- indolesulfonyl protecting groups for protection of guanidino and amino groups The
present invention relates to compounds which are useful for the protection of organic
compounds comprising at least one guanidino moiety and/or at least one 5amino group. The
invention further relates to a process for the preparation of these compounds and to their use
as protecting reagents. The invention also relates 1q the process for the protecting reaction
and to the protected compounds thereof. Suitable protection of a guanidino moiety is still an
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relates to 3%6&3 B?%ﬁﬁﬁ‘ﬁ@y @ydrobenzofuran -b-sulfonyl ( owever these pro-

tecting groups are too acid-stable, thus requiring harsher removal conditions and a
20 longer removal time. Therefore, the known guanidino protecting groups are prone to
form by-products on their removal. Particularly problematic is their cleavage in
peptides with multiple arginine residues or in peptides containing tryptophan.
Carpino et al. (Tetrahedron Letters 1993, Vol. 34, No. 49, 7829-7832) compare the
Pbf protecting group with the Pmc protecting group when used for arginine side chain
25  protection.
WO 01/57045 discloses tricyclic sulfames obtained via benzofuran-, benzothiophene-
and indole-intermediates.
Léwe et al. describe the synthesis of heterocyclic sulfonylureas, which for example
comprise an indole moiety {J. Heterocyclic Chem., 19986, 33, 763-766).
30 Itis an object of the present invention to provide a compound which easily protects the
guanidino moiety of an organic compound and which can be easily removed.

The object described above is achieved by the compounds of claim 1, which can be
prepared by the process of claim 5 and which is used according to claim 9 in the

35 protection process of claim 12 affording compounds of claim 16.

In one aspect, the present invention relates to a compound of formula



wherein R1 is hydrogen, C1_6 alkyl, C1-6 alkoxy or C1-6 alkylthio; R2 is C1-6 alkyl, C1-6
alkoxy or C1-6 alkylthio; or R1 and R2 together form a moiety of formula -(CH2)n-, wherein n
is an integer from 3 to 5; R3 is hydrogen, halogen, C1.4 alkyl, C1-6 alkoxy, 10C _6 alkylthio,
phenyl or benzyl; and X is chlorine or bromine. Here and as follows, the term "C1_n alkyl" is to
be understood to mean any linear or branched alkykgroup containing 1 to n carbon atoms. For
example the term "C1_6 alkyl" comprises groups such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, 15tert-butyl, pentyl, isopentyl (3-methylbutyl), neopentyl
(2,2-dimethylpropyl), hexyl, isohexyl (4-methylpent8) ar)li the like. Accordingly, the term
"C1_," alkoxy" means a group composed ofa C1_" aﬂs@group as defined above and an
oxygen atom linked by a single covalent bond,~_ In the s&me manner, the term "C1...6
alkylthio” means a group composed of a Qi
atom linked by a single covalent bond. Hereland.as
chlorifie, bromine and iodine. Favourably, the presentinvention relates to a compound of
formula (1), wherein RI, R2, R3 and X are as defined above with the exceptidh. of
1-methylindole-3-sulfonyl 25chloride. In a preferred embodiment, R1 and R2 are
independenvtiyréil R asyyd@igdralRexyatikyG L deatkydthiar| R4ahythimdR? ds Balogdyland X is
chlorine oghroaniagy 3¢ ¢) 2 ARYiHIR RPN togetReR fornh RoRi BIFIMAURIIT H,),—,
hycrogen, ghd X i ehloring being 1 2xdimetlindole-3-aulfaayl chlorde Epine sa of
conveniente: this CompoUnPwill Be abbreviated ag Mig-c1. ¢ 39eh: t1-6 AL L1-6 Y

10 Cip alkylthio, phenyl or benzyl; and X is chlorine or bromine.

Here and as follows, the term “C., alkyl” is to be understood to mean any linear or
branched alkyl group containing 1 to n carbon atoms. For example the term “C4_g alkyl”
comprises groups such as methyl, ethyl, propyl, isopropyl, butyl, isocbutyl, sec-butyl,
15 tert-butyl, pentyl, isopentyl (3-methylbutyl), neopentyl (2,2-dimethylpropyl), hexyl,
ischexyl {4-methylpentyl) and the like.
Accordingly, the term “C,_, alkoxy” means a group composed of a C4_, alkyl group as
defined above and an oxygen atom linked by a single covalent bond.
In the same manner, the term “C+_5 alkylthio” means a group composed of a C4.¢ alkyl
20 group as defined above and an sulfur atom linked by a single covalent band.
Here and as follows the term “halogen” means fluorine, chlorine, bromine and iodine.

Favourably, the present invention relates to a compound of formula (1), wherein R',
R? R® and X are as defined above with the exception of 1-methylindole-3-sulfonyl
25  chioride.

In a preferred embodiment, R and R? are independently Cy_ alkyl, C1—4 alkoxy or
C1 alkylthio; R® is hydrogen or halogen; and X is chlorine or bromine.

30 In a particutar embodiment, both R' and R? are methyl; R® is hydrogen; and X is
chiorine being 1,2-dimethylindole-3-sulfonyl chloride. For the sake of convenience, this
compound will be abbreviated as MiS-Cl.

In a further aspect of the present invention, the compound of formula (il) is prepared by
35 a process comprising the step of reacting a compound of formuia



wherein RI, R2 and R3 are as defined above, or a salt thereof, with oxalyl chloride or oxalyl
bromide. In a preferred embodiment, Rl and R2 are independently C1-4 alkyl, C1-4 alkoxy or
C1-4 alkylthio, and R3 is hydrogen or halogen. In a more preferred embodiment, both Rl and
R2 are methyl and R3 is hydrogen. In the process for the preparation of the compound of
formula (11) both the acidic form and the salt form eBthe compound of formula (I) may be used
as reagent. Any salt form of the compound of formula (I) can be applied. Suitable salts are
e.g. the sodium salt, the potassium salt, the calcium salt and the pyridinium salt. In a preferred
embodiment, the reaction is performed with the pyridiniurgsalt of the compound of formula (1).
Preferably, oxalyl chloride is applied for the reaction(R5 For the preparation process, any
suitable solvent or mixtures of suitable solvents may be lied. Suitable solvents are
solvents which do not react with the reactang ofwith-tie product and which dissolve the
reactants to a sufficient extent. Examples &t @ R'are dichloromethane,
chlorSform, carbon tetrachloride, tetrahydro- 38 @ran-and 1,4-dioxane. Preferably,
dichloromethane is used as solvent. The reaction may &so be performed withélt a solvent.
Expediently, the reaction is performed in the presence of N,N-dimethylformamide. 35 In an
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alkylthio; BrRY together form a moiety of formula -(CH2)17-, wherein n is an integer
from'8 to 5; R3 is hydrogen, halogen, C1-6 alkyl, C14 alkoxy,

In a preferred embodiment, R' and R? are independently Cy-4 alkyl, C1.4 alkoxy or
Cs.4 alkylthio, and R® is hydrogen or halogen.

In a more preferred embodiment, both R' and R? are methyl and R® is hydrogen.

15
in the process for the preparation of the compound of formula (Il) both the acidic form
and the salt form of the compound of formula (1) may be used as reagent. Any salt
form of the compound of formula (1) can be applied. Suitable saits are e.g. the sodium
salt, the potassium salt, the calcium salt and the pyridinium salit.

20
in a preferred embodiment, the reaction is performed with the pyridinium sait of the
compound of formula (1).

Preferably, oxalyl chloride is applied for the reaction.

25
For the preparation process, any suitable solvent or mixtures of suitable solvents may

be applied. Suitable solvents are solvents which do not react with the reactants or with
the product and which dissolve the reactants to a sufficient extent. Examples of
suitable solvents are dichloromethane, chloroform, carbon tetrachloride, tetrahydro-

30 furan and 1,4-dioxane. Preferably, dichloromethane is used as solvent.
The reaction may also be performed without a solvent.

Expediently, the reaction is performed in the presence of N,N-dimethylformamide.

35 In an additional aspect of the present invention, the compound of formula



10C1-6 alkylthio, phenyl or benzyl; and X is chlorine or bromine, is used for the protection of
an organic compound which comprises at least one guanidino moiety and/or at least one
amino group. In a preferred embodiment, the organic compound is an optionally resin-bound
peptidic 15 compound which is optionally side chain protected and/or protected at a free
terminus; R1 and R2 are independently C1-4 alkyl,. €1-4 alkoxy or C1-4 alkylthio, and R3 is
hydrogen or halogen. Here and in the following, the term "peptidic compound" is to be
interpreted in a wide 20 manner as defined hereafter. Therefore, the term "peptidic
compound” is to be understood to mean any compound @f one of the following categories (a)
to (d): (a) A peptide, i.e. a compound produced by formation of an amide bond between a
carboxyl group of one amino acid and an amino grouB%& nother. The amide bond is typically
formed between C-1 of one amino acid and angther 25(eupeptide bond), but a
compound with residues linked by other aRe W opgptide bonds) is also meant to be
coveréd by the term "peptidic compound". Otgopéptigdgs consisting of two to fifteen amino
acid residues and polypeptides consisting of sixteen td gbout fifty amino acid r¢Hidues are
typical peptides of this category. The amino acid residues may be any natural or 30unnatural

amino aciaghdeiRRIMPIEEr6Gope Rtidedikyl-Sigs GiMoRY ok I0:Araikylthi aRtlisngiighatkgly not
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H-Arg-Gly-Ala-GlyGly-Lys(Ne-tetradecanoyl)-A ly-Gly-OH (SEQ ID NO 7). (d)A derivative
of an amino acid, meaning an amino acid which has been chemically modified, e.g. by
acylation, KNI/ Rieerredemiadinesh SHapierIBSreATRMMAR X Aplineadyesia-bayed peptidic
another prederpedisdnibidhrie nptibagiytide crarimppratectehaidios @oleattdatairaaitimainus;
moiety angOBHAMNRAALIRAIRRB AN IR, O LHRBIYRP CIOAKDENS BATRP RN
arginine, q%)rgparghnén%glronorargmme residue. More preferably, said 10 guanidino moiety is

part of an a¥g|r?i91e orrhomgaepginine residue. Even more preferably, the peptidic compound is

Z-Arg-OH.
Here and in the following, the term “peptidic compound” is to be interpreted in a wide

20 manner as defined hereafter. Therefore, the term “peptidic compound” is to be

understood to mean any compound of one of the following categories (a) to {d):

(a) A peptide, i.e. a compound produced by formation of an amide bond between a
carboxyt group of one amino acid and an amino group of another. The amide
bond is typically formed between C-1 of one amino acid and N-2 of another

25 (eupeptide bond), but a compound with residues linked by other amide bonds
(isopeptide bonds) is also meant to be covered by the term “peptidic
compound”. Oligopeptides consisting of two to fifteen amino acid residues and
polypeptides consisting of sixteen to about fifty amino acid residues are typical
peptides of this category. The amino acid residues may be any natural or

30 unnatural amino acids. An example for a peptide is H-Arg-Val-OH.

(b) Anamino acid, which may not only be an amino acid commonly found in
proteins (natural a-amino acid) but also any unnatural amino acid. Examples are
H-Ala-OH {natural amino acid) and homoarginine (unnatural amino acid).

(c) A derivative of a peptide, meaning a peptide in which one or more of the amino

35 acid residues have been chemically modified, e.g. by acylation, alkylation, ester
formation or amide formation. Examples are Ac-Phe-Arg-Gly-Ala-Val-OH (SEQ




The prefix "homo" to the name of a common amino acid (like homoarginine) means that said
amino acid contains one additional methylene group in the carbon chain. 15 In contrast, the
prefix "nor" to the name of a common amino acid (like norarginine) denotes removal of one
methylene group in the carbon chain. In another preferred embodiment, the peptidic
compound comprises at least one 20 amino group &nd optionally at least one guanidino
moiety, said at least one amino group(s) being the N-terminal amino group or part of the side
chain of an amino acid residue.  More preferably, the amino group to be protected iséhe
N-terminal amirONGUS) oHSERe AT AR S P NAS LB HASR A -G -
compound is H-Blg-IGs{(8° AddradenanpptidriabilyHtya@ihSHQUP B protected is part of the
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for the protectiofPBRaIPEr ARSI M mprises at least one guanidino moiety
and/or one amino group, 35 said process comprising the reaction of said compound with the
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affording guenidjseumejethistpadrapeparginisasrdmenowigining resityenfiyen more preferably,
the peptidic compound is Z-Arg-OH.

»

The prefix “homo” to the name of a common amino acid (like homoarginine) means

that said amino acid contains one additional methyiene group in the carbon chain.
15

in contrast, the prefix “nor” to the name of a common amino acid (like norarginine)

denotes removal of one methylene group in the carbon chain.

In another preferred embodiment, the peptidic compound comprises at least one

20 amino group and optionally at least one guanidino moiety, said at least one amino
group(s) being the N-terminal amino group or part of the side chain of an amino acid
residue.

More preferably, the amino group to be protected is the N-terminal amino group of said
25 peptidic compound. Most preferably, the peptidic compound is H-Ala-OMe.

Also more preferably, the amino group to be protected is part of the side chain of an
amino acid residue of said peptidic compound. Even more preferably, said amino
group is part of a lysine, homolysine or norlysine residue. Most preferably, said

30 peptidic compound is Z-Lys-OH.

In another aspect, the present invention relates to a process for the protection of an
organic compound, which comprises at least one guanidino moiety and/or one amino

group,
35  said process comprising the reaction of said compound with the compound of formula



15011 ] R NH\ 2 20(lll), wherein R1, R2 and R3 are as defined above and misOor1. In
one embodiment, m is 1, thus affording a compound, which comprises at least one 25 moiety
of the formula 0 0=38-0 wherein R1, R2 and R3 are as defined above. -7- 10 wherein RI,
R2 and R3 are as defined above.
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wherein R' is hydrogen, C_g alkyl, C1.s alkoxy or C+.s alkylthio; R?is Cy.s alkyl,
Cy-s alkoxy or Cy alkylthio; or R" and R? together form a moiety of formula <{CHz)—,
wherein n is an integer from 3 to 5; R® is hydrogen, halogen, Ci_s alkyl, C1_s alkoxy,
Ci1.¢ alkylthio, phenyl or benzyl; and X is chlorine or bromine,
thus affording a compound, which comprises at least one moiety of the formula
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m
R N __Rr! NH
N
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wherein R', R? and R® are as defined above and mis 0 or 1.

In one embodiment, m is 1, thus affording a compound, which comprises at least one
moiety of the formula

o= H_ M-t

N

\ V),
R2 ( )
wherein R1, Rz and R3 are as defined above.

In another embodiment, m is 0, thus affording a compound, which comprises at least
one moiety of the formula



In a preferred embodiment, Rl and R2 are independently C1-4 alkyl, C1_4 alkoxy or C1-4
alkylthio, R3 is hydrogen or halogen. In one embodiment, m is 1 and in another 15
embodiment, m is 0. In a more preferred embodiment, Rl and R2 are methyl, R3 is hydrogen
and X is chlorine. In one embodiment, m is 1; and in another embodiment, mis 0. 20 In
another preferred embodiment, the organic compoeund is an optionally resin-bound peptidic
compound which is optionally side chain protected and/or protected at a free terminus, thus
affording said peptidic compound, which comprises at least one moiety of the formula 25 0
0,4-11kl-f4 m RI NH wherein Rl is hydrogen, C alkyl, C1_6 alkoxy or C1-6 alkylthio; R2 is
C1_6 alkyl, 35 C1-6 alkoxy or C1-6 alkylthio; or Rl and R2 together form a moiety of formula
-(CH2)--, wherein n is an integer from 3 to 5; and R3 is hydrogen, halogen, C1-6 alkyl, C1-6
alkoxy, C1-6 alkylthio, phenyl or benzyl; and mis O or 1//0%- Preferably, R1 and R2 are
independently C1-4 alkyl, C1_4 alkoxy or Ci alkyltife-egd-R3-s hydrogen or halogen. Most
prefefably, Rl and R2 are methyl and R3 is hydroger? In a préferred embodiment, said
peptidic compound comprises at least qgr [ ety being part of an arginine,
homoarginine or norarginine residue, prefera part of an arginine or homoarginine
residue, thus affording said peptidic compound, which.comprises at least one moiety of the
formula (lll), wherein RI is hydrogen, C1-6 alkyl, GI-GQaIkoxy or C1-6 alkylthio; R2 is C1_6
alkyl, C1-6 alkoxy or C1-6 alkylthio; or al and R2 together form a moiety of for{a 10
-(CHB)(i-, wherein n is an integer from 3 to 5; and R3 is hydrogen, halogen, C1-6 alkyl, C1_6
alkoxy, CilyfendiyItiioRbaaayROGREAEBREd MlBYe preferably, wherein Rl and R2 are
independently C1-4 alkyl, C1-4 alkoxy or C1-4 alkylthio and R3 is hydrogen or halogen; and

In a preferred embodiment, R' and R? are independently Cq4 alkyl, C1.4 alkoxy or
C1.4 alkylthio, R® is hydrogen or halogen. In one embodiment, m is 1 and in another
15  embodiment, mis 0.

In a more preferred embodiment, R' and R? are methyl, R® is hydrogen and X is
chlorine. In one embodiment, m is 1; and in another embodiment, mis 0.

20 In another preferred embodiment, the organic compound is an optionally resin-bound
peptidic compound which is optionally side chain protected and/or protected at a free

terminus,
thus affording said peptidic compound, which comprises at least one moiety of the
formula
25
O
1
o:s—H{\mN—H
m
R N_Rr' NH
N
30 \R 5

(1,

wherein R'is hydrogen, Cy.¢ alkyl, C1¢ alkoxy or Cq_g alkylthio; R?is Cig atkyl,

35 Ci.s alkoxy or Cy_g alkylthio; or R' and R? together form a moiety of formula ~(CHa),—,
wherein n is an integer from 3 to 5; and R? is hydrogen, halogen, Ci.s alkyl, C1.¢
alkoxy, C1¢ alkyithio, phenyl or benzyl; and mis 0 or 1.



more preferably, wherein R1 and R2 are methyl and R3 is hydrogen. 15 Most preferably, said
peptidic compound to be reacted comprises only one guanidino moiety.  In a preferred
embodiment, said peptidic compound to be reacted is N-a-benzyloxy20 carbonyl-L-arginine
(Z-Arg-OH). In an even more preferred embodiment, the peptidic compound to be reacted is
Z-Arg-OH; Rl and R2 of the compound of formula (i)-are methyl, R3 of the compound of
formula (ll) is hydrogen and X of the compound of formula (Il) is chlorine, 25 thus affording

N-a- benzyloxycarbonyl -N-6)- (1 2-dimethylindole-3-sulfonyl)-L-arginine. For the sake of
convenienBeefarelsnipoand R abiedeneateaty LonaloiLSh-rplkexonbiing akvibinapd R’

preferred antyaeigembraaitbgentiMcstgmrietadyc®hpridaRairteasithpladd Rhindigtmgarsaid

at.least one amino group(s) being the N-terminal amino group or being part of the side chain
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compound@@nﬁﬂa@lhwﬁ%fbgmﬁdﬂﬁ@(&aﬁ%ﬁ@h@@ﬂﬁ bydeearna (1) is chlorine,
thus gffording N-a- (1 2-dimethylindole-3- sulfonyl) L-alanine methyl ester. For the sake of

convemer\%ég1 rgg,bs Hé'e Toa 1k W&Bﬁu{;?i'é%\é('aﬂ oG ¥ dino

more preferal e am no grou sa| eptl IC compoun to be reacted is 20 part of the
side cham”&‘?' amino acid re5|due Most preferably, said amino group is part of a lysine,
homolysine or norlysine residue.

In a preferred embodiment, said peptidic compound to be reacted is N-a-benzyloxy-

20 carbonyl-L-arginine (Z-Arg-OH).

In an even more preferred embodiment, the peptidic compound to be reacted is
Z-Arg-OH; R' and R? of the compound of formuia (lI) are methyl, R® of the compound
of formula (11) is hydrogen and X of the compound of formula (l1} is chlorine,

25  thus affording N-o-benzyloxycarbonyi-N-w-(1,2-dimethylindole-3-sulfonyl)-L-arginine.
For the sake of convenience this compound is abbreviated as Z-Arg(MIS)-OH in the
following.

In another preferred embodiment, said peptidic compound comprises at least one
30  amino group, said at least one amino group(s) being the N-terminal amino group or
being part of the side chain of an amino acid residue,
thus affording said peptidic compound, which comprises at [east one moiety of the
formula (1), wherein R is hydrogen, Cis alkyl, Ci_s alkoxy or Cy_s alkyithio; R?is
C1.¢ alkyl, Cy_s alkoxy or C4_s alkylthio; or R' and R? together form a moiety of formula
35  —{CHa),—, wherein n is an integer from 3 to 5; and R® is hydrogen, halogen, Cy. alkyl,
Ci-¢ alkoxy, C1-¢ alkylthio, phenyl or benzyl; and mis 0;
preferably, wherein R' and R? are independently C;_s alkyl, C14 alkoxy or Ci_4 alkylthio
and R® is hydrogen or halogen; and



As solvent for the protection process, any inert liquid solvent which can dissolve the reactants
may be used. Applicable solvents include halogenated hydrocarbons such 25 as
dichloromethane, carbon tetrachloride and dichloroethane; ethers such as diethyl ether,
tetrahydrofuran, 2-methyltetrahydrofuran; carboxylic esters and lactones such as ethyl
acetate, methyl acetate and valerolactone; and organic solvents containing heteroatoms such
as acetone, acetonitrile, dimethylformamide and dimethyl sulfoxide. The solvents can be used
alone or as mixtures. Optionally, the solvent or solvent 30 mixture may contain water if the

solubility on@ie psefaeahly radeireid Re and Rhate snathi e Btisddisigents are
dichloromethane and acetone, alone or in the presence of water. Optionally, the reaction

mixture mey,cPpEaIBAINI3BIH Béﬁﬁaﬂ:”é%a%%%?rdﬁi‘)%m@a‘dgﬁ SBHHEBE GriRRERR arRiRgdium
hydroxide, potassjum h ro>ﬁllde, |th|U{n hydroxide and o‘gtiﬁum ca b? ate.ﬁxa Iesffor
otganic bAUBUR AL B8 N A RUR AR AR ST Rieie SR 2
sodiurh hyRiERIacitheegidépropylethylamine. - 10 - The amount of the compound of formula
(I1) varies with the reactor volume and can be at a molar ratio from 0.9:1 to 4:1, preferably

from 1:1 tggeh, ﬁﬁi?éi\bf?éféﬁé‘ﬁlgﬁrmﬁﬁ%%ﬁiﬁmﬁﬁmiésﬁgblﬁﬂﬂ&% NS the

moiety ang{ r one mm%grou[_)‘gThe compound of formula (II) may be added in portions to the
|

: fermi roup. . )
reaction mixture. e proﬁsc h process may be carried out at low or slightly elevated

temperatures. For example, a suitable temperature range is from -10 C to 30 C, preferably
from @ C tnra prefiamegesatboelirb@rtheaid papititnco rdppemnd sodreditfartat fattalshike hethyl
temperatuggter fheamotareatio of the compound of formula (11) and the organic compound,
which comprises at least one guanidino moiety and/or one amino group. Therefore, the
reaction may be completed within a few minutes or several hours. 15 In a further aspect, the

present inlERAGYSBIRAE S &P RMRRAIPBOhdNCoRERldIRF MRS ik iindlalP ManB  and

formula R3of the compound of formula (I1) are methyl, R? of the compound of formula (11} is
15  hydrogen and X of the compound of formula (i) is chlorine,
thus affording N-o-(1,2-dimethylindole-3-sulfonyl)-L-alanine methyl ester. For the sake
of convenience this compound is abbreviated as MIS-Ala-OMe in the following.

Also even more preferably, the amino group of said peptidic compound to be reacted is
20 part of the side chain of an amino acid residue. Most preferably, said amino group is
part of a lysine, homolysine or norlysine residue.

As solvent for the protection process, any inert liquid solvent which can dissolve the
reactants may be used. Applicable soivents include halogenated hydrocarbons such

25 as dichloromethane, carbon tetrachloride and dichloroethane; ethers such as diethyl
ether, tetrahydrofuran, 2-methyltetrahydrofuran; carboxylic esters and lactones such as
ethyl acetate, methyl acetate and valerolactone; and organic solvents containing
heteroatoms such as acetone, acetonitrile, dimethylformamide and dimethy! suifoxide.
The solvents can be used alone or as mixtures. Optionally, the solvent or solvent

30  mixture may contain water if the solubility of the reactants requires the presence of
water. Preferred solvents are dichloromethane and acetone, alone or in the presence
of water,

Optionally, the reaction mixture may contain inorganic or organic bases. Examples for
35 inorganic bases are sodium hydroxide, potassium hydroxide, lithium hydroxide and

sodium carbonate. Examples for organic bases are diisopropylethylamine, pyridine and

triethylamine. Preferred bases are sodium hydroxide and diisopropylethylamine.



wherein Rl is hydrogen, Cr_6 alkyl, C1-6 alkoxy or C1_6 alkylthio; R2 is C1-6 alkyl, alkoxy
or C1-6 alkylthio; or Rl and R2 together form a moiety of formula -(CH2)1-, wherein n is an
integer from 3 to 5; R3 is hydrogen, halogen, C1-6 alkyl, Cii-6 alkoxy, C1_6 alkylthio, phenyl
or benzyl; and mis 0 or 1. In one embodiment, m is 1, so that the organic compound
comprises at least one moiety of the formula 0=SHA&1 wherein RI, R2 and R3 are as defined
above. In another embodiment, mis 0, so that the organic compound comprises at least

one 5 moiety of the formula 10’]3g>)' Wh? ei%&]%hlﬁ and R3 are as defined zilbove. 151Ina
oroferrod CRRBERIGAE TS ATREOUR SLISPEMR (M) ees M e TSP ARDYS B 2O FIRR
and R3 is aiyalrogien ratindtogef. 91 ¢md:dnseterabi franms 1 bied3 aivbative EfheRRIaRic m is
0. .In a Wﬁ)@tﬂﬂfﬁrmoﬁmbﬁ@ﬂ&@taﬂéaﬁﬂdﬂé g(@mtﬁﬂwmaatisdl_}diwm anainé igralp.
chiorine. Ifyne.ABRARIMAMorids HYAHEY 5O SRR BRARIR o ThisrBattamaibatpelerred

embodiment, the organic compound Is an optionally resin-bound peptidic compound which is

optior?ally side chain protected and/or protected at a free terminus and which comprises at
least one FstduotsaienforangissaBay be carried out at low or slightly elevated temperatures. For

example, a suitable temperature range is from -10 °C to 30 °C, preferably from 0 °C to
room temperature.

10  The reaction time depends on different factors like the temperature or the molar ratio of
the compound of formula (1) and the organic compound, which comprises at least one
guanidino moiety and/or one amino group. Therefore, the reaction may be completed
within a few minutes or several hours.

15 in a further aspect, the present invention relates to an organic compound comprising at
least one moiety of the formula

OSS/?—F} H—]—%

20 m
R N—Rr' NH
N
Rz
(1),
25
wherein R is hydrogen, Ci-s alkyl, C1_s alkoxy or C1 alkylthio; R? is C1_s alkyl,
C1.g alkoxy or C1_g alkylthio; or R' and R? together form a moiety of formula —(CHz),~,
wherein n is an integer from 3 to 5; R3is hydrogen, halogen, C1_ alkyl, C4_s alkoxy,
C1-s alkylthio, phenyl or benzyl; and m is 0 or 1.
30
In one embodiment, mis 1, so that the organic compound comprises at least one
moiety of the formula
O
| o= R R4
* R N_R' NH
N
R2

(IV),



(11, wherein Rl is hydrogen, C1_6 alkyl, C1..6 alkoxy or C1-6 alkylthio; R2 is C1_6 alkyl,
alkoxy or Cl.-6 alkylthio; or R1 and R2 together form a moiety of formula -(CH2)n-, wherein n
is an integer from 3 to 5; R3 is hydrogen, halogen, Ci-.6 alkyl, C1_6 alkoxy, 35C1-.6 alkylthio,
phenyl or benzyl; and mis O or 1, preferably mis 1. - 12 - In a preferred embodiment, said
peptidic compound comprises at least one guanidine moiety being part of an arginine,
homoarginine or norarginine residue, preferably being part of an arginine or homoarginine
residue, comprising at least one moiety of the 5formula (lll), wherein Rl is hydrogen, C14
alkyl, C1.6 alkoxy or C1-6 alkylthio; R2 is C1-6 alkyl, C1-6 alkoxy or C1-6 alkylthio; or Rl and
R2 togethehfein & nBeandffdmnelas-(ahrRd abbeeein n is an integer from 3to 5; and R3 is
hydrogen, halogen, C14 alkyl, C14 alkoxy, C1-6 alkylthio, phenyl or benzyl; and mis 1;
preferably, whergin Rl nﬂ.RZ re.independently C1-4 alkyl, C1. alk - Ithio .10
Pl s AR SRR e e 6 SodRa e Bl ol g Waflondet akiciaeh
hydrogen.Moialyd¥ hreferMIR said peptidic compound comprises only one guanidino moiety.
15 Even more preferably, said peptidic compound is@-Arg(MIS)-0H. In another preferred
embodiment, said peptidic compound compriseg at m%e amino group, said at least one
amino group(s) being the N-terminal aming.group6r being Part of the side chain of an amino
acid residue, comprising at least onggP thedormula (I11), wherein RI is hydrogen,
C1-6 alkyl, C14 alkoxy or C1_6 alkylthia CJA alkyl, C1-6 alkoxy or C1-6 alkylthio; or RI
and R together form a moiety of formula -(CH2),t, wherein n is an integer from 3 to 5; and R3
is hydrogen, halogen, C1.4 alkyl, C1-6 alkoxy, cif alkylthio, phenyl or benzylpgnd mis O;
preferably, wherein Rl and R2 are independently C1-4 alkyl, C1_4 alkoxy or C1.4 alkylthio 25
and R3 is hydrogen, or halogen; and more preferably, wherein Rl and R2 are methyl and R3 is
hydrogen YRRE MBre Bré@éﬁlyﬁ’%"aﬁ%’&gﬁmg 8BRYSound comprises only one amino group

which is the N-terminal amino group or which is part of the side chain of an amino acid

30regidueinby priBREd RiftIaRhe i RABNAORTraredind spehdemIET, coampaucd isdiRexy or

N_termmab?mm%%‘gnd R® is hydrogen or halogen. In one embodiment, m is 1 and in another
embodiment, mis 0.

in a more preferred embodiment, R’ and R? are methyl, R? is hydrogen and X is
20 chlorine, In one embodiment, m is 1 and in another embodiment, m is 0.

In another preferred embodiment, the organic compound is an optionally resin-bound
peptidic compound which is optionally side chain protected and/or protected at a free
terminus and which comprises at least one moiety of the formula

25
0
o:s”m-ﬂ\[\”/m-ﬁ
m
R N_R' NH
N
30 R?

(1),
wherein R' is hydrogen, C,_s alkyl, C1.g alkoxy or C4_¢ alkylthio; R?is Cq- alkyl,
C1.p alkoxy or C1.g alkylthio; or R! and R? together form a moiety of formula ~(CHz),,
wherein 7 is an integer from 3 to 5; R® is hydrogen, halogen, C1.¢ alkyl, Cy.¢ aikoxy,
35  Ci.g alkylthio, phenyl or benzyl; and m is 0 or 1, preferably mis 1.

Preferably, R' and R? are independently Cy_4 alkyl, Cs.4 alkoxy or C4_4 alkylthio and R3
is hydrogen or halogen. Most preferably, R' and R? are methyl and R® is hydrogen.



35 Most preferably, said peptidic compound is MIS-Ala-OMe. - 13 - Also even more
preferably, the amino group of said peptidic compound is part of the side chain of an amino
acid residue. Most preferably, said amino group is part of a lysine, homolysine or norlysine
residue. 5 A further aspect of the invention is modifying and/or coupling in following step(s)
the organic compound obtained according to the prgsent invention. As the organic
compounds obtained according to the present invention are important building blocks, they
can be applied to form organic compounds being useful as e.g. 10 drug substances.
According to the present invention, the organic compound which comprises at least one

moiety of fpeafpratired sRBEYIHenhearipEStitidwohagamdcompriisds Gtlibadkone guedidino
alkylthio; %'i Ee‘?nﬁ”fnﬂrt%ila%%”‘é?ﬁmr@n@é&‘%ﬁlfﬂé’oPﬁ&ér@ﬂ%@?&&l&ﬁ‘%&?&%@i

of formula wherein n is an |nte er from alkyl,

C1 6 koD RGBS PSR B U PR 5 DO A R AT PSR i
following deipula dPresbeerinRbsdiEpgane aal#dic&np@wv(cpb@m%!mémﬂ.f? dfowing

step is an Opticmally Ces mbomd:@pg@my!ﬂnmmrfﬁ‘ whit Risagstbeafyrsidershisty pfdterotath

30 and/or Q(éﬁ‘ited\ﬁ\ﬁérérﬁ%t%rﬁmm%é&dﬁﬁmc@ 605N BHAGRIAL IRAToReR, MaisheR! thefairpia
(y, Wher above Prefera‘bly, said peptldlc compound

are
comprises & f‘feaég?)gnlé% _Gg,nlgT Om% eé)glrn P4 Vt o? an arglni’ne homoarginine or
norarginingreferably, pi@é@ﬁb@ @émg‘?paffednagﬁp&@qientlv Ci alkyl, C14 alkoxy or Cy4 alkylthio

10 and R?is hydrogen or halogen; and
more preferably, wherein R and R? are methy! and R* is hydrogen.

Most preferably, said peptidic compound comprises only one guanidino moiety.
15  Even more preferably, said peptidic compound is Z-Arg(MiS)-OH.

In another preferred embodiment, said peptidic compound comprises at least one

amino group, said at least one amino group(s) being the N-terminal amino group or

being part of the side chain of an amino acid residue, comprising at least one moiety of
20  the formula (1), wherein R’ is hydrogen, Cis alkyl, C.s alkoxy or Cq-s alkyithio; R%is

C1s alkyl, C1-s alkoxy or Cqg alkyithio; or R' and R? together form a moiety of formula

~(CH,),—, wherein n is an integer from 3 to 5; and R® is hydrogen, halogen, Ci.s alkyl,

Ci-s alkoxy, C1_ alkylthio, phenyl or benzyl; and mis 0;

preferably, wherein R! and R? are independently Cy.4 alkyl, C4— alkoxy or C1_4 alkylthio
25 and R®is hydrogen or halogen; and

more preferably, wherein R’ and R? are methyl and R® is hydrogen.

Also more preferably, said peptidic compound comprises only one amino group which
is the N-terminal amino group or which is part of the side chain of an amino acid

30 residue.

Even more preferably, the amino group of said peptidic compound is the N-terminal
amino group.

35 Most preferably, said peptidic compound is MIS-Ala-OMe.



35 nine or homoarginine residue, comprising at least one moiety of the formula (1), wherein
RI, R2, 1:23 and m are as defined above; preferably, wherein R1 and R2 are independently
C1-4 alkyl, C1..4 alkoxy or C1-4 alkylthio and fe is hydrogen or halogen; and - 14 - more
preferably, wherein Rl and R2 are methyl and R3 is hydrogen.  Most preferably, said
peptidic compound comprises only one guanidino n3ciety. 5 Even more preferably, said
peptidic compound is Z-Arg(MIS)-0H. Modification comprises any organic reaction which
complies with the protecting group of the present invention. As an example, Z-Arg(MIS)-OH
may be rbERiIEYEs) RIS Y RGP the g graHaLfaRitREPIZGEMTSRYRD IHREFHRIHAR,
the modifisideconapoahdrttamiob@diteckidatd elkisb poefénatbiyr sastfiaihorgroupesaraplief a

H-Arg(MIﬁ;sgg! RSrRBARRIIMNSsherstifgiadion may be further modified by protection of its
N-terminus, thus forming e.g. Fmoc-Arg(MIS)-0OH. 15 The deprotection and protection steps

can be carried out using reaction conditions known in the art of peptide synthesis. AlsQ
accordlingtduRBepRsRaR AU KIRi B SO B g IRRIYING SARPHARUP B R Wi sigRiRbthe
moiety of thgaftcroahaiundytdeine®atsdigtingderthe présdkyin@dntiatkoxy or C1-6 alkylthio;
R2 is C1_6 alkyl, C1-6 alkoxy or C1-6 alkylthio; or Rl and R2 together form a moiety of

e S R e eIFiRdL R R R RIGAS BB 3o T BRMIRIRLAIRIED hoR Al
compoundBdRE TSRS S S CIERRIRS L 1918 BEMARE S3mRayHS helag ieelilEs.e ohee
and/tr at thagtsothstamdes:

According to the present invention, the organic compound which comprises at least
one moiety of the formula

0
. oy M)
m
R N_R' NH
N
RZ
20 an,

wherein R is hydrogen, Ci-s alkyl, C1-s alkoxy or Ci_g alkylthio; R? is Cq.¢ alkyl,

C1-6 alkoxy or Cy¢ alkylthio; or R' and R? together form a moiety of formula ~(CHa)n—,

wherein n is an integer from 3 to 5; R® is hydrogen, halogen, C1.s alkyl, C1_g alkoxy,
25  Ci- alkyithio, phenyl or benzyl; and mis 0 or 1,

is chemically modified in a following step.

In a preferred embodiment, the organic compound to be modified in a following step is
an optionally resin-bound peptidic compound which is optionally side chain protected

30 and/or protected at a free terminus and which comprises at [east one moiety of the
formula (I11), wherein R', R?, R® and m are as defined above.

Preferably, sald peptidic compound comprises at least one guanidino moiety being part
of an arginine, homoarginine or norarginine residue, preferably being part of an argi-

35 nine or homoarginine residue, comprising at least one moiety of the formuta (ill),
wherein R, R, R® and m are as defined above;
preferably, wherein R! and R? are independently Cy_4 alkyl, C1.4 alkoxy or C4.4 alkylthio
and R is hydrogen or halogen; and



35 coupling with a suitable coupling compound may be performed. The compound thus
obtained may be chemically modified and in case said compound is resin-bound, cleavage
from the resin may follow. -15- In a preferred embodiment, the organic compound to be
coupled in a following step to the organic compound Q is an optionally resin-bound peptidic
compound which is optionally side chain protected-aad/or protected at a free terminus and
which comprises at least one moiety of the formula (lll), wherein RIl, R2, R3 and m are as 5
defined above. Preferably, said p'eptigic con}pound comprisesaa_t least one guanidino moiety
being part B4R BigfieiARlY whRrEgifinanst RoAiRyMatBYeigR| [sréxtessi9being part of an
argi- nine or homoarginine residue, comprising at least one moiety of the formula (111), to
wherein RiInRg; dredraBfl AL D HAH BOKE: (URISHRBY o Qfﬁérbﬁérﬁ&ﬂo%%cﬂé@y.
independently C1...4 alkyl, C1-4 alkoxy or C1_4 alkylthio and 1:23 is hydrogen or halogen;
and more preferably, wherein Rl and R2 are methyl and 123 is hydrogen. 15 Most preferably,
said péptickeYBBM9sE REeteiapsaaid MERSISEe geapained e WA Iktie preferably, said
peptidic compound is Fmoc-Arg(MIS)-OH or Z-Arg(MIS)-0H. 20 The organic compound Q is
preIer?b(ljy RIS SIRENGH CORFIRRAUESY RAGHAIS mw%miw?mﬁim!%éiﬁ@@aigg Qg_roup
protecte r e n 0s} prefan [ isa
pepicic copuy AR Ten ol A A LA ¥ RSO AP BE G ETHY
resin-bounteRBIFSHIBNAE At e MRS is H-Val-resin or
H-Trp(Boc)-Ala- Gly-resin, preferably the resin originates from the Sieber amide resin
(9-Fmoc-annpranihenendamneiesaiiRidrie s BLaNRER BAE S BIRIETdABPAYGIREY. e
peptidic CoéTﬁpéMﬁqpﬁ@,tﬁﬁ%{ﬂ}ﬁg)ﬁ)ﬁrﬁg%btmned by a first modification may be further

maodified by protection of its N-terminus, thus forming e.g. Fmoc-Arg{(MIS)}-OH.

15  The deprotection and protection steps can be carried out using reaction conditions
known in the art of peptide synthesis.

Also according to the present invention, the organic compound which comprises at
least one moiety of the formula

20
0
o:éfmk]{\[rﬁﬂ—i
m
R? N__R' NH
N
25 kz

(i),

wherein R is hydrogen, Cy_s alkyl, Ci.¢ alkoxy or Cq alkylthio; R? is Cq—g alkyl,

C1_s alkoxy or Cy alkylthio; or R' and R? together form a moiety of formula ~{CHa)—,
30  wherein n is an integer from 3 to 5; R® is hydrogen, halogen, C1.s alkyl, C1-s alkoxy,

C-s alkylthio, phenyl or benzyl; and mis O or 1,

is coupled to an organic compound Q in a following step.

Optionally, said coupling step may be repeated at least once and/or at least one further

35 coupling with a suitable coupling compound may be performed. The compound thus
obtained may be chemically modified and in case said compound is resin-bound,
cleavage from the resin may follow.



30 Arg(MIS)-OH and the peptidic compound to which said peptidic compound is coupled is
H-Val-NH-xanthen-3-yloxy-Merrifield resin, thus affording
Fmoc-Arg(MIS)-Val-NHxanthen-3-yloxy-Merrifield resin. Preferably, said coupling reaction is
repeated three times thus affording Fmoc- 35
Arg(MIS)-Arg(MIS)-Arg(MIS)-Arg(MIS)-Val-NH-xarthen-3-yloxy-Merrifield resin (SEQ ID NO
8). Also preferably, Fmoc-Phe-OH is coupled after N-terminal deprotection of said resin-bound
peptide, thus affording Fmoc-Phe-Arg(MIS)-Arg(MIS)-Arg(MIS)- , .
Arg(MIS)-VA- B 2R ERd imani B faas RIS FPIatesN® iR 8PS0 rarolpyngstem .
N-terminuthésadgpnistecimpeuntid2dedatemptionallnfestiirp vodRrapiidigeorspougdwsich is
Ar_géM |S)-6aohH Y Side biivasioreatddyime/dyiprofédik desia (rdeQethiNG Bndiektopreferably
said resin- i 1 o2 3
Ac-PheArCl%m%-ﬁggB (El\%eg%ﬁg rlg%\ﬁg)éyr%*( gl{lgsgg\&lé}]ﬁﬁg )(aétgl %ﬂ r\*?o' 5()55 I nagrc]j Also even
more?)refa Ingd ARB%ment, the peptidic compound to be coupled is Z-Arg(MIS)-OH and the
peptidic compound to which said compound is coupled is

H-Trp(Bo@réfiardbly; Naidxpapian Sommouite udinjstisesiat tbust alferdinghidineotidi&y being part
Trp(Boc)-é}%—f%%}%&%%g%—gqﬁ? #ﬁé@?dﬁ\ﬁ?%é%ﬁ@ BrehiuBly Béﬂﬁlrﬁgh/ of @i argi-

10resin-boun e is cleaved rrom the resin, t affording Z-Ar S)-Trp(Boc)-Ala-
G-z (UIR STARSADINE (B ELRINTG B BRoL R IRUB U CT D W
accot@ingwbesaip EduRindRirandon Rroas definedrabeyr:skilled in the art. In case the organic
compoungrefeiati, oarsd R'apeRitiremappendestydingdikpraderablioxgrtorGeg alkgithid
or liquid p, 3 W ARER2Y N preceding and optionally following coupling steps
are also p%@%?{mﬁegﬁ SO Eﬁaﬁdﬁﬁ é uid é%gse. The teg%"iggd ﬁé)ﬁa&‘e" is to be understood to
mean soliﬁ‘%’ﬁa%r(? ﬁéﬁf&e‘@@ﬁfﬁ@s A F%? Wleg]y alRing ARRPOr peptide group,
optionally protected, is bound to a solid support resin. Then, successive amino acids or
peptide gidupsprefticibhilysalidtesitidiace mitachectoipdsesapuyt dnegaapigindenoiatithe
peptide material of interest is formed. The support-bound peptide is then typically cleaved
fom the SRR RISty (4 SERSRoSSRSL AR R OISR )25 cases. solid
Z-Arg(MIS)-OH.

20  The organic compound Q is preferably an optionally resin-bound peptidic compound
which is optionally side chain protected and/or protected at a free terminus. Most
preferably, the organic compound Q is a peptidic compound which is optionally side
chain protected and which is optionally resin-bound.

25 In a preferred embodiment, said peptidic compound is H-Val-resin or H-Trp(Boc)-Ala-
Gly-resin, preferably the resin originates from the Sieber amide resin (9-Fmoc-amino-
xanthen-3-yloxy-Merrifield resin).

In an even more preferred embodiment, the peptidic compound to be coupled is Fmoc-

30  Arg{MIS)-OH and the peptidic compound to which said peptidic compound is coupled
is H-Val-NH-xanthen-3-yloxy-Merrifield resin, thus affording Fmoc-Arg(MIS)-Val-NH-
xanthen-3-yloxy-Merrifield resin,

Preferably, said coupling reaction is repeated three times thus affording Fmoc-

35 Arg(MIS)-Arg(MIS)-Arg{MIS)-Arg(MIS)-Val-NH-xanthen-3-yloxy-Merrifield resin (SEQ
ID NO 8). Also preferably, Fmoc-Phe-OH is coupled after N-terminal deprotection of
said resin-bound peptide, thus affording Fmoc-Phe-Arg(MIS)-Arg{MIS)-Arg(MIS)-
Arg(MIS)-Val-NH-xanthen-3-yloxy-Merrifield resin (SEQ ID NO 1). More preferably, the



25 phase synthesis yields a mature peptide product; in other cases the peptide cleaved from
the support, i.e. a "peptide intermediate fragment", is used in the preparation of a larger,
mature peptidic product. The term "solution phase" is to be understood to mean solution
phase peptide 30 synthesis. In solution phase peptide synthesis, two peptide intermediate
fragments, optionally protected, or a peptide intermdiate fragment and a reactive amino acid,
both optionally protected, are coupled in an appropriate solvent, usually in the presence of

additional rea nts that promote the efficien uallt of the coupling reaction..T
i RTINS 1R ECiat B AR R 0 Srrs AeEhe Al artns -
fragment BeabMiS3-Aca(db)ty ahdld-xanthaat dyiasyoririfielghiesin oPiied AT inMerlition,
side chalnmé@mm@ﬂamﬁnxbbmwemmmmamq ol theassiny thbhe siffoadimg dvorRbiely
tained ifi tivity of
retained o f@mj@g&;&mﬁ UA@Q%%@M@ s|de CE E@Q@Jmm specific reactivity o

the termina of the fragments. These ain protecting groups are typically not
removed until a mature peptidic compound has been formed. A further aspect of the

invention e ARAENER BPsR pRfaredempRAmE o BrRERJCAARALKEIRIEP WP gL IS
formula Z5avhavies)-BHahydregpeptiiic 6omtipduad 16 alkizkysaidddorbpaliuptiitocdiedis-6
a'r'jy' leiﬁ'&e L ﬁi‘a—@l@”ﬂ%ﬁmﬁnﬁ{éﬂlﬁh QWﬁﬁﬁfd FRsM aﬁnels%ﬂﬁﬁ@rzlw (@% £n-,
whnerein IS (0] IS 0] en

alkylthio, pt{gf'\%?fxﬁgn%x C}gﬁm&l%ng; ¥|° gg{%ae opt| ﬁ@lﬁxnk& alc%g% Ft) W, gag
preséfice BR{BoYR RERtids imeleaved Ifﬁogﬁhﬂé?ﬁéa d Se b‘?&ﬁ@ﬁhféﬁs

performed3ly-Né& (EEQ DI Bierably by use of trlfluoroacetlc aC|d (TFA) The acid is
applied neat or as mixture with an inert solvent. An example for a suitable inert solvent is

dichloromethane %IZ % {era the 25 molar rati id an range from
1:0 and 1: %518 ESHPAB [[8%9 d“le organic cCompo %r% & r%& fioﬁgvy %%Ebsrdmg]f}o 399
coupling method known to the person skilled in the art. In case the organic compound
15  to be coupled is a peptidic compound, coupling is preferably performed in solid or
liquid phase. Most preferably, optionally preceding and optionally following coupling

steps are also performed in solid and/or liquid phase.

The term “solid phase” is to be understood to mean solid phase peptide synthesis

20 (SPPS). In SPPS an amino acid or peptide group, optionally protected, is bound to a
solid support resin. Then, successive amino acids or peptide groups, optionally
protected, are attached to the support-bound peptide until the peptide material of
interest is formed. The support-bound peptide is then typically cleaved from the
support and subject to further processing and/or purification. In some cases, solid

25 phase synthesis yields a mature peptide product; in other cases the peptide cleaved
from the support, i.e. a “peptide intermediate fragment”, is used in the preparation of a
larger, mature peptidic product.

The term “solution phase” is to be understood to mean solution phase peptide

30  synthesis. In solution phase peptide synthesis, two peptide intermediate fragments,
optionally protected, or a peptide intermediate fragment and a reactive amino acid,
both optionally protected, are coupled in an appropriate solvent, usually in the
presence of additional reagents that promote the efficiency and quality of the coupling
reaction. The peptide intermediate fragments are reactively arranged so that the

35  N-terminal of one fragment becomes coupled to the C-terminal of the other fragment,
or vice versa. In addition, side chain protecting groups, which are present during solid
phase synthesis, are commonly retained on the fragments during solution phase
coupling to ensure the specific reactivity of the terminal ends of the fragments. These



After cleavage, the formed sulfonylium compound may be trapped by any suitable scavenger.
Examples for scavengers are triisopropylsilane (TIS), water, dimethyl 30 sulfide, C1_4
alkoxybenzenes such as 1,3,5-trimethoxybenzene (TMB) and C1-4 alkoxyphenols such as
3,4-dimethoxyphenol and 3,5-dimethoxyphenol. The scavenger may be used alone or as
mixture such as water/TIS. Preferably, C1-4 alkoxyggenzenes and C1-4 alkoxyphenols are
used as scavengers as they are less polar nucleophiles compared to e.g. water. As a
consequence, the 35 adducts thus obtained are easier to separate from the target compound
in the follssiiaghainkpuesting dureps A typieaiyetetrsanevasbdiieamasisear§aHCompound

to be cleayemipanidiiiopady feswelound peptidic compound which is optionally side chain
protected and/or protected at a free terminus. Preferably, Rl and R2 are independently C1-4

alkyl, C1-4 alkoxy or C1-4 alkylthio and R3 js hydrogen or, halogen, . most preferably, Rl.and

R2 are 5 ﬁgm%rﬂf‘??ﬁ?%& Ha@rﬂt'ﬁpd%%?ex%%‘f%ﬁ%8%?%%%@9&%9,0%&3?8 %%(gt%ﬁn prising

compbund@tdeget cleaveeiety of the formula

Ac-PheArg(MIS)-Arg(MIS)-Arg(MIS)-Arg(MIS)-Val-NH-xanthen-3-yloxy-Merrifield resin (SEQ

ID NO 1), thus affording Ac-Phe-Arg-Arg-Arg-Arg-Val-NH2(SEQ ID NO 2). Preferably, 10

TFA/DCM/TIS/water is applied as cleavage solutio; most prﬁe;\? ly in a molar ratio of
(rethoxy i

‘ pplied as cleavage
-44:10. Alsolpreferdbly, TFA/DCM/3,5-

solution, most preferably in a molar ra j
dimethoxyphenol is applied as cleamage tion, v 511pré‘ﬂéfably in a molar ratio of 50:40:10.
Also preferably, TFA/DCM/TMB is appheg.aSTtigavage solution, most 15preferably in a molar
ratio of 50:40:10. In an also more preferred embggiment, said peptidic compound to be
cleaved is Z-Arg(MIS)-Trp(Boc)-Ala-Gly-NH-xanthen-3-yloxy-Merrifield resin (SEQ ID NO 3),
thus affording Z-Arg-Trp-Ala-Gly-NH2(SEQ ID NO 4). Preferably, TFA/DCM/TM)is applied
20as cleavage solution, most preferably in a molar ratio of 50:40:10. In an also more preferred

amﬁ@gci)nsﬂ%%?@ipmq?' 'Fre g}ﬂgﬂﬁé&&?@h@@&ﬁ@;@ W&@@Wﬂﬁ@@é_s@fm@a&y;.fc,,sbl
-Ala- reter , me | m erera
ST Sk TG SIS ISR ofh S Ay b Re ety

in a molarratl xamp

invention WeHE AdeiAfItRIerdmmatn 2lY VRl yregrhibaleasms furs Y tnas ARYY.
procedureSanaligitbimpibe Syiopbantyt, 3ddomemdwailtassays. If not indicated otherwise, the

L-enantioggy efdhvagebiiceiilyesitdng pascisefapralricaaraldyueiondiaiasdnger.

com%ercially. Abbreviations:
In a preferred embodiment, the cleavage procedure is performed by use of an acid,
preferably by use of trifluoroacetic acid (TFA). The acid is applied neat or as mixture
with an inert solvent.
An example for a suitable inert solvent is dichloromethane (DCM). Preferably, the

25 molar ratio of acid and solvent is in the range from 1:0 and 1:2, preferably from 1:0 and

1:1.

After cleavage, the formed sulfonylium compound may be trapped by any suitable
scavenger. Examples for scavengers are triisopropylsilane (TIS), water, dimethyl

30 sulfide, Cs_q alkoxybenzenes such as 1,3,5-trimethoxybenzene (TMB) and C_4 alkoxy-
phenols such as 3,4-dimethoxyphenol and 3,5-dimethoxyphenci. The scavenger may
be used alone or as mixture such as water/TIS.
Preferably, C14 alkoxybenzenes and Ci4 alkoxyphenols are used as scavengers as
they are less polar nucleophiles compared to e.g. water. As a consequence, the

35 adducts thus obtained are easier to separate from the target compound in the following
work-up procedure,



35 Boc = fert-butoxycarbonyl DIG = diisopropylcarbodiimide DIPEA = diisopropylethylamine
ESMS = electrospray mass spectrometry - 19 - Fmoc = fluoren-9-ylmethoxycarbonyl HOAt =
N-hydroxy-7-azabenzotriazole HOBt = N-hydroxybenzotriazole HRMS (Cl) = high resolution
mass spectrometry (chemical ionization) 5 MALDI-TOF = matrix-assisted laser desorption
lonization-time of flight MIS = 1,2-dimethylindo1-3:3glfonyl PyBOP =
benzotriazol-1-yloxy-tripyrrolidinophosphonium hexafluorophosphate TFA = trifluoroacetic acid
TIS = triisopropylsilane 10 TMB = 1,3,5-trimethoxybenzene Z-0Su =
N-(benzyldryzarbtsmed shastmienid s sickangoric comasaiaditn ke plaayiesLisman optionally
1,2-dimethyispleurcsplphditechgaanetrion et Aagy Sife S hanobretedtsd tunditoxide
pyridine CoipRietde i tdmda il RIS IRS AN DY IHE EHR M Jeindsgroen.,

atmosphe e reactio xture r.el}l‘Jx for 40 hqurs and then cooled dqun to.rgem
temperatu?é‘.‘%ﬁfé?‘ra{%‘d?atﬁ?hy !ﬁaﬁ@\g o [ﬁ?ﬁgr}g&ﬂﬂ @gﬂldﬂgﬁ?\ﬁgg%%g%%g&r ir&ne%re
with diethymethit deddh ZBbydogeame aqueous phase was evaporated to dryness and dried in
the vacuum desiccator to render pyridinium 1,2-dimethylindole-3-sulfonate as red oil 20(37.6

gH?G;/OGVﬁ'H)a Héx@l}élgfé‘}%% %"%4"%1@"‘@ s_’:aféf%ﬁid?é"c% T é@méﬁ%%le@veéh@;\aﬁén
31, 13X R s MR RIS s s Ao MB i B G
25119.2, 1PNO ﬂ@gtlgglszgff,grqmg;Ac—Phe-Arg~Arg~Arg-Arg-VaI-NHz (SEQ'ID NO 2). Preferably,
10  TFA/DCM/TiS/water is applied as cleavage solution, most preferably in a molar ratio of
50:45:2.5:2.5. Also preferably, TFA/DCM/3,4-dimethoxyphenol is applied as cleavage
solution, most preferably in a molar ratio of 50:40:10. Also preferably, TFA/DCM/3,5-
dimethoxyphenol is applied as cleavage solution, most preferably in a molar ratio of
50:40:10. Also preferably, TFA/DCM/TMB is applied as cleavage solution, most
15  preferably in a molar ratio of 50:40:10.

In an also more preferred embodiment, said peptidic compound to be cleaved is

Z-Arg(MIS)-Trp(Boc)-Ala-Gly-NH-xanthen-3-yloxy-Merrifield resin (SEQ 1D NO 3), thus

affording Z-Arg-Trp-Ala-Gly-NHz (SEQ |D NO 4). Preferably, TFA/DCM/TMB is applied
20  as cleavage solution, most preferably in a molar ratio of 50:40:10.

In an also more preferred embodiment, said peptidic compound to be cleaved is
MIS-Ala-OMeg, thus affording H-Ala-OMe. Preferably, TFA/dimethyl sulfide is applied
as cleavage solution, most preferably in a molar ratio of 90:10.

25

Examples

The following examples further illustrate this invention but are not intended to limit it in

any way. Examples 1 to 8 refer to preparation procedures and Examples 9 to 20 refer
30 to removal assays.

if not indicated otherwise, the L-enantiomer of the amino acid residue was used and all

reagents were obtained commerciaily.

Abbreviations:
35 Boc = fert-butoxycarbonyl
DIC = diisopropylcarbodiimide
DIPEA = diisopropylethylamine
ESMS = electrospray mass spectrometry



HRMS (CI): m/z calc. for C10hI10NO3S [M - Hr 224.0386, found 224.0388. Example 2:
Preparation of 1,2-dimethylindole-3-sulfonyl chloride (MIS-CI) Pyridinium
1,2-dimethylindole-3-sulfonate of Example 1 (16.4 g, 53.7 mmol) was 30 suspended in dry
dichloromethane (120 mL) under nitrogen atmosphere. The solution was cooled in an ice bath
and oxalyl chloride (14 mL, 161 mmol) was slowly_added. Then, N, N-dimethylformamide (0.5
mL) was very slowly added under stirring. The reaction mixture was stirred for further 30
minutes in the ice bath and then at room temperature. After 6 hours, the solution was cooled
down in afrivedratiudFen-@-yialgiresytdadriatey(4 mL, 46 mmol) and N,N-dimethylformamide

(0.4 mL) Wﬁé{?&%m%ﬁﬂ@?ﬁ?&ﬁ\z&%@w% stirred at room temperature for further 15
hours. Aftg@gpgleh%?npgﬁjt%ﬁ B)[Hggo(’% mL, 23 mmol) and further stirring for 4 hours, the

reaction was - 20 - c measured b HPLCr;HErior meas_ur?me,nt, Ireitment of a small

y
aliquot Witﬁmﬁw%lélrf&‘%ébrﬁﬁﬂw. RASS SRRABAMRIAFENGAUCR) G5iFato Mo dryness at
room fempaididtl OF N-thatamersistetiase( Zesorntionericatism-fone WeB®t water (100 mL).
The mixtung /asispvapadthiam snBugigifoleyremove the oxalyl chloride. Then, the phases were

separatedgaigbe (Rl RDART VB AR R IBIRS HEEH I RBLIRRB AR ke he

organic p was dried over anhydrous magnesium sulfate and evaporated to dryness
affording fi]ag%lzn% IRasRlisag onyl chloride (MIS-CI) as purple solid (10.2 g, 78% yield).
10 1H NMR$soUisepropisi@ea = 7.82 (d, 1H, J = 7.8 Hz), 7.36 (d, 1H, J = 8.0 Hz), 7.08 (m,
2H), Y00 TMERE), 3,63rietitxybebAsndH). 13C NMR (100 MHz, DMS0): 5 = 137.2, 135.9,
125.5, 12%_&1@@30_.%_%%&& chrl?QanId':&)%u'&@MﬁiéQ): m/z calc. for CLOH10NO2S [M -

Cl]4 208.0426, found 208.0427. 15 Example 3: Preparation of Z-Arg(MIS)-OH Z-Arg-OH (2 g,
6.5 mmol) was dissolved in acetone (65 mL) and 3N aqueous sodium hydroxide solution (18
mL, 54 mspMple feFreparptionslieytiditiuce baidimetivindele-gsatiprate(1.59 g, 6.5
mmol),_ diskahBicheihgtiativie (B0 mj,)w@_s atidet) a0ddsuihg ﬁ-!bﬁdmpg&drﬁbe:mpmmmlge
was giirreq 3gral o WA CaitssneadAHRGY G 08 i Parie? Sriomathivasipnertzd mL)
was added, fol|lowed stlrrlng fﬁr
réaction mixidre wasTefluxed for 40 hours and then cooled down to room temperature.
After addition of water (400 mL), the resuiting solution was washed four times with
diethyl ether (each 250 mL.). The aqueous phase was evaporated to dryness and dried
in the vacuum desiccator to render pyridinium 1,2-dimethylindole-3-suffonate as red oil

20 (37.6 9, 96% yield).

H NMR (400 MHz, D,0): & = 8.44 (d, 2H, J = 5.8 Hz), 8.31 (m, 1H), 7.75 (m, 2H), 7.67

(d, 1H, J = 7.7 H2), 7.14 (d, 1H, J = 7.4 Hz), 7.05 (m, 2H), 3.38 (s, 3H), 2.41 (s, 3H).

3C NMR (100 MHz, D,0); 8 = 147.0, 140.9, 139.2, 135.6, 127.3, 124.1, 122.0, 121.0,
25 119.2, 112.8, 109.9, 29.2, 10.4.

HRMS (Ci): m/z calc. for CoH1oNO3S [M - HI* 224.0386, found 224.0388.

Example 2: Preparation of 1,2-dimethylindole-3-sulfonyl chloride (MIS-CI)
Pyridinium 1,2-dimethylindole-3-sulfonate of Example 1 (16.4 g, 53.7 mmol) was

30 suspended in dry dichloromethane (120 mL) under nitrogen atmosphere. The solution
was cooled in an ice bath and oxaly! chloride (14 mL, 161 mmol) was slowly added.
Then, N,N-dimethylformamide (0.5 mL) was very slowly added under stirring. The
reaction mixture was stirred for further 30 minutes in the ice bath and then at room
temperature. After 6 hours, the solution was cooled down in an ice bath. Extra oxalyl

35 chloride (4 mL, 468 mmol) and N,N-dimethylformamide (0.4 mL) were added and the
reaction mixture was stirred at room temperature for further 15 hours. After addition of
oxalyt chloride (2 mL, 23 mmol) and further stirring for 4 hours, the reaction was



90 minutes at 0 C. Finally, a last portion of MIS-CI (0.95 g. 3.9 mmol) in acetone (15 mL) was
added. The reaction mixture was stirred for additional 30 minutes at OC and further 3 hours at
room temperature, until no MIS-CI was detected by TLC 25 (hexane:ethyl acetate 1:1). The
pH of the reaction was neutralized with 10% aqueous citric acid. After evaporation of the
acetone in vacuo, water (100 mL) was added and tbe-pH was acidified to pH 3 with 10%
agueous citric acid. Then, the solution was three times extracted with ethyl acetate (each 100
mL). The organic phases were put together, washed three times with water (each 75 mL),

dried overgaayHeisH imeassre bR i anyiesapastEmendriiesdgiert OlcardealAligvad Witk
purified twinethgreslfsmpocimiamasgraphy (dichloromethane, methanol acetic acid). The pure

precin e e ety
methanol 3\5’5@35‘ d@@"@%@%ﬁf&%ﬁ exan% %ﬁ cﬁﬁhe&%ﬁémp‘?a’ﬂgﬁevﬁass stirred
obserded. fPhé BEMGREI (RS YR Hap e ithaniesidd)|ifingas o sRegas Yals esrarpledAREYeof

dichloromettgmic gorinch $eewaaserastidoh Hhine d riecke veit maafiee $aavhs tifatmly)e [Chep i@t sp
of Z-Arg(Mla¥ Bedctrbr drth MB&M%%B%@M%Q)@@W&E d6hate tbﬁ@.@éég)af?oﬁiir{% 1H,

3 66 (s, 3ehEBTRAR e Gyl e WS ChiFinag el (0% TR T 10

MHz, DM50): 6 = 174.4, 157.0, 156.8, 139.4, 137.7, 135.9, 129.0, 5128.5, 128.4, 125.2,
122.]1{)121'}31 NMR 1400 6EZ6 0B 3D 407032%0121% 9=2681HE). 4. JRW I HCY #r&’i)dﬂ(), Tob8
C24H30NpR6SHM 7 g, ﬁﬂ@ﬂ?l@ﬁ@@@ﬁ}@]&l@s yqu_xample 4: Preparatlon of
Fmoc-Arg -Ar ) reaf I t d
from Examp §%@g@0mgm§%jf mr%glg I§nd %M/bs P‘h%%ig%n%)ﬁ%qrét anol W@O}) %]6

hydrogena%éc?overnlght at atmospheric 15 pressure. As the reaction was still incomplete
(measuredRMEL (S HioWbeaineitiBestditaSolid celid] 2208. 00281 urey26810@ 2700 mg) was
addegkand the reaction was hydrogenated for further 24 hours till completeness (measured by

;I;’LS%) m ngeéﬁgﬁ%ﬁ ?}g&“\?g thg;eii R)/&(mﬁl’st%@d evaporated to dryness yielding 98%

2 g. 6.5 mmol) was dissolved in acetone (65 mL) and 3N agqueous sodium
hydroxide solution (18 ml., 54 mmol). The reaction was cooled in an ice bath and
MIS-Ci of Example 2 (1.59 g, 6.5 mmol), dissolved in acetone (50 mL), was added

20 during 10 minutes. The reaction mixture was stirred for 1 hour at 0 °C. Then, additional
MIS-CI (0.95 g, 3.9 mmol) in acetone (20 mL) was added, followed by stirring for
90 minutes at 0 °C. Finally, a last portion of MIS-CI (0.95 g. 3.9 mmol) in acetone
(15 mL) was added. The reaction mixture was stirred for additional 30 minutes at 0 °C
and further 3 hours at room temperature, until no MIS-Cl was detected by TL.C

25 (hexane:ethyl acetate 1:1). The pH of the reaction was neutralized with 10% aqueous
citric acid. After evaporation of the acetone in vacuo, water (100 mL) was added and
the pH was acidified to pH 3 with 10% aqueous citric acid. Then, the solution was three
times extracted with ethyl acetate {(each 100 mL). The organic phases were put to-
gether, washed three times with water (each 75 mL), dried over magnesium sulfate

30  and finaily evaporated to dryness. The crude obtained was purified twice by column
chromatography (dichloromethane, methanol, acetic acid). The pure fractions were
combined and the solvent was removed in vacuo yielding an oil. For precipitation, the
minirmum amount of a mixture of ethyl acetate, dichloromethane and methanol was
added followed by addition of hexane until no further precipitation was observed. The

35 solvent was decanted and the solid was washed four times with a mixture of dichloro-
methane and hexane and finally dried over magnesium suifate yielding 18% (0.61 g) of
Z-Arg(MiS)-OH.



1H NMR (400 MHz, DMSO0): 6 = 7.83(d, 1H, J = 7.6 Hz), 7.47 (d, 1H, J = 8.1 Hz), 7.42 (d, 1H,
J=8.1Hz), 7.11 (m, 2H), 3.65 (s, 3H), 3.17 (m, 1H), 3.00 (m, 2H), 2.60 (s, 3H), 1.65 (m, 1H),
1.54 (m, 1H), 1.42 (m, 2H). 25 2. Preparation of Fmoc-Arq(MIS)-OH Fmoc-CI (84 mg, 0.32
mmol) was dissolved in 1,4-dioxane (0.5 mL). Sodium azide (25 mg, 0.39 mmol) in water (0.4
mL) was added and the resulting emulsion was stirgad for 2 hours at room temperature. Then,
the emulsion was sIowa added to a solution of H-Arg(MIS)-OH as obtained in the previous

step (136 mg, 0.36 mmol) in a 30 1:1 mixture of water and dioxane at pH 9, which was
controlled B‘f%lhﬂﬁit@l@% olaME S sodififn{daibbnhie PHEZe B bty kb8 sirted 43

while keepshgtthelpHg0 ﬂz@ﬁc@(ll(ve:.pfﬁi-l\wavsma(biim hon{ixiare) a8 SlimetHy sy (g, 3H),
Then, watgrd 3 k) J%({)( g@ynﬂghqﬂwwrew\@(w,aglpgdmw Wlth tert-butyl

methy! ethg ( a@tﬁ?@ee tlmes%\/ﬁgjé:yﬂlé?% eg%g 11?%-% Tﬂg%)r%gr%% FBJ)hases

and was then
were Gomfa: a? d‘néa%@eﬂ%?abnb%ﬂuﬂn $eftcke? Hiér QdporhioAdPdAPesdt dh Hi-fr15

mg) was obtadned, which was dissolved in a minimum of acetone. Then, agueous sodium

carbonate gpB a1y as/2egrRd et B1,R 3Rddbs @ﬁueﬂq!ssa@umﬂ Waanes edo #2 - three

times with tert-butyl methyl ether (each 30 mL). The aqueous solution thus obtained was
acidified with IN HCI to a pH of 2 to 3, then extracted three times with ethyl acetate (each 20
mL), dried over magnesium sulfate and finally evaporated to dryness yielding 34.3% (67.4
mg) af Fmbsatmp{&/dS PethaBatidh bFEMO6-Ritd{MISIEIH 6 = 7.86 (m, 3H), 7.70 (d, 2H, J =
7.4 Hz), 7.59 (d, 1H, J=7.9 Hz), 7.42 (d, 1H, J = 8.1 HZz), 7.39 (m, 2H), 7.30 (m, 2H), 7.10 (m,

2H), 427q ;%%Wm) 3,66 (s, 3H), 3.01 (m, 2H), 2.61 (s, 3H), 1.65
(m, 1H), 1 C NMR (100 MHz, DMSO0): 6 = 174.4, 157.0, 156.8,
144.5, 141 "h4500 3600S EOP assobtgingd fsem Example;3 {4861mg,40.99 gnmal} gnd

66,3, 55.6]8% Fd40.01 Bhrag Pig. &b al 160 HRMSEOYdrogenatediov @B ightiBAYB08 BHatie
Hr 6Q4. 223fb§§lhf6dl59ﬂ182880ﬂ(5153@é@1¢150 @R Mured by TLC; dlchloromethane

Ac-Phe- Arg r

(25 mg, 0. 4§W df/‘é%%"é%)c@ amlno her'ﬁi@llzJl Wéfﬁé%ﬂ resn@ évgg q?ri:gf g\%n%L
polypropy it %??g%dfﬁ? R cﬂ?é'{ L ompFtgRessrimeRad Y IhStlen with
dichloroméhareacionseigtisatyasbléeing ovgircatiteiantbeyamaratad tindryness yielding 98%

N,N-dimetfaBfognefisieAge IO out and the Fmoc group was removed by treatment with
a 2:8,mixture of piperidine and N,N-dimethylformamide (once for 1 minute, and two times for

10 mlnute ( 42.1 S co sin HOBt mg, 42.1 pmal)
and DIC (IR BEE s BN A e AR o Tor G BHo0AT 1t FsE B ot
removed itftHélud FaBidyz 23 AAd PN AP EIS ) 3D 39 Blbm;ﬂétbb.ﬁ%ﬂﬂmnﬁimezfi@ﬁss 3k,
26.3 pmol)] wagm, 1H), 1.54 (m, 1H), 1.42 (m, 2H).

25 2. Preparation of Fmoc-Arg(MIS)-OH
Fmoc-Cl {84 mg, 0.32 mmol) was dissolved in 1,4-dioxane (0.5 mL). Sodium azide
(25 mg, 0.39 mmol) in water (0.4 mL) was added and the resulting emulsion was
stirred for 2 hours at room temperature. Then, the emulsion was slowly added to a
solution of H-Arg{MIS)-OH as obtained in the previous step (136 mg, 0.36 mmol) in a

30 1:1 mixture of water and dioxane at pH 9, which was controlled by addition of 10%
aqueous sodium carbonate. The reaction mixture was stirred while keeping the pH at
9. Once the pH was stabilized, the mixture was stirred overnight. Then, water (30 mL)
was added and the mixture was washed three times with tert-butyl methyl ether (each
20 mL).The aqueous phase was acidified with 1N HCl to a pH of 2 to 3 and was then

35 quickly extracted three times with ethyl acetate (30 mL). The organic phases were
combined and dried over magnesium sulfate. After evaporation to dryness, an oil
(115 mg) was obtained, which was dissolved in a minimum of acetone. Then, aqueous
sodium carbonate (20 ml.) was added at pH 9 and the aqueous solution was washed




coupled using PyBOP (13.7 mg, 26.3 pmol), HOAt (3.6 mg, 26.3 pmol) and DIPEA (13.4 pL,
78.9 pmol) in N,N-dimethylformamide for 90 minutes. The resin was acetylated by treatment
with acetic anhydride (50 eq) and DIPEA (50 eq) in DMF for 25 min in order to do the capping
of the unreacted amines, the Fmoc group was 30 removed and the same procedure was
repeated three more times including acetylation of the resin prior to Fmoc removal. After the
last Fmoc removal, Fmoc-Phe-OH (13.6 mg, 35 pmol) was coupled using PyBOP (18.3 mg,
35 pmol), HOALt (4.8 mg, 35 pmol) and DIPEA (17.9 pL, 105.2 pmol) in
N,N-dimettyEertimesinithidedhutih ety aiberdragh @8 snenbbe Ao vssphginirih ieee
amino gfodbtWﬁécﬁﬁ@B/@dEﬁfrEdthﬁB5r$&m toay s ses esiBethah@wtrathaddrotactzdes with

fSl?Mng;”lﬂ i El\jl?ﬁl 269 Sdried over magnesmm suifate andtfra]nally l:c)satvapo(gated to

rg - esin thus obtained was
washed w é '@@ ?%l%gng 4XH'9§ %3 ét%ﬁ%@g aafhyl ether, dried in vacua and
then oﬁwded |nto five aliquots. - 23 - One aliquot was used for the preparation of the target
compound EfNMRE4aMMEiZ I DMISOIBer ZUgi¢ts, BEe LZodd2Btalting whate)idl. wr(w-m H,
[emﬁvcjﬂ agsaysgfy grﬁéqmpdﬁ 9 Jf:g}@ Hp)e AAURS e Sivallgm i) dv:ht@ ot ) g
reated wi 0

20 mlnutegH?? orggI () ?_'zin g(ﬁge?pr'o‘{e e%dé[)%e § %r‘@%q:g 2:1.?3 ‘?hgelﬁ sin Was?P§ éﬂstj1a$1
the coIIecté@%&ﬂ]ﬂ&ﬁh&@@|(Ute'élf'\'/9nth dichloromethane and neutralized by adding DIPEA (80
pL, 112 eq'PerNigR{ THOAMITHDAB@Ntavad Temov6d.th 5618 1ARd, ddditor 38 Waldsshd

acetonitrilg g spiwtipn wes IYoBlized abtening £ idhesbrg(MAB)4A NI 85.6 4 7.3, 40.0,

Arg(MIS)- éﬁg&lvgéhg/?#jlg §EQ ID NO 2). The product was characterized by LC- MS and
HRMS (CD: m/z cab.Tor C80H102N23015S4 [M + Na],1780.7092, found 1780.7152. 15

Example S1RM S/ BCAfgNHshrhlBes M4 y%ﬁ?%%ﬁ@@%@ﬁ)@?@oer amide

resin (70 mg, 0.40 mmol/g) was placed in a 2 mL polypropylene syringe fitted with a

polyethylepgdiipe ke fdparation sroavvphenard(viBRRFg SRRy (VASHAGE (MIB)-Val-NH;

dlchloromg@a& g\ﬂf%l\é#\l dimethylformamide were carried out and the Fmoc group was
removed. FmMo

112 pmol la-OH 2 n
oo BSOS TS 2D s T L S e PR T e g
112 pmol)regbAmas planegd in 2 Brivd! pahd OReNesyange, R writbipipolyethylene filter disk.
N,N- dimemuﬁtmﬁamd@ daolien hat gicHisroeséthans. ulsshiriatiyyavaghimigsanish One part

was ysed &?5 \ég  ARFQY ﬁ%ﬂﬂ%%@e%@?@c?&?ﬂ@@&?ﬁﬂ&hﬁé)ﬂ?ﬁwg&w the

preparation o Boc Eﬁvlﬁ %%MW s§ Wﬁyﬂ Z-Ar %Wf’éﬂ‘f

(28.9 mg, \3’8%?%\? gsbé’o
(7.6 mg, 5EPesdyrahtnibuteE Andawogimes&pHominue (ﬂmeﬂwMﬂthb%fha 189,148 AdiReD)
The protegiad csaiet asith MBI Amg(MES)-umol) and DIC (6.7 L, 42.1 umol) in
Trp(Boc)-Afatbidy m%ﬂa&wmuf@wﬁsswwarea ARRVAERER B3P wa
N,N-dimethy 4) mam de &“ met (1‘1 | e |n va and then divide
into gﬁquo? A{% é W %'8&‘? i3 S.tIO W&’a éa% gorﬁaou%d of this
example &Wﬂ*@ddﬁé\gdﬁhﬁ@@ (18¢é Db PESHEE d’l%é%ﬁfm&h%arérﬁmﬁdi’ 8880 EA g.
Example 193.4 uL, 78.9 umol) in N,N-dimethylformamide for 90 minutes. The resin was
acetylated by treatment with acetic anhydride (50 eq) and DIPEA (50 eq) in DMF for
25 min in order to do the capping of the unreacted amines, the Fmoc group was
30 removed and the same procedure was repeated three more times including acetylation
of the resin prior to Fmoc removal. After the last Fmoc removal, Fmoc-Phe-OH
(13.6 mg, 35 ymol) was coupled using PyBOP (18.3 mg, 35 pumol), HOAt (4.8 mg,
35 umol) and DIPEA (17.9 uL., 105.2 umol) in N,N-dimethylformamide for 90 min. The
Fmoc group was removed, and the resulting free amino group was acetylated in the
35 same way as described above. The protected, resin-bound peptide Ac-Phe-Arg(MIS)-
Arg{(MIS)-Arg(MIS)-Arg(MIS)-Val-NH-xanthen-3-yloxy-Merrifield resin thus obtained
was washed with N,N-dimethylformamide, dichloromethane and diethyl ether, dried in
vacuo and then divided into five aliquots.



Thus, one aliquot was swollen with dichloromethane and treated with 1.5 mL of a 35 mixture
of TFA, dichloromethane, TIS and water (2:93:2.5:2.5) for 20 minutes in order to cleave the
protected peptide from the resin. The resin was filtered and the collected solution was diluted
with dichloromethane and neutralized by adding DIPEA (80 pL, 1.2 eq per eq of TFA). The
solvent was removed in vacua. After addition of waigr. and - 24 - acetonitrile, the solution was
lyophilized obtaining Z-Arg(MIS)-Trp(Boc)-Ala-Gly-NH2 with 95% purity (by HPLC). The
product obtained was characterized by LC-MS. Example 7: Preparation of MIS-Ala-OMe 5
H-Ala-OM@nesknycbvessuaed far dog preparstio of tiredargit kureeidpidhis ¢ umels eedq)
was addetha oseditinigaitiere USSP 28 G tdrdngahAsibtainge o aissiy LofredsyEx-

dlchloromgm% ggwas added, and the reaction mlxture was stirred for 1.5 hours at room

temperat ork up.in the usual ield 40%) of Ml Example
5 Proparai I SE P S BN U REBAE 4 SR o of 2
Ac-PHe- Am(:nwma‘@%fmmﬂmm)emﬁbﬂs/anm watms(geagaﬁ &@)i?f?ﬁé@aﬁﬁ@'&dfb@é@rre
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Z- Are(beamantﬂ@ Ang-solutemwasyophirgy optaining AeRhnAnVES) g Ipmol) was
coupied Whiy{hiSIthey [idtB)-PaitNidn(SBQMTPING B%ing PyBOP (29.2 mg, 56 pmol), HOAt (7.6
mg, 56 pmol) and DIPEA 25 (28.7 pl, 168 pmol) in N,N-dimethylformamide for 1.5 hours. The

Fmoc groyp was rem oved nd the free th Z 19 by treatment
with Z-OSHL%TLF E?rﬁjé; (ﬁfaa%%(lﬁ I%X @\g@s&g% pmo\ll(v(l’ta'hee}pro ecte(f resin-bound
peptide Z WMMAIE%MW %Q%JH@?IE)@W(Q dield resin thus obtained was

washed with N,N-dimethylformamide, dichloromethane and diethyl ether, dried in 30 vacua,
and gaen @xmalw pligpatagba 61 Q nlis (@dﬁ@qmrpmﬂ@mm Riohg target
s R 17 B B
describedt %ﬁthrﬂé)glyethylene filter disk. The resin was swollen with dichloromethane,
washings with dichloromethane and N,N-dimethylformamide were carried out and the
Fmoc group was removed. Fmoc-Gly-OH (33.3 mg, 112 pmol), Fmoc-Ala-OH
20 (34.9mg, 112 pmol) and Fmoc-Trp{Boc)-OH (59.0 mg, 112 pmol) were sequentially
coupled using PyBOP {58.3 mg, 112 umol) HOAt (15.2 mg, 112 pmol) and DIPEA
(57.4 L., 336 pmol) in N,N-dimethylformamide for 1.5 hours. The resin was divided
into two equal parts. One part was used for the preparation of the target compound of
this example and the other part for the preparation of Z-Arg(Pbf)-Trp(Boc)-Ala-Gly-NH,
25 (see Example 8.2).
Thus, Z-Arg(MIS)-OH (28.9 mg, 56 umol) was coupled with one resin part using
PyBOP (29.2 mg, 56 umol), HOAt (7.6 mg, 56 umol) and DIPEA (28.7 pL, 168 ymol) in
N, N-dimethylformamide for 1.5 hours. The protected, resin-bound peptide Z-Arg(MIS)-
Trp(Boc)-Ala-Gly-NH-xanthen-3-yloxy-Merrifield resin thus obtained was washed with
30 N, N-dimethylformamide, dichloromethane and diethyl ether, dried in vacuo and then
divided into aliquots of 4 mg. One aliquot was used for the preparation of the target
compound of this example and the other aliquots were used as starting material for the
removal assays of e.g. Example 19.
Thus, one aliquot was swollen with dichloromethane and treated with 1.5 mL of a
35 mixture of TFA, dichloromethane, TIS and water (2:93:2.5:2.5) for 20 minutes in order
to cleave the protected peptide from the resin. The resin was fiitered and the collected
solution was diluted with dichloromethane and neutralized by adding DIPEA (80 uL,
1.2 eq per eq of TFA). The solvent was removed in vacuo. After addition of water and



35 Z-Arg(Pbf)-Trp(Boc)-Ala-Gly-NH2 was obtained with 96% purity (by HPLC). The product
was characterized by LC-MS. -25- 8.3 Preparation of Pbf-Ala-OMe Preparation was
performed analogous to Example 7 except for Pbf-Cl (1.2 eq) instead of MIS-CI. Yield: 209
mg (82%) of Pbf-Ala-OMe. 5 Examples 9 to 12: Removal assays of MIS versus Pbf protected,
resin-bound peptides 10 General procedure The prefected, resin-bound peptide (3 mg) was
treated with cleavage solution (50 pL). After the cleavage time, the solution was poured into
water (4 mL). Then, TFA and dichloromethane were evaporated. The resulting aqueous

solution wasstetie, dhersabsiontwaidurioiives ahtalena Z:Am(VERY TyopBaRcNaTGl-NH;

resulting sqlith 96% I ayalyg PR HThE hévaud ostanendisSiieractiviided by QE-Wgble 1:
Examples 9 to 12 with cleavage solution TFA/DCWTIS/water (50:45:2.5:2.5) (water and TIS

Ac-Pho- AT Bls X RPAr R L e erafg o Cevaoe tme
5 H-Ala-OMe (95 mg, 0.68 mmol, 1 eq) was dissolved in dry dichloromethane and
DIPEA (3 eq) was added. A solution of MIS-Cl (200 mg, 1.2 eq), as obtained from
Example 2, in dry dichloromethane was added, and the reaction mixture was stirred for
1.5 hours at room temperature. Work up in the usual way yielded 85.4 mg (40%) of
MiS-Ala-OMe.
10

Example 8: Preparation of the Pbf protected comparison compounds

8.1 Preparation of Ac-Phe-Arg(Pbf)-Arg(Pbf)-Arg(Pbf)-Arg(Pbf}-Vai-NH,

15 {SEQ ID NO 2)
The same procedure as for the preparation of Ac-Phe-Arg(MiS)-Arg(MIS)-Arg(MIS)-
Arg(MIS)-Val-NH, was applied (see Example 5) except for replacing Fmoc-Arg(MIS)-
OH by Fmoc-Arg(Pbf}-OH (17.1 mg, 26.3 umol). The product obtained was
characterized by LC-MS and HRMS (Cl): m/z calc. for CgoH13sN19019S4 [M + H]*

20 1938.9137, found 1938.9202.

8.2 Preparation of Z-Arg(Pbf)-Trp(Boc)-Ala-Gly-NH» (SEQ ID NO 4)
Fmoc-Arg{Pbf)-OH (36.3 mg, 56 umol) was coupled with the other resin part from
Example 6 using PyBOP (29.2 mg, 56 pmot), HOAt (7.6 mg, 56 pmol) and DIPEA

25 (28.7 uL, 168 umol) in N,N-dimethylformamide for 1.5 hours. The Fmoc group was
removed and the free amine was protected with the Z group by treatment with Z-OSu
{14.0 mg, 56 umol) and DIPEA (35.9 uL, 210 umol). The protected, resin-bound
peptide Z-Arg(Pbf)-Trp(Boc)-Ala-Gly-NH-xanthen-3-yloxy-Merrifield resin thus obtained
was washed with N,N-dimethylformamide, dichloromethane and diethyl ether, dried in

30  vacuo, and then divided into aliquots of 4 mg.
One aliquot was used for the preparation of the target compound of this example and
the other aliquots were used as starting material for the removal assay of e.g. Example
20.
Thus, one aliquot was cleaved in the same way as described in Example 5.

35 Z-Arg(Pbf)-Trp(Boc)-Ala-Gly-NH2 was obtained with 96% purity (by HPLC). The
product was characterized by L.C-MS.




30 min 100% 10 a 60 min 100% 11 b 30 min 4% 12 b 60 min 38% 20a
=Ac-Phe-Arg(MIS)-Arg MIS)-Arg(MIS)-Arg(MIS)-Val-NH-xanthen-3-yloxy- Merrifield resin
(SEQ D NO 1) as obtained from Example 5. b
=Ac-Phe-Arg(Pbf)-Arg(Pbf)-Arg(Pbf)-Arg(Pbf)-Val-NH-xanthen-3-yloxy- Merrifield resin (SEQ
ID NO 1) as obtained from Example 8.1 (comparisgg example). 25DCM = Dichloromethane.
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8.3 Preparation of Pbf-Ala-CiMe
Preparation was performed analogous to Example 7 except for Pbf-Cl (1.2 eq) instead
of MIS-CL. Yield: 209 mg (82%) of Pbf-Ala-OMe.

Examples 9 to 12: Removal assays of MIS versus Pbf protected, resin-bound
peptides

General procedure

The protected, resin-bound peptide (3 mg) was treated with cleavage solution (50 pl.).
After the cleavage time, the solution was poured into water (4 mL). Then, TFA and
dichloromethane were evaporated. The resulting aqueous solution was washed six
times with dichloromethane {(each 1 mL) and Iyophilized. The resulting solid was
analyzed by HPLC (A = 220 nm) and ESMS or MALDI-TOF.

Table 1: Examples 9 to 12 with cleavage solution TFA/DCM/TIS/water (50:45:2.5:2.5)
(water and TIS as scavengers)

Example | Protected, resin | Cleavage time | Ac-Phe-Arg-Arg-Arg-Arg-Val-NHz
bound peptide (SEQ ID NO 2)
9 a 30 min 100%
10 a 60 min 100%
11 b 30 min 4%
12 b 60 min 38%
a= Ac-Phe-Arg(MIS)-Arg(MIS)-Arg(MIS)-Arg{MIS)-Val-NH-xanthen-3-yloxy-

Merrifield resin (SEQ ID NO 1) as obtained from Exampile 5.

b= Ac-Phe-Arg(Pbf)-Arg(Pbf)-Arg(Pbf)-Arg(Pbf)-Val-NH-xanthen-3-yloxy-
Merrifield resin (SEQ 1D NO 1) as obtained from Example 8.1 (comparison
example).

DCM = Dichloromethane.

Examples 13 to 15: Removal assays of MIS protected, resin-bound peptides with
different scavengers

The general procedure as described in Examples 9 to 12 was followed. As protected,
resin-bound peptide Ac-Phe-Arg{MIS}-Arg(MIS)-Arg{(MIS)-Arg(MIS)-Val-NH-xanthen-3-



Examples 13 to 15: Removal assays of MIS protected, resin-bound peptides with different
scavengers 30 The general procedure as described in Examples 9 to 12 was followed. As
protected, resin-bound peptide
Ac-Phe-Arg(MIS)-Arg(MIS)-Arg(MIS)-Arg(MIS)-Val-NH-xanthen-3- - 26 - yloxy-Merrifield resin
(SEQ ID NO 1), as obtained from Example 5, was.u#ged. The cleavage time was 60 minutes. A
mixture of TFA, dichloromethane and scavenger (50:40:10) was used as cleavage solution. 5
The scavengers tested were 3,4-dimethoxyphenol (Example 13), 1,3,5-trimethoxybenzene

(TMB) (Exdmpdiemifigld msit(SERIRYNRhbiaEsbiaifedimm trampie it was dsrduhhef
MIS-OH welsdestys eichbywae 69 thimuldy firasxtarapareaApdictdorplaedhimiy hiodh seatesn@eb %)
and TIS Q(Q%@va&éﬁ?@s@%%%ﬁg? dBithpA0 case of Tmb, a reduction by more than 40

times was even observed. Examples 16'and 17: Removal assays of MIS versus Pbf
protected, resin-bound, Trp-containing peptides 15 The general procedure as described in

Examples B scaveageshdovded vuese Sstntimoethoehnent Enarapie ol by Lcrionstaadits
purity washemakyae {18 PEG(pke 220 amd)3, 5 Timethniy phidhelrESxaradierdfip was higher for

the MIS protected starting material compared to the Pbf protected starting material. For both
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Z-ArgéT rpoalse GfyF b 22 SEQdipNBY M dré than 40 times was even observed.

Examples 16 and 17: Removal assays of MIS versus Pbf protected, resin-bound,
Trp-containing peptides
15  The general procedure as described in Examples 9 to 12 was followed. The resulting
crudes were characterized by L.C-MS and its purity was analyzed by HPLC
(A =220 nm).
The purity of the resulted crude was higher for the MIS protected starting material
compared to the Pbf protected starting material. For both protected peptides ¢ and d,
20 neither undesired Trp alkylation nor sulfonation was observed in the formed product.

Table 2: Examples 16 and 17; with cleavage solution TFA/DCM/TMB (50:40:10) (TMB
as scavenger)

Example | Protected, resin | Cleavage time Z-Arg-Trp-Ala-Gly-NH;
bound peptide (SEQ ID NO 4)
16 c 60 min 83.4%"*
17 d 60 min 63.4%"
25 c= Z-Arg{MIS)-Trp(Boc)-Ala-Gly-NH-xanthen-3-yloxy-Merrifield resin (SEQ ID
NO 3) as obtained from Example 6.
d= Z-Arg(Pbf)-Trp(Boc)-Ala-Gly-NH-xanthen-3-yloxy-Merrifield resin (SEQ ID

NO 3) as obtained from Example 8.2 (comparison example).
DCM = Dichloromethane — TMB = 1,3 5-trimethoxybenzene — * Z-Arg{M!IS)-Trp-
30 Ala-Gly-NH; (SEQ ID NO 4) was not detected in the resulting crude (by 1. C-MS) —
*20.4% of Z-Arg{Pbf)-Trp-Ala-Gly-NH; (SEQ 1D NO 4) was detected in the resulting
crude (by HPLC).



60 min 83.4%4 17 d 60 min 63.4%* 25c
=Z-Arg(MIS)-Trp(Boc)-Ala-Gly-NH-xanthen-3-yloxy-Merrifield resin (SEQ ID NO 3) as
obtained from Example 6. d =Z-Arg(Pbf)-Trp(Boc)-Ala-Gly-NH-xanthen-3-yloxy-Merrifield resin
(SEQ ID NO 3) as obtained from Example 8.2 (comparison example). DCM =
Dichloromethane - TMB = 1,3,5-trimethoxybenzene - a Z-Arg(MIS)-Trp- 30 Ala-Gly-NH2 (SEQ
ID NO 4) was not detected in the resulting crude-(®%-LC-MS) - *20.4% of
Z-Arg(Pbf)-Trp-Ala-Gly-NH2 (SEQ ID NO 4) was detected in the resulting crude (by HPLC). -
27 - Examples 18 to 20: Removal assays of MIS versus Pbf as fir-amino protecting groups
The protected amino acids were treated with the cleavage solution at room temperature and
the depr&isamplasaiBitn e Removal agsaysmb MSwersisRbEas N -sroiRefigte phamve
Kaiser tegtdunskcating the presence of free amines) after 5 min, whereas for the case of Pbf

the pOSitRHATBEIES AT A iRE Wrare BRI IR diBalABle sHIEIGHTHY RSoRS ferskraith

cleayage 0o T ALOIME WIS (PR {5 sy sulide as scavenger) Example

MIS removal was slightly faster, presenting a positive Kaiser test (indicating the
presence of free amines) after 5§ min, whereas for the case of Pbf the positive Kaiser
test was in the next controf (10 min).

10  Table 3: Examples 18 to 20; with cleavage solution TFA/dimethyl sulfide (90:10)
(dimethyl sulfide as scavenger)

Example | Protected peptide | Cleavage time H-Ala-OMe*
18 e 5 min detected
19 f 5 min - not detected
20 f 10 min detected
e= MIS-Ala-OMe as obtained from Example 7.
f= Pbf-Ala-OMe as obtained from Example 8.3 (comparison example).

15 * Presence or absence of H-Ala-OMe was detected by the Kaiser test.



Protected peptide Cleavage time 1-1-Ala-OMe. 18 e 5 min detected 19 f 5 min not detected
20 f 10 min detected e =MIS-Ala-OMe as obtained from Examp e 7. f =Pbf-Ala-OMe as
obtained from Example 8.3 (comparison example). 2gPresence or absence of H-Ala-OMe
was detected by the Kaiser test.

Claims

1. A peptidic compound comprising at least one moiety of the formula (IIf), said formula

(111} being defined as follows:

% H
o:s——n\[ﬂ/Nﬂ—m%
R N__R! NH
N,
R (1)

wherein R' is hydrogen, Ci_¢ alkyl, C1_s alkoxy or C)_g alkylthio; R? is Cy.¢ alkyl,
C)-6 alkoxy or C;_g alkylthio; or R' and R? together form a moiety of formula
—(CHz),—, wherein » is an integer from 3 to 5; R®is hydrogen, halogen,
Ci-6 alkyl, C;_¢ alkoxy, C;— alkyithio, phenyl or benzyl; and X is chlorine or

bromine; and wherein m is Q or 1.

2. The compound of claim 1, wherein the peptidic compound is resin-bound peptidic

compound.

3. The compound of claim 1, wherein the peptidic compound is side chain protected

and/or protected at a free terminus.

4. The compound of claim 1 wherein said compound is N-alpha-benzyloxycarbonyl-N-

omega-(1,2-dimethylindole-3-sulfonyl)-L.-arginine.

5. The compound of claim 1 wherein said compound is N-alpha-Fmoc-N-omega-(1 ,2-

dimethylindole-3-sulfonyl)-L-arginine.

6. A process for the preparation of the peptidic compound as defined in claim 1,



28 Claims 1. A peptidic compound comprising at least one moiety of the formula (lll), said
formula (ll) being defined as follows: (lll) wherein R1 is hydrogen, C1_6 alkyl, C1_6 alkoxy or
C1_6 alkylthio; R2 is Ci_6 alkyl, Ci_6 alkoxy or Cl_@%lkylthio; or Rl and R2 together form a
moiety of formula -(CH2)-, wherein n is an integer from 3 to 5; R3 is hydrogen, halogen, Ci_6
alkyl, C1_6 alkoxy, CTRSISiG Hiic GHRbArsHBR ARAPENA SOTERIBHHE ARDAb IATe 0BRGUanidino

wherein m is 0 or 1yictiarepoRewad: @helaiiinb yybereinthe aaRieimeTRAHNGAISID), said
resin-bound peptidic compound. 3. The compound of claim_ 1, wherein the peptidic compound

is side chain protectetREtEIS CHIBTaMEL ) heingdelinnas fallavi compound of claim 1
wherein said compound is
N-alpha-benzyloxycarbonyl-Nomega-(1,2-dimethylindole-3-sulfonyl)-L-arginine. 5. The
compound of claim 1 wherein said compound is N-alpha-Fmoc-N-omega-(1 ,2-
dimethylindole-3-sulfony1)-L-arginine. 6. A procé3s for the preparation of the peptidic
compound as defined in claim 1, 29 comprising the of reacting a peptidic compound
having at least one guanidino moiety and/otrat Ieli oné amino group, with a compound of

formula (1), said compound of formulaR# Nyed R$ follows: (1), wherein RI, R2, and
R3 are as defined in claim 1, and X is ch e mine. 7. The process of claim 6, wherein
Rl and R2 are independently C1.4 alkyl, C1_4 alkoxy,or C1 alkylthio and R3 is hydrogen or
halogen. 8. The process of claim 6, wherein R1 and"R2 are methyiR3 is hydrogen and X is

chlorine. 9. The process of claim 6, wheyein the peptidic compound haying at least pne .
guanidino moiety ahdfdF &tfea soﬁa%iﬁl&a?&ﬁ@%%%’i%o%ﬁadpﬁdﬁ&?é%ﬁm e
The process of claim 6, wherein the peptidic compound having at least one guanidino moiety
Ao e e e s R PER PR AR RRIE 0 2 e terminus

C\4 alkoxy or Cy_4 alkylthio and R® is hydrogen or halogen.

8. The process of claim 6, wherein R' and R? are methyl, R® is hydrogen and X is

chlorine.

9. The process of claim 6, wherein the peptidic compound having at least one guanidino

moiety and/or at least one amino group is a resin-bound peptidic compound.

10. The process of claim 6, wherein the peptidic compound having at least one guanidino
moiety and/or at least one amino group is side chain protected and/or protected at

a free terminus.





