,7S)-4-carbamoyl-13,13-dimethyl-6,11-dioxo-1,1,1-
triphenyl-12-oxa-2-thia-5,10-diazatetradecan-7-yl|carbamoyl} - L-tyrosinate

LA, )
HBC/\\O NH
CH,
o) S
ety O
N
0”7 "N
H
o)
0~ "NH,
o)
H,C ?
3{_O._NH
ey O™
CH, O CH,

3.00 g (5.30 mmol) of the compound from example 13A was dissolved in 120 ml dichloromethane.
1.92 g (5.30 mmol) S-Trityl-L-cysteinamide, 0.92 ml (5.30 mmol) N,N-diisopropylethylamine and
2.02 g (5.30 mmol) HATU were added. The reaction mixture was split into 6 portions. The portions
were heated for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the combined
reaction mixture the solvent was removed by rotary evaporation (approx. 40°C, approx. 200 mbar,
approx. 30 min.). The raw product was dissolved in dichloromethane and chromatographed over
approx. 800 ml silica gel. Solvents used were dichloromethane/ethyl acetate 2/1,
dichloromethane/ethyl acetate 1/1. The product-containing fractions were combined and concentrated
to dryness under reduced pressure. This gave 4.91 g (3.73 mmol, 70% of theory, 69% purity) of the

desired product.

LC-MS (method 1): R;=1.35 min., m/z = 910 (M+H)"
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Example 15A

Allyl-N-(tert-butoxycarbonyl)-O- {[(3S)-3-[(tert-butoxycarbonyl)amino]-4-oxo-4- {[2-
(tritylsulfanyl)ethyl]amino} butyl]carbamoyl} -L-tyrosinate

CH,
ek, )
0~ "CH,
0O o)\uH g S
P : NJ
WY
i O
0O
@
H,G O _NH H
T
|
CH, O CH,

351 mg (0.63 mmol) of the compound from example 2A was dissolved in 15 ml dichloromethane.
200 mg (0.63 mmol) 2-(Tritylsulfanyl)ethanamine, 0.11 ml (0.63 mmol) N,N-diisopropylethyl-amine
and 238 mg (0.63 mmol) HATU were added. The reaction mixture was heated for 30 min in a sealed
tube at 60°C in a microwave synthesizer. From the reaction mixture the solvent was removed under
reduced pressure. The raw product was purified by preparative RP-HPLC on a C18 column with a
water methanol gradient from 9/1 to 1/9. The product-containing fractions were combined and
concentrated to dryness under reduced pressure. This gave 98 mg (0.110 mmol, 16% of theory) of

the desired product.

LC-MS (method 1): Ry = 1.45 min., m/z = 867 (M+H)"
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Example 16A

N-{(25)-4-{[(4-{(2S)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl} phenoxy)-

carbonyl]amino} -2-[(tert-butoxycarbonyl)amino]butanoyl} -S-trityl-L-cysteinylglycinamide

G )
H,C
3O>kCH3 O
0 OA\NH L, S
oy~ O
3 0
07 NH
Kfo
0

NH,
H.C Q
{_0__NH
1O Y |
CH, O CH,

5 173 mg (0.31mmol) of the compound from example 2A was dissolved in 10 ml dichloromethane.
128 mg (0.31 mmol) S-Trityl-L-cysteinylglycinamide, 53 pl (0.31 mmol) N,N-diisopropylethyl-
amine and 116 mg (0.31 mmol) HATU were added. The reaction mixture was heated for 30 min in a
sealed tube at 60°C in a microwave synthesizer. From the reaction mixture the solvent was removed
under reduced pressure. The raw product was purified by preparative RP-HPLC on a C18 column

10 with a water methanol gradient from 9/1 to 1/9. The product-containing fractions were combined and
concentrated to dryness under reduced pressure. This gave 57 mg (0.02 mmol, 18% of theory) of the

desired product.

LC-MS (method 1): Ry = 1.31 min., m/z = 968 (M+H)"
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Example 17A

N-[(9H-Fluoren-9-ylmethoxy)carbonyl]glycyl-S-trityl-L-cysteinamide

Rie

(Dol O
vy
O Orl\le

1.00 g (3.36 mmol) of N-[(9H-Fluoren-9-ylmethoxy)carbonyl]glycine was dissolved in 30 ml
dichloromethane. 1.41 g (3.36 mmol) S-Trityl-L-cysteinylglycinamide, 0.59 ml (3.36 mmol) N,N-
diisopropylethylamine and 1.28 g (3.36 mmol) HATU were added. The reaction mixture was heated
for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the reaction mixture the
solvent was removed under reduced pressure. The raw product was dissolved in dichloromethane and
chromatographed over approx. 300 ml silica gel. Solvents used were dichloromethane,
dichloromethane/methanol 20/1, dichloromethane/methanol 10/1. The product-containing fractions
were combined and concentrated to dryness under reduced pressure. This gave 1.63 g (2.06 mmol,

81% of theory) of the desired product.
LC-MS (method 1): R;= 1.31 min., m/z = 642 (M+H)"

Example 18A

Glycyl-S-trityl-L-cysteinamide

2le
Wf | S
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1.53 g (2.38 mmol) of the compound from example 17A was dissolved in 18 ml dimethyl formamide
and 0.47 ml (4.79 mmol) DIEA was added. After one hour reaction time, the raw product was
purified by preparative RP-HPLC on a C18 column with a water methanol gradient from 9/1 to 1/9.
The product-containing fractions were combined and concentrated to dryness under reduced

pressure. This gave 416 mg (0.97 mmol, 40% of theory) of the desired product.

LC-MS (method 1): R; = 0.76 min., m/z =418 (M-H)

Example 19A

N-{(25)-4-{[(4-{(25)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl } phenoxy)-
carbonyl]amino} -2-[(tert-butoxycarbonyl)amino]butanoyl} glycyl-S-trityl-L-cysteinamide

559 mg (0.99 mmol) of the compound from example 2A was dissolved in 15 ml dichloromethane.
415 mg (0.99 mmol) of the compound from example 18A, 173 ul (0.99 mmol) N,N-
diisopropylethylamine and 376 mg (0.99 mmol) HATU were added. The reaction mixture was heated
for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the reaction mixture the
solvent was removed under reduced pressure. The raw product was dissolved in dichloromethane and
chromatographed over approx. 70 ml silica gel. Solvents used were dichloromethane,
dichloromethane/methanol 20/1 to dichloromethane/methanol 5/1. The product-containing fractions
were combined and concentrated to dryness under reduced pressure. This gave 860 mg (0.69 mmol,

70% of theory) of the desired product.

LC-MS (method 1): Ry = 1.30 min., m/z = 968 (M+H)"
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Example 20A

9H-Fluoren-9-ylmethyl-(6- {[(2R)-1-amino-1-oxo-3-(tritylsulfanyl)propan-2-ylJamino } -6-

oxohexyl)carbamate

500 mg (1.42 mmol) 6- {[(9H-Fluoren-9-ylmethoxy)carbonyl]amino} hexanoic acid was dissolved in
18 ml dichloromethane. 513 mg (1.42 mmol) S-Trityl-L-cysteinylglycinamide, 246 pul (1.42 mmol)
N,N-diisopropylethylamine and 537 m g (1.42 mmol) HATU were added. The reaction mixture was
heated for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the reaction mixture the
solvent was removed under reduced pressure. The raw product was purified by preparative RP-
HPLC on a C18 column with a water methanol gradient from 9/1 to 1/9. The product-containing
fractions were combined and concentrated to dryness under reduced pressure. This gave 678 mg

(0.70 mmol, 49% of theory) of the desired product.
LC-MS (method 1): R = 1.38 min., m/z = 698 (M+H)"

Example 21A

6-Amino-N-[(2R)-1-amino- 1-oxo-3-(tritylsulfanyl)propan-2-yl|hexanamide
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678 mg (0.97 mmol) of the compound of example 20A was dissolved in 7 ml dimethyl formamide
and 0.19 ml (1.94 mmol) DIEA was added. After one hour reaction time, the raw product was
purified by preparative RP-HPLC on a C18 column with a water methanol gradient from 9/1 to 1/9.
The product-containing fractions were combined and concentrated to dryness under reduced

pressure. This gave 457 mg (0.93 mmol, 95% of theory) of the desired product.
LC-MS (method 1): R;= 0.85 min., m/z = 476 (M+H)"

Example 22A

Allyl-O-({(35)-4-[(6-{[(2R)-1-amino- 1-ox0-3-(tritylsulfanyl)propan-2-yl]Jamino } -6-oxohexyl)-
amino]-3-[(tert-butoxycarbonyl)amino]-4-oxobutyl } carbamoyl)-N-(tert-butoxycarbonyl)-L-

tyrosinate

457 mg (0.81 mmol) of the compound from example 2A was dissolved in 15 ml dichloromethane.
384 mg (0.81 mmol) of the compound from example 21A, 141 pl (0.81 mmol) N,N-
diisopropylethylamine and 307 mg (0.81 mmol) HATU were added. The reaction mixture was heated
for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the reaction mixture the
solvent was removed under reduced pressure. The raw product was purified in two portions by
preparative RP-HPLC on a C18 column with a water methanol gradient from 9/1 to 1/9. The
product-containing fractions were combined and concentrated to dryness under reduced pressure.

This gave 255 mg (0.22 mmol, 28% of theory) of the desired product.

LC-MS (method 1): R;= 1.31 min., m/z = 1032 (M+H)"
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Example 23A

Allyl-O-({(14S)-1-azido- 14-[(tert-butoxycarbonyl)amino]-13-0x0-3,6,9-trioxa-12-azahexadecan-16-
yl} carbamoyl)-N-(tert-butoxycarbonyl)-L-tyrosinate

O
N\
=Z +:Z

5 518 mg (0.92 mmol) of the compound from example 2A was dissolved in 15 ml dichloromethane.
200 mg (0.92 mmol) 2-{2-[2-(2-Azidoethoxy)ethoxy]ethoxy} ethanamine, 160 pl (0.92 mmol) N,N-
diisopropylethylamine and 348 mg (0.92 mmol) HATU were added. The reaction mixture was heated
for 30 min in a sealed tube at 60°C in a microwave synthesizer. From the reaction mixture the
solvent was removed under reduced pressure. The raw product was purified by preparative RP-

10 HPLC on a C18 column with a water methanol gradient from 9/1 to 1/9. The product-containing
fractions were combined and concentrated to dryness under reduced pressure. This gave 276 mg

(0.34 mmol, 37% of theory) of the desired product.

LC-MS (method 1): Ry = 1.15 min., m/z = 766 (M+H)"
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Example 24A

N-[(4-{(25)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl} phenoxy)carbonyl]-3-[(tert-

H,C
OQT/O\X(CH3

butoxycarbonyl)amino]-L-alanine

NH CH,
O
P OH
O N
H
O
O
H.C Q
31 _O._NH
HC— Y |
CH, O CH,

5  2.45 g (5.0 mmol) of the compound from example 1A was dissolved in 40 ml dichloroethane. 1.03 g
(5.0 mmol) 3-[(tert-Butoxycarbonyl)amino]-L-alanine was added. The reaction mixture was heated
to 85°C for 2 h. The solvent was removed under reduced pressure. The raw product was dissolved
in dichloromethane and chromatographed over approx. 150 ml silica gel. Solvents used were
dicloromethane/methanol 20/1 to dichloromethane/methanol 1/1. The product-containing fractions

10 were combined and concentrated to dryness under reduced pressure. This gave 1.23 g (2.2 mmol,

44% of theory) of the desired product.

LC-MS (method 1): Ry =1.06 min., m/z = 550 (M-H)
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Example 25A

N-[(4-{(25)-3-(Allyloxy)-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl} phenoxy)carbonyl]-3-[(tert-

butoxycarbonyl)amino]-L-alanyl-S-trityl-L-cysteinamide
q/CH
N H

NH

HC

|
CH O CH,

1.23 g (2.23 mmol) of the compound from example 24A was dissolved in 25 ml dichloromethane.
0.81 g (2.23 mmol) S-Trityl-L-cysteinamide, 0.39 ml (2.23 mmol) N,N-diisopropylethylamine and
0.85 g (2.23 mmol) HATU were added. The reaction mixture was stirred at room temperature for
3 h. From the reaction mixture the solvent was removed by rotary evaporation (approx. 40°C,
approx. 200 mbar, approx. 30 min.). The raw product was dissolved in dichloromethane and
chromatographed over approx. 70 ml silica gel. Solvents used were dicloromethane/methanol 20/1 to
dichloromethane/methanol 5/1. The product-containing fractions were combined and concentrated to
dryness under reduced pressure. This gave 2.38 g (2.03 mmol, 91% of theory, 76% purity) of the

desired product.

LC-MS (method 1): Ry = 1.37 min., m/z = 897 (M+H)"
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Example 26A

Allyl-O-({(35)-4-{[(2R)-1-anilino- 1-oxo-3-(tritylsulfanyl)propan-2-yl]Jamino } - 3- [ (tert-

butoxycarbonyl)amino]-4-oxobutyl} carbamoyl)-N-(tert-butoxycarbonyl)-L-tyrosinate

S o _NH
e |
C @)

456 mg (0.68 mmol) of the compound from example 2A was dissolved in 8 ml dichloromethane. 300
mg (0.68 mmol) N-Phenyl-S-trityl-L-cysteinamide, 0.12 ml (0.68 mmol) N,N-diisopropylethylamine
and 260 mg (0.68 mmol) HATU were added. The reaction mixture was stirred at romm temperature
for 4 h. From the reaction mixture the solvent was removed under reduced pressure. The raw product
was purified in two portions by preparative RP-HPLC on a C18 column with a water methanol
gradient from 9/1 to 1/9. The product-containing fractions were combined and concentrated to
dryness under reduced pressure. This gave 361 mg (0.37 mmol, 53% of theory) of the desired

product.

LC-MS (method 1): R;=1.48 min., m/z = 987 (M+H)"
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Example 1B

tert-Butyl-[(285)-1- {[(2R)- 1-amino- 1-oxo0-3-(tritylsulfanyl)propan-2-ylJamino} -4- {[(4- {(2S)-3-
anilino-2-[(tert-butoxycarbonyl)amino]-3-oxopropyl} phenoxy)carbonyl]amino} - 1-oxobutan-2-

yl]carbamate

CH,
ool 49
O~ "CH,
O O)\l;lH b S
PN ~ N
A O
i O
O~ "NH,
O
e NH
H,C? OTNH
CH, O

250 mg (0.29 mmol) of the compound of example 1 was dissolved in 10 ml dichloromethane. 40 mg
(0.43 mmol) Aniline, 164 mg (0.43 mmol) HATU and 75 pl (0.43 mmol) DIEA were added. The
reaction mixture wase heated for 30 min in a sealed tube at 60°C in a microwave synthesizer. The
raw product was concentrated to dryness under reduced pressure. The raw product was dissolved in
methanol and purified by preparative RP-HPLC on a C18 column with a water/methanol gradient to
yield 271 mg product (88% of theory).

LC-MS (method 1): R;=1.31 min., m/z = 945 (M+H)"

Using the appropriate carboxylic acids (working examples 2 to 12), the examples of the table below

are prepared analogously to Example 1B.
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Example | Structure Characterization
2B CH, LC-MS (method 1):
o “CH, O =134 and
¢I\ CH 1.37 min.,
-3
o o N 9 m/z = 959 (M+H)"
N N
O
O NH
O
H,C 0
Hscﬂ/
CH
3B LC-MS (method 1):
R:=1.32 min.,
m/z =959 (M+H)"
H,C
Hscﬁ/
CH
4B LC-MS (method 1):
H :
H3C Ri=1.32 min.,
H.C m/z =959 (M+H)"
O
o NH
3 NH
ey Y
CH, O
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Example | Structure Characterization
SB CH3 @) LC-MS (method 1):

/*\ )J\ O R;=1.30 min,
H,C CHO NH m/z = 945 (M+H)"
S
B
N
o) O
O
0~ "NH,
O
HC NH
31 _O._NH
o
CH, O
6B CH, LC-MS (method 1):
0~ “CH, e
)\ m/z = 903 (M+H)"
O NH 8
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Example | Structure Characterization

7B CH, LC-MS (method 1):
S

m/z = 1002 (M+H)"

8B LC-MS (method 1):
Rt = 127 min,
m/z = 1002 (M+H)"
9B LC-MS (method 1):

R, = 1.29 min,
m/z = 1058 (M+H)"
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Example | Structure Characterization
10B CH, LC-MS (method 2):
H3% CH R =2.42 min,
3
PR m/z = 801 (M+H)"
g Ty
: N._~
O
cow
O N
i S
H.C NH O
3% _0 NH
oY
CH, O
11B H,C LC-MS (method 1):
OYOq/CHB R: = 1.36 min,
NH CHs m/z = 931 (M+H)"
O O
JI§ N
9 N : NH,
H o :
s
O O O
oo o O
3 O NH
H,C hid
CH, O
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Example | Structure Characterization
12B CH, LC-MS (method 1):
Hg% cH, O O R = 1.48 min,
)\ m/z = 1022 (M+H)"
O O NH S
N
A N
O
O NH
Ho NH
3.0 NH
Y
CH, O
Example 1C

O-{[(35)-3-Amino-4-({(2R)-1-amino-3-[(1-benzyl-2,5-dioxopyrrolidin-3-yl)sulfanyl]- 1 -oxopropan-

2-yl}amino)-4-oxobutyl]carbamoyl} -N-phenyl-L-tyrosinamide

X

%

H
O
NH,

T
O
N

@)
N
NH, S
: N O
@) NH

2

238 mg (0.25 mmol) of the compound of example 1B was dissolved in 10 ml dichloroethane. 0.12 ml

Triethylsilane, approx. 10 ml trifluoroacetic acid and approx. 0.5 ml water was added. The reaction

mixture was stirred for approx. 30 min at room temperature. 100 ml dichloroethane were added and
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the reaction mixture was evaporated under reduced pressure to approx. 1 ml of solvent volume.
Approx. 100 ml water was added and the reaction mixture was extracted three times with approx. 50
ml dichloromethane. To the aqueous phase 15 ml of acetic acid was added. The aqueous phase was
frozen and lyophilized. The lyophylistac was dissolved in approx. 50 ml methanol and 0.183 mg
(0.98 mmol) N-benzylmaleimide was added. The reaction mixture was stirred over night at room
temperature. The reaction mixture was evaporated to dryness and redissolved in approx. 5 ml
methanol and purified by preparative RP-HPLC on a C18 with a water/methanol gradient. The
fractions were collected in test tubes of 20 ml on an automated fraction collector. To ensure
sufficient acidity each vial was filled with 0.5 ml acedic acid prior to collection. All fractions
containing the compound of example 1C were combined. Acetonitrile was partially removed on a
rotary evaporator at 30°C water bath temperature and approx. 50 mbar for approx. 30 min. After
addition of 0.5 ml acedic acid, the remaining solution was lyophilized. The total yield was 168 mg

(0.24 mmol, 98% of theory) of the desired product.
LC-MS (method 1): R = 0.55 min., m/z = 690 (M+H)"

Using the appropriate precursors (examples 2B to 9B), the examples of the table below are prepared

analogously to example 1C.

Example | Structure Characterization
2C O LC-MS (method 1):
R¢=0.64 min.,
H.C. N m/z =704 (M+H)"

3

i H
O

H
o)
07 "NH,
0
NH
NH,
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Example | Structure Characterization
3C O NH, LC-MS (method 1):
O 0O
)J\ ) R, = 0.63 min.,
o N N“ R m/z = 704 (M+H)"
NH, S
N
0 O
N
NH, @
4C O LC-MS (method 1):
HN R¢=0.61 min.,
N
m/z =704 (M+H)"
O S
J ©
O N
H
)
NH,
O
NH
NH, @
5C O LC-MS (method 1):
NH R¢=0.55 min.,
N
m/z =690 (M+H)"
O S
J ©
O N
H
)
NH,
O
NH
NH,
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Example | Structure Characterization
6C LC-MS (method 1):
R:=0.67 Inil’l.,
m/z = 647 (M+H)"
O NH, S
Jo R
: N
0 NW
H
0O
7C LC-MS (method 1):
=0.61 min.,
m/z = 747 (M+H)"
o
NH
o Kﬁ
NH
&C o O NH, LC-MS (method 1):
J\ QJ\ j/ =0.61 min.,
N\”/ ] m/z = 747 (M+H)"
0
NH
NH,
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Example | Structure Characterization
@) NH LC-M thod 2):
9C o NH, o 9 C-MS (method 2)
)J\ : HM R =1.53 min,,

10

N l
H H

O S

O\J\I

N

0 0
NH

NH2

%

Example 10Ca

Nalpha-(tert-butoxycarbonyl)-O- {[(14S)-14-[(tert-butoxycarbonyl)amino]- 13-0x0-1-(4-phenyl- 1H-
1,2,3-triazol-1-yl)-3,6,9-trioxa-12-azahexadecan- 16-yl]carbamoyl} -N-phenyl-L-tyrosinamide

NH

40 mg (0.05 mmol) of the compound of example 10B was dissolved in a mixture of 4 ml DMSO and
1 ml water. 10 mg (0.10 mmol) Phenylacetylene, 0.8 mg copper(Il)sulfate (0.005 mmol), 445 mg
(2.25 mmol) sodium ascorbate and 1.8 mg (0.01 mmol) 1,10-phenantroline were added. The pH of
the reaction mixture was adjusted to 4 by addition of 3 to 4 drops of 10% sulfuric acid and the
reaction mixture was stirred over night. The reaction mixture was diluted with approx. 10 ml water

and extracted twice with approx. 10 ml ethyl actetate. The combined organic phases were evaporated
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to dryness and redissolved in approx. 5 ml methanol and purified by preparative RP-HPLC on a C18
with a water/methanol gradient. The product-containing fractions were combined and concentrated to
dryness under reduced pressure. This gave 36 mg (0.04 mmol, 79% of theory) of the desired

product.

LC-MS (method 1): R;=1.12 min., m/z = 903 (M+H)"

Example 10Cb

0O-{[(145)-14-Amino-13-0x0-1-(4-phenyl-1H-1,2,3-triazol- 1-yl)-3,6,9-trioxa-12-azahexadecan-16-
yl]carbamoyl}-N-phenyl-L-tyrosinamide

NH O
NH

36 mg (0.04 mmol) of the compound of example 10Ca was dissolved in 2.5 ml dichloroethane. 0.02
ml Triethylsilane, approx. 2.5 ml trifluoroacetic acid and approx. 0.1 ml water was added. The
reaction mixture was stirred for approx. 30 min at room temperature. The reaction mixrture was
evaporated to dryness, and redissolved in approx. 15 ml water. The reaction mixture was extracted
three times with approx. 10 ml of dichloromethane. After adition of approx. 0.5 ml acetic acid, the
aqueous phase was lyophilized. The lyophylisate was redissolved in approx. 5 ml methanol and
purified by preparative RP-HPLC on a C18 with a water/methanol gradient. The product-containing
fractions were combined and concentrated to dryness under reduced pressure. This gave 13 mg (0.02

mmol, 45% of theory) of the desired product.

LC-MS (method 1): R;=0.57 min., m/z = 703 (M+H)"

Using the appropriate precursors (examples 11B and 12B), the examples of the table below are
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prepared analogously to example 1C.
Example | Structure Characterization
11C O LC-MS (method 1):
R¢=0.60 min.,
N
NH, m/z = 676 (M+H)"
O H S
O )J\ N N °
H
)
) NH,
)
NH
NH,
12C @) LC-MS (method 2):
R:=1.69 min.,
N m/z =767 (M+H)"
O l}lH 2 4 S
A ~ N ©
o N W
H
O
O NH
NH
NH,
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Working examples

Example 1

O-({(35)-4- {[(2R)-1-Amino-1-0ox0-3-(tritylsulfanyl)propan-2-ylJamino} - 3-[(tert-butoxycarbonyl)-
amino|-4-oxobutyl} carbamoyl)-N-(tert-butoxycarbonyl)-L-tyrosine

~
0) o) NH
PP
: N
0 NW
H
o)
o) NH,
o)
G OH
3% O NH
H3C T
CH, O

4.14 g (4.55 mmol) of the compound from example 3A was dissolved in 90 ml tetrahydrofuran. 3.17
ml (22.8 mmol) triethylamine, 0.86 ml (22.8 mmol) formic acid and 0.526 g (0.455 mmol)
tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred over night at
room temperature. The reaction was diluted with approx. 100 ml water, and twice extracted with
approx. 100 ml dichloromethane. The combined organic phases were extracted with brine, dried over
sodium sulfate and concentrated to dryness under reduced pressure. The raw product was dissolved
in dichloromethane and chromatographed over approx. 500 ml silica gel. Solvents used were
dichloromethane, dichloromethane/methanol 20/1 and dichloromethane/methanol 1/1. The product-
containing fractions were combined and concentrated to dryness under reduced pressure. This gave
2.62 g raw product of 94.5% purity. The product was further purified by preparative RP-HPLC on a
C18 with a water/methanol gradient to yield 2.35 g (2.70 mmol, 59% of theory) pure product.

LC-MS (method 1): R;=1.22 min., m/z = 871 (M+H)"

'"H-NMR (400 MHz, DMSO-ds, S/ppm): & = 7.92 (d, 1H), 7.65 (t, 1H), 7.28-7.35 (m, 12H), 7.25-
7.28 (t, 3H), 7.15-7.20 (m, 4H), 6.95 (d, 2H), 4.29 (q, 1H), 4.00 (m, 1H), 3.92 (m, 1H), 3.11 (m,
3H), 2.90 (m, 1H), 2.36 (m, 2H), 1.84 (m, 1H), 1.68 (m, 1H), 1.34 (d, 18H).
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Example 2

O-[(4-{[(2R)-1-Amino-1-oxo0-3-(tritylsulfanyl)propan-2-yl]amino} -3-[(tert-butoxycarbonyl)-
(methyl)amino]-4-oxobutyl)carbamoyl]-N-(tert-butoxycarbonyl)-L-tyrosine

CH3
ol )
O CH

3
= CH,
o) o) N S
I N
N
0 NW r O
H
o)
o) NH,
o)
OH
H,G o) NH
H3C T
CH, O

2.2 g (2.38 mmol) of the compound from example 8A was dissolved in 48 ml tetrahydrofuran.
1.66 ml (11.9 mmol) triethylamine, 0.45 ml (11.9 mmol) formic acid and 0.275 g (0.238 mmol)
tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred over night at
room temperature. The reaction was diluted with approx. 50 ml water and twice extracted with
approx. 50 ml dichloromethane. The combined organic phases were extracted with brine, dried over
sodium sulfate and concentrated to dryness under reduced pressure. The raw product was dissolved
in dichloromethane and chromatographed over approx. 100 g silica gel. Solvents used were
dichloromethane, dichloromethane/methanol 50/1 and dichloromethane/methanol 4/1. The product-
containing fractions were combined and concentrated to dryness under reduced pressure. This gave

1.44 g (1.61 mmol, 68% of theory) product as a mixture of diastereomers.
LC-MS (method 1): R;=1.20 and 1.24 min., m/z = 884 (M+H)"

'H-NMR (400 MHz, DMSO-ds, §/ppm): & = 8.00 (m, 1H), 7.65-7.90 (m, 4H), 7.18-7.35 (m, 18H),
7.10 (m, 2H), 6.96 (m, 4H), 4.60 (m, 1H), 4.46 (m, 1H), 4.30 (m, 2H), 4.05 (m, 2H), 3.00 (m, 4H),
2.75 (m, 6H), 2.36 (m, 3H), 2.00 (m, 2H), 1.82 (m, 2H), 1.40 (m, 3H), 1.35 (s, 18H).
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Example 3

NZ-(tert-Butoxycarbonyl)-N-[(4- {(2S)-2-[(tert-butoxycarbonyl)amino]-2-carboxyethyl} phenoxy)-
carbonyl]-L-ornithyl-S-trityl-L-cysteinamide

3.06 g (2.33 mmol) of the compound from example 10A was dissolved in 46 ml tetrahydrofuran.
1.63 ml (11.6 mmol) triethylamine, 0.44 ml (11.6 mmol) formic acid and 0.265 g (0.233 mmol)
tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred over night at
room temperature. The reaction was diluted with approx. 50 ml water and twice extracted with
approx. 50 ml dichloromethane. The combined organic phases were extracted with brine, dried over
sodium sulfate and concentrated to dryness under reduced pressure. The raw product was dissolved
in dichloromethane and chromatographed over approx. 500 ml silica gel. Solvents used were
dichloromethane, dichloromethane/methanol 40/1 and dichloromethane/methanol 1/1. The product-
containing fractions were combined and concentrated to dryness under reduced pressure. This gave
1.40 g raw product of 86% purity. The product was further purified by preparative RP-HPLC on a
C18 column with a water/methanol gradient to yield 2 fractions: 0.93 g product (45% of theory).

LC-MS (method 1): R;=1.18 min., m/z = 885 (M+H)"

'"H-NMR (400 MHz, DMSO-ds, &/ppm): 5 = 7.89 (d, 1H), 7.65 (t, 1H), 7.25-7.35 (m, 12H), 7.20-
7.25 (m, 6H), 7.10-7.20 (m, 3H), 6.95 (d, 2H), 4.29 (m, 1H), 4.05 (m, 1H), 3.88 (m, 1H), 3.11 (d,
1H), 3.00 (m, 4H), 2.75 (m, 2H), 2.36 (m, 3H), 1.64 (m, 1H), 1.51 (m, 3H), 1.36 (s, 9H), 1.32 (s,
9H).
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Example 4

N°-(tert-Butoxycarbonyl)-N*-[(4- {(2S)-2-[(tert-butoxycarbonyl)amino]-2-carboxyethyl} phenoxy)-
carbonyl]-L-ornithyl-S-trityl-L-cysteinamide

So K (Y
PN 9
H,C OO s
vy O
H
°0 NH,

O
HC OH
31 O _NH
HO— Y
CH, O

5.27 g (5.65 mmol) of the compound from example 12A was dissolved in approx. 60 ml
tetrahydrofuran. 2.1 ml (15.2 mmol) Triethylamine, 0.57 ml (15.2 mmol) formic acid and 0.35 g
(0.30 mmol) tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred
over night at room temperature. The reaction was diluted with approx. 60 ml water and twice
extracted with approx. 50 ml dichloromethane. The combined organic phases were extracted with
brine, dried over sodium sulfate and concentrated to dryness under reduced pressure. The raw
product was dissolved in dichloromethane and chromatographed over approx. 500 ml silica gel.
Solvents used were dichloromethane, dichloromethane/methanol 20/1 and dichloromethane/ methanol
1/1. The product-containing fractions were combined and concentrated to dryness under reduced
pressure. The raw product was further purified by preparative RP-HPLC on a C18 column with a

water/methanol gradient to yield 1.37 g (24% of theory) product.
LC-MS (method 1): R;=1.17 min., m/z = 885 (M+H)"

'H-NMR (400 MHz, DMSO-ds, 8/ppm): & = 12.6 (bs, 1H), 8.05 (d, 1H), 7.97 (d, 1H), 7.06 - 7.39
(m, 20H), 6.97 (d, 2H), 6.79 (t, 1H), 4.30 (dd, 1H), 4.07 (m, 1H), 4.00 (m, 1H), 2.85 — 3.04 (m,
3H), 2.30 — 2.40 (m, 2H), 1.65 (m, 1H), 1.41 — 1.60 (m, 4H), 1.37 (s, 9H), 1.32 (s, 9H).
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Example 5

N-(tert-Butoxycarbonyl)-O-{[(4R,7S)-4-carbamoyl-13,13-dimethyl-6,11-dioxo-1,1,1-triphenyl-12-

oxa-2-thia-5,10-diazatetradecan-7-yl]carbamoyl}-L-tyrosine

Ll
1o o
S

X NH
CH,
o)
H
N
o) &
H
o)
0~ "NH,
o)
e OH
3{_O._NH
re—
CH, O

3

5 491 g (5.40 mmol) of the compound from example 14A was dissolved in approx. 110 ml
tetrahydrofuran. 3.8 ml (27 mmol) Triethylamine, 1.02 ml (27 mmol) formic acid and 0.62 g (0.54
mmol) tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred over
night at room temperature. The reaction was diluted with approx. 60 ml water and twice extracted
with approx. 50 ml dichloromethane. The combined organic phases were extracted with brine, dried

10 over sodium sulfate and concentrated to dryness under reduced pressure. The raw product was
dissolved in dichloromethane and chromatographed over approx. 500 ml silica gel. Solvents used
were dichloromethane, dichloromethane/methanol 40/1 and dichloromethane/ methanol 1/1. The
product-containing fractions were combined and concentrated to dryness under reduced pressure.
The raw product was further purified by preparative RP-HPLC on a C18 column with a

15 water/methanol gradient to yield 1.96 g (42% of theory) product.

LC-MS (method 1): R;=1.20 min., m/z = 871 (M+H)"

'"H-NMR (400 MHz, DMSO-ds, 5/ppm): 5 = 12.6 (bs, 1H), 8.05 (t, 2H), 7.16 — 7.39 (m, 19H), 7.12
(d, 1H), 6.98 (d, 2H), 6.83 (t, 1H), 4.32 (dd, 1H), 4.00 — 4.11 (m, 2H), 2.92 — 3.12 (m, 3H), 2.81
(m, 1H), 2.30 — 2.40 (m, 2H), 1.82 (m, 1H), 1.67 (m, 1H), 1.38 (s, 9H), 1.32 (s, 9H).
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Example 6

N-(tert-Butoxycarbonyl)-O-{[(3S)-3-[(tert-butoxycarbonyl)amino]-4-oxo-4- {[2-(tritylsulfany])-
cthyl]amino}butyl|carbamoyl} -L-tyrosine

S SE'S
N
0 HW\[O( Q
0
e OH
H3CB(OTNH
CH, O

5 98 mg (0.1 mmol) of the compound from example 15A was dissolved in approx. 4 ml

tetrahydrofuran. 70 pl (0.5 mmol) Triethylamine, 19 pl (0.5 mmol) formic acid and 11 mg (0.01

mmol) tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred over

night at room temperature. The reaction was diluted with approx. 5 ml water and twice extracted

with approx. 5 ml dichloromethane. The combined organic phases were extracted with brine, dried

10 over sodium sulfate and concentrated to dryness under reduced pressure. The raw product was

purified by preparative RP-HPLC on a C18 column with a water/methanol gradient to yield 67 mg

(79% of theory) product.

LC-MS (method 1): R;=1.32 min., m/z = 827 (M+H)"

'H-NMR (400 MHz, DMSO-ds, d/ppm): & = 12.6 (bs, 1H), 7.85 (t, 1H), 7.59 (m, 1H), 7.29 — 7.37
15 (m, 12H), 7.18 - 7.27 (m, 5H), 7.07 (bs, 1H), 6.98 (d, 2H), 6.88 (d, 1H), 4.07 (m, 1H), 3.90 (m,
1H), 2.93 — 3.09 (m, 5H), 2.81 (m, 1H), 2.20 (t, 2H), 1.78 (m, 1H), 1.64 (m, 1H), 1.36 (s, 9H),

1.32 (s, 9H).
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Example 7

N-[(2S)-2-[(tert-Butoxycarbonyl)amino]-4- {[(4- {(2S)-2-[(tert-butoxycarbonyl)amino]-2-
carboxyethyl} phenoxy)carbonyl]amino} butanoyl]-S-trityl-L-cysteinylglycinamide

)OL O”"NH S
i O
O HW
O NH
Kfo
O
NH
OH 2

60 mg (0.031 mmol) of the compound from example 16A was dissolved in approx. 3 ml
tetrahydrofuran. 22 pl (0.16 mmol) Triethylamine, 6 pl (0.16 mmol) formic acid and 4 mg (0.003
mmol) tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred over
night at room temperature. The reaction was diluted with approx. 5 ml water and twice extracted
with approx. 5 ml dichloromethane. The combined organic phases were extracted with brine, dried
over sodium sulfate and concentrated to dryness under reduced pressure. The raw product was
purified by preparative RP-HPLC on a C18 column with a water/methanol gradient to yield 26 mg
(86% of theory) product.

LC-MS (method 2): R;=2.55 min., m/z = 927 (M+H)"

'H-NMR (400 MHz, DMSO-ds, 8/ppm): d = 12.6 (bs, 1H), 8.08 (m, 2H), 7.63 (t, 1H), 7.18 — 7.38
(m, 18H), 7.03 — 7.15 (m, 3H), 6.99 (d, 2H), 4.28 (dd, 1H), 3.95 — 4.10 (m, 2H), 3.64 (dd, 1H),
3.51 (m, 1H), 3.04 — 3.13 (m, 2H), 3.00 (dd, 1H), 2.81 (m, 1H), 2.42 (d, 2H), 1.84 (m, 1H), 1.67
(m, 1H), 1.36 (s, 9H), 1.32 (s, 9H).
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Example 8

N-[(2S)-2-[(tert-Butoxycarbonyl)amino]-4- {[(4- {(2S)-2-[(tert-butoxycarbonyl)amino]-2-
carboxyethyl} phenoxy)carbonyl]amino} butanoyl]glycyl-S-trityl-L-cysteinamide

860 mg (0.89 mmol) of the compound from example 19A was dissolved in approx. 20 ml
tetrahydrofuran. 620 pl (4.45 mmol) Triethylamine, 168 pul (4.45 mmol) formic acid and 103 mg
(0.089 mmol) tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred
over night at room temperature. The reaction was diluted with approx. 50 ml water and twice
extracted with approx. 50 ml dichloromethane. The combined organic phases were extracted with
brine, dried over sodium sulfate and concentrated to dryness under reduced pressure. The raw
product was purified by preparative RP-HPLC on a C18 column with a water/methanol gradient to
yield 329 mg (38% of theory) product.

LC-MS (method 1): R;=1.16 min., m/z = 927 (M+H)"

'H-NMR (400 MHz, DMSO-ds, d/ppm): d = 8.16 (d, 1H), 8.04 (t, 1H), 7.64 (1, 1H), 7.20 — 7.39
(m, 15H), 7.15 (d, 3H), 7.07 (d, 1H), 6.95 (d, 2H), 4.28 (dd, 1H), 4.02 (dd, 1H), 3.91 (m, 1H), 3.76
(m, 2H), 2.99 — 3.15 (m, 3H), 2.88 (m, 1H), 2.29 — 2.42 (m, 2H), 1.86 (m, 1H), 1.68 (m, 1H), 1.37
(s, 9H), 1.33 (s, 9H).
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Example 9

O-({(35)-4-[(6-{[(2R)-1-Amino-1-0x0-3-(tritylsulfanyl)propan-2-ylJamino} -6-oxohexyl)amino]-3-

[(tert-butoxycarbonyl)amino]-4-oxobutyl} carbamoyl)-N-(tert-butoxycarbonyl)-L-tyrosine

250 mg (0.24 mmol) of the compound from example 22A was dissolved in approx. 5 ml
tetrahydrofuran. 170 pl (1.22 mmol) Triethylamine, 48 pl (1.22 mmol) formic acid and 28 mg
(0.024 mmol) tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred
over night at room temperature. The reaction was diluted with approx. 20 ml water and twice
extracted with approx. 20 ml dichloromethane. The combined organic phases were extracted with
brine, dried over sodium sulfate and concentrated to dryness under reduced pressure. The raw
product was purified by preparative RP-HPLC on a C18 column with a water/methanol gradient to
yield 167 mg (65% of theory) product.

LC-MS (method 1): R;=1.19 min., m/z = 983 (M+H)"

'"H-NMR (400 MHz, DMSO-ds, 8/ppm): d = 12.6 (bs, 1H), 8.00 (d, 1H), 7.75 (t, 1H), 7.63 (t, 1H),
7.18 = 7.37 (m, 19H), 7.12 (d, 1H), 7.08 (s, 1H), 7.00 (d, 2H), 4.31 (m, 1H), 4.06 (m, 1H), 3.93 (m,
1H), 2.92 - 3.11 (m, 6H), 2.81 (dd, 1H), 2.30 (m, 2H), 2.10 (t, 2H), 1.79 (m, 1H), 1.66 (m, 1H),
1.40 — 1.54 (m, 3H), 1.37 (s, 9H), 1.32 (s, 9H), 1.23 (m, 2H).
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Example 10

0O-({(14S5)-1-Azido-14-[(tert-butoxycarbonyl)amino]-13-o0xo0-3,6,9-trioxa-12-azahexadecan-16-
yl} carbamoyl)-N-(tert-butoxycarbonyl)-L-tyrosine

O
L
:Z+:

5 276 mg (0.344 mmol) of the compound from example 23A was dissolved in approx. 15 ml

tetrahydrofuran. 235 pl (1.68 mmol) Triethylamine, 63 pl (1.68 mmol) formic acid and 39 mg

(0.034 mmol) tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred

over night at room temperature. The reaction was diluted with approx. 20 ml water and twice

extracted with approx. 20 ml dichloromethane. The combined organic phases were extracted with

10 brine, dried over sodium sulfate and concentrated to dryness under reduced pressure. The raw

product was purified by preparative RP-HPLC on a C18 column with a water/methanol gradient to

yield 167 mg (65% of theory) product.

LC-MS (method 1): R;=0.98 min., m/z = 726 (M+H)"

'"H-NMR (400 MHz, DMSO-ds, S/ppm): d = 7.85 (t, 1H), 7.61 (t, 1H), 7.15 (d, 2H), 6.91 — 6.99
15 (m, 3H), 3.96 (m, 1H), 3.86 (bs, 1H), 3.59 (dd, 2H), 3.46 — 3.57 (m, 9H), 3.40 (m, 4H), 3.13 - 3.29
(m, 2H), 2.98 — 3.11 (m, 3H), 2.82 — 2.92 (m, 1H), 1.79 (m, 1H), 1.66 (m, 1H), 1.38 (s, 9H), 1.34

(s, 9H).
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Example 11

3-[(tert-Butoxycarbonyl)amino]-N-[(4- {(2S)-2-[(tert-butoxycarbonyl)amino]-2-carboxyethyl} -
phenoxy)carbonyl]-L-alanyl-S-trityl-L-cysteinamide

q/CH
NH

NH

HC

CHO

2.38 g (2.03 mmol) of the compound from example 25A was dissolved in approx. 35 ml
tetrahydrofuran. 1.42 ml (10 mmol) Triethylamine, 0.38 ml (10 mmol) formic acid and 0.24 g (0.20
mmol) tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred over
night at room temperature. The reaction was diluted with approx. 20 ml water and twice extracted
with approx. 30 ml dichloromethane. The combined organic phases were extracted with brine, dried
over sodium sulfate and concentrated to dryness under reduced pressure. The raw product was
dissolved in dichloromethane and chromatographed over approx. 70 ml silica gel. Solvents used were
dichloromethane/methanol 10/1 to dichloromethane/methanol 1/1. The product-containing fractions
were combined and concentrated to dryness under reduced pressure to yield 0.72 g (41% of theory)

product.
LC-MS (method 1): R; = 1.18 min., m/z = 855 (M-H)

'H-NMR (400 MHz, DMSO-ds, §/ppm): 8 = 8.15 (m, 1H), 7.75 (m, 1H), 7.16 — 7.39 (m, 19H),
6.99 (d, 2H), 6.80 (m, 1H), 4.25 (m, 2H), ), 4.13 (m, 2H), ), 4.00 (m, 2H), 2.92 — 3.12 (m, 3H),
2.81 (m, 1H), 2.40 (m, 2H), 1.38 (s, 9H), 1.32 (s, 9H), 1.10 (m, 4H).

Example 12

O-({(35)-4-{[(2R)-1-Anilino-1-ox0-3-(tritylsulfanyl)propan-2-ylJamino} - 3-[(tert-butoxycarbonyl)-
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amino|-4-oxobutyl} carbamoyl)-N-(tert-butoxycarbonyl)-L-tyrosine

CH,
el ()
o) CH,
~
o) o) NH S
PP
: N
o O
H
o)
o) NH
OH
H,G o) NH
e Y
CH, O

3

405 mg (0.41 mmol) of the compound from example 26 A was dissolved in 10 ml tetrahydrofuran.
0.29 ml (2.05 mmol) triethylamine, 78 pl (2.05 mmol) formic acid and 47 mg (0.04 mmol)
tetrakis(triphenylphosphin)palladium(0) were added. The reaction mixture was stirred over night at
room temperature. The reaction was diluted with approx. 10 ml water, and twice extracted with
approx. 10 ml dichloromethane. The combined organic phases were extracted with brine, dried over
sodium sulfate and concentrated to dryness under reduced pressure. The raw product was purified by
preparative RP-HPLC on a C18 column with a water/methanol gradient to yield 306 mg (79% of
theory) product.

LC-MS (method 1): Ry = 1.39 min., m/z = 947 (M+H)"

'H-NMR (400 MHz, DMSO-ds, 8/ppm): & = 8.08 (d, 1H), 7.60 (m, 1H), 7.55 (m, 1H), 7.28-7.35
(m, 16H), 7.22-7.6 (m, 4H), 7.07 (m, 2H), 6.92 (m, 2H), 4.60(m, 1H), 4.05 (m, 4H), 2.85-3.20 (m,
4H), 2.80 (m, 1H), 2.45 (m, 2H), 1.85 (m, 1H), 1.66 (m, 1H), 1.35 (d, 18H) , 1.28 (m, 2H).
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B. Assessment of the carrier linker activity

The suitability of the compounds according to the invention for use as carrier linker can be
demonstrated using the following assay systems. To illustrate the different kinetics of different
linkers, simple derivatives of the tyrosine based molecule were synthesized and the cleavage at
5  different time points in buffer at pH 4 and pH 7.4 were monitored. Based on the exact composition
of the tyrosine based linker structure the formation of the cyclic urea with concomittant release of the
free tyrosine OH group has different cleavage kinetics. These can be easily measured in vitro and
used as predictors for the in vivo kinetics. Scheme 3 shows exemplaric the decomposition of a
prodrug releasing the tyrosine containing peptide and a cyclic urea derivative based on the former

10 linker with the modifier attached.

Scheme 3
0O
N—modifier
o 0 S 0
J NH
N N 2
0 N n N I
3
[NR
0
N/Ra
H
Rb/o NH pH 4: stable
\n/ pH ca. 7 to 7.5: slow decomposition
0O
OH
0O
H N—modifier
0 O N
a + Y ] n S
_R H 0
N o N N
m
0O NH
b~
R 0O
\[O]/ O NH,
free peptide or protein incorporating cyclic urea derivative based
a tyrosin at the former attachment on former linker with modifier attached

site to the linker/modifier
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With  example 1C, O-{[(3S)-3-Amino-4-({(2R)-1-amino-3-[(1-benzyl-2,5-dioxopyrrolidin-3-
yl)sulfanyl]-1-oxopropan-2-yl} amino)-4-oxobutyl]carbamoyl } -N-phenyl-L-tyrosinamide, the

cleavage reaction is as follows:

Scheme 4

0
J
N
\ A ob i
(e} A/YO‘ \f O‘ EN
e
o NH WNf o)
=

Iz

1) Test description (in vitro)

For the kinetic studies with regard to the stability of the different linkers 0.3 mg of the dry test
compound are dissolved in 0.5 ml acetonitrile. For a better dilution the sample is sonified for about

10 seconds. Then 1.0 ml of the buffer solutions are added and the samples are sonified again.

Chemical composition of the solution/buffer which are used:

pH 4: 1 litre of deionized water was adjusted to pH 4 with 1N hydrochloric acid

pH 7.4: 90 g sodium chloride, 13.61 g potassium dihydrogene phosphate and 83.35g 1 M
sodium hydroxide solution were dissolved in 1 litre of deionized water. This solution

was diluted with water at the rate of 1:10.

The test compound concentration is analysed by HPLC every hour during 24 hours at room

temperature. The quanitiy of the test compound is determined by the peak areas.

HPLC method: Agilent 1100 with DAD (G1315B), binary pump (g1312A), autosampler (G1329A),
column thermostat (G1330B), Column: Kromasil 100 C18 / 250 mm x 4 mm / 5 pm, Column
temperature: 30°C, Eluent A: water + 5 ml perchloric acid/l, Eluent B: acetonitrile, Gradient: 0-1.0
min 90% A, 10% B; 1.0-20.0 min 10% A, 90% B; 20.0-21.0 min 10% A, 90% B; 21.0-23.0 min
90% A, 10% B; 23.0-25.0 min 90% A, 10% B; Flow rate: 1.5 ml/min, Detection: 210 nm, Injection

volume: 10 pl
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The results of the cleavage of the test compounds are shown in Table 1.
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Table 1:
Example % cleaved % cleaved % cleaved % cleaved % cleaved
o pH4,0h pH4,24h pH74,0h |pH74,6h |[pH7.4,24h
1C 0 1 0 7 21
2C 0 0 0 6 21
3C 0 0 0 2 11
4C 0 0 0 23 65
5C 0 0 0 75 100
6C 0 0 0 6 20
7C 0 0 0 6 23
8C 0 0 0 6 23
9C 0 0 0 7 25
10Cb 0 0 0 4 14
11C 0 19 0 100 100
12C 0 0 0 29 76

The data show that example 11C is cleaved very quickly, even at pH4. Example 4C, example 5C
and example 12C are cleaved quickly whereas example 3C and example 10Cb are cleaved slowly.

5  All others have a moderate cleavage kinetic.
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C. Exemplary embodiments of pharmaceutical compositions

The compounds according to the invention can be converted into pharmaceutical preparations in the

following ways:

i.v. solution:

A compound according to the invention is dissolved at a concentration below saturation solubility in
a physiologically acceptable solvent (for example buffers of pH 4 to pH 7, isotonic sodium chloride
solution, glucose solution 5% and/or PEG 400 solution 30%). The solution is sterilized by filtration

and filled into sterile and pyrogen-free injection containers.

s.c. solution:

A compound according to the invention is dissolved at a concentration below saturation solubility in
a physiologically acceptable solvent (for example for example buffers of pH 4 to pH 7, isotonic
sodium chloride solution, glucose solution 5% and/or PEG 400 solution 30%). The solution is

sterilized by filtration and filled into sterile and pyrogen-free injection containers.
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Claims
1. A compound of the formula
O @)
4
OJJ\N N/ R
H™ " H
[ N—R’
m,
R
@)
1 /NH
in which
5 n represents the number 0, 1, 2, 3 or 4,
m represents the number 0, 1, 2, 3 or 4,

where m and n together are the number 1, 2, 3, 4, 5 or 6,
R! represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

R? represents tert-butyloxycarbonyl,

10 R? represents hydrogen, methyl, ethyl, n-propyl, isopropyl or benzyl,
R* represents a group of the formula
11
R o R O
* /K/ 8 * /K/ R1 2
)\/ R’ N R N
) ’ "o H Lo L 1
R® R™ R R

or */\/O\/\O/\/O\/\N

where

* is the point of attachment to the nitrogen,
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represents the number 1, 2, 3, 4 or 5,
represents hydrogen, aminocarbonyl,  (C;-Cs)-alkylaminocarbonyl,
phenylaminocarbonyl or a group of the formula
O 0O

H H
(0] S
15 16 2 \[/ NH,

R18

# R° R 4R R"

is the point of attachment to the carbon atom,

represents the number 1, 2, 3, 4 or 5,

represents hydrogen or (C;-Cs)-alkyl,

represents hydrogen or (Ci-Cs)-alkyl,

represents the side group of a natural o-amino acid or its

homologues or isomers,

represents hydrogen or methyl,

represents —S-trityl, thiolyl, azidyl, acetylenyl, hydroxycarbonyl or amine,

represents hydrogen or aminocarbonyl,

represents -S-trityl, thiolyl, azidyl, acetylenyl, hydroxycarbonyl or amine,

represents hydrogen or (Ci-Cs)-alkyl,

represents hydrogen or (C;-Cs)-alkyl,

represents hydrogen or aminocarbonyl,

represents -S-trityl, thiolyl, azidyl, acetylenyl, hydroxycarbonyl or amine,

represents the side group of a natural o-amino acid or its homologues or
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isomers,
and

R" represents hydrogen or methyl,

or one of the salts thercof, solvates thereof or the solvates of salts thercof.

2. A compound as claimed in claim 1, characterized in that

n

represents the number 0, 1, 2 or 3,

represents the number 0, 1, 2 or 3,

where m and n together are the number 1, 2, 3 or 4,

represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

represents tert-butyloxycarbonyl,

represents hydrogen, methyl, ethyl, n-propyl, isopropyl or benzyl,

represents a group of the formula

RS o R 8
/K/ R’ ) N /K/ R
* ’ p H
9 10
R™ R
or N O ~ o e~ O ~ N
3
where
* is the point of attachment to the nitrogen,
p represents the number 1, 2, 3, 4 or 5,
R’ represents hydrogen, aminocarbonyl,  phenylaminocarbonyl

-(C=0)NHCH,(C=0)NHb,

R® represents —S-trityl,

or
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R’ represents hydrogen or aminocarbonyl,
R® represents —S-trityl,
R’ represents hydrogen,
and
R represents hydrogen.
3. A compound as claimed in either of claims 1 and 2, characterized in that

n

and

or

and

or

represents the number 2 or 3,

represents the number 0,

represents the number 0,

represents the number 2 or 3,

represents the number 0,

represents the number 1,

represents tert-butyloxycarbonyl or (9H-fluoren-9-ylmethoxy)carbonyl,

represents tert-butyloxycarbonyl,

represents hydrogen, methyl, ethyl, n-propyl, isopropyl or benzyl,

represents a group of the formula
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RS o R 8
/K/ R’ ) N /K/ R
* ’ p H
9 10
R™ R
or N O ~ o e~ O ~ N
3
where
* is the point of attachment to the nitrogen,
p represents the number 1, 2, 3, 4 or 5,
R’ represents hydrogen, aminocarbonyl,  phenylaminocarbonyl  or

-(C=0)NHCH,(C=0)NHoa,
R® represents —S-trityl,
R’ represents hydrogen or aminocarbonyl,
R® represents —S-trityl,
R’ represents hydrogen,
and
R represents hydrogen.

A process for preparing a compound of the formula (I) or one of the salts thereof, solvates
thereof or the solvates of salts thercof as claimed in claim 1, characterized in that a

compound of the formula (II)
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10.

11.

92
0O 0O
L R*
7
N
0 H N N
[ N—R®
m |2
R
0
@) (1),
R1,NH
I
CH,

n which
n, m, R, R?, R® and R* are each as defined in claim 1,
is reacted with a Palladium(0) source and a reducing agent.

A compound as claimed in any of claims 1 to 3 for the preparation of prodrugs for treatment

and/or prevention of diseases.

The use of a prodrug prepared with a compound as claimed in any of claims 1 to 3 for

producing a medicament for treatment and/or prevention of diseases.

The use of a prodrug prepared with a compound as claimed in any of claims 1 to 3 for
producing a medicament for treatment and/or prevention of of cardiovascular, edematous

and/or inflammatory disorders.

A medicament comprising a prodrug prepared with a compound as claimed in any of

claims 1 to 3 in combination with an inert nontoxic pharmaceutically suitable excipient.

A medicament comprising a prodrug prepared with a compound as claimed in any of

claims 1 to 3 in combination with a further active ingredient.

The medicament as claimed in claim 8 or 9 for treatment and/or prevention of

cardiovascular, edematous and/or inflammatory disorders.

The use of a prodrug prepared with a compound as claimed in any of claims 1 to 3 for
producing a medicament for treatment and/or prevention of heart failure, coronary heart

disease, ischemic and/or hemorrhagic stroke, hypertension, pulmonary hypertension,
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peripheral arterial occlusive disease, pre-eclampsia, chronic obstructive pulmonary disease,
asthma, acute and/or chronic pulmonary edema, allergic alveolitis and/or pneumonitis due to
inhaled organic dust and particles of fungal, actinomycetic or other origin, and/or acute
chemical bronchitis, acute and/or chronic chemical pulmonary edema, neurogenic pulmonary
edema, acute and/or chronic pulmonary manifestations due to radiation, acute and/or chronic
interstitial lung disorders, acute lung injury/acute respiratory distress syndrome
(ALIVARDS) in adult or child including newborn, ALI/ARDS secondary to pneumonia and
sepsis, aspiration pneumonia and ALI/ARDS secondary to aspiration, ALI/ARDS secondary
to smoke gas inhalation, transfusion-related acute lung injury (TRALI), ALIVARDS and/or
acute pulmonary insufficiency following surgery, trauma and/or burns, and/or ventilator
induced lung injury (VILI), lung injury following meconium aspiration, pulmonary fibrosis,
mountain sickness, chronic kidney diseases, glomerulonephritis, acute kidney injury,
cardiorenal syndrome, lymphedema, inflammatory bowel disease, sepsis, septic shock,
systemic inflammatory response syndrome (SIRS) of non-infectious origin, anaphylactic

shock and/or urticaria.

A compound as defined in any of claims 1 to 3 for use in a process for treatment and/or

prevention of cardiovascular, edematous and/or inflammatory disorders.
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Vo170, No. 5, 1998, p. 1129-1143) :

[0006]  HyZy :HI 2R AL o /R SL 2y A N AT AT AL S 40 DRI AT 24 B A
N AR E R TR R IR IR R 2540, il O ek 25k [ DA It 1k 777 XA H A o3z sl
BRIEA T PG T B

[0007]  AREEREMIATZ (BRRTZY ) BOAOERLI AT 252 & A 45 %€ NG M) ot B 8 I 1k
(%) 23 A4 2 R) PRI AT IS P SRR Y AT 24, P 28 A ik [0 7 A 50 35 PR 4 B 2 P B s 2 A
BT, JF HAE A AT DI 20 I A AR AR T e 2 b i 25

[0008]  ZRIEKHTZY « JLHKHT 252 — Mt 24, Horp AT A I R A B BRI EE B 2 Ja A
AT L
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R KA,

HHH

RYfRERA.

R (D) Witk &9, Hh

n ARERHUE 2 5L 3,

m AR E{E 0,

R' AR AT SEREL B (OH- % —9- FE A4 I ) Bk,
R AR BT IR,

R® AT B,

R AR T 2L,

11
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[0115]
[0116]
[0117]
[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]

[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]

RS o R
” 8
P WJ\N/K/R
* p H
R” R"
o

kN 5 R AT A

p ARFELME 1 8 5,

R*ALRA EIE A - (C = 0)NHCH, (C = 0)NH,,
ROARE -S5- = KFE,

RT AR R A B IR,

RO -S- =HKFH,

RO fREA,

I H.

R AREA

Atk (D) a4, L

n AREHE 0,

m AR EE 2 5L 3,

R' AR AL T AR B (9H- 7 —9- FE 4R 3E ) Bk,
R® ARFB AT IR,

R*ARR A B,

R ARE TR,

- i 0O R
y ) /}\/Rs
AR & w{%
" H
RQ Rm
Hr

* N5 AR A
p ARKEE 1 8 5,
R*AEA EIEPIEE - (C = 0)NICH, (C = 0)NH,,
RO - S— =K,
RT AR R A A IR,
R AR - S =R,
R AREA,
I H.
R AREA
Ak (D &9, Hp
n ARARELE 2 5L 3,
m AR EE 0,
12
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[0146]
[0147]
[0148]
[0149]
[0150]

[0151]
[0152]
[0153]
[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]

[0162]
[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]
[0176]

R AR RIS (OH- %) —9- FERAEL ) A,
R* AR T S,

R AAREA BT,

R* AR T A 2E ]

NI NN

Hrp

* SR MIERAL .
ik (1) it &4, H

n AAEHUE 0.1.2 5L 3,

m ACREAE 0.1.2 5 3,

Horbm fln —A2HEUE 1.2.3 5 4,

R'ARFRUT S RIEEL (OH- %7 —9- FEFI4RIE ) Bk,
R®ARFR AT IR,

R*ACEEA . FFE. LI IEAZE RSB L,
REACE AR,

R® o R
)\/Rs *\bd/U\N/J\/R&
* 3 p
R’Q R’tﬁ H

& *,/\/O\/\O/\\/Q\/\N
3

o
* N5 AR A
p AREHE 1.2.3.4 8 5,
R* ARFREA &It AR IE 2 IR AL 8K ~ (C = 0)NHCH, (C = 0)NH,,
RO AR - S- =KL,
RT AR R A A IR,
REARE - S- =K%,
R AREA,
I H.
R fREA
Atk (D) a4, L
n fRRHUE 2 5k 3,
3 H.
m fCRE{E 0,
B
13
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[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]

[0189]
[0190]
[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0206]

n FAEREE 0,

I+ H

m ACREE 2 8L 3,

s H

n FEREUAE 0,

FH

m ARFREL 1,

R'ARFERUT A I (OH- %) —9- FEF4RIE ) BRdk,
R AREEBUCT IR,

R*ACEEA 3. L3 IEAZE RSB L,
R AR T LA,

R® o R
/‘\/Rs *WJKN/K/RB
* 3 p
R® R :

i g”\/o\/ﬂnf\wﬂ\/mw
3

Hr

* ) HRMIEBAL A,

p FAEEE 1.2.3.4 5L 5,

RO AR S VRIS R E RIS - (C = 0) NHCH, (C = 0)NH,,
ROMRE - S- = ZH%,

R AR A S IR,

RO ACE - S- =KL,

R AREA

FH

R fRRA

EARER (D Witk &4, Hp

n fRFRAHE 2 5L 3,

m AR EE 0,

R AR T I B (9H- %7 —9- JE 4L ) Bk,
R AREBUT IR,

R* ARFRA B P,

R AR R R,

14
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[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]
[0218]
[0219]
[0220]
[0221]
[0222]
[0223]
[0224]

[0225]
[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]

R’ O R
® - */RB
ARk 17@3%
H
R” R"
Hop

* S RIERAL S,
p AREEE 1 85X 5,

R*ARREA R B RIS AL B ~ (C = 0) NHCH, (C = 0)NH,,

RO AL - S- =KL,

RT AR R A B IR,

R AL - S- =KL,

RO fREA,

I H.

R AREA
Atk (D) a4, L
n AREHE 0,

m fRFRAE 2 5K 3,

R' AR AL T AR B (9H- 7 —9- FE 4R 3E ) Bk,
R® ARFB AT IR,
R*ARR A B,

REARE TR

~ o K
8 % */ 8
A
NP H
RQ R‘!ﬁ
Horp

* N5 RS,
p ARREE 1 8L 5,

R* ARFRA RSt RIS IR AL 8K ~ (C = 0)NHCH, (C = 0)NH,,

RCARE - S- =KL,
R AR A S IR,
REAE - S- =ZLPH,
R REA
JFH
R fRRA
ik (1) itk &4, H
n FAREAHE 0,
m AR EE 1,
15
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[0238]
[0239]
[0240]
[0241]
[0242]

[0243]
[0244]
[0245]
[0246]
[0247]
[0248]
[0249]
[0250]
[0251]
[0252]
[0253]
[0254]
[0255]
[0256]

[0257]
[0258]
[0259]
[0260]
[0261]
[0262]
[0263]
[0264]
[0265]
[0266]
[0267]

R AR RIS (OH- %) —9- FERAEL ) A,
R* AR T S,

R AAREA BT,

R* AR AR EEH,

)\/Re

Hrp

* A5 B IERAL A,

R R A EE R A8 - (C = 0)NHCH, (C = 0)NH,,
I H

ROARE - S- —ZKHI%.

WL (D KteEY, Hod n ACKREME 2 8% 3 IF H m AAREUE 0,
AIE (1) Bt &9, Hrp o RS 2 IF 0 m ARG 0.
WARIE (D) A, o n AEREUE 3 IF H m ACREUE 0.
EARIES (D) A9, Fob n ARFREUE 0 I H m ARFREUHE 2 5L 3,
WARIE (D) A&, o n AREUE 0 IF H m ACREUE 1.
AL () W&, o R AREBUT At

EARES (D) k&9, b R ARERA ST

AER (1) Btk &, Hrp R AR 2

,:)\/R6

Hrp

* 5B,

R* AR A IR,

JFH

ROACFE - S- =IRFAL,

ARES (D) BG4, o RO ARER - s =K,

AR (D &4, b R ARER - S- = KXHE,

WRE (D k&4, b R AREREIEH R RRA.

WAL (D) k&, Hrp 5 -NHR' BURIE Bk 8 7 B S /AL,

16
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'®) @)
T A
N/
@) H n \
[ N—R®
m &2
O
OH
1 -NH
R (1a)
[0268]  {FZLH M HAK & sk ik 415 H 25 H ke e 26 02 X, AN 8 HAR UL BH 26 1 1)

R E A, 3B W] LA A 5 R4 B A i SCPT AR

[0260] AR FFAIDLLE AR ULV H P A 8UE 2 A4 A

[0270] A BHIESEAE T Al Tilee 30 (1) B G Pecs HEh AR & M s £ 1 snl &
Y77, Mo Ae sl (D) b & 558 (0) PRI J50) b

[0271]
'®) 0O
J R’
N/
@) H n N
[ N—R®
m |2
R
@)
O
AN H
CH, (ID),

[0272] ,H‘EP

[0273]  n.m R.ZREVRPFIR' & A EcfiE X

[0274]  FiTid J MO AR YR R, IR ESS ARG A7 AE T, ARIEAE 0°C —50°C RS
Bl P e AR s 0 R SE B

[0275] TP FHIA 4] e A AR T — U R e s SR BEEK 1, 2— S Lbe, Bk dn — g
Fis VUSRI B 1, 2- — A 40E £, sl At s 0490 G A A L — PP 25 R e . — ARk S
2= THIE LMo [RIFER] ReAd FH TR SR KR S 4 o D3k DU SRR

lo276] 41 (0) P MBI DY ( =Z%FEME) 4 (0) = ( W REEAET ) —40 (0) sifE it
FE AP B BRI JE AR (0) 4R (TT) U, AREDT ( = 28380 ) 48 (0) .

[0277] & R0 A 40 0 R R B = L ke e, 18 TR

[0278] BB = L& N, N- R LI sk i IR A, it — L ik o

fo279] =X (ID) WA Al @A X (11D Mikam 5 V) B &9 RV

17
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M il £
[0280]
9] 0
OJ\N ~" “OH
H
[ N—R®
m |2
R
0
0
o1-NH %
CH, (I1T)
[0281]  Hrp

[0282] n.m R.RPFR & @ b Soire X,
[0283] HN-R* (IV)
[0284] H.rp
[0285]  R* 4 ST E o
[0286]  JITid [ N IE W A6V PRV I, AR A AR AR S AT e AR A7 76, DL ik
TEMETRL A 70°C HIMLRE Y [ Y AEARVE ) S8
[0287] 5 TSI, ) G A — S P ke s R P REEk 1, 2- R She, BRI a0 g
Fis VUSRI B 1, 2- — F 40 e, Bl Ath s 0490 G AT ) S — PP 5 PRI e . — ARk i
2- THIs LN . [RIAER] BeA FH TR SRR &4 . it — ST bt
[0288]  FEi% bR 3CH, A& BRI KIRFA , B Wk —WREB W N, N - 24 - N, N - =
PIZE - N, N = R - N, N - ZH O E R i, N-G- ZHREEERNE)N-&
Tl W fg E R EL (EDC), N- MRtk — U -N - NI A - R oM (PS- ik —
&), BORFEAL G0 G fie s — KM, 81 1, 2- BEMEHAL B9, B i 2— £33 —5- 2R3 -1, 2- @
S 3— BRI Eh B 2 BT 2 -5 FJE RUEMess = SR £, BBt R 2 B A5 tn 2- 5
HE -1 CERIEIREE -1, 2— EMENk, B SEIGRIR I, BRE TR 2 T IR, B - (2- X -3- B8
M S ) BEIE R B R I =ML A I = (R E L) B S mEER L, 8 0- (K IF =
M —1- 25 ) -N,N, N, N’ — PU B R /S e R £h (HBTU) , 28 FF — M —1— & -N- DY 2% — iR DY
FANER R (TBTU) , 2—- (2- S6AX —1-(2H) - MiEmE 2 ) —1, 1, 3, 3— VY R EER VU Al B2 2k (TPTU) Bk
O—(T- AR H =M —1-F5) -N,N, N’ | N — U IR R 7S Ui R R (HATU) , B8R 1 - FR 2528 — M
(HOBt) , Bl =M —1- FRAE = ( ZHIREE ) B /N mmiesh (BOP) , B R =M —1- &
AR = (e Bk ) BN mBEIRER (PYBOP) , B N- SR AE BRI W i, BxX 48 558 VR 54 o
[0289] il Ay 191] U A 4 Je ok IR s 4 il TR ) B e T2 1 e R U BB PR AU, B8 LA 491
W =B I, a0 = L% N- PR Ipk  N- FRIEDRAE \4— — A L2 FEIERE B0 N, N- — e 2
LI ARIE N, N- SRR 20
[0200]  fRIEHE, 7E N, N- ¢ NIk QN HIAEAE T, AT H HATU BEAT 466 ROV o

18
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02011 2 (I11) 1 (IV) HAL G972 S50, Bl i@ ok C A0 712 NG IE R Sk
E o

[0202] AR BHAL S WHIHI A Pl I8 AN A o7 EHEAT U

[0293] E %=1
[0294]
i
9‘ & ﬁz'b%r.ﬂm o
T o ?L ﬁm o 0"1}”'0"’"‘%?"1
["'J"% wm,ﬂ.v.sr L L g R /rﬂi%‘.
I«.vf’ G e ﬁ\ :‘] o DiEA; DRIAP L ,j o
X i - :
HG o !‘i; ™ H em? K '3‘“@
% O, iNH
He— oy poy T hop Ot L
OHy B CH,. O CH; cH; © CH,
; HiO5
% 5%
m!g P “hg
g HN’“‘”’ ﬂgm
' &
O 3 cH;
s G OH, s = o H‘G; T;%
Hs%‘yjm{m ¥ 5 {;e’””-«l] HC %'?Lz @ f‘m - {i:«;} 57,
i %;/ el i - \w\w it N o o7
g Q9 9 : > i . :
0 s O W TR 5 . ,L e . OH
o R, %} Tetrakis 4o a B /J 7 = oY
YL O S A AL D S I
. o
(rj ATy [/l ‘j T AT L /)
f i .
& Ty @
o
O /U“-« HL |
HE Lo NH L
BT C HG B o ? H s_,[ [T ;
e BT CH, © oH,
CH O b, b

[0295] AR WAL A m] AR IR sl A o S At 7 7~ Sk (8 40 58 & — I sl HLAth 5o 7))
RV IR AR, LATE Ik IR s B 1 B AT 245

[0296]  3X S G0 R AT -0 ) v 1 2 R IR B 1 J5 P A v I U R T gy OH- ik by 3 ik
B — B REREZ W I 2R PR EE . (ERRIESAE T, Prid 2 MRS A it
()0 EEAE P PR BB E S A T, AT D i 2k B ik 2 5 IR R . IX- S EUE B IR T
BEAAGHIRIB ZIR . PTid — 2 2R B IR B RE B AR R BRI AL il PT AR A VT
Z ARBIAEZE B BRI 7k Rk (s 2 0% ) 4 B IR 5
e LA PEG— BRI i 5 2 D s R B AR B AR SR 2E (thiol) HEAT M. AL, 56 T
TS5 I B3 7 SR PR 2 Db RV B 1 ik L Jhe B e P e 2 ik — U R R KR 5
e 2R 1493 55 A o m] kg 9 A Bl , 1B C R BB Rl Re A VE 2 HA i 8 i . IR S A,
VY (A FEIE ] (spacer group) & 8 TR 2 BERR AN e 2 e s S LA 3R AL B RE AL 2 1),
AN B M S IR, 3K R 27 T3S R e R AR — Im AR (1 s iR
TR ) 5 55— BT AR 1) o RIS IR e - FOR AT 7 e i e o I Bk ek
A% 2 PR ERAA KA A ERIA IR T30 B Re R S SR BT i 1 S B o At 8 s ek
) (B0 PEG) R R MEEM VL RIFESIE .. H 2 HAh A S SRR R vk 2%
RT7 5, Bl miedy” A E B i B AL SO SR e S B B . 7 58 2 s i T R iedE
TR 2 5 A 2 T I A TR A 2 FERR AT AE W IR 7 9 Mk i 4

[0207] 4% 2
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Trt
o s} Sj\”/ j\’r
AL NH, B
N i &
s
e 2T

ﬁ

[0298]

N 1) R4

NH
R 2yE e
HOOC—R®
Trt
$
e (9]
MNH
O/U\if‘{ﬁﬁﬁ 3
2 O
N—-R MR [ m“i‘;ﬂ
R
o
v
O H
EE-TIEY 3 g \T{
O
l N AR O
o
N-« as
3 O
ﬁéﬁ R

[0209]  fkakg EU;FiU\ pH AR 77 BT IR AT 2508 T IR AT 254544 pH4 S Aa € (1), AR
A pH RSO M2 o Ik EE B RO ITR BT 2RI 15 OR B AR TR Ik s B s i R
TEZ HT TR IE R R AT i B AR ER = . PRk, P & a 2220 1 AN ER &R
kB B BT ] AT IX S

[0300]  JTIR WY 2y 1A TR BT R KB R B pH A ME T 3R, A B T 3 v X S AT 25 1
HAA] I R 259050 5 77 1) 52 425 B«

[0301]  FRHEA A AH RS 177 58, T A K GV IRERE A 5T .

[0302] A AL & 2 20— AN IR 2 BE R 1 £ 1 B RUIR A, (AN PR T, 1 0 2 B
JIE B % (adiponectin) | {E”y‘iﬂ%ﬁ)ﬁ?ﬁ% (ACTH) . ' L IR & Jit 2= (ADM) . 2 FL B 1 Mg
(agalsidase) \H&EH. S AEHEIF (APT) v a -1 HUEE A b (AAT) Rl =54 | 22
ﬁ/%%ﬁ@ﬁ\m%%%%\m%%ﬁﬁﬁﬁmﬁﬂ%%% (angiotensinogenangiotensin) . i
JE R’ DU B KA E (antimullerian hormone)  PUAEMLEGE TTT P a5 (B FOAKES

20
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KA B 0o 55 IR BT R K (biphalin) «ZRHUIK B4 22 IR R USCHA 25 GBI T i i 32
d (choriogonadotropind) « 2B A FLIE I ARG (2 S B 2 R 0 2= (2 5 I S
W DNA B PYMERE AR AR i v 2 R gl AR R VR TTLEF TTas B IXC B
IXa\ K VII. K F VIIa K7 VIII. B VIIIa. K5 X\ B F Xad B 7 XTOEF XTa 341
YR H RS (fibrinolysin) JH¥ 4T 4k B (VA B (2 URVE SR B0 (BRI = (R BB 2R
SUIEL RS |« Fsh 2PFUREFAl 2 B W2 Ik (ghrelin) (3R fay o 25 g i 1B 22 AE IR
A (GLP-1) T i AR S 72 R £ AR PEIR BRI o AR TR BRI R e TR &
TR TS 2% R A M SRV IR 7 (G-CSF) i 4 M e 4 M S 7% SR IR 1 (GM-CSF) A KA
T VERKBMERRES R A KEE A E A CRRTRE T JKIEE AN RBEE IR
NGB FLR B R BR B A L2 SOFE B BRI S e BR A 1 L VB2 1 P 25 L i
BER TR A RN R EEafEr" & g(isotocin ) I M T g o KA+
(KGF)  FLPE R 8 25 L N i AR (Leuprolide) 22 FR IR 22 (2 R AE 225 0 Y5 ) L i B AR 3%
BE (luliberin) (B AMLIEER (luteinizing hormone) ({38 A ER & B (5.2 40 ik
AR BEBIE B RZIHER LI E h(melanotropinh) VHIR K FISZHT (orexin) .
'S LR R i = B I & (orticotropin-releasing hormone) fi = 2 \ JEE NG I B {
FERG 25 RN IR PR S5 IR 2= L B SR A1 B TR B vE AL 82 1 (PLAP) < Ifi /MRS AL IR 7
IR K B (PAR-AH) (I Sk R A E AL B R AL ER MR I E MR EAR. A
C MGt 2. /0 Wh 28 (secretin) \ sennorelin fE/EKEFIHNZE (somatoliberin) AR AT
FVEKEE (somatropin) HEFES . FEHEBE B A AL AL B (SOD) . /MBS A= A 2% g i
42 % n (thymopoiethinn) BB 2% {2 AR BRI SR A2 R BR B3 (e AR R 22 L P
DRI BRI AL ES (tilactase) 22U TS5 B JR S 77 (LPA) < W8I PR AE A
T (INF) RSB PR MERR I R kR 2 B IR 22 VIR = 55, a —la BilEEE
o AR ELHE DL b B 20 0 Ik Bk B 11 5 ) 588 AT A B Al ik = 40 0 v D A At g 1, 49
WPARPUIA R B LS AR ARNB &R A AR EA AW ME AT A B ks

Ao
[0303] A WAL & 3E Al T 45 BT 25, P i 23 & AR I iR R / sl AR
I I 254 o

[0304] AR EHALEWIE T 45 'S EIREE T E (ADM) BRI AT 24

[0305] AU IR T AR ML G F T2 FH TR 7 I/ B e i IR AT 25 BT R 3%
[0306] X F AR B, RiE “VA97 7 ALFEPNH] LB IR L 9REE 2 i BE L 9D 5 B  oiE
BURAE (state) H R/ 8k & A/ BILREIR, B0 | B2 « B S o9 i B0 Ak L H &k
JEA/ st e/ BREIR TR o RIS« T LS PR B B T e R A
FAE B AE  H A J R/ Bk J R/ BRI RS o ARTE TG (prevention) LG IR
(prophylaxis) . P Bl i BOW E G 7 BT A] 2k &6 73 I B8 4 1

[0307] T 'EATRI 25 H Ve i, A R BIAL G 25 AT 25 0] 367 A/ sty o0 if
B, JCHORAR R 20 e AT ok A A PR (TRt ) O )3 SR AR
o> DI FE VR O HLEEAS A el DR Bl O T /00 208 o JTLARE B St P 9 v 4 40 s ot e v X
I A R RG Bh R EE AL | B B A A L i R M R Hs 2 SRR T v s 4k e I
JE. B I AE R v I s R 4k T TR R P o 0 S 1R R I g I R B R I P
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905~ R R THE AT 20 e . Y B RE A Y i e At o S 140 4 it 2 IS (O I 0 Bk v . Ji
R it ik e e R ] R 3 Jik P 2 55 o

[0308] LAk, HA & BHAL G4 4 I BT 25 38 T 07 R0/ BRI BEFUAS 11 B = 10 (1)
SEORIA [ AEURS 1R ] KA E AR (SEJEFR (pre—eclampsia))

[0309] It AN, AR & BHAL & P il 4 B R0 2508 T8 97 A0/ BT o7 B o 9, 491 i 4 BEL
FEVE g < N 2P N i A, EE R N (0 MR 24 R B T TS 1 i L A SR ) S
or | 2 [ AR P v 8 RE G 98, 2 PEAL 2 T SR A L B PRI P A 2 i K i (A
W NS — BRGSO E RS MR R D (pulmonary
manifestation) gt P S M R BT P s 9 (490 4, AELASBR T, 2540355 o 1 TR) J5i ke i o i
Bangk Rk TSk EZRIRT ) JRABULE (BFEHAIL) RS / e s
ZEAHE (ALT/ARDS) 4K % 1 Jifi 98 IR BEE i ALT/ARDS . 4 2 135 WA WR N T i 8 T ALT/
ARDS (49 4, (HANBR T, B R E N AP 5 RN PRI 98 ) 4k R T AWM ALT/
ARDS .y Il AH OC I S PR il 454 (TRALT) , AR 4% 8lee % )5 () ALT/ARDS Y2 i 2 BE AN
2, FPIR AL R B IM44% (ventilator induced lung injury, VILI) JGFEWR NG 45
1 AT e AL AT = iE

[0310] b4k, AR AL A Wil & AT 208 B T8 7 A/ sl mip e i B s (1-5 31 |
B DREAN A BE PR PR B i I MR 12 M e B IR 58 SRR M R 2k E
fEAEFE 7 ME (unspecific) B 2 ZRGME B &5 G Ak 18 A% 2R B SO PE RS 1 1 /N A )
P 28 SRS B S DhRe e A4 J B D RE R A LTRSS B i 0 B £
HAE, DL RCE AEY I ORY R D REPE 0

[0311]  JeAh, FA KR B4 &6 2 AT 2518 H 3857 A/ BT 8% PR v Je i AR,
5] SR A R IR A R A IL R 9 22 R PR e o A 2 o

[0312] b4k, AR AL &P il & AT 25 0] 1697 A/ BB A MK 42 55 40 R [
28 A SRR , 90 G5 75 1 R A0 T A R G A6 (A8 i PR S TR A8 ) L I A% i R A
HE I o A PRk e [k ] e e AT ph AR R R 2 MR R AR — LRI ZRG 1
[ SR E (J5) 2R OKY) v A /REEAE 1 N E4G M Rl [ Z:4T Ha fE T
45 1 ISR SR RIS 22 R AR R K B R 2K e BRI AR 2 R G PR AT 1
P9 I R A 22 28 8 1 Ot A 5 9 OHELAS FR T 22 R PR

[0313] LAk, A& BHAL &4 i 4 AT 25 18 T 77 F0 / BRIBA | ] ik e 1A R0 I 41 4
b [ A T B LS5 2UE , 49 B bk ith sk IR, Va7 A/ TS 4k % T S0 e g 1
FIE s RO, UL 3897 A/ P bk LK PR 4k & T-Ee ik gk (varices) HIZKH
[0314] LAk, AR BIAL &9 i 4 IO BT 25 08 T80T R/ s TR B W 1 98 1k B 1 491
W R YE W v 2 R otz T 4 i 4% BA RN B¢ A B PR A PR R A

[0315]  UtAk, HAC K BIAL &9 i 4 I BT 2508 TR0 7 R/ s IR B EE e e e B
£l G Pk SR YR 1) 4% B PE R M N ERAAE (SIRS)  H I PEAR 5 £ bl 25 B Theka g sk £ 45 5 )
FezEs (MOF) [ kFFAEBY STRS AL TEAR va « AP 3 AR oa, ik S ME AR e SRR IS © BRI el
AR A A AR e MK [ ERSERRIE B o K 1. 2k RS 4, LU 2ok B 2E
PEmgE 28 [ BEML ] RIS IR %

[0316] LAk, A& AL &9 il 4 AT 2538 07 R/ BRIRBH 3400 18 5 5 3% M o
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(149 DA P 21 7R () g R EL At 9 T =X, 49 GBS B 22 e PR O 98 L A BRI il 7 s« 5%
IS

[0317] b4k, AR AL &Pl o5 AT 258 T 7 Rl HIE (DGR ) VB8 PR ML
L33 72 T BREAK B

[0318] kA, Fl A K BHAL Gl & AT 25 0] F TR AL/ BB FAR Tz e 5 F AR
AH D% PR AR I R 2 K LV S bR, U2 A8 Oy i HLAE O I B 3EAT B9 0 (B s 4 F R
(bypass operation) /.0 IRAEAEAEY) ) AESNB K _E AT 19T P76 KBk B AT 1T 7
FHASE FHACASHT B2 37 i = 1 T

[0319] b4k, HI BT IR G925 B AT 2518 H T 7T SRR ARG 00T 347 — et va o7
/TR, UL s A O #5455 75 B R BT 18] (reconvalescence time) » HiBid H T4
B O A

[0320] b4k, H T ad Ak & il & B0 HT 25 38 FH 19097 A0/ BBl - 2 5 R0 &5 R8I B 1., A1)
WHEAN PR T8 OB SE « B 3K ARE RN R 55 IR Th e T U AH Q1) B B

[0321] Ak, H B il Ak &9 il & AT 2538 B Ty A/ sty P Th e R a%, JGH 2 55 v
I B RENG o

[0322] Ak, H ik &) il & AT 2538 B 10097 A/ BRIy ) 3 38« et R 2 kO i
T~ R I P T/ B H I R R R s sl R v H R TR S K A 2R 5 < S IR 18 B
FEVE s BRGSO/ BN P I RO H RN A WLORY A R B R 2 B B A SR Y )
UL 75 | S P22 S P ity 98 R/ B8O 4%, R/ BRI 2R M S U R S/ B A A
i 7K Jih < A2 P 7K B« PR B 5 | RS PR S R/ M M R T L SRR/ s e T A
hE A B L CEESHA)L) PRy s it / S IR E I 4S5 E (ALT/ARDS) (4R T
JIti 98 FUPRFFAE IS ALT/ARDS 4k & T2 W fR W N P i 98 1T ALT/ARDS < 4% % TSR A ) ALT/
ARDS iy AR DS S PEIG 4% (TRALT) , 48 T-F AR IMITHT / sietii i) ALT/ARDS Al / sl
PER T RE A4S, B/ SOREIRHLAZ A OB 834 (VILD) AR 30N S5 i i 463 4% S il €7 44k« =
IIE P8P B BN ERE R SO B R A O B SRS E IR EL AR S M o R EEE L B
PEAR 50 AEAR B P AR 1) 4> B 1t R ME [ V2R G AE (SIRS) ik SR s Fl / B RRZ

[0323] A HIEIRME T AR IS Y& K AT 25 H T30 97 f / sRmiBrmine (JCHZ b
SCHR S IRAE ) IR

[0324] A HIEIRML T AR IS V)il & KT 25 H Tl va 7 AL/ seimpime (o3
A EOCER R RIE ) 2RI IE .

[0325] Ak BHILERAE T H TRy A/ siiB e (JCHE BXCER RE ) 757, B
R TS A 8 B A R AL S P il 5 BTRT 24

[0326] ANk BHIEFRAL T A0 5 AR R BHAK A W il 2% BT BT 24 00— B 22 ol g A1 P 3 2k ol 3
25, U TR 7 A/ BTy b SCHR S RRE o A~ 9 P RIS R0 v Pk e o S5 G R
[0327]  ACE #ifil5f]\ ML B ok Z= 2 AR FE BN B -2 S2ARTRBN ) L 0 IR — IR 97 1t 351l g
SRR 2RI R R, B A I B ISR Rl -2 SR IER (P RIDTAR ) .
[0328] 7 A & W) — AN 18 B SE it 77 22 T, F AR R WAL G ) ) A R RT 25 5 ACE i
il 57 A5 45 & BEAT 45 25, T iR ACE #1570 461 40 3 D0 16 4K A6 % F) (enalapril) . s J5 5 )
(, quinapril) . F¥CEH| (, captopril)  #iifi & H| (lisinopril) g KL H| (ramipril) .
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3% A (delapril) 48 = 3% A (fosinopril) . 85 W 3% A (perindopril) | 74 $i 3% A
(cilazapril) JBKIAEH| (imidapril)  DUHSEA] (benazepril) 5 A (moexipril) iR
TR (spirapril) 8¢l ZEH] (trandopril) .

[0320]  {EA A B —MRIE I SE 77 b, A R WAL & W i) & R AT 205 5 I8 R 9k =
ZARFEBURIAE G5 & BT 245 24, Pk /8 B0k = 2 AR F5 Pun ol an i i b4H (losartan)
L b (candesartan) « @i Vb 3 (valsartan) . 2 K ¥ 3 (telmisartan) = & A vb 11
(embusartan) .

[0330]  {EAKME— ML LT i, ARG SRS B -2 4k
IS G AT 20, ik B -2 2RISR an Hk v T ZlE (salbutamol) \HEARR: 27
(pirbuterol) ¥PENRFZ (salmeterol) FrAifhAk (terbutalin)  AE#i4HF % (fenoterol) .
W (tulobuterol) T E (clenbuterol) I 4 & (reproterol) iR T i: &
(formoterol) .

[0331]  7EAS A BH I — ARG I S5 0 77 S8 o, AR I A& 4 ol 45 TR A1 245 5 i TR — PR
(PDE) il 51 AH &5 & UEAT 25 25, P i 4 15— I8 W 00 ol 5] 481 o IR e K A& (milrinone)
2 71 4¢ (amrinone) . UG % 2K H (pimobendan) . P4 ¥ fih M (cilostazol) . ¥4 Hhu FB HE
(sildenafil) A% HRIE (vardenafil) sifihiifzdE (tadalafil) .

[0332]  FEARREHE—MRIER S T7 S, AR AL G P & AT 25 5 8% B2 U R %2
RSN FIAE 256 AT 45 25, P adsoml Bz 00 2= 52 AR B sh 0 491 an 5 AR 0 S Rl (cortiosol) |
Tl IS (cortisone) & AL 7T BHI#2 (hydrocortisone) . 3k JE #4& (prednisone) . ik JE JE
(methyl-prednisolone) . ¥k JE 37 %€ (prednylidene) . Ht K 1]} (deflazacort) « i 7] JE
(fluocortolone) « B2 V4 & (triamcinolone) - Hh ZE K 2 (dexamethasone) BX £ fih K 42
(betamethasone) .

[0333]  FEARREHE—MRIERISEHETT S, AR AL S P & K aT 25 SRR A S &
WEAT 252, Bk R R A an FF Rk 28K (Furosemide) FEHIZEK (torasemide) FHE G
% (hydrochlorothiazide) o

[0334] AU BHIGLWS J AL B 22 /b —Fh A AL G il £ IO AT 2, DARGE 3 — Pl 2 F s
PEJGEE T 25 TR R 2590, 1 wb e HC R TRTA B I

[0335]  HHAKREALEGWHIS IR E2G M / SUREEIMEM . ik, 7T ELAIE 77
25T PTIR AT 2, 4 Wd i i B AN B S SR BT BT BRI 07 R I &5
(1) HIR R AR B E A AN

[0336]  FHAKR BHALA Wil £ I AT 25 1] LUIE &I 2625 25 e 2 2 T AT 45 25
[0337]  BEAT E W 4heh 25T ke S i oD 38 (A g ik a1 s K O 190 00 Y I B AR
(1) B 8 P 1) ) B IR I A R W i A 3R 8 T UL BT B2 T RS R P TR 8 B ) B R Y
1) o IEAE Mo 25045 2570 A HE A T LS R B SR (emulsion) iRT4)
(Iyophilizate) BYIGE¥ I HI T 25 8 i i) o

[0338]  Ji&i & T HAhLE 252 12, B i H TN 25 7% 8 CRLRE R RN Wi 55
) T S ) IR TR S VR B 25 ) s TR /R (wafer) BYOUKPREIEGH (PR R
%57 (shaking mixture)) SEARMEEEF K E R FLENELIGIT RS (HahF) )
FLA (mi L) HIFR) GELIAT HAEY (dusting powder) EAYIESIAE.
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[0339]  flLik B Madhas 24, ¥5 Al R Rk N 45 2

[0340]  HIASA WAL W0l 5% (1 1T 25 ) AL BRBT IR I 25 25 2 3 X mTHE AR B CL AN 1 7
%, B HE Y e R 2505 B A TERROE R G ORIEAT . XL AR E R (i
PO ET e FLRE L H R ) ) (BB AR SR £ 1 ) FLAETRIR 3 B0 s e ) (il
T R ER B B AU K L AR R R IR ) R SR (B SR LIRS e ) 5 A AR AR
e (BlnEsEe) FUER (BHnsTa AR, PR m g ) okt CHaeE, ik
A ) R RIAL /SO R .

[0341] @ H K ILA MK, £ E S 51 UL T, 45 7 £ 0. 001-5mg/ ke, L1k 24
0.01-1mg/kg R & ARG A UL R

[0342]  JE AN, AERCLENGE OL N R] RE L AU 1 P A Y&, JC ORI IR L 2 2yt Ae X
I I RS 73 PRI A AR S SR P B DL B 4 2R AT IR I TR) sl R o 9, AEZE SRR 00, HE B
TR PR R AR B /D ) B ] e AL 1, I AE AT D0 LG8 ik ERR . 7E25 T B K&
TROL T, AT BURX L 8 7 fAE — RN 2B

[0343]  DAF TARSCHEBIZSHI VLA R I . A B IANER T BTk S »

[0344]  BRARSIA UL, S IMILL R BRA8 A S 61 0 1 0 B0 B 1 0 B s e A WY
FEE R e EL AT/ AR TR P s 30 2 AR

[0345]  A. SCJfifp

[0346] 455

[0347]  AA AR

[0348]  Acm LIS A

[0349]  approx. 2]

[0350] Boc BUT A5

[0351]  CDI Pk K

[0352] d RWEWE (768 NMR )
[0353]  TLC )= SRR

[0354]  DCI EREALE R (FEMS )
[0355]  dd W& (75 NMR 1)
[0356] DIEA N, N- Z RN EE Ol

[0357]  DMAP 4- —PEL G RN

[0358]  DMF N, N= — AR F ik fi

[0359]  DMSO st s 271

[0360] of theory  FiBfHE) (FE/7%d)
[0361]  eq. M

[0362]  ESI HImE 25 2 740 (FEMS )
[0363]  Fmoc (9H- 77 -9- FEP4RUAE ) Pedik
[0364] h /N

[0365]  HATU 0-(7- & 7% & 3 = M -1- L )-NNN N - I F & IR
Ay Niid.vEN

[0366] HPLC fa S R RO i
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[0367]  LC-MS 5 AH AR R BT A
[0368] m ZEIE (75 NMR )

[0369] min Gaii

[0370]  MS SR

[0371]  NMR AR 0

[0372] RP JeAH (4 HPLC H)

[0373] RT i

[0374] R, PREE TR (4E HPLC 1)
[0375] s Hlge (7E NMR 1)

[0376]  TBTU ARFE =M —1- J -N- DY R — JR DY SRR £
[0377]  tBu BT 3E

[0378]  TFA = W

[0379]  THF IEURLE

[0380] Trt =R

[0381]  LC-MS FI MS J772

[0382] 5y 1 (LC-MS) Y #8257 ;Waters ACQUITY SQD UPLC &4t 4+ :Waters Acquity
UPLC HSS T31. 81 50mmX Imm ;iaAH A <11 F7K +0. 25m199 % 3Kk S F R, iz AH B < 11 (1)
LM +0. 25m199 Y6 IR FE IR sBRAE 0.0 730870 90% A — 1.2 738 5% A — 2.0 3B 5% A ;
HEFE :50°C ;WALIE :0. 40m1/min ;UV #:30 :210-400nm.

[0383] /7 ¥ 2(LC-MS) :MS 1Y 2% : 25 A .Waters Micromass)Quattro Micro sHPLC 1% #%
M :Agilent1100 F& %)) 5 #F :Thermo Hypersil GOLD3 1 20mmX 4mm ; ¥t 20 AH A <11 ¥ 7K
+0. 5m150 % ¥ B 1K) TR, VEBHAH B < 11 1) 2 +0. 5m150 % ¥ B (1) FF R s8R :0. 0 2350 100%
A—3.040%80 10% A — 4.0 4757 10% A ;4 :50°C sULE 2. Oml/min ;UV &G :210nm,
[0384]  J7 ¥/ 3(HPLC) : {1 #% 2% % .HP1200 & %1 ;UV DAD ; #% :Phenomenex Lunab um
C5 1004, 150mmX 4. 6mm ; FBNAT A 11 [K17K +0. 5m150 % WS I TR, WBIAT B <11 [ 2. I
+0. 5m150 %6 W FE I R ER s BR L 0.0 7380 95% A — 5 38 5% A s~ 5.8 7381 95% A — 6. 2
4350 95% A IRIE 2. 5ml/min sHEAE (RT ;UV K :210nm,

[0385] 7 £ A(HPLC) : fX 2% 2% A .HP1200 % %1) ;UV DAD; 4% :Merck Chromolith
Fastgradient RP1850mmX 2mm ;JfizlAH A 11 7K +0. 5m150 %6 ¥k A2 1) R, WiiaAH B 11 [
LS +0. 5m150 % ¥ B S s BE T :0.0 70 4P 95% A — 2.9 3P 5% A — 3.2 7340 5% A ;
PUE :3ml/min sHEAH (RT UV AL :210nm,

[0386]  TUBCA LA (1A A i AR RS 20m] SRR R R] AR LR Robo t60 7HF: it Alb 31 2%
] Biotage Emrys Initiator I &S,

[0387]  pH4 FTIEFRZE M :Fluka No82566 ; H & BALMNAL G WA E (1) pH4 [RIAT AR IR 22
W AT ERIR, ~ 0. 056M < B BUALHY, ~ 0.05% GULHY, ~ 0. 044M US4, ~ 0. 068M,
[0388] iﬂg@ﬂé &LQ[

[0389]  SZjfifsl 1A

[0390] A A2k -N- (RUT 48UBIE ) —0- [ (4- A R4 08 ) gt 1-L- BR 2 IR IR

[0391]
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[0392] % 36. 7Tg(114. 3mmo1) N-Boc—L— B % IR 4% TN 7 5. 23. 0g (114. 3mmo1) 4- fiff 2& K
FLE P REMEL17. 5ml (125, Tmmol) = Z J& A1 1. 40g (11. 4mmo1) 4— — FF FE o FE bk e & FF 7F
1000m1 (¥ —Z Foed, FIE I HHE 2he R INIREWH 2 500ml [#)7K FTHZ) 250m1 (7] 3K
L, F 2 100g R RN T8 . WHRIEE e 78K (49 40°C, 2 200mbar, £ 30 7020 )
Bebr 2 Bz s TR QB , 4C T &himid . iz R i, A Sl 1Em
BT (49 0. Imbar, 18h) » 73k 29. 86g (59. 6mmol, FEVE{H K] 52% ) T &=,
[0393]  LC-MS( 773 1) :R, = 1. 23min, m/z = 487 (M+H)
[0394]  SCZJEfH] 2A
[0395]  (2S)—4—{[(4-{(29) -3-(JmNEI ) 2-[ (BUTHIRE ) 22 13- |ANE T K
L) I ] A 2-[ORUTHIRE) =& ] TR
[0396]

CH,

mg;\
A

0% “NH

CH,

[0397]  # 4.0g(8.22mmol) >k B 9 jiti ] 1A AL S % T 60ml — & B ke .

1. 795 (8. 22mmo1) (2S) ~4— 53 —2- [ (FUT AL &L ] THEA 1. 43ml (8. 22mmol) N, N— —

SN W o ¥ NG 57 1% 3 5B5Y o AERE A ilias ORI e o fE 2 B P AE T5°C R
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o 30 43kh. B EEHZER (2 40°C, 4 200mbar, 29 30 438 ) BEFIME IEHI R VIR S
WP s . BRI E T &, (B4 600m] i A 3T (Al o Hr . 48R S 4/1
AT/ LROHE /1 A PEE / LFROER4/1 &P Ee / PEER 1/1 [ &
e/ B B EA MR E I R T R4 2158 X133 4. 02g (6. 54mmol , B i
fEI1180% ) WIFTTH=W.

[0398] LC-MS( /7¥% 1) :R, = 1.07min, m/z = 564 (M-H) "

[0399]  SLJEfs] 3A

[0400]  O0-({(3S)-4-{[(2R)-1- 2 Z& —1- AN 3-( =Xk P M bt ) N 2-% 1 A
FE P -3-[ORUT AU ) 22k 1-4- RT3 ) 2B PlLEE ) N-CBCT St ) -L- B

H TR G
] ‘
Hy >KCH
O
o)k r

[0401]
O

H.C ?
% 0 NH
CH, O CH,

[0402] ¥ 2.50g (4. 42mmol) >k B SZ jt 5] 2A B AL & W% T 100ml /) — &0 F 5. i
1.602g (4. 42mmo1) S— =K FEL —-L- Pt & Wii% (cysteinamide) (0. 77ml (4. 42mmo1) N, N— —
T IFE L %R 1. 68g (4. 42mmo 1) HATU. ¥ S RS 53 1 b 0 53 o  AETHI & Il R IX £
T BB A AE 60°C TN 30 38h, MILHEFEZER (£ 40°C, £ 200mbar, 25 30 735 )
BHEFINE IR NIRED PR L. R T &5, 1£40 600ml i 347 (i
ST A HIEFIN 2/1 A FRE / LR LB /1 AT KE / LR LBE20/1 [ =
e / BT 10/1 M & et / Bl M EA MRS G I R TR 215, X
7330 4. 12g (3. 30mmo 1, FRRAH 1K) 75 %, T3% 4HFZ ) IR 4.

[0403] LC-MS( /5% 1) :R, = 1. 36min, m/z = 911 (M+H)

[0404]  SCZjEfA] 4A

[0405]  AUT ZEFIE (2- SARPU SR —3- 55 ) 2 RIS

[0406]
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0 N
CH,

[0407]  PFTiRAL-EHRIE Alberico, Dino ;Paquin, Jean—Francois ;Lautens, Mark ;Tetrah
edron, 2005, vol. 61, p. 6283 - 6297 K45 k.

[0408] ¥ 5. 18g(25. Tmmol) AU " H (P4 & —2- 5 X -3- Wi W &5 ) & B B % M.
4. 81ml (77. 2mmol) W& FFLEHS T 100ml (1)) — R P BEIZ . WA E1 2 0°C, i
1. 34g (60 % , fEA Wi, 33. bumol) ZALEN. SN THE 2 =R I . ¥ MR EY)
IIAZEIZ) 400m] KA, IR G2 300m] LR LEEAEEN =R A H- 1A MU 20 BR N 115,
RS PR E T . X435 8. T0g (25. Tmmol, BRIGAA ) 100%,63% 41 ) HIFT 7M.
[0400] 3t 5 3Gk — 3. YL — A T — AN E b R

[0410]  SZjifif5] HA

[0411]  2-[CRUTSIRIE) (L) 256 1-4- (1, 3- &R -1, 3- =& 20 Mg -2- 3% )
TR

[0412]

0

o ﬁOH
N
o~
O CH,
CH,

[0413] % 8.70g( 2y 25mmol, 2] 63 % 21/ ) Sk B SLHfl] 4A M4 &% T 560ml — AL
W% o s 8. 23g (44. 4mmo1) 2K — FEEY 8 (potassium ophtalimide) , K NIRA N
AE 150°CHEE The 24 400m] FREFE N BEF 28 K (4 60°C, 4 10mbar, 29 30 43%h ) #%%
%o W R HRS YR AZ 100ml /K200 YKFT 15ml ZERETESYIT . T4 MIKEL)E,
o8 R N IRA Y, JER 2 100m] [ &R BEAEEL 3 IR A FF A ARSI RN T4, TR0k
JE NIRRT B+ A P i, 7840 70ml Ak b AT €nl Ao A8 IR 5
NI ZE R/ RO 6/4 M ARkt / L/ LlE. ¥ ESH WM 6 I AE
WE FIRGE 2T . X133 2. 39g (6. 04mmol , LIS {H I 24% ) KIF=H).
[0414]  LC-MS( 7¥% 1) :R, = 0.92min, m/z = 363 (M+H)~

[0415]  SZjEfh] 6A
[0416]  4- 3 —2-[ (RUTEFRIL ) (&) & ] TR
[0417]
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[0418]  f 11.8g(32.6mmol) 2K H SE Jili 5] 5A 1) 1k & W ¥ T 29 640ml 1¥) & B 4, F
23. 8ml (488mmo1) K& WEMAN R MNARAGWH o Hik il )5, i N IRA Y, 8 AE s
WA R TR R T Sl IR INZ) 50g ITE RS, W AE I SRR 2. FPT
ARAT B A A N2 29 5008 1 AT b AT (i 73 M. AT 518 9/1 B — & ke /
FEER 1/1 =& Pkt / Bl S Am Mg n G, R T RgE 2T 5. X752
2.98g (12. 8mmol, HIS{H I 39% ) K74

[0419]  LC-MS( /77 2)R, = 0. 21min, m/z = 233 (\M+H) "

[0420]  DCI MS( /7yk5) :m/z = 233 (M+H) "

[0421] SRR TA

[0422]  4-{[(4-{(29)-3- (MmN FEAEE ) 2-[ (BT A edE ) &3k 13- AN | 2%
) B - s 2-LORUT At ) () & ] TR

[0423]

H.C Q
% _O. _NH
H@JY jr I
CH, O CH,

[0424] ¥ 0.931g(1. 92mmol) >k B 55 JE 1 1A AL & ¥ T 30ml — &0 e i
0. 455g (1. 92mmo1) 3k H S i 6A FIALEY) . ¥ NIREGW I H 2 5y o TEWDE & s
HIX LG H oy FE 2B A AE 80°C Nk 30 73 8P . FEJRE TR A IR IR AP BR
X K=Yyt i) £ 7 RP-HPLC £ C18 A B A 9/1-1/9 H7K FEEES 44l ¥ &A =Y
WorEIF, TEPE TR 2T 1X153] 0. 523g (0. 85mmol, IR 1) 44% ) Wi ™4,
PR 2 FRAEXT R SRR TR S .
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[0425]  LC-MS( /53 1) :R, = 1. 08 I 1. 11min, m/z = 578 (M-H)
[0426]  SLjafs] SA
[0427] JH A FE -0-[(U-{[ (2R -1- &I -1-F A 3-( = E P EM L 3L ) H -2- & ]
I 3-LORUTAIRE ) - (P ) &5 14- 5T &) 2P B ]-N-CBUT S
) -L- BRI IS
[0428]

CH

3
0~ CH,
2\ /CHB
® O N
H
L N
O N
H
O
@)

8]

H.C ?
% O NH
HSCAH/ T |
CH, O CH,

[0429] ¥ 2. 24g (3. 86mmol) [)=K H L6 7TA B4 A W ¥ T 100ml — &0 F fe. i A
1.401g (3. 86mmol) S— = ZK FI &L —L— 2}t S W . 0. 67ml (3. 86mmo 1) N, N— — 5 TR 5k £ i fil
1. 47g (3. 86mmo 1) HATU. S SRS W73 1 5 #0530 AR s PR 1K L850 73 1% B
FRAE 60°C RN 30 e, Wik e K (4140°C, 29 200mbar, 27 30 4340 FEFIMNE IF
(RS bR 2 o R i it il 4 24 RP-HPLC 75 C18 A AT 9/1 & 1/9 H/K I EEHf
FEVREE . ¥ AT o6 FF TEUE NIk YE 2T . X733 3. 26g (2. 7T5mmol, BB {E ¥
T1%,78% 45 FE ) WIFT TG 1), 1= AL W i AR VR 54 o

[0430] LC-MS( /7vE 1) :R, = 1. 41 F1 1. 43min. , m/z = 924 (M+H) "

[0431]  SZjEfs] 9A

[0432] N[ (4-{(2S)-3- (MG N L4 FE ) —2- [ CBUT SIREE ) 238 1-3- EARN L | K4

L) BRAE IN- (T SBEE ) -L- B3R
[0433]

S
NH

2
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0 N OH

"G O. _NH H
HBCJ( \[( IC

CH, O

[0434] & 6.00g(12. 33mmol) >R B =L i 4 1A )AL & W H T 120m1 — 5 F %t s
2.57g(12. 33mmol) N~ (U T 480 5E ) -L- &R« 4 R NIRE W53 1 6 357 o LERRIE & ias
HOR I e Ay 7R 2 B TR AE 75°C R I 90 43 8h. A IR NVIERE W Z) 100m] HATEAL
B TEAR . KA BRI FHZY 30m] S FbE 5 [RABUMN IR . & A AIAEHZ 50ml #hK#
W, BT o WRIE IR TR BR 25 o SRR T — & ¢, 7629 600m1 fik i 1E4T
As T AR &L, 40/1 (=& F et / PR /1 &Pkt / Tz,
ALY G, FERE FIRGE 2T 1X75 3 2. 63g (4. 06mmo 1, HIS{E ) 33 %, 89 %
aifs ) W

[0435]  LC-MS( /57 1) :R, = 1. 03min, m/z = 578 (M-H)

[0436]  Sjifif5] 10A

[0437]  N-[(4-{(29) -3- (MmN LA IE ) —2-[ (FUT IR ) 2 3L 1-3- EARN I } K5
) B 1N - CRUT SRS ) -L- B3 BEIE -S- — RS -L- Pl

[0438]

@) N
H
(@)
H.C 0
5 @) NH
Ho— Y |
CH, © CH,

[0439] ¥ 1.20g(2. 07Tmmol) 2K H 55 Jili 4] 9A I 4L & W) % T 48ml — & ¥ ft. &
0. 750g (2. 07mmo1) S— = K A JE ~L- 2P PR & Wt . 0. 36m1 (2. 07mmo 1) N, N= — 5 A 2 £ & I
0. 787g (2. 07mmo1) HATU, ¥ R ARG W) 43 1 3 &3 o TERRIE A Fidis HH o A L858 43 70 25
HAE 60°C R Nk 30 38h. JE e K (2 40°C, £ 200mbar, £ 30 7381 ) FEHI A I
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KR NIRED TR E . R T 22 Phe, 1547 400ml ik R 34T A 7 . AFH
RN 2/1 &Rkt / LR OEE, 1/1 WS8Rk / LR OB ¥ EH =Wy 6 T,
PR Sk 2 T4, X153 1. 30g (1. 5mmol, FEIBME Y 56 %, 82 % 4T ) KIFT M)
[0440] LC-MS( J5¥% 1) :R, = 1. 36min, m/z = 924 (M+H) "

[0441]  SZjff5] 11A

[0442]  N*-[(4-{(29) -3 (MmN ZEAIE ) 2-[ (BUT AL ) &3t 1-3- AN | R4
5 B 1N CRUT S ) B2%

[0443]

H.C

H.C\ O &
OO
H O

3(: c)
OJKN OH
H
0

O
O

\rrNH

H, O ICH2

[0444] K 3.00g (6. 16mmol) >k H & Jii 4] 1A B 46 & 9 % T 60ml — &0 Fio ¥ N
1. 43g (6. 16mmo 1) N~ (U T EIRIE ) L~ BEER . ¥ NIREY T 3 85 o AT & A
PP IX L ER A A A B AR T5°C TR Nk 30 2Bl A IR R NVIR-S Y2 500m AT AL
PRSI o KRR 20 30m] R R & AR EU K & IFRIA DA £ 50m] #hK s
W, BRI . WRTEIRE T AR BR 25 o BRI T U ¢, 7649 500m1 Ak b 4T
AB M AR R PEE, 20/1 IR Wkt / P2 1/1 &Pkt / Pz,
ATy G I TEDRE R GE 25 X733 2. 29g (3. 50mmo 1, FLIRAE I 57 %, 89 %
iR ) WP o

[0445]  LC-MS(J5vk 1) :R, = 1.07min, m/z = 578 (M-H) "

[0446]  SZjffs] 12A

[0447]  N°-[(4-{(2S) -3~ (M N ZE4FE ) —2- [ CBUT SREE ) 2038 1-3- AR 2L | K4
L) I TN CRUT SRR ) -L- SEBE -5 =X -L- P a btz

[0448]

3

O

H G
H,C
C
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WG
wr
HaC e

@)

@)

H,C

e O™
CH, O CH,

[0449] 4 1.50g (2. 59mmol) >k H SZ Jith 5] 11A 1 4k & P ¥ T 60ml — & F %o ¥% A

0. 940g (2. 59mmo1) S— = ZK I & —L— 2} Pt & Wk % . 0. 45m1 (2. 60mmo 1) N, N— - S A & £ i fl

0. 984g (2. 59mmo1) HATU . 4 [ MR-G5 1 3 73 o TEBHE & B R i S50 7 7125 B8

FRAE 60°C R I 30 3%, Bl FR K (4 40°C, £ 200mbar, 2 30 4350 ) SBEFIMNE I

mﬁﬂ&m%*%iohﬁﬁ%ﬁ?ﬂﬂﬁﬁﬁ%MWMF&*ﬁﬁ@%ﬁﬁ I

WHR 2/1 Pt / SRR, 1/1 &Pkt / STREER. B EAMNHE DG T

EHE?W%@?ﬁOﬁ%ﬁlﬁkﬂﬁ%mLﬁ%ﬁ%6wm%v%E)m%ﬁ#%o

[0450]  LC-MS( /73 1) :R, = 1. 35min, m/z = 924 (M+H)

[0451]  SZjifafs] 13A

[0452]  (2S)-2—{[(4-{(29) -3- (I FLAIE ) 2- [ ORUT s ) 25 1-3- A AUNZE |

AREE) B ] &R A-TORT RIS ) 28] T

[0453]

O
J OH
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[0454] ¥ 7.50g (15. 4mmol) 3K H 5L i ] 1A B4k & W% T 150m1 = & B ko 5 M0
3. 368 (15. 4nmol) (25) -2~ M —~4-[ CRUT PO ) 208 1 TR, 44 R SHRAYIA R 10 7
e AERRIR T AT PR IX AU 7 AR R AR THC NN 30 3Bl SRR R IR G
249 100m1 VRN AL BE A AR I o AAHBER I 29 50m] — Sl e AU IR 3 I FIRIAT AL
AR 2y 50m1 4K AT, 2 T 1o WEORUERRIR T BERR 22 S RLP= 93 T 5T e, 45
29 11 e P AT B 3 Mt AEF BRI 4/1 ISR / LR LG, 10/1 1) 5Pt
/FREE /1A TR/ T SIS A, R PR T, X735
8. 70g (10. 8mmol, HIR{E K 70% ) HIFTH .

[0455]  LC-MS( /7vk 1) :R, = 1.06min, m/z = 564 (M-H) "

[0456]  SZjifd] 14A

[0457)  HTHE N- I TEUBE ) 0~ ([ (AR, 78) ~4~ BIHE AL ~13, 13- 36, 11~
EAC -1, 1, 1- =263 —12- 2y —2- Wiy -5, 10— &2+ DUde —7- 5 ] S mEL | L mg
AMMs

[0458]

[0459] ¥ 3.00g (5. 30mmol) >k H S i 41 13A B 4L & W% T 120m1 — 5 % s A
1.92g (5. 30mmo1) S— = 2K F J& —L— = B2 Wk Ji . 0. 92m1 (5. 30mmo 1) N, N— — 57 T 28 £ JiZ il
2. 02g (5. 30mmo1) HATU. ¥ Jx NVAR-GH 53 1 6 B 53 o LEIS0 & il T W IX L8 58 70 7 25 1
HAE 60°C R Nk 30 438h. WL FERL R (41 40°C, 2 200mbar, £ 30 738 ) FEFHIME IF
KR NAIRED TR L. R T & Phe, /247 800ml Akl kAT (A 7 #r. AT
BRI 2/1 TR/ LR OEE, /1 N5 FRE / LR LER. FEH = WRE &I,
TEVE PRk 4 2 T4 X753 4. 91g (3. 73mmol, BRI 70%,69% 4015 ) IFTE W,
[0460]  LC-MS( 7734 1) :R, = 1.35min, m/z = 910 (M+H)~

[0461]  SZjiffs] 15A

[0462]  Ja& TN FE N-C KU T 4 Pk 35 )-0-{[(3S)-3-[( K T & ¥ F& ) & & 1-4- &
A= {02-( R PEmGEE ) 43 ) &2 T TR ] /B | -L- BN
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[0463]

0
H
H303§/O\H/NH H
|
CH, O CH,

[0464] K 351mg (0. 63mmol) K H 5K Jii 1] 2A B 46 & W) % T 15ml — & Fio & 0
200mg (0. 63mmo1) 2— ( = 2K I Wi 42 J& ) £ % 0. 11ml (0. 63mmo1) N, N- = 5 T 2 & i il
238mg (0. 63mmo1) HATU. T 5 Bl P R e MR & ) 45 3 B 8 60 °C 1 ndk 30 43
B FERE NI R SR G2 =4l il )46 24 RP-HPLC £E C18 #E FAF A
9/1 2 1/9 /K FEERL IR AL, B A MR 5 & FF, 1E0E T 48 2145 X153
98mg (0. 110mmol, FEIBAEIT 16% ) HIFT 74

[0465] LC-MS( J5vk 1) :R, = 1.45min, m/z = 867 (M+H) "

[0466]  SCZjEf4] 16A

[0467]  N-{(25)—4-{[ (4-{(29) =3 (M A ZL5AE ) —2- [ (RUT s ) 22 1-3- A
Hh b ORSUSE ) BRAE ] 2R 2-[CORUT SUedt ) 2 1 TBESE | -S- =KL -L- 2 Pk
FEH 2 Wt

[0468]
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[0469] ¥ 173mg (0. 31mmol) >k B SE Jili ] 2A () 4k & ¥ ¥ T 1oml — & i i N
128mg (0. 31mmo1) S— =& L —L- P Pr e Wt H & Wi 53 1 1 (0. 31lmmo1)N, N- — RN KL
A1 116mg (0. 31mmol) HATU. FETHIR & Riias o4 [ N IR & W05 25 B8 Th A8 60°C F i 30
GyEPe TEIE TR AR IR G bR 25 o ML MR i i 45 B RP-HPLC 7E C18 4% FAE
F9/1 2 1/9 WK PEEREFERR AL, K5 A MG 76 JF, AR T kg 2T . X433
57mg (0. 02mmo 1, IS {E K 18% ) HIFT =4

[0470] LC-MS( /774 1) :R, = 1. 31min.,m/z = 968 (M+H) "

[0471]  SCjffs] 17A

[0472]  N-[(9H- %5 —9- ZEFASE ) BiAE 1 HadBidk —S- =Wk -L- P Wi

[0473]

[0474] ¥4 1.00g (3. 36mmo1) N-[ (9H- %5 —9- ZE 4L ) Bt ] HaRuy 3330m1~§LE|3ﬁ*

aNin 1. 41g (3. 36mmo 1) S— =K I —L- 2P P e H 2 WEf% . 0. 59m1 (3. 36mmo1) N, N—

Pk IR 1. 28g (3. 36mmol) HATU . 7RG & sty oo i RS %E FBIE T 60 CTJJD

30 73 Bh e FEIHS TR R NIRG I TR 25 B T A P b, 7629 300m] i

e AT L A B AR IR R 8 R 4. 20/1 1 %LE}HF’/ FREL10/1 I SRt /

PRz B AWRIY 56 I, R PR 2115, X153 1. 63g(2. 06mmol, FH B I
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81% ) W=,

[0475]  LC-MS( /5¥%£ 1) :R, = 1. 31min., m/z = 642 (M+H) "
[0476]  SCjif5] 18A

[0477]  HEBEE -S- =K P -L- 2P Bk

[0478]
S
H
N
P
O
O NH,

[0479] ¥4 1.53g (2. 38mmol) K [ S i1 17A H4L 4 4w T 18ml — FF & A9 Ik e, s
0.47ml (4. 79mmo1) 1] DIEA. 1 /INEF (% S S I 1) J » R =46 1ok 1) 46 284 RP-HPLC 7E C18 4 |
A 9/1 & 1/9 [Pk FEERE R4 4E . WA YMINR 655, fEUE PR 2 T8 X179
F| 416mg (0. 97mmo 1, FIRE M 40% ) TR

[0480]  LC-MS( 77¥% 1) :R, = 0. 76min, m/z = 418 (M-H)

(04811  SEjiEfh] 19A

[0482]  N-{(25)-4-{[ (4-{(2S) -3~ (MmN LA ) 2-[L (BT AL ) &L 1-3- | MAA

RS BRI ) JA ) 2O TR ) B ] TR ) HaEmiE -s- KPR -L-2F

Dt B

[0483]

33/64 71

[0484] %%mwwmm%Ei%%%%%%%%?wm:%ﬁﬁo%m
415mg (0. 99mmo 1) K B = jili 1] 18A 4L & #9173 1 1 (0. 99mmo1) N, N-= — T A & & i i
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376mg (0. 99mmo1) HATU. FERAIE & By H s S NAIR AW AE 2 E 5 P E 60°CF A 30 238,
TEUE NI RNIR G ER 2 BRI T &P, /229 T0ml eI Pk AT (i
I3t AN — e 20/1 M A Fhe / FlER 5/1 M Pt / Bz H&
PG oy 5, AR TG 2. 1X 153 860mg (0. 69mmol, FHIBAE K] 70% ) W 7%
s’/B

[0485]  LC-MS( J5¥% 1) :R, = 1.30min, m/z = 968 (M+H) "

[0486]  SLjEfH] 20A

[0487]  9H- 75 —9- FEFIZE - (6- {[ (2R) —1- 22k —1- %A -3- ( R M fe ) N —2- 2% ]
2 -6- JACE ) AEF R

[0488]

[0489] ¥4 500mg (1. 42mmol) 6—{[ (9H- Zy —9- JEFAAL ) It ] &I} % T 18ml —
AT B BN 513mg (1. 42mmol) S— = 2R FEE —L- 2 P B H Wil 246 v 1 (1. 42mmol)
N, N= = N2 il 537mg (1. 42mmo1) HATU . FERSOEE & s R S N VR A )70 2 B8 TP A
60°C T INF 30 738l e FEURE TR FIMNR NIRG W ER 2. Wi fil 25 & RP-HPLC
7E C18 ¥ AT A 9/1 & 1/9 7K FFEERS B4l . S A T=WRIH oy A5, TEE T ks 2
T, X433 678mg (0. 7T0mmo 1, FEIBAE K 49% ) HIFT 77 W)

[0490] LC-MS( 779 1) :R, = L. 38min., m/z = 698 (M+H) "

[0491]  SZjiEfh] 21A

[0492]  6- 2 JE -N-[ (2R) —1- &3E —1- A —3—( =K FEmipe st ) N —2- 3¢ ] Clth%
[0493]

[0494] 5 678mg (0. 97mmo1) K H S Jlli 1] 20A KU AL & W9 T Tml = 7 3k FR LI, 45
0. 19m1 (1. 94mmo1) f¥) DIEA. 1 /NI SN IS RS, KL= 438 oL 1 46 784 RP-HPLC #£ C18 4% -
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i 9/1 & 1/9 MK PR L IR Al B S A MG 36 IF, fE s T kg 2T X159
F 457mg (0. 93mmo 1, FIRAE T 95% ) [T 7R =)

[0495]  LC-MS( /57 1) :R, = 0. 85min. ,m/z = 476 (M+H) "

[0496]  SZjfifs] 22A

[0497] 4% TN 2 —0— ({ (3S) —4-[(6—{[ (2R) -1— 2 Z& —1— 5 AR -3-( = =& P JE Wil b 55 )
W -2- 5] &L -6 AR EE ) & -3 [ ORCT SRR ) &k 1-4- AT & T & &
PEEE ) -N—- CRUT U0 SE ) -L- B2 IR IR

[0498]
CH,
H‘SC
0
iy &
H N
0
H.C 0
3% _O. _NH
e G
CH, O CH,

[0499] ¥ 457mg (0. 81mmol) 3K B <2 ji B 24 I 4L & ¥ T 15ml — & B ki ¥ 0
384mg (0. 81mmo1) k& [ 55 it 451 21A 11 4L & #1411 1(0. 81lmmo1)N, N- — 55 [N 2& & iz il
307mg (0. 81mmol) HATU. EE 2k % K I IR A M 3868 T 60°CF Mk 30 434
FEWR S TR TS SR G B s o R 00 11 4% 2 RP-HPLC £ C18 A EATAT 9/1 2
1/9 17K TR SR A0 BT o RS AT B0 3 0F, AR DIRGE T 1X19 21
255mg (0. 22mmo L, #IBAH K] 2856 ) IIFT TG4«

[0500]  LC-MS(J59% 1) :R, = 1. 31min, m/z = 1032 (M+H) "

[0501]  SiZJiffs] 23A

[0502]  JTAFE —0- ({(14S)-1- BRI —14-[ (BT BHE ) &5 1-13- H48-3,6,9- =
A 12~ FI NG ~16- 35 ) GUE IR ) -N- CRUT U ) -L- s IR s

[0503]
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S8
: N\/\
N ‘ O -
0 H/\/\H/ \
O s
H h
@] N

[0504] 4 518mg (0. 92mmol) K H iﬁﬂwﬂ 2A AL & W T 15ml — & K. o
200mg (0. 92mmo1) 2— {2-[2- (2- BRI LA ) L5 K] L5 T M. 160 1 1(0. 92mmol)
N, N- —F N3 LA 348mg (0. 92mmo 1) HATU . FERHI & Rl2S R S MY VR G- /e 26 8 b 7
60°C T I 30 7380 TR TR N NIRE W) R 25 ™ 4pid i i) 25 22 RP-HPLC
76 CI8 #E FAHAH 9/1 & 1/9 M/K MEERE R4l B S a 7 VMR 76 FF, 7RI N k4 2
T, X2 F] 276mg (0. 34mmo 1, FRABAEI 37% ) T~ W).

[0505]  LC-MS( J7¥% 1) :R, = 1. 15min, m/z = 766 (M+H) "

[0506] SRR 24A

[0507]  N-[ (4-{(25) -3- (U ZEAIE ) —2- [ (RUT 4Bt ) 207 1-3— SR 2R | 408 )
Bk 1-3-[ CRUT S0t ) 22k 1-L- IWag

[0508]
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[0509] ¥ 2.45g(5. Ommol) >k H SE i ] 1A 4k & ¥ % T 40ml — & & Ko & N
1. 03g (5. Ommo1) 3—[ (BT SIRIE ) 20k 1-L- W2l R . 1 S NMIR- G IN# 4 85°C, FE4E 2 /)y
o TEJE NS RIER 5 KA T & P, 1240 150m] Sk P AT (i 0 i e AE
HIEIR 20/1 I &P %e / FBER 1/ AT %/ FlE. B A= WIE D6 46
WIE PG BT 1. X153 1. 23g (2. 2mmo 1, B 44% ) AT =M.

[0510] LC-MS( J5i% 1) :R, = 1. 06min., m/z = 550 (M-H)

[0511]  SCjEf] 25A

[0512]  N-[(4-{(2S) -3- (S FEAEIEL ) —2- L (BUT s ) 2k 1-3- SN2k | R4 2E)
BAk 1-3-[ CRCT 403, ) 20k 1-L- Nzt —S- =KL -L- S Phad iz

[0513]
H,C
0Y0+CH3
CHS

Nki

H.,C NH
HC% T |
CH,
[0514] ¥4 1. 23g(2. 23mmol) ﬂ% H S it ) 24A A4 & W% T 26ml & P kE. W
0.81g (2. 23mmol) S— = 2% A & —L— 2= Bt & Wk iz . 0. 39m1 (2. 23mmo1) N, N- — S5 A 3 £, i Al
0. 85g (2. 23mmo 1) HATU. Jx NVRAWTE =R FHiH: 3he WHIE I e 7k (4 40°C, 4
200mbar, 2 30 7357 ) WSV IRG VI PR 25 o BP0 T & Be, 7629 70m1 ek I v gk
ATEIE AT, AT 20/1 & Pht / PhER 5/1 A Pet / ThE. BEA™
I or G, TERUR R IR 2T X133 2. 38g (2. 03mmol, BB {H I 91%, 76 % 4% )
I a5 7= o
[0515]  LC-MS( /%% 1) :R, = 1. 37min. ,m/z = 897 (M+H) "
[0516]  SCjEf] 26A
[0517] & N 2 —0-({(3S) 4-{[ (2R) —1— &% fik 5 —1- AR -3-( = 2k B A il e 25)
W 2= 35 ] &I -3-[ORUT SOREE ) &3 14— AT 3 ) &S FWEES ) -N-CRUT &k
) -L- BRI
[0518]
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[0519] & 456mg (0. 68mmol) K H 55 ji ] 2A ¥ 4L & ¥ ¥ T 8ml — & F %o % N
300mg (0. 68mmo1) N- 2Kk —S— = A FFE ~L- P& B % 0. 12m1 (0. 68mmo1) N, N- — S A%
L&A 260mg (0. 68mmol) HATU, & VIR GWTEZ T fi e 4he 7EMUE MRS FIMN R NIRE
Wb H= a4 5 RP-HPLC 7E CI8 A% A 9/1 & 1/9 17K AR 1R 4l P
W BEATYIR DG ERIE FIRFE 2T . X155 361mg (0. 37mmo 1, ELIS{H 1)
53% ) IR o

[0520]  LC-MS( J7¥% 1) :R, = 1. 48min, m/z = 987 (M+H)

[0521] SZEfE) 1B

[0522]  RUT 3 -[(2S)-1-{[ (2R) —1- & J& —1- A 3- ( 2K ILmiledt ) I 2- & 1 &
-4 {[(4-{(29) -3 M dE —2-[(BUT AR ) & 1-3- FARNE | 2R&E ) A ]
I -1- AT —2- 3 ] &I RS

[0523]
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o
H,C "
H303/0YNH
CH, O

[0524] 4 250mg (0. 29mmol) SEJtH] 1 [(FIAL-EGHHE T 10ml — 50 ¢ . % i 40mg (0. 43mmo1)
2K . 164mg (0. 43mmo1) HATU F1 75 1 1 (0. 43mmo1) DIEA. TR & igs Hhols g S VR A W) 7E 55
BHE AR 60°CF Nk 30 238 KR AERUE TR YE 2T R0 T R, d
75 24 RP-HPLC 7E C18 A% FATHIK / A B2 4, 2L % 27 Img 74 (BHIR{EA 88% ) .
[0525]  LC-MS( /73 1) :R, = 1. 3Imin, m/z = 945 (M+H)

[0526] i FHAE M HIRER ( TAESZHER] 2-12) LLS SEREf] 1B S8BUH 7 vk il 4 T 1S
Jiti 4] o

[0527]
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m/z = 959 (M+H)"

CN 104144705 A w BB B 40/64 T
% 7645 RAE
2B e CH, O LC-MS (F#k 1):
0”7 CH, ‘ R, = 1.34 Fo 1.37
O)\N,CH3 . i,

3B LC-MS (##& 1):
R;=1.32 min.,
m/z =959 (M+H)"

4B LC-MS (Fi#% 1)

R;=1.32 min.,
m/z = 959 (M+H)"

[0528]
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4 &M FAE
5B CH, LC-MS (F ¥k 1):
H,C” CHO R;=1.30 min,

m/z = 945 (M+H)"

07 NH,
0
o "NH
3% _0_ _NH
He
CH, O
6B Lo GH O LC-MS (Fi 1)
0”7 cH, O R, = 1.43 min,
0 O)\NH S ' m/z = 903 (M+H)"
ooy~ Y
H @)
O
NH

[0529]
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RAE
LC-MS (F#% 1):
R;=1.29 min,
m/z=1002 (M+H)"

A
7B

8B LC-MS (F#%1):
R, = 1.27 min,
m/z=1002 (M+H)"

9B LC-MS (F#1):
R =1.29 min,
m/z=1058 (M+H)"

[0530]

47



CN 104144705 A AR 43/64 T
L84 M FAE
CH, ) >k 9 ).
10B HCL LC-MS (F# 2):
j\ CH, R¢= 2.42 min,
J(J)\ 07 NH m/z = 801 (M+H)"
S
O 1]+
co
@) N
i S
e ‘ NH (6]
3 O NH
1)
CH, O
11B HyG LC-MS (F# 1):
0 O+CH3
Yr R, = 1.36 min,
o NH % m/z = 931 (M+H)"
N
O \S
. O
H,C iH O
3
o oTNH
CH, O
12B e j\Ha O LC-MS (Fi 1)
07 cH, O R, = 1.48 min,
o o)\NH s m/ =1022 (M+H)*
0 H
L0
QR P
O NH
Mo NH
3\ 0 NH
oYY
CH, O
[0531] 'gﬁ jﬁl 1C
[0532]  0-{[(3S)-3- & 2 —4-({(2R)—1- & Z& -3-[(1- =& H % -2,5- — & X nik &
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Bt —3— 5 ) ket 1-1- 4NN 2- 5 ) &I ) —4- FAUT HE ] AR | N SRR L

Ak NZ
[0533]
O
N
0 NH, S
A ~ N ©
@) NW
H
@} ‘
07 NH,
@]
N
NH,

[0534]  ff 238mg (0. 25mmol) FFJSLf 1B AL W T 10ml S Lkt. W in 0. 12ml =
LFERERE 2 10m] =9 LR FIZY 0. 5ml 7K. S0 0. 5ml 7K. SRS IAE i F L
30mine WA 100ml 5l &H, TEIRE ™R VIR GWZEREL Inl PIEFIAER . BIN4
100m1 7K, VR 2 50ml & G AEE =K. B 15m] 1 SR BIZKAHF . A RK
FIFET . BiF T4 (lyophylistae) ¥ T4 50ml FFEE, %0 0. 183mg (0. 98mmo1) N— 2% AL
LR o [N IR ARSI PR . BRI AGWZET, Es T4 5ml R, @
1ok il 44 1 RP-HPLC 7E C18 /K / FEERR EER A . 7E B B Wy B IX e 28 o0 B2 AE
20ml FRE T . A TIOR8 IR TE, R BT RS/ 0. 5ml LR 78 &I
()& St 1C AR5y « TEERE 75 k48 EAE 30°C RI7K IR FIZ) 50mbar T34y
HiBR2s O, BR824 30min. 70 0. 5ml ZER S5, % TR . M=% K 168mg (0. 24mmol
HABAEIY 98% ) HIFT T4

[0535]  LC-MS( J57% 1) :R, = 0. 55min, m/z = 690 (M+H) "

[0536] A HII& (I HT A& (St 2B-9B) LA Sjifh] 1C ZABL I 7 2 e il £ 1 R 1 S it
il o

[0537]
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%264 Y ) RAE
2C P LC-MS(F#1):
N tho‘.64 min.,
o Oy yo S m/z=704 (M+H)"
/U\ WNJ)\) o
0]
07 NH,
0
NH
NH, @
3C o o Oj/"‘Hz LC-MS(F#1):
OJ\N/\/\])LN T 0 R; = 0.63 min.,
H N, T sti m/z=704 (M+H)"
N
i e
N
4C . P LC-MS(F i 1):
2
N R; = 0.61 min.,
@) S m/z=704 (D’I+H)Jr
J Hr 0
N
07 N
H
0
0% >NH,
0
NH

[0538]
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L3645 =9 ) RAE
5C ? LC-MS( ##%1):
NH, N R; = 0.55 min.,
0 S m/z=690 (M+H)"
H
J N;\) 0
O N
H
O
0% “NH,
O
NH
NH, !
6C b LC-MS(F#1):

Rt =0.67 min.,
m/z=647 (M+H)"

[0539]
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764 e ) A
7C Q LC-MS(Fi%1):
N R;=0.61 min.,
0] NH, H S b m/z=747 (NI+I‘I)+
:
N
0O NH
O
o) H7
NH
NH 2
NH,
8C 1 NH, H\/U\OTNHZ LC-MS(F#1):
A N o, — n
@) H/\/\H/ ﬁ ] e ,Rt 0.61 min.,
’ S\QN m/z=747 (M+H)"
‘ O
NH
NH, @
9C il NH, q OTN”Z LC-MS(F#2):
: N\/\/\/[L R(=1.53 min.
TN N R -
O S | m/z=803 (M+H)
Oﬂ
0 N [6
NH
NH,
[0540]  SLJififs] 10Ca
[0541]  Na —(fUT ERIE ) -0-{[(14S) -14-[ ( BT EwHL ) &I 1-13- FAL -1-¢4- K

% _lH_ly 2, 3_ Euélé _1_ % ) _39 6) 9_ E/fk%‘% _12_ /:f\t%%—i_‘/_\‘i}% _16_ % :| ﬁ% Eﬁ@%% } _N_ ﬁ
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F L BRAEEE

[0542]
CH,
H.C
0O CH,
1563
; N\/\
CAR RS
=N
N="3
i S
HC NH O
3% _O. _NH
oYY
CH, O

[0543]  #4 40mg (0. 05mmol) ) S i %1 10B [ 4k & Y% T+ 4ml DMSO &5 1ml /K (IR & 4
e ¥ I 10mg (0. 10mmol) 2K Z $¢.0. 8mg i B& 4 (copper (11) sulfate) (0. 005mmol)
445mg (2. 25mmol) PTIRMLERENFN 1. 8mg (0. 0lmmol) 1, 10— FEMEME (phenantroline) . ML
B0 3-4 3 10 % KB R S NIR-G ) pH I 2 4, I IR SV . VRGP H 2
10m1 ZKH%E, HZ) 10ml (1) LR LBEAEHL 2 IR ¥4-& IR NAHZE T, BB T4 dml FIEE
Hp, TS 8 RP-HPLC 7E C18 AT HIK / FIEERR R HR 4k, i &8 M o & 5% 1k
FWRGEE TR, X153 36mg (0. 04mmol, FEABE K 79% ) HIFTF =40

[0544]  LC-MS( /57 1) :R, = 1. 12min, m/z = 903 (M+H) "

[0545]  SLZJifif5] 10Ch

[0546]  O-{[(14S)-14- & & 13- A -1-(4- ZxFE -1H-1, 2, 3— =M -1- K )-3,6,9- =
SOk -12- BTNk —16- 3 ] SR WAL 1 -N- 0L —L- R i

[0547]

NH O
NH
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[0548] 4 36mg (0. 04mmol) [¥)SZiifs] 10Ca AL ST 2. 5ml & Lkt I 0. 02ml =
CHETERE 20 2. 5ml = F STRANZY 0. Iml 7K o S VTR -G WAL 2R T BiFE2 30min o B e f V&
VZET, B T4 16ml K RMVIEEWHZ) 10m] ) =S FHEAE 3 K. W INZ) 0. 5ml
LIRG B AKAET o R T BB T4 dml FEEH, 181 4 &Y RP-HPLC 7£ C18 - A#
7J< / PR P SR 4 o 51 P N G o3 6 51, E00E R4 2 T4 1X 4321 13mg (0. 02mmol,
WA 45% ) W RE =)
[0549] LC-MS( 7% 1) :R, = 0. 57min, m/z = 703 (M+H) "
[0550] A FH & 4RI (SRE) 118 A0 12B) LSS 1C 8L vk il 48 R 2 1K) 5k

it
[0551]
F A s BAE
11C ? LC-MS (F 3 1)
N R; = 0.60 min.,
NH, \ .
O H S m/z = 676 (M+H)
J Nr 0 |
0" N
H
o)
‘ 07 NH,
NH
[0552]
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44 -9 ] FAE
12C Q LC-MS (Fi2):
R;=1.69 min.,

N
NH, . S/Q m/z =767 (M+H)"
: 0
)kﬁ/\/\rr'\lr
© 07>NH

O

NH
NH

[0553] T AESEjEf

[0554]  SZjafy] 1
[0555]  O-({(3S)—4-{[CR)-1- & FE - 1-HMA-3-( ZFKFEMLEE) N -2-F] R
F G -3-[CRUT SRS ) &3 1-4- FANT & ) WSS ) -N-(CRUT &R ) -L- B R

[0556]
H, C>kCH
0
O)t

OH

H.C
3 NH

e Y

CH, O
[0557] % 4. 14g (4. 55mmol) [k H 5t 4] 3A (P46 & ¥ % T 90ml VY S0 0E Fig o 4%
3. 17ml (22. 8mmo1) = ZJi%.0. 86m1 (22. Smmol) FFEZHI 0. 526g (0. 455mmol) PU ( = 7Tk )
H(0) o RNVIREWEZMR T IFEE R V2 100m] /KFRE, S 100m] — 50 ke s
W2 ko & IR WA /KA, 20mt BN 188, 700 P ks 218 R T =
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AL, 7249 500m1 fek g FPdEAT (i 38 o A8 FH BV A S P e 20/1 I R Pkt /
ML/ =P RE / B B A W61, 1R T kg 2115 X133 2. 62¢ 1)
94. 5% AL L IKIAH ) o 7 id i il 2% 24 RP-HPLC 71 C18 FAWHIZK / i it — b 4R 4l
R 2. 35 (2. T0mmo 1, FAS(H ) 59% ) I4E=4).

[0558]  LC-MS( Jj3 1) :R, = 1. 22min, m/z = 871 (M+H) "

[0559]  'H-NMR (400MHz, DMSO—d,, & /ppm): & = 7.92(d, 1H), 7. 65 (t, 1H), 7. 28-7. 35(m, 1
2H), 7. 25-7. 28 (t, 3H), 7. 15-7. 20 (m, 4H) , 6. 95 (d, 2H) , 4. 29 (q, 1H), 4. 00 (m, 1H), 3. 92 (m, 1
H), 3. 11 (m, 3H), 2. 90 (m, 1H), 2. 36 (m, 2H), 1. 84 (m, 1H), 1. 68 (m, 1H), 1. 34 (d, 18H) .

[0560]  SZjfifs] 2

05611 0-[ (4-{[ (2R) ~1- % F ~1- 4UF -3- ( 2 FRERR AT AL ) T4 -2- 36 ] 40k ) -3-[ (L
TEBREE ) - (AR ) &R 14 FAUT 5 ) A FWREE 1-N-CRUT 0 ) -L- R
[0562]
CH,
ot Q)
0”7 CH, O
A CH,
o 07N S
PIQ WH O
N
o7 N ‘
H
¢
07 NH,
0
OH

H,C
H:;Cﬁ/OTNH
CH, O
[0563] ¥ 2. 2g (2. 38mmol) ¥ >k B SE Jiti 171 8A (M AL & W) ¥ T 48ml PU &R M. %
1.66ml (11.9mmol) = ZJi%.0. 45ml (11. 9mmol) FFERAN 0. 275g (0. 238mmo1) PY ( =ZEFLHE )
0) . RNMIBEYEZER TSR RNYHZ 50ml KM, HZ 50ml — S P hi e
2 e &I BRI A K 2L, 2000 B 0T 58, 7R Rk 48 2115 KM~ T
TR PR, R4 100g ek R TH AT (U o e A IR Z & KE.50/1 [ R kL /
FFEERT 4/1 & Pkt / Bl B EA MRS 66, s Tl 2115, X153
1. 44g (1. 6 1mmo 1, BHIRAA ) 68% ) B9, F=W R HEXT B S A AR VR G4 -
[0564] LC-MS( ¥k 1) :R, = 1.20 Fl 1. 24min, m/z = 884 (M+H) "
[0565]  'H-NMR (400MHz, DMSO—d,, & /ppm) : & = 8.00 (m, 1H), 7. 65-7. 90 (m, 4H), 7. 18-7. 3
5(m, 18H), 7. 10 (m, 2H) , 6. 96 (m, 4H) , 4. 60 (m, 1H), 4. 46 (m, LH), 4. 30 (m, 2H) , 4. 05 (m, 2H) , 3.
00 (m, 4H) , 2. 75 (m, 6H), 2. 36 (m, 3H), 2. 00 (m, 2H), 1. 82 (m, 2H), 1. 40 (m, 3H), 1. 35(s, 18H) »
[0566] S 3
[0567]  N*=(AUT 4IRS ) N[ (4-{(29) 2-[ (ST 8 phIE ) 23t ]-2- REE LK ) KA
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L) BIE 1-L- SEMIE -S- =K -L- P E Wiz
[0568]

OYNH
O.__-CH,
o]
HC CH,
OH
S o _NH
e Y
CH, O

[0569] ¥ 3.06g (2. 33mmol) 3K B SZ 4 10A 4L & P T 46ml DU S WM. s
1.63ml (11. 6mmol) = Zf%.0. 44ml (11. 6mmol) FIERAI 0. 265g (0. 233mmol) PU ( =ZKELHE )
H(0) o RNVIBEWAEEE N . RNVWHZ) 50ml KRS, 29 50ml — 5l G A5 HL
2 o G IFHIANUAHH K Z 0, b BRAN T, 7R 0 T ikda 2 T8 FR- s T 2
Bt 7629 500m1 FeE I P g AT (il o Mt o AT 8 — & e .40/ 1 I — &R e/ FR B
/1B & EE / PR BSA Mo & I, e PG 2115, X530 1. 408 1
86 % 4l FE (I~ . P24 i ) 45 A RP-HPLC 78 C18 A% FAF R /K / B Jdefs s gk — b 44,
AR 2 NGy 0. 93g P (BRARAERT 45% ) o

[0570] LC-MS( /5¥% 1) :R, = 1. 18min, m/z = 885 (M+H) "

[0571]  'H-NMR (400MHz, DMSO—d,, & /ppm) : § = 7.89(d, 1H), 7. 65 (t, 1H), 7. 25-7. 35 (m, 1
2H), 7. 20-7. 25 (m, 6H) , 7. 10-7. 20 (m, 3H), 6. 95(d, 2H), 4. 29 (m, 1H), 4. 05 (m, 1H), 3. 88 (m, 1
H), 3. 11(d, 1H), 3. 00 (m, 4H), 2. 75 (m, 2H) , 2. 36 (m, 3H), 1. 64 (m, 1H), 1. 51 (m, 3H), 1. 36 (s, 9
H), 1. 32 (s, 9H).

[0572] SR 4

[0573]  N°— (OBUT 40535 ) -N-[ (4-{ (2S) —2-[ (U T S ) &3t J-2- It o 58 ) 2%
B BRI 1-L- SRR -S- SR -L- 2R E B

[0574]

)

57



~

W B B
ot Q)
(6] N
oo g
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O
He OH
310 _NH
Ho— Y
CH, O

[0575] ¥ 5.27g (5. 65mmol) [¥)=K B Lt 12A BG4 T 29 60ml PUS ARG, @S
2. Iml (15. 2mmol) = ZJ#%.0.57ml (15. 2mmol) A ERFI 0. 35g (0. 30mmol) PY ( =ZRFELfE ) 40
0) o SNIREWAEEIR TR RNV Z) 60ml KR, HZ9 50m] S e A HL 2
Ko A FFBIA AR ERAKZEEL, Zomi BN T158, /R0 P Ikgs 215 R P T & F
Ft, 1E 29 500m] ek i AT (il Ao A A ISR PR 20/1 I S P e / RN
WA ot U WAE Y S S Wt 7/ [ 3 e S SR 5 ol A X O S W /B GEB W -
RP-HPLC 7E C18 ¥ FAFHI/K / FEERh RE gt — el Aok 1. 37g (EIRAE ) 24% ) B4,
[0576] LC-MS( J5¥% 1) :R, = 1. 17min, m/z = 885 (M+H)

[0577]  'H-NMR (400MHz, DMSO-d,, 8 /ppm) : 8 = 12.6(bs, IH),8.05(d, LH),7
.97(d, 1H),7.06-7.39(m, 20H), 6.97(d, 2H), 6. 79 (t, 1H), 4. 30 (dd, 1H), 4. 07 (m
, 1H), 4.00(m, 1H),2.85~-3.04(m, 3H), 2.30 -2.40(m, 2H), 1. 65(m, 1H), 1. 41 -
1. 60 (m, 4H), 1. 37 (s, 9H), 1. 32 (s, 9H) »

[0578]  SZjfifsl 5

[0579]  N-( AT & Bk 2k ) -0-{[ (4R, 7S) —4- 24 A& A Wk 2 —13, 13- — I 3k -6, 11- %]
-1, 1, 1- =283 -12- 59% —2- B A% -5, 10- &z U0k -7- 2 1 226 PSS | -L- 1%
AR

[0580]
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H3C/~\O NH
- CH,
O 8
H
N
07 ()
H
@)
07 “NH,
O
OH
NH

HC

He— Y
CH, O

[0581] 4 4.91g (5. 40mmol) Ik [ SLHEf] 14A HIAL-S Y% T4 110m] PUSIMERE . 780

3. 8ml (27mmol) = ZJi%. 1. 02ml (27mmol) FFEEFI 0. 62g (0. 54mmol) PU ( =Z&FERE) 482 (0) .

SR AR EIR N PR A2 60ml KRS, FHZ) 50ml S EAEE 2 K. &

A HIAH H B KZEE, e B AT, fE s PIkgg 2T KRS T & Pkt 48

29 500m1 FE R A AT (1 AT o AT H ISR — U BE40/1 I UGt / AT L/ 1 1 —

AT/ PR B A NG, AR T4 215 . R Wil il il £ 284 RP-HPLC

7E C18 4 EAT R K / H S it — D e, A p 1. 96g (BB EN 42% ) B,

[0582]  LC-MS( J5vk 1) :R, = 1.20min, m/z = 871 (M+H) "

[0583]  'H-NMR (400MHz, DMSO—d,, 6 /ppm) : 6 = 12.6(bs, 1H), 8. 05(t, 2H), 7. 16 - 7. 39 (m

, 19H), 7. 12(d, 1H), 6. 98 (d, 2H), 6. 83 (t, LH), 4. 32 (dd, 11), 4. 00 - 4. 11 (m, 2H), 2. 92 -

3. 12(m, 3H), 2. 81 (m, 1H), 2. 30 - 2. 40 (m, 2H), 1. 82 (m, 1H), 1. 67 (m, 1H), 1. 38 (s, 9H), 1. 32(

s, 9H) .

[0584]  SLjif4] 6

[0585]  N— (U T &t ) —0- ([ (3S) -3-L (U T &k ) 2k 1-4- A8 4-{[2-( =H

W) CEE ] R THE] fEFHRE | -L- AR

[0586]
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O
HC OH
33 _0 NH
i
CH, O

[0587] ¥ 98mg (0. Immol) MoK H £ it 5] 15A 4k & W ¥ T 29 4Aml PU SRR 95 f
701 1(0. 5mmol) = Z %191 1(0. 5mmol) FIERAN 11mg (0. 01mmol) PY ( =ZEFEERE ) 42 (0).
SN IR SR T iR . N Y Sml KRR, IS dml R B 2 IR &
FIAHUAE K 2, Zomm RN T, 7 T IRAA 22 T8 . KW i8 i il £ 22 RP-HPLC
7E C18 M A K / FEERR 4R 4L, A2 pk 6Tmg ( BRIRAEIY 79% ) W74,

[0588]  LC-MS( J5vk 1) :R, = 1.32min, m/z = 827 (M+H) "

[0589] 'H-NMR (400MHz,DMSO-d,, 6§ /ppm) : &8 =
12. 6 (bs, 1H), 7.85(t, 1H), 7. 59 (m, LH), 7. 29 - 7. 37 (m, 12H), 7. 18-7. 27 (m, 5H), 7. 07 (bs, 1
H), 6.98(d, 2H), 6. 88 (d, 1H), 4. 07 (m, 1H), 3. 90 (m, 1H), 2. 93 - 3. 09 (m, 5H) , 2. 81 (m, 1H), 2.
20 (t, 2H), 1. 78 (m, 1H), 1. 64 (m, 1H), 1. 36 (s, 9H), 1. 32 (s, 9H) .

[0590]  SCjifs] 7

[0591]  N-[(29) —2-[ (BT &) &5 J-4-{[ (4-{2S) —2-[ (BT i) &1 -2- 4%
FOH Y REES) Bedk ] & T 1-S- SR L PR H = Bk

[0592]

60



CN 104144705 A 56/64 T

1.Q O.__NH

He—
CH, O

[0593] ¥ 60mg (0. 031mmol) [¥)k B Lt 1 16A FJALA ¥ T 29 3ml VY SRR 5
221 1(0. 16mmol) = Z %61 1(0. 16mmol) FIERAN 4mg (0. 003mmol) PY ( =ZEIERE) 48 (0) .
SV IR G SR T iR . N Z) Sml KFRRE, ) dml R AR 2 IR, &
FIAHUAEFH EK A, 28Rt BRI T4, 7EJHs F ik 4s 205 . K~ Wi i) % 8 RP-HPLC
7E C18 4 EAT R K / F R A FR 4, 2E al 26mg ( BFRAR{E 86% ) =4
[0594]  LC-MS( J5yk 2) :R, = 2.55min. ,m/z = 927 (M+H) "
(055 'H-NMR (400MHz, DMSO-d,, 86 /ppm) :d =
12.6(bs, 1H),8.08(m, 2H),7.63(t, 1H),7.18-7.38(m, I8H),7.03 -
7.15(m, 3H) ,6.99(d, 2H), 4.28(dd, 1H), 3.95 -
4. 10 (m, 2H), 3. 64 (dd, 1H), 3. 51 (m, 1H), 3. 04 - 3. 13 (m, 2H), 3. 00(dd, 1H), 2. 81 (m, 1H), 2. 4
2(d, 2H), 1. 84 (m, 1H), 1. 67 (m, 1H), 1. 36 (s, 9H), 1. 32 (s, 9H) .
[0596] S An] 8
[0597]  N-[(29)-2-[ (BT Ut ) &5 J-4-{[ (4-{(2S) 2-[ (BT It ) =& 1 2- &
O Y REE) A ] &R TR ] HEBE -S- KPR -L- Fha bt
[0598]
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O
1Q O NH
oYY

[0599] ¥ 860mg (0. 89mmol) 2K H SEtE 4] 19A AL GV T4 20ml DU WM. 7S N
620 1 1 (4. 45mmol) = Z %168 1 1 (4. 45mmol) FFZ A1 103mg (0. 089mmol) PU ( = ZEFL % )
H(0) o RVIBREWIEEIE P oS . RNVPHZY 50ml 7K AR, 29 50ml — 5 e A HL
2 o EIHANUAHH EIKEEE, Zem BN T4, 70 T ik4a 2258 K™ Wi o il 4% 2
RP-HPLC 7E C18 #: FAF A ZK / FF R FE$R 40, A2 i 329mg ( BLIR{A R 38% ) =4

[0600] LC-MS( /5% 1) :R, = 1. 16min, m/z = 927 (M+H)

[o601]] 'H-NMR (400MHz, DMSO-d,, 86 /ppm) :d =
8.16(d, 1H), 8. 04 (t, 1H), 7. 64 (t, L1H), 7. 20 - 7. 39 (m, 15H), 7. 15(d, 3H), 7. 07(d, 1H), 6
.95(d, 2H), 4. 28 (dd, 1H), 4. 02(dd, 1H), 3. 91 (m, 1H), 3. 76 (m, 2H), 2. 99 - 3. 15 (m, 3H) , -
2.88(m, 1H), 2. 29 - 2. 42 (m, 2H), 1. 86 (m, 1H), 1. 68 (m, 1H), 1. 37 (s, 9H), 1. 33 (s, 9H) ,

[0602]  SCjEf] 9

[0603]  0-({(3S)-4-[(6-{[ (2R) —1- 2 Hk —1- AR -3- ( = RPEmLEEE ) N —2-3 1 &
B -6- AR CE) & I-3-[ORT EI ) &8 14- SR TE T & PEEE) -N-()
TEIRA ) -L- B EIR

[0604]
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[0605] ¥ 250mg (0. 24mmol) [¥)k B 5Lt 1 22A AL A ¥ T 29 dml VY SRR 5
1700 1 (1. 22mmol) = Z %48 u 1 (1. 22mmol) FIERFI 28mg (0. 024mmol) PY ( = ZKILHE ) 48
0) o RMNIREWEER TR . RNPHZ 20ml KR, HZ) 20m] R P AL 2
Wo A FFHIA A K ZEB 0 IR AN T158, 70 TR 2 T4 R W id i i 25 2
RP-HPLC 7E C18 4= FAF /K / AR FEFR 4, A2 pl 167Tmg ( BLIR{E R 65% ) 74

[0606] LC-MS( /5% 1) :R, = 1. 19min, m/z = 983 (M+H) "

[0607]  'H-NMR (400MHz, DMSO—d,, & /ppm) :d = 12. 6 (bs, 1H), 8. 00(d, 1H), 7. 75(t, 1H), 7.
63 (t, 1H), 7. 18 - 7. 37 (m, 19H), 7. 12(d, 1H), 7. 08 (s, 1H), 7. 00 (d, 2H), 4. 31 (m, 1H), 4. 06 (m
, 1H), 3. 93(m, 1H), 2. 92 - 3. 11 (m, 6H), 2. 81 (dd, 1H), 2. 30 (m, 2H), 2. 10 (t, 2H), 1. 79 (m, 1H)
,1.66(m, 1H), 1. 40 - 1. 54 (m, 3H), 1. 37 (s, 9H), 1. 32 (s, 9H), 1. 23 (m, 2H) ,

[0608]  SLZjEf] 10

[0609]  0-({(14S)-1- & & Z& -14-[ (B T & P 2 ) 2 2 1-13- % 18 -3,6,9- = &
IR -12- BT/ ke —16- 55 b RIS ) -N-CRUT Ut ) -L- lRAR

[0610]
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S
H N
o) Eﬂ’/a\\v//’\\Tr/ \\v///\\() pq'
0 H e
[
6] N
7 S
H.C OH @)
3% .0 NH
Mo Y
CH, O

[0611]1 ¥ 276mg (0. 344mmol) [¥j>k B K5 23A WAL G 0% T2 15ml DY . &S
2351 1 (1. 68mmol) = Z % 631 1(1. 68mmol) FIEEHI 39mg (0. 034mmol) PU ( =IEHE ) 41
0) o RNVIREGWEER T RNV Z) 20ml KW, HZ) 20m] & T4 HT 2
Wo A FFHIANUH K ZER IR T8, 70 TR 2T R idad i) 2 2
RP-HPLC 7E C18 #F FAF /K / FEAf R 240, 2L i 167Tmg ( BRAR{HE 65% ) 114

[0612] LC-MS( /5% 1) :R, = 0. 98min, m/z = 726 (M+H) "

[0613] 'H-NMR (400MHz, DMSO-d,, 86 /ppm) :d =
7.85(t, 1H), 7. 61 (t, 1H), 7. 15(d, 2H), 6. 91 - 6. 99 (m, 3H), 3. 96 (m, 1H), 3. 86 (bs, 1H), 3.
59 (dd, 2H), 3. 46 - 3. 57 (m, 9H), 3. 40 (m, 4H), 3. 13 - 3. 29 (m, 2H), 2. 98 - 3. 11 (m, 3H), 2.
82 -2.92(m, 1H), 1. 79 (m, 1H), 1. 66 (m, 1H), 1. 38 (s, 9H), 1. 34 (s, 9H) .

[0614]  SZjfafy] 11

[0615]  3-[ (RUT RIS ) AEE I-N-L (4-{(2S) 2-[ (R T ) &I |-2- RELH )
KAL) RIS ]-L- WRBEH -S- KPR -L- P b

[0616]
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H.C o O
31 _O._NH

HO— YT
CH, O

[0617] ¥ 2. 38g (2. 03mmol) [¥)=K B Lt 25A 4L G904 T 29 3oml PUS G, s
1. 42ml (10mmo1) = Zi%.0. 38ml (10mmo1) FFEEFT0. 24g (0. 20mmol) PU ( =ZEFLRE ) 48 (0) .
SR A AR SR R PR . SN 2 20m] K FERE, FHZ) 30ml AU ARE 2 K. &
FEEAA HIAHH ERKZEE, 0 B A T8, 70 P k4a 2T B s T & Pbt, 18
29 70ml FER AT BT . AT RERI 10/1 &Pk / RS 1/1 = Pkt /
FEE T 5 A o6 FF, TR P R4a 205, A2 0. 72g (ISR R 41 % ) B9
[0618]  LC-MS( /57 1) :R, = 1. 18min, m/z = 855 (M-H) "
[0619]  'H-NMR (400MHz, DMSO—d,, 8 /ppm) : & = 8. 15(m, 1H), 7. 75 (m, 1H), 7. 16 - 7. 39 (m,
19H), 6. 99 (d, 2H), 6. 80 (m, LH), 4. 25 (m, 2H), ), 4. 13 (m, 2H), ), 4. 00 (m, 2H), 2. 92 - 3. 12 (m,
3H), 2. 81 (m, 1H), 2. 40 (m, 2H), 1. 38 (s, 9H), 1. 32 (s, 9H), 1. 10 (m, 4H) ,
[0620]  SZjtEfH] 12
[0621]  O-({(3S)-4-{[ (2R) —1- & J& —1- AL 3-( =K FEM bk ) W -2- & 1 &
FE P -3-[ORUT Uedt ) 2k 14— SR T 26 T 22 IESE ) -N- CRUT Uedt ) -L- B2 IR
[0622]
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O 07 "NH S
AN
N
H
O
0 NH
o OH '
% _O. _NH
e Y
CH, O

[0623] & 405mg (0. 41mmol) [¥)=K B Lt 26A FI4L A% T 29 10ml PUSRAE. @SN
0. 29m1 (2. 05mmol) = Z %78 u 1 (2. 05mmol) 7 & Fll 47mg (0. 04mmol) PU ( = ZKEL % ) 48
0) o RNMIBEGWEER TSR RN Z) 10ml KHRE, HZ) 10ml — R EEAHL 2
Wo A FFHIANUHF K 2B, L0 BN 158, R0 T IRk4s 2T RS W id i i) 2 2
RP-HPLC 7E C18 #F A FH/K / FEERR EE 4R 4L, A2k 306mg ( FRRAEI 79% ) =4,

[0624] LC-MS( /5% 1) :R, = 1. 39min, m/z = 947 (\M+H)

[0625]  'H-NMR (400MHz, DMSO-d,, & /ppm) : 8 = 8.08(d, 1H), 7. 60 (m, 1H), 7. 55 (m, 1H), 7.
28-7. 35(m, 16H), 7. 22-7. 6 (m, 4H), 7. 07 (m, 2H), 6. 92 (m, 2H), 4. 60 (m, 1H), 4. 05 (m, 4H), 2. 8
5-3. 20 (m, 4H), 2. 80 (m, 1H), 2. 45 (m, 2H), 1. 85 (m, 1H), 1. 66 (m, 1H), 1. 35(d, 18H), 1. 28 (m, 2
H) .

[0626]  B. #AAEHAARNE P I PEAN

[0627]  WIAEH LA IE RS, UE A K AL A YR R e B R i Gtk . A T [ B
AN FEIEBAKR AN F B T35, G s Tl 2 IR 1K 73§ IR o] ST AR 4, FEAEAS [R] B 1R) i s I 7
pH4 FT pH7. 4 IR G2 (T2 o DR T 5% S I P 32 2 A 55 ) TR RS A AL R A a6, 1 Bt 0
BT 2R OH Zik ARSI ER IR B T AT AN [RI KT 3R B0 ) 2% o IR B8 R] 25 gy U AE AR A =2, I
B HAE R BN 7 25 B T (predictor) o 7758 3 7R HE T /- PRI HT 25 1 73, Pk T 24 8¢
T T A R PR RN 25 T S AT R B o e ) R B AR R B IR AT 2B 4

[0628] &3

[0629]
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O
N ok
0 pH 4: #AE
R> pH#T-1.5: BB oM
EJ
H
O
o. K /[:fm—amﬂ
R® + Y Jn H 0
N” s N N
H R -
R;,,O NH )
hig 07 NH,
o
EAWHE BB/ A EHGE A B SR A0 A OV R 60 R AR AR A BRAROT
LOESBEMABBEYRIAELR 45

[0630]  XfFsZhfs) 1C, 0-{[ (3S)-3— &k —4-({ (2R) —1—- 2 % -3~ (1- K3 -2, 5- :’fn
RIS B —3- 2% ) figeds 1-1- BN —2- & ) &3 ) —4- FACT & ] &S 1 -N-
I —L- MR TENL, Wi e VAT

[0631] J7% 4
[0632]

NH

NH,

[0633] 1) iRIGHEE (7AHH)
[0634] X TR T AEERAARRIARE ) ) 22090, ¥ 0. 3mg T R AL & ¥ T
0.5ml ZJEH . A T SEUF R RE, STAE LTI A 20 10 #2 . SRIG SN 1. Om1 (22 M, 5
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DML AT R 75

[0635] 47 FH I BT IR / S iR AL 7 2 k.

[0636]  pHA :H] IN ERERNKT 1 FHi0 K& F /KIS pHY,

[0637]  pHT. 4 4 90g SALEN. 13. 61g BEER — 2V 83. 35 [ IM A AL T 1 7T
22T Ke KRR, LE3 8 1:10,

[0638]  FTId iR I0 Ak & W11k F A2l ik 7E 38 R AE 24 /NS B[R] N AR 2N B EAT HPLC SR 4y
Mo PR RIS A0 G 4 1) o 20 e O i BRRf

[0639] HPLC Jj ¥ :Agilent1100, H A DAD(G1315B), — JG ¥ #H %2 (binary pump)
(g13124), H 3 JF £ #5 (G13294), #= 15 ¥ #% (G1330B), #E :Kromasil100C18/250mm
x4mm/5 bm, FE3R :30°C, YEMIWE A /K +hml =R /1, Yel B LI, BRAE :0-1. Omin90 %
A.10% B ;1. 0-20. 0minl0% A.90% B ;20. 0-21. Omin10% A.90% B ;21. 0-23. 0min90 % A.
10% B ;23. 0-25. 0min90% A.10% B ;Jiti# 1. 5ml/min, $9 :210nm, FESHAR 100 1,
[0640] PR iRISALA MRS LR TR 1.

[0641] £ 1.

[0642]
g By A% i B a% B AL ag% B Lo % B 349 %
%% pH 4, 0 h pH 4, 24 h |pH 7.4, 0 b |pH 7.4, 6 h |pH 7.4, 24 h
1C g 1 1] 7 21
2C 0 0 0 6 21
3C 0 0 0 2 11
4C 0 0 0 23 65
5C 0 0 L] 75 100
6C 0 0 g 6 20
7C 0 0 0 6 23
8C 0 0 L 6 23
9C 0 0 0 7 25
10CH 0 0 0 4 14
11C 0 19 0 100 100
12¢€ g 0 1] 29 76

[0643]  HCHE R T SEH 110 el et BT 44, FE A 72 phid T SEHEM AC. S 50
RIS M9 12C e Mnt 24, T SEHEM) 3C AISEHEN] 100b e AL, PPy HoA I S
R PSRN R S
[0644]  C. 214 AWK S i
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[0645] ztiﬁ HE E’J%"%T u u? (1) 77 X E AR R 255
[0646] y
[0647] HZIKEHHBW@/\% LMEHD T RIS fA P IR P T A 2 B vl 45 2 B 57 (o

pHA-pHT7 22 575 SAL BNV VI - i 250 BV R 5 % A/ 5 PEGA00 Y 30% ) o ATIR %
VRO L AT KB, IF SR AT LR RJR G S 8t

[0648]  JZ DYVEHTH] (s.c.) ¥
[0649] AR K B AL AW AR TR A MR RS ik BB T AR B B mT 82 19 57) (41

pHA-pH7 22 2575 SAL BNV TR - i 25 B R 5% 1/ 5 PEG400 Y 30% ) o ATIR %S
B EIAT K, RN E B RR RS A g .
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Abstract
The invention relates to novel tyrosine based linkers that allow the
releasable connection of peptides or proteins with other molecular entities,
e.g. polyethylene glycol, to processes for their preparation and their use
for preparing medicaments for the treatment and/or prophylaxis of

diseases.
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