Anti bacterial Am de-Macrocycles V The invention relates to antibacteri al
am de macrocycles and nethods for their preparation, their use for the
treatment and/ or prophylaxis of diseases, as well their use for the produc-
tion of nedicaments for the treatnent and/or prophylaxis of diseases, in
particular of bacterial infections. WO 03/106480 and WO 04/012816 descri be
macr ocycl es of the bi phenonmycin B type which have antibacterial activity
and have am de and ester substituents respectively. US 3,452,136, thesis of
R U Meyer, Stuttgart University, Germany 1991, thesis of V. Leitenberger,
Stuttgart University, Germany 1991, Synthesis (1992), (10), 1025-30, J.
Chem Soc., Perkin Trans. 1 (1992), (1), 123-30, J. Chem Soc., Chem
Commun. (1991), (10), 744, Synthesis (1991), (5), 409-13, J. Chem Soc.,
Chem Comun. (1991), (5), 275-7, J. Antibiot. (1985), 38(11), 1462-8, J.
Antibiot. (1985), 38(11), 1453-61 de- scribe the natural product
bi phenonycin B as having anti bacterial activity. Sonme steps in the
synt hesi s of bi phenomycin B are described in Synlett (2003), 4, 522-526.
Chirality (1995), 7(4), 181-92, J. Antibiot. (1991), 44(6), 674-7, J. Am
Chem Soc. (1989), 111(19), 7323-7, J. Am Chem Soc. (1989), 111(19),
7328-33, J. Og. Chem (1987), 52(24), 5435-7, Anal. Biochem (1987),
165(1), 108-13, J. Og. Chem (1985), 50(8), 1341-2, J. Antibiot. (1993),
46(3), G2, J. Antibiot. (1993), 46(1), 135-40, Synthesis
(1992),(12),1248-54, Appl. Environ. Mcrobiol. (1992), 58(12), 3879-8, J.
Chem Soc., Chem Commun. (1992), (13), 951-3 describe a structurally
rel ated natural product, biphenonycin A which has a further substitution
with a hydroxy group on the AntibatedidleAmideMaoedgyelek Vpr oducts in terns of
their properties do not conply with the requirenments for antibacterial
medi caments. Al though structurally different agents with antibacteri al
activity &heinyentidnablatesdo antikactesinkamide mneratavies apdmathods fardbdisprenaretions a
regul ar pothsirtusé fdryhe tNeayment amgémtpsophglaxes of dodaserchsnoglethefr fuse tarviee ploduapy ar e
t her ef or e tl@sofmbdieaméhts fOpeheotpmmtntaindion prapheheitofidiveades) iapatticutdiefef ore to
provi de nomghermthf@dtioas.nati ve com pounds with the sanme or inproved
antibacterial activity for the treatnent of bacterial diseases in hunmans
and ani mal s.

WO 03/106480 and WO 04/012816 describe macrocycles of the biphenomycin B type

which have antibacterial activity and have amide and ester substituents respectively.

US 3,452,136, thesis of R. U. Meyer, Stuttgart University, Germany 1991, thesis of

V. Leitenberger, Stuttgart University, Germany 1991, Synthesis (1992), (10), 1025-30,

J. Chem. Soc., Perkin Trans. 1 (1992), (1), 123-30, J. Chem. Soc., Chem. Commun.
(1991), (10), 744, Synthesis (1991), (5), 409-13, J. Chem. Soc., Chem. Commun. (1991),
(5), 275-7, J. Antibiot. (1985), 38(11), 1462-8, J. Antibiot. (1985), 38(11), 1453-61 de-
scribe the natural product biphenomycin B as having antibacterial activity. Some steps in
the synthesis of biphenomycin B are described in Synlett (2003), 4, 522-526.

Chirality (1995), 7(4), 181-92, J. Antibtot. (1991), 44(6), 674-7, J. Am. Chem. Soc. (1989),
111(19), 7323-7, J. Am. Chem. Soc. (1989), 111(19), 7328-33, J. Org. Chem. (1987),
52(24), 5435-7, Anal. Biochem. (1987), 165(1), 108-13, J. Org. Chem. (1985), 50(8),
1341-2, J. Antibiot. (1993), 46(3), C-2, J. Antibiot. (1993), 46(1), 135-40, Synthesis
{1992), (12), 1248-54, Appl. Environ. Microbiol. (1992), 58(12), 3879-8, I. Chem. Soc.,
Chem. Commun. (1992), (13), 951-3 describe a structurally related natural product,
biphenomycin A, which has a further substitution with a hydroxy group on the macrocycle.

The natural products in terms of their properties do not comply with the requirements for
antibacterial medicaments. Although structurally different agents with antibacterial activity
are available on the market, the development of resistance is a regular possibility. Novel
agents for a good and more effective therapy are therefore desirable.



It has surprisingly been found that certain derivatives of these natural
products in which the carboxy group of the natural product is replaced by
an am de group which conprises a basic group have antibacterial activity
agai nst bi phenonycin-resistant S. aureus strains (RN4220BiR and T17). In
addition, the derivatives show an i nproved spontaneous resistance rate for
S. aureus wld-type strains and bi phenonycin-resistant S. aureus strains.
The invention relates to conpounds of formula HOMVHH 2N R N-R3 HH2 OHR
O in which R26 represents hydrogen, hal ogen, am no or nmethyl, R7
represents a group of formula 3 NH2 .~~NHZ R1 *.,~NH2 or *'''~~~NH2
whereby R represents hydrogen or hydroxy, * is the linkage site to the
car bon’ at ofAne oREct effhe pecsery ipNeation istherelare tagrovidraoyd and aliemative epiup of
fornul a RapR8ds Rgthothreameer miproved gntibagterial factingy fkithegreatmat bf bacterial

diseases in humans and animals.

It has surprisingly been found that certain derivatives of these natural products in which the
carboxy group of the natural product is replaced by an amide group which comprises a
basic group have antibacterial activity against biphenomycin-resistant S. aureus strains
(RN4220Bi" and T17).

In addition, the derivatives show an improved spontaneous resistance rate for S. aureus
wild-type strains and biphenomycin-resistant S. aureus strains.

The invention relates to compounds of formula

in which
R* represents hydrogen, halogen, amino or methyl,

R’ represents a group of formula



NH2 16 0 12 NRL17 y RHN A-OH RI81 O NH or *RlI9 e N H whereby 4
* is the linkage site to the nitrogen atom A represents a bond or phenyl,
R4 represents hydrogen, am no or hydroxy, R5 represents a group of formula
NHz Rzs wherein * is the linkage site to the carbon atom R23 represents
hydrogen or a group of formula *-(CH2)n-OH or *-(CH2)o-NH2, wherein * is
the linkage site to the carbon atom n and o independently of one another
are a nunber 1, 2, 3 or 4, mis a nunbeg O or 1, R8 and R12 independently
of one another represent a group of forrmula *-CONHR14 or *-CH2CONHRI S,

w*

‘"'I//NHZ ‘ "”’/\NHZ
R' .
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2
whereby

R represents hydrogen or hydroxy,
* is the linkage site to the carbon atom,
R’ represents hydrogen or methyl,

R’ represents a group of formula
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whereby



wherein * is the linkage site to the carbon atom R14 and R15 independently
of one another represent a group of fornula 5 Rd4a R5a Rsa Rea RlOa Rita \

al NI~sa NHr 1 NH L Jka Jla RWaxa Rse NMz 01 Rse ONH 12a OYa R
Nor Rsa OHea H wherein * is the linkage site to the nitrogen atom

Rda represents hydrogen, am no or hydroxy, R5a represents hydrogen, nethyl
or am noethyl, R6a represents hydrogen or am noethyl, or Rb5a and R6'
together with the nitrogen atomto whichythey are bonded form a piperazine
ring, R8a and Reza independently of one another represent *-(CH2)zir OH,
*-(CH2) z2a- NHRI 3a, *-CONHR14a or *-CH2CONHRI 5a wherein * is the |inkage

site to the carbon at og1 +Z 1 a and Z2a i ndependently of one another are a
nunber 1, 2 or 3, RE38E lieksieesusiosthn pHrggRASL net hyi ,

A represents a bond or phenyl,
R represents hydrogen, amino or hydroxy,

R’ represents a group of formula

wherein
* is the linkage site to the carbon atom,

R™®  represents hydrogen or a group of formula *~(CHy),-OH or
*-(CHz)O“NHZB

wherein

* is the linkage site to the carbon atom,

n and o independently of one another are a number 1, 2, 3 or 4,
m is a number 0 or 1,

R® and R" independently of one another represent a group of formula
*_CONHR'* or *-CH,CONHR",

wherein
* is the linkage site to the carbon atom,

R" and R" independently of one another represent a group of formula



6 and Rl4a and Rl5a i ndependently of one another represent a group of
formula Roc Rsc kc IcNIl R6c wherein * is the linkage site to the nitrogen
atom Roe represents hydrogen, am no or hydroxy, R5c represents hydrogen,
met hyl or am noethyl, Rho represents hydrogen or am noethyl, kc is a nunber
Oor 1, and lc is a nunber 1, 2, 3 or 4, R9a and Rlla independently of one
anot her represent hydrogen or nethyl, RlOa represents am no or hydroxy,

Rl 6a represents a group of fornula Rod R5d | kd IdNIl R6d 7 wherein * is
the linkage site to the nitrogen atom R 4d represents hydrogen, am no or

hydroxy, Rsd represents hydrogen, methyl or am noethyl, R6d represents
hydr ogen or am noet hyl, kd |s a nunber D or Jgé and
R4a R 10a 11a
|
kal Jla R
1Ba
Q |
* NHZ * R163 O NH
-~ O
R'28 N
ya ’ H or . 192
N
OH ea N
wherein
* 1s the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R®  represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,

or

R™and R®  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥and R™ independently of one another represent
* (CHa)z12-OH, *~(CHz)z2-NHR'* *~CONHR'* or
*.CH,CONHR",

wherein
* is the linkage site to the carbon atom,

+Z1a and Z2a independently of one another are a number 1, 2
or 3,

R represents hydrogen or methyl,



Id is a nunber 1, 2,3o0r4, Rl 8a and Rl19a independently of one anot her
represent hydrogen or a group of formula RAh R5h NI~ R6h kh Ih wherein *
is the linkage site to the nitogen atom R4h represents hydrogen, am no or
hydroxy, R5h represents hydrogen, nethyl or am noethyl, R6h represents
hydrogen or am noethyl, or 8 R5h and R6h together with the nitogen atomto
whi ch they are bonded forma piperazine ring, kh is a nunber 0 or 1, and
lh is a nunber 1, 2, 3 or 4, whereby Rl 8a and Rl19a are not simultaneously
hydrogen, ka is a nunber O or 1, ea is a nunber 1, 2 or 3, and la, wa, xa
and ya i ndependently of one another are a nunmber 1, 2, 3 or 4, RO and R’

i ndependently of one another represent hydrogen, nethyl, *-C(NH2)=NH or a
group of fornmula R20 R21 O N NH2 f g1

R'* and R"® independently of one another represent a group

of formula
R4c ITSG
* N\
kg lc R%
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R  represents hydrogen, methyl or aminoethyl,

R®  represents hydrogen or aminoethyl,

kc is a number O or 1,
and
le is anumber 1, 2, 3 or 4,

R and R"* independently of one another represent hydrogen or
methyl,

R'®  represents amino or hydroxy,

R'6 represents a group of formula

4d 5d
R

“ o6d

kd Id R



HZN h wherein * is the |linkage site to the nitrogen atom R20 represents
hydr ogen or *-(CH2) NHR22 wherein 9 R22 represents hydrogen or nethyl,
and i is a nunber 1, 2 or 3, R21 represents hydrogen or nethyl, f is a
nunber 0, 1, 2 or 3, gis a nunber 1, 2 or 3, and his a nunber 1, 2, 3 or
4, or R8 represents *-(CH2)ZI-OH, wherein * is the linkage site to the
carbon atom Z1 is a nunber 1, 2 or 3, and RO represents a group of
formula O NH2 H2N Jh 10 wherein * is the |inkage site to the nitrogen
atom and h is a nunber 1, 2, 3 or 4,

wherein

* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,
R*  represents hydrogen, methyl or aminoethyl,
R* represents hydrogen or aminoethyl,

kd is a number Q or 1,

and

1d is a number 1, 2, 3 or 4,

R'® and R'*® independently of one another represent hydrogen or a
group of formula

R4h ?
3 N\Rsh
khl llh
wherein
* is the linkage site to the nitogen atom,

R™  represents hydrogen, amino or hydroxy,
R™  represents hydrogen, methyl or aminoethyl,
R represents hydrogen or aminoethyl,

or



R10 represents am no or hydroxy, R16 and R17 independently of one another

represent a group of fornula Rob RSb RBb R 9b I I NH kb Ib N~R6b wb R10b
R1lb NH2 NH X b or R12b yb wherein * is the linkage site to the nitrogen
atom Rob represents hydrogen, am no or hydroxy, R5b represents hydrogen,

met hyl or am noethyl, Rob represents hydrogen or am noethyl, or R5b and
R6b together with the nitrogen atomto which they are bonded forma
pi perazine ring, Il R8b and R12b indepegdently of one another represent

*-(CH2z16- OH, *-(CH2)z2b-NHR36 *-CONHRI 46 or *-CH2CONHR'~, wherein * is the
| i nkage site to the carbon atom R13b represents hydrogen or nethyl, and Z
| b and Z2b independently of one,another area nunber 1, 2 or 3, and R 4b and

RI 56 i ndependent|y of one anotiennd&or edesnthes wyihothp nypegrmtom to which they
are bonded form a piperazine ring,

kh is a number 0 or 1,
and
lh is a number 1, 2, 3 or 4,
whereby R'* and R'™ are not simultaneously hydrogen,
ka is a number 0 or 1,
ea is a number 1, 2 or 3,
and

la, wa, xa and ya independently of one another are a number 1, 2, 3
or4,

R’andR" independently of one another represent hydrogen, methyl,
*—C(NH;)=NH or a group of formula

Rzo IIQ21 @)
¥ * NH
WNH or 2
f g ]
HNT P
wherein
* is the linkage site to the nitrogen atom,

R?®  represents hydrogen or *_(CH,)-NHR?,

wherein



mul a Rog R5g kg N R 6g wherein * is the |linkage site to the nitrogen atom
Rog represents hydrogen, am no or hydroxy, R59 represents hydrogen, nethyl

or am noethyl, R69 represents hydrogen or am noethyl, kg is a nunber 0 or
1, and 12 Igis a nunber 1, 2, 3 or 4, ROb and R |b independently of one
anot her represent hydrogen or nethyl, R ob represents am no or hydroxy, kb

is a nunber O or 1, Ib, wb, xb and yb independently of one another are a
nunber 1, 2, 3 or 4, R78 and R19 indepegdently of one another represent
hydrogen or a group of fornula R4e RSe Rae Rse NH ke le N %R6e , we RlOe
Rlle NH N 2 H xe or Rize Jye wherein * is the linkage site to the

nitrogen atom R4de represents drogen, am no or hydr oxy,
g P Rﬂy re}?resents hydrogen or rr¥ethyl, y

and
i is a number 1, 2 or 3,

R*  represents hydrogen or methyl,

f is anumber 0, 1, 2 or 3,
g is a number 1, 2 or 3,
and

h isanumber 1, 2,3 or 4,

or
R} represents *—(CH;)z;-OH,
wherein
* is the linkage site to the carbon atom,
Z1 is a number §, 2 or 3,
and

R’ represents a group of formula



Rse represents hydrogen, nethyl or am noethyl, R6e represents hydrogen or
am noethyl, or RSe and R6e together with the nitrogen atomto which they
are bonded forma piperazine ring, 13 Rse and Rl2e independently of one
anot her represent *-(CH2)Zle OH or *-(CH2)Z2e NHR13e wherein * is the

| i nkage site to the carbon atom Rl3e represents hydrogen or nethyl, and
Zl e and Z2e i ndependently of one another area nunber 1, 2 or 3, R9e and Rue
i ndependent|y of one another represent hygrogen or nethyl, RlOe represents
am no or hydroxy, ke is a nunber O or 1, and le, we, xe and ye

i ndependently of one another are a nunber 1, 2, 3 or 4, whereby R18 and R19
are not sinultaneousl hydrogen, R24 represents a group of formula *-CONHR25
wherein * is the Iinﬁgﬂﬁ‘%ite to the carbon atom R25 represents a group of
formula 14 4f Rsf R81 Rsf NH kf If NNI Rsf wf Rtof Rffr NHZ

* is the linkage site to the nitrogen atom,
and
h is anumber 1, 2, 3 or 4,

R'  represents amino or hydroxy,

R'® and RY independently of one another represent a group of formula

RBb Rgb

R4b IRSb '
kol JIb R wb

10b 11b
R R NH,
*/\/l\P*NH y -

wherein

* is the linkage site to the nitrogen atom,

R™  represents hydrogen, amino or hydroxy,
R*® represents hydrogen, methy! or aminoethyl,

R®  represents hydrogen or aminoethyl,

R*® and R®  together with the nitrogen atom to which they are bonded
form a piperazine ring,



NH xf or yf R12f wherein * the linkage site to the nitrogen atom RA4f
represents hydrogen, am no or hydroxy, Rsf represents hydrogen, nethyl or
am noet hyl, R6f represents hydrogen or am noethyl, or Rsf and R6f together
with the nitrogen atomto which they are bonded form a piperazine ring, R8f
and Rf 2f i ndependently of one another represent *-(CH2)zfr OH or
*-(CH2) z2r NHR13f wherein * is the linkage site to the carbon atom R13f
represents hydrogen or nethyl, and 15 23 f and Z2f independently of one
anot her area nunber 1, 2 or 3, RO f and R if independently of one another
represent hydrogen or nethyl RlOf represents am no or hydroxy, kf 1s a

nunmber 0 or 1, and ﬁgb, ,lbxf ependent |y of one are a
nunber 1, 2, 3 or 4R @4Ry e linﬁ@ eG‘FOttB?f Bﬁ‘?@ﬁr{’ier((gpgz nber 1, 2
or 3, kis a nunber 0 or*-{C ik% R an eﬂ@hd@ﬁbp§nﬂﬂRone anot her are
a nunber 1, 2, 3 or 4,

wherein

* is the linkage site to the carbon atom,

R'® represents hydrogen or methyl,

and

Zlband Z2b independently of one another are a number 1, 2 or 3,
and

R'"® and R'*° independently of one another represent a group of for-

mula
R4g IIQSQ
kg IgN\RSQ
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*®  represents hydrogen, methyl or aminoethyl,
R®®  represents hydrogen or aminoethyl,

kg isanumber O or 1,



Jw, xory i ndependently of one another may when w, x or y equals 3 carry a
hydr oxy group, and their salts, their solvates and the solvates of their
salts. Compounds of the invention are the conmpounds of fornula (1) and the
salts, solvates and solvates of the salts thereof, as well as the conpounds
whi ch are enconpassed by fornula (I) and are nentioned hereinafter as
exenpl ary enbodi nent(s), and the salts, solvates and solvates of the salts
t hereof, insofar as the conpounds which are enconpassed by formula (1) and
are nentioned hereinafter are not already salts, solvates and sol vates of
the salts. The conmpounds of the invention may, depending on their
structure, exist in stereoisoneric  fornms (enantioners, diastereoners). The
i nvention therefore relates tolghe 8Aa4Mbenbrs 39X 4. di ast ereoners and their
respective m xtures. The stereoisonerically pure constituents can be

i solated from such m xt ures;wof. enanti oners and/ pr diasteregners in nown
way by 16 known pro esaélg?s uc’ﬂﬁ?i%enawge rﬁﬁ)ﬁlﬁ Pﬁ?}ﬁ?/r rBHreaerE hbf&%%geﬁb H'é@@&l‘éflf
crystallization using chiral amnes or chiral acids. The invention also
rel ates, dependi ng opish he I of onpounds, to tautoners of the
conmpounds. Salts pregerréﬁﬁ%%§ﬁ§ﬁéﬁ%U¥6§§§%§bf the invention are
physi ol ogi cally acceptable salts of the conpounds of the invention.

Physi ol ogi cal | y acceggabl§a§@hﬂ§ gforfhe compounds (1) include acid addition
salts of mneral acids, car oxyrlc acids and sul fonic acids, e.g. salts of
hydrochl oric acid, hydrobromc acid, sulfuric acid, phosphoric acid,

net hanesul foni ¢ aci dib, @bhanesdVE Rdkfer@demttls off Rl WabBEHAre alitider 302 B or 4,
benzenesul foni ¢ aci d, napht hal ‘enedi sul foni ¢ acid, acetic acid, propionic
acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid,
mal ei ¢ acid, trRIYandRdaorkependently of amchnbehiez mipeesanti tydrddey oir algpgipcs fbymula
acceptabl e salts of the conpounds (I) also include salts of conventional
bases such as, by way of exanple and preferably, alkali netal salts (e.qg.
sodi um and potassium sald«s), al kghkine eart IRfetal galts (e.g. cal ciumand
magnesi um sal ts) and a | |

N 6 N NH
e R we
10e 11e
R R NH,

* WNH *\F%/k 12

Xe or ve R e
wherein
* 1s the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*®  represents hydrogen, methyl or aminoethyl,
R%  represents hydrogen or aminoethyl,

or

R*and R*  together with the nitrogen atom to which they are bonded
form a piperazine ring,



niumsalts derived fromammonia or organic amnes having 1 to 16 carbon
atons, such as, by way of exanple and preferably, ethylam ne, diethylam ne,
triethylam ne, ethyldiisopro- pylam ne, nonoethanol am ne, diethanol am ne,

tri et hanol am ne, dicycl ohexyl am ne, di nmet hyl am noet hanol, procai ne,

di benzyl am ne, N-nethyl nor phol i ne, di hydroabi- etylam ne, arginine, |ysine,
et hyl enedi am ne and net hyl pi peridi ne. Sol vates for the purposes of the
invention refer to those forns of the coppounds which forma conplex in the
solid or liquid state through coordination with solvent nolecules. Hydrates
are a special formof solvates in which coordination takes place with water.
Hal ogen stands for flyoring, chlorine, bromne and iodine. A symbol # on a
carbon atom means t ht 2pA& coﬂﬂ@‘iﬂ?&dﬁglyi%oéﬁali"ﬂth‘%mﬁ?rés%rTﬁ%ﬂhﬂo&@ect to
the configuration at this*@HPer-NHBM> neaning in the context of the present
invention an enantioneric excess of nore than 90% (> 90%ee). In the

formul ae of the groups which R3 can represenst, the end point of the line
beside which there is i "VBHER case an * does not represent a carbon atom or
a CH2 group but forns part of the bond to the nitrogen atomto which R3 is
bonded. 17 1In the fornulage of. the.qgrou i ch R7 can respresent, the end
point of the |ine beside =Ffjlwhi clﬁt[qeﬁé‘%@g? §§qt\§q%ea%%§%“a¥8man * does not
represent a carbon atomor a CH2 group but forns part of the bond to the
carbon atomto which R7 igi3bo ce | iven in the context of the
present invention to conpﬁoundgtggrgs?@%ﬁlﬁé&?‘f?n?e%nhﬁv\,hi ch R26 represents

hydr ogen, hal ogen, amno or nethyl, R7 represents a group of formula NHz
"e/'"NHz R NHz or ,/~/}§H whereby R represents hydrogen or hydroxy,

Zle and Z2¢ independently of one another are a number 1, 2 or 3,

R* and R independently of one another represent hydrogen or methyl,
R'™  represents amino or hydroxy,
ke is a number O or 1,
and

le, we, xe and ye independently of one another are a number 1, 2, 3 or 4,
whereby R'® and R" are not simultancously hydrogen,

R*  represents a group of formula *~CONHR>,

wherein
* is the linkage site to the carbon atom,

R¥  represents a group of formula



* is the linkage site to the carbon atom R2 represents hydrogen or nethyl,
R3 represents a group of formula 18 R4 R8 Rs R24 R1L R11 NyRS | | *'.,, J~NH
ONHKI wx ONH 160 R R12H* /RLI7 YdH AOH RI8ONH or O *
Rls e N H whereby * is the linkage site to the nitrogen atom A
represents a bond or phenyl, R4 represents hydrogen, am no or hydroxy, RS
represents a group of fornmula NH R23 L _Jm

14

af of

R R

R4f $5f ‘
106 1f
R R NH,
*WNH g 121
Xf or yf R

wherein
* the linkage site to the nitrogen atom,
R*  represents hydrogen, amino or hydroxy,

R  represents hydrogen, methyl or aminoethyl,

R®  represents hydrogen or aminoethyl,

R and R®"  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥ and R'# independently of one another represent *—(CHz)z¢
OH or *-(CH;)72+NHR "

wherein
* is the linkage site to the carbon atom,
RP represents hydrogen or methyl,

and



wherein * is the linkage site to the carbon atom 19 R23 represents
hydrogen or a group of formula *-(CH2)a-OH or *-(CH2)a NH2, wherein * is
the linkage site to the carbon atom n and o independently of one anot her
are a nunber 1, 2, 3 or 4, mis a nunber 0 or 1, R8 and R12 independently
of one another represent a group of forrmula *-CONHR14 or *-CH2CONHRI S
wherein * is the linkage site to the carbon atom R14 and R15 i ndependently
of one another represent a group of formga Rd4a Rsa Rea Rsa Rtoa R7la | Kl
N~eNHNH Rwaxa NH2 O iea 2aor NRYa RH OH wherein * is the

| i nkage site to the nitrogen atom Rd4a represents hydrogen, am no or

hydroxy, 20 Z1fand Z2f independently of one another are a number 1, 2

or 3,

R*fand R''f independently of one another represent hydrogen or
methyl,

R represents amino or hydroxy,
kf isanumberQor 1,
and

If, wf, xf and yf independently of one another are a number 1,2, 3 or
4,

d and e independently of one another are a number 1, 2 or 3,
k is anumber O or 1,

1, w, x and y independently of one another are a number 1, 2, 3 or 4,

\H;,x ory

independently of one another may when w, X or y equals 3 carry a
hydroxy group,

and their salts, their solvates and the solvates of their salts.

Compounds of the invention are the compounds of formula (I) and the salts, solvates and
solvates of the salts thereof, as well as the compounds which are encompassed by formula
(D) and are mentioned hereinafter as exemplary embodiment(s), and the salts, solvates and
solvates of the salts thereof, insofar as the compounds which are encompassed by formula
(1) and are mentioned hereinafter are not already salts, solvates and solvates of the salts.

The compounds of the invention may, depending on their structure, exist in stercoisomeric
forms (enantiomers, diastercomers). The invention therefore relates to the enantiomers or
diastereomers and their respective mixtures. The stereoisomerically pure constituents can
be isolated from such mixtures of enantiomers and/or diastereomers in a known way by



RSa represents hydrogen, nethyl or am noethyl, R6a represents hydrogen or
am noethyl, or Rya and R6a together with the nitrogen atomto which they
are bonded forma piperazine ring, Rsa and Rl2a i ndependently of one

anot her represent *-(CH2)zia OH *-(CH2)Z2a NHR13a *- CONHR14a or

*- CH2CONHR15a wherein * is the point of the |linkage to the carbon atom Z
| a and Z2a i ndependently of one another area nunmber 1, 2 or 3, Rl3a
represents hydrogen or nethyl, and Rl4ajgand Rlsa i ndependently of one

anot her represent a group of formula Roc Rc * kc ICNII R6c wherein * is
the linkage site to the nitrogen atom R4e represents hydrogen, am no or
hydr oxy, 2 R5c represents hydrogen, nethyl 1or am noethy]l , = RhQ represents
hydr ogen ofNOYY PIOEFsSH Suchas ¢ bmaisApby op asirgl Phasear STy stAlIZAtion v clral 5 3
or 4, R9a #RHCRAT ¢hify é@ﬁ%ndently of one anot her represent hydrogen or

met hyl ,

The invention also relates, depending on the structure of the compounds, to tautomers of
the compounds.

Salts preferred for the purposes of the invention are physiologically acceptable salts of the
compounds of the invention.

Physiologically acceptable salts of the compounds (I) include acid addition salts of mineral
acids, carboxylic acids and sulfonic acids, e.g. salts of hydrochloric acid, hydrobromic
acid, sulfuric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid, toluenesul-
fonic acid, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid, propionic acid,
lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid, trifluoroacetic
acid and benzoic acid.

Physiologically acceptable salts of the compounds (I) also include salts of conventional
bases such as, by way of example and preferably, alkali metal salts (e.g. sodium and
potassium salts), alkaline earth metal salts (e.g. calcium and magnesium salts) and ammo-
nium salts derived from ammonia or organic amines having 1 to 16 carbon atoms, such as,
by way of example and preferably, ethylamine, diethylamine, triethylamine, ethyldiisopro-
pylamine, monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine,
dimethylaminoethanol, procaine, dibenzylamine, N-methylmorpholine, dihydroabi-
etylamine, arginine, lysine, cthylenediamine and methylpiperidine.

Solvates for the purposes of the invention refer to those forms of the compounds which
form a complex in the solid or liquid state through coordination with solvent molecules.
Hydrates are a special form of solvates in which coordination takes place with water.

Halogen stands for fluorine, chlorine, bromine and iodine.

A symbol # on a carbon atom means that the compound is in enantiopure form with respect
to the configuration at this carbon atom, meaning in the context of the present invention an
enantiomeric excess of more than 90% (> 90% ee).

In the formulae of the groups which R’ can represenst, the end point of the line beside
which there is in each case an * does not represent a carbon atom or a CH; group but forms
part of the bond to the nitrogen atom to which R? is bonded.



Rloa represents am no or hydroxy, Rl6a represents a group of formula R 4d
Rsd kd IdNIl R6d wherein * is the linkage site to the nitrogen atom Rod
represents hydrogen, amino or hydroxy, Rsd represents hydrogen, nethyl or
am noethyl, Rod represents hydrogen or am noethyl, kd is a nunber 0 or 1,
and 22 Idis a nunber 1, 2, 3 or 4, kais a nunber 0 or 1, and la, wa, xa
and ya i ndependently of one another are a nunber 1, 2, 3 or 4, RO and Rll
i ndependent |y of one another represent hydrogen, nethyl, *-C(NH2)=NH or a
group of formula R0 RR1 p | NHor NH2 f g1 H2ZN h wherein * is the

| i nkage site to the nitrogen atom R20 represents hydrogen or *-(CH2);

-NHR22, wherein R22 represents hydrogen or nethyl, ) ) .
In the formulae of the groups which R’ can respresent, thé end point of the line beside

which there is in each case an * does not represent a carbon atom or a CH; group but forms
part of the bond to the carbon atom to which R is bonded.

Preference is given in the context of the present invention to compounds of formula (I) in
which

R*  represents hydrogen, halogen, amino or methyl,

R’ represents a group of formula

”’l,/NHZ ’ ””/\NHZ
R' .
"ty )\/NHZ or "y, /\/\NH
2
whereby

R represents hydrogen or hydroxy,
* is the linkage site to the carbon atom,
R’ represents hydrogen or methyl,

R’ represents a group of formula



and i is a nunber 1, 2 or 3, R21 represents hydrogen or nethyl, f is a
nunber O, 1, 2 or 3, 23 g is anunber 1, 2 or 3, and It is a nunber 1,
2,30r4, or R3 represents * (CH2)Z1-OH, wherein * is the linkage site to
the carbon atom ZlI is a nunber 1, 2 or 3, and RO represents a group of
formula O NHz HZN Jh wherein * is the |linkage site to the nitrogen atom
and It is a nunber 1, 2,30or4, R10 represents am no or hydroxy, 24 R16 and
R17 independently of one another represepgt a group of formula Rob RSb Rsbh
ROb NH kb Ib NI % R6b wb Rl ob Rut)

4

R

. y R R R R R
N _R° l |
k7] T ’ NH "
o ! W i X ]
0
. NHz * R'® O
N~ § 17
R12 H /R
y 1 r d N
H

A—OH

or

\
)

whereby
* is the linkage site to the nitrogen atom,
A represents a bond or phenyl,

R* represents hydrogen, amino or hydroxy,

R’ represents a group of formula

2
*
23
\Hﬁl\a
wherein

* is the linkage site to the carbon atom,



NH2 NH x b or Ri12b yb wherein * is the linkage site to the nitrogen atom
Rob represents hydrogen, am no or hydroxy, R5b represents hydrogen, nethyl
or am noethyl, R6b represents hydrogen or am noethyl, or R5b and R6b
together with the nitrogen atomto which they are bonded form a piperazine
ring, R8b and R12b independently of one another represent *-(CH2)zl b-CH,
*-(CH2) z2b- NHR13b *- CONHR14b or CH2CONHR15b wherein * is the linkage site
to the carbon atom R131i represents hygdyogen or nethyl, 25 and Zl b and
Z2b independently of one another area nunber 1, 2 or 3, and 8141, and Rl15b
i ndependently of one another represent a group of formula Rog R5g kg Ig N~
R eg wherein * is thg linkage sjte to the nitrogen at*or% Roo(%{represents
hydr ogen, ami no or h@’droxr }()ée:le;ltmdrogenoragroup of formula *~(CHj),-OH or

- 20" 25

wherein

* is the linkage site to the carbon atom,

n and o independently of one another are a number 1, 2, 3 or 4,
m is a number 0 or 1,

R® and R? independently of one another represent a group of formula
*_CONHR" or *-CH,CONHR",

wherein
* is the linkage site to the carbon atom,

R' and R" independently of one another represent a group of formula
R4a Rsa RBa Tga
l |
kal lia a o Xa

NH, O
* R1sa
12a -
\H&a\R or \ﬁn
OH

wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,



R5g represents hydrogen, nethyl or am noethyl, Rbg represents hydrogen or
am noethyl, kg is a nunber O or I and Ig is a nunber 1, 2,30r4, ROb and R"'
i ndependently of one anot her represent hydrogen or nethyl, RlCb represents
am no or hydroxy, kb is a nunmber 0 or 1, 26 |b, wb, xb and yb independently
of one another are a nunber 1, 2, 3 or 4, R 8 and R19 independently of one
anot her represent hydrogen or a group of fornula Roe R 5e Ree ROe Le ke le
N~RSe we Rioe Rle NH N2 Hx e or 12 ye R wherein * is the |inkage
site to the nitrogen atom Roe represents hydrogen, am no or hydroxy, Rye

represents hydrogen, net hyI or am noethyl, R6e represents hydrogen or
am noethyl, or R9e and together with the n| rogen ?.fflj g\ to which they
are bonded form a pi perzﬁl ne TFPRSELN q;lgglr%g?& REYPY Ently of one

anot her represent *-(CH2)Zl e OH or

R®  represents hydrogen or aminoethyl,
or

R**and R® together with the nitrogen atom to which they are
bonded form a piperazine ring,

8 and R1%* independently of one another represent
*~(CH,)z1-OH, *-(CHa)z20- -NHR'* *_CONHR'* or
*.CH,CONHR ",

wherein
* is the point of the linkage to the carbon atom,

Zlaand Z2a independently of one another are a number 1, 2
or 3,

R"  represents hydrogen or methyl,
and

R'** and R'* independently of one another represent a group

of formula
R4c Tsc
i N
kc ic R*
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,



*-(CH2) Z2e NHR13c wherein

* is the linkage site to the carbon atom Rl3e

represents hydrogen or nethyl, 27 and Zl e and Z2e i ndependently of one
anot her area nunber 1, 2 or 3, R9e and R |e independently of one another
represent hydrogen or nmethyl, Rl10e represents am no or hydroxy, ke is a

nunber 0 or 1, and le, we,
nunber 1, 2, 3 or 4,

xe and ye independently of one another are a
wher eby R18 and R19 are not sinultaneously hydrogen,
R24 represents a group of fornmula *-CONHR25 wherein * is the |linkage site

to the carbon atom R25 represents a group of fornula 41 R5f R8f ROf

NH  kf

If Rw Rfof Rft NHz NH xf or

Rfzr yf wherein 28 * is the

| i nkage site to the nitrogen resents ro no or
g g aﬁg@m representsq‘P drogen, rneth%lffi or egnlnoctﬁnf

hydr oxy,

R6 C

ke

and

Ic

represents hydrogen or aminoethyl,

is anumber O or 1,

isanumber 1, 2, 3 or 4,

R™and R'"™ independently of one another represent hydrogen or
methyl,

RlOa

represents amino or hydroxy,

R'*  represents a group of formula

wherein

* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*  represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,

kd isanumberOor1,

and



R5f represents hydrogen, nethyl or am noethyl, R6f represents hydrogen or
am noethyl, or R5f and R6f together with the nitrogen atomto which they
are bonded forma piperazine ring, R8f and R12f independently of one

anot her represent *-(CH2)zirOH or *-(CH2)z2f-NHRL3f wherein * is the

| i nkage site to the carbon atom R13f represents hydrogen or nethyl, and
ZI f and Z2f independently of one another area nunber 1, 2 or 3, ROf and R
i f independently of one another representy hydrogen or nethyl, RLOf
represents am no or hydroxy, kf is a nunber 0 or 1, and 29 |If, wf, xf and
yf independently of one another are a nunber 1, 2, 3 or 4, d and e

i ndependent|ly of one anot her ﬂre a.nunmber 1. 2 or 3, Kk is a nunber 0 or 1,
1, w, x and y independent!|y ofdone SAGFREFT Gle3 8 Aunber 1, 2, 3 or 4, L Jw, x
or y independently of one another nay when w, x or y equals 3 carry a
hydroxy group, and their salts, their | yates and the solvates of their
salts. Preference is aIs&“bivéﬁapﬁnkﬁ%§§5%text of the present invention to
conmpounds of formula HO M\HH

and

la, wa, xa and ya independently of one another are a number 1, 2, 3
or 4,

R’and R  independently of one another represent hydrogen, methyl,
*—C(NH;)=NH or a group of formula

Rzo R21 O
. I
* NH
\{viJ\\%v%’NH or ’/uij/’ 2
f g ]
h
H,N

wherein
* is the linkage site to the nitrogen atom,
R* represents hydrogen or *—(CHz)i-NHRZZ,
wherein
R*  represents hydrogen or methyl,
and
i is a number 1, 2 or 3,
R*  represents hydrogen or methyl,

f is anumber 0, 1, 2 or 3,



HZN NN~ R3 (la), , OHRZOR NH2 in which R26 represents hydrogen

hal ogen, am no or nethyl, R represents hydrogen or hydroxy, R2 represents
hydrogen or nethyl, 30 R3 is as defined above, and their salts, their
solvates and the solvates of their salts. Preference is also given in the
context of the present invention to conpounds of forrmula (1) or (la) in

whi ch R26 represents hydrogen, chlorine or nethyl. Preference is al so given
in the context of the present invention 430 conpounds of formula (1) or (la)
in which R26 represents hydrogen. Preference is also given in the context of
t he present invention to conpounds of formula (I) or (la) in which R3
represents a group of formula R4 RB RR24 Ro RRf NRSkI| WNHor NH O x
whereby * is the |inkage &ite #8WRRHItZYgen atom R4 represents hydrogen,
am no or hydroxy, R5 represents a group of fornula

and
h isanumber 1,2, 3 or4,
or
R? represents *—(CHj)z-OH,
wherein
* is the linkage site to the carbon atom,
Z1 is anumber 1, 2 or 3,
and

R’ represents a group of formula

wherein

* is the linkage site to the nitrogen atom,
and

h 1s a number 1, 2, 3 or 4,

R represents amino or hydroxy,



NH2 R23 L-1m 31 wherein * is the |linkage site to the carbon atom R23
represents hydrogen or a group of formula *-(CH2),-OH or *-(CH2)o NH2,
wherein * is the linkage site to the carbon atom n and o independently of
one another are a nunber 1, 2, 3 or 4, mis a nunber 0 or 1, R8 represents
a group of fornmula *-CONHR14 or *-CH2CONHRI'S, wherein * is the linkage site
to the carbon atom R14 and R15 i ndependently of one another represent a
group of fornula R4a R5a RBa RBa Rl0a Rg4lla qr , N~ 6a NH a kala R wa vx
NH2 OR 16a 2a or NN Ya RH OH wherein * is the |linkage site to the
nitrogen atom 32 R4a represents hydrogen, am no or hydroxy, Rya

represents hydr R9%hd qu}nlaglljen%[mt?yn%p (?neetarlllgtlh’er represent a group of formula

R RO R® |Tgb
|
wl e R wb

R10b R1 1b
| . NH,
' NH 12b
Xb or yb R
wherein
* is the linkage site to the nitrogen atom,

R™  represents hydrogen, amino or hydroxy,
R*® represents hydrogen, methyl or aminoethyl,

R® represents hydrogen or aminoethyl,

R*®and R®  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R*® and R'® independently of one another represent
*_(CHa)z1,-OH, *-(CH3)z2p-NHR'®, *~CONHR'" or *—

CH,CONHR "
wherein
* is the linkage site to the carbon atom,

R"®  represents hydrogen or methyl,



R6a represents hydrogen or am noethyl, or Rsa and R6a together with the
nitrogen atomto which they are bonded form a piperazine ring, R8a and Rl2a
i ndependently of one another represent *-(CH2)zla OH, *-(CH2)Z2a NHR13a,

* CONHR14a or *-CH2CONHRIla wherein * is the linkage site to the carbon
atom Z la and Z2a independently of one another area nunmber 1, 2 or 3, Rl3a
represents hydrogen or nethyl, and Rl4a and Rl sa i ndependently of one

anot her represent a group of formula R2%4C RSC kc |cN~-R6C wherein * is the
| i nkage site to the nitrogen atom 33 Roc represents hydrogen, am no or
hydroxy, R5c represents hydrogen, nethyl or am noethyl, R6cCc represents
hydr ogen or am noethyl, kc,s a nunber O or 1, and lc is a nunber 1, 2, 3
or 4, R9a and Rlla indepéW@ently of one anot her represent hydrogen or

met hyl, Rl10a represents am no or hydroxy,

Z1b and Z2b independently of one another are a number 1, 2 or 3,
and

R and R™® independently of one another represent a group of

formula
R4 |?59
kg IgN\Reg
wherein
* 1s the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R® represents hydrogen, methyl or aminoethyl,

R%  represents hydrogen or aminoethyl,

kg is a number 0 or 1
and
Ig is a number 1, 2, 3 or 4,

R* and R''® independently of one another represent hydrogen or methyl,
R represents amino or hydroxy,

kb is a number O or |,



Rl6a represents a group of formula R 4d Red 6d kd IdN ~ R wherein * is
the linkage site to the nitrogen atom Rod represents hydrogen, am no or
hydroxy, R5d represents hydrogen, nethyl or am noethyl, R6d represents
hydrogen or ami noethyl, kd is a nunber 0 or 1, 34 and Id is a nunber 1, 2,
3 or 4, kais a nunber 0 or 1, and I|a, wa, xa and ya independently of one
another are a nunber 1, 2, 3 or 4, RO and Rl11l independently of one anot her
represent hydrogen, nethyl, *-C(NH2)=NHgor a group of forrmula RRO R21 p NH
or N\H2 f HZN wherein * is the linkage site to the nitrogen atom R20
represents hydrogen or *-(CH2); NHR22, wherein R22 represents hydrogen or

methyl, and 1b, wb, xb and yb independently of one another are a number 1, 2, 3 or 4,

R'® and R" independently of one another represent hydrogen or a group of formula

4 5e ane Fige
b A
* N *
~ _.Be 1
NH,
\\1}V,};£;\Fa128

i0e 11e

"
N NH
xe or
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*®  represents hydrogen, methyl or aminoethyl,

R¥  represents hydrogen or aminoethyl,

R*®and R*®  together with the nitrogen atom to which they are bonded
form a piperazine ring,

R¥and R independently of one another represent *~(CHz)z1-OH or
*-(CH,)z2e-NHR ',

wherein
* is the linkage site to the carbon atom,

RY®  represents hydrogen or methyl,



i is a nunber 1, 2 or 3, R21 represents hydrogen or nethyl, 35 f is a
nunmber O, 1, 2 or 3, g is anunber 1, 2 or 3, and his a nunber 1, 2, 3 or
4, or R8 represents * (CH2)Zi-OH wherein * is the |linkage site to the
carbon atom Zi is a nunber 1,20r3, and RO represents a group of formula
O NHZ HZN Jh wherein * is the linkage site to the nitrogen atom and his
a nunber 1, 2, 3 or 4, 36 RI10 represents am no or hydroxy, R24 represents a
group of fornula *-CONHR25, wherein * ig the linkage site to the carbon
atom R25 represents a group of fornula R4f Rsf Raf RO1 | |

and
Zle and Z2e independently of one another are a number 1, 2 or 3,
R* and R'® independently of one another represent hydrogen or methyl,
R'%  represents amino or hydroxy,
ke isanumber 0 or 1,
and
le, we, xe and ye independently of one another are a number 1, 2, 3 or 4,
whereby R'® and R" are not simultaneously hydrogen,
rR* represents a group of formula *_CONHR?,
wherein
* is the linkage site to the carbon atom,

R¥  represents a group of formula

R4f iRsf Raf iRgf
* N * NH
kf ": ~ RBf Wf

wherein



NH gtkf | N1~ R6f wf Rf of R 1f | NHZ NH xf or Yf R 2r wherein * is the
| inkage site to the nitrogen atom R4r represents hydrogen, am no or
hydroxy, Rsf represents hydrogen, nethyl or am noethyl, R6f represents
hydrogen or am noethyl, or Rsf and R6f together with the nitrogen atomto
which they are bonded forma piperazine ring, R8 f and R12f independently
of one another represent *-(CH2)zff-OH or *-(CH2)z2r NHR13f 37 wherein * is
the linkage site to the carbon atom RLf represents hydrogen or nethyl,
and ZzIf and Z2f independently of one another area nunmber 1, 2 or 3, RO f
and R ff independently of one anot her repr esent hydrogen or nethyl, Rlof
represents am no or hydroxy, i.s a nunber or 1, and If, wf, xf and yf

i s
i ndependent |y of one another d?ﬂledm#ﬁ%?o“éﬁe tqthe?ltrgg@ramm

RY represents hydrogen, amino or hydroxy,
R represents hydrogen, methyl or aminoethyl,
R represents hydrogen or aminoethyl,

or

R’ and R together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥ and R'*  independently of one another represent
*_(CH,)z1-OH or *-(CH,)z+NHR "™,

wherein

* is the linkage site to the carbon atom,
R5f represents hydrogen or methyl,

and

Z1fand Z2f independently of one another are a number 1, 2
or 3,

R* and R' independently of one another represent hydrogen or
methyl,

R represents amino or hydroxy,
kf is a number O or 1,

and



4, k is a nunber 0 or 1, 1, w and x independently of one another are a
nunmber 1, 2, 3 or 4, L Jworx independently of one another may when w or x
equals 3 cant' a hy- droxy group, and their salts, their solvates and the
solvates of their salts. Particular preference is given in the context of
the present invention to conmpounds of forrmula (I) or (la) in which 38 R3
represents a group of formula RNYRe k | O whereby * is the linkage site
to the nitrogen atom R4 represents hydgogen, anmino or hydroxy, R5
represents a group of fornula NH2 Rza wherein * is the linkage site to the
carbon atom R23 represents hydrogen or a group of fornmula *-(CH2)"-CH or
*-(CHz) o-NHz, wherein * is the |inkage site t? the carbon atom n _and o

i ndependently of one anotthéft %%f@da}’fr%qgﬁﬁéﬁdeﬂlyg ong yiother argy pumberylydhdPr 0 or
1, ;

d and e independently of one another are a number 1, 2 or 3,
k is a number Q or 1,

1, w, x and y independently of one another are a number 1, 2, 3 or 4,

\H; XOry .
y independently of one another may when w, x or y equals 3 carry a
hydroxy group,

and their salts, their solvates and the solvates of their salts.

Preference is also given in the context of the present invention to compounds of formula

in which
R?®  represents hydrogen, halogen, amino or methyl,
R' represents hydrogen or hydroxy,

R’ represents hydrogen or methyl,



k is a nunber O or 1, 39 1 is a nunber 1, 2, 3 or 4, and their salts, their
sol vates and the solvates of their salts. Particular preference is also
given in the context of the present invention to conmpounds of forrmula (I)

or (la) in which R3 represents a group of fornula R8 RO R24 Rio RI1 NH NH w
or whereby * is the linkage site to the nitrogen atom R8 represents a
group of fornmula *-CONHR14 or *-CHZCONHRLS5, wherein * is the linkage site
to the carbon atom R14 and R15 i ndependgntly of one another represent a
group of fornula Rya Rsa Rea Rsa Rioa Rita | I * 1r , sa NH ka ~a NR
NH wa xa NH2 O* Rga Rl2a or N Ya H OH wherein 40

R} is as defined above,
and their salts, their solvates and the solvates of their salts.

Preference is also given in the context of the present invention to compounds of formula (I)
or (Ia) in which

R*  represents hydrogen, chlorine or methyl.

Preference is also given in the context of the present invention to compounds of formula (I)
or (Ia) in which

R* represents hydrogen.

Preference is also given in the context of the present invention to compounds of formula (I)
or (Ia) in which

R} represents a group of formula

11

R* 8 9
NH
kTl , )\H/ *)\/LH/NH
\(l;)]/ - or .

whereby
* is the linkage site to the nitrogen atom,
R? represents hydrogen, amino or hydroxy,

R’ represents a group of formula



* is the linkage site to the nitrogen atom Rd4a represents hydrogen, am no
or hydroxy, Rya represents hydrogen, nethyl or am noethyl, R6a represents
hydrogen or ami noethyl, or Rya and R6a together with the nitrogen atomto
which they are bonded form a piperazine ring, R8a and Rl2a independently of
one anot her represent *-{CH2)zla-OH, *-(CH2)z2a NHR13a, *_CONHR14aor

*- CH2CONHRI Sa wherein * is the linkage site to the carbon atom Z la and
Z2a independently of one another area nugber 1, 2 or 3, R 13a represents
hydrogen or nethyl, and Rl4a and Rl 5a independently of one another
represent a group of fornmula Roc R 5C kc IcN~R6c wherein 41 * is the

| inkage site to the nitrogen atom Roc represents hydrogen, am no or
hydroxy, RS repres¥iff€ihydrogen, methyl or aminoethyl, Rho represents
hydrogen or am noethyl, kc is a nunber 0 or 1, and Ic is a nunber 1, 2, 3

or 4, * 1s the linkage site to the carbon atom,

R” represents hydrogen or a group of formula *—(CH3),-OH or
*-(CH,)o-NHa,

wherein
* is the linkage site to the carbon atom,
n and o independently of one another are a number 1, 2, 3 or 4,
m is anumber Q or 1,
R® represents a group of formula *~CONHR" or *-CH,CONHR ",
wherein
*

is the linkage site to the carbon atom,

R' and R*® independently of one another represent a group of formula
Ba 9a
4a R53 R R
| l NH '
kal lla ' Xa

NH, Q
* * R16?
12a or <
OH

wherein

¥ is the linkage site to the nitrogen atom,



R9a and R to independently of one another represent hydrogen or nethyl,
R10a represents am no or hydroxy, Rl6a represents a group of formula R4d
Rsd kd IdNIl R6d wherein * is the |inkage site to the nitrogen atom Rod
represents hydrogen, am no or hydroxy, R5d represents hydrogen, nethyl or
am noethyl, R6d represents hydrogen or am noethyl, 42 kd is a nunber O or
1, and Idis a nunber 1, 2,30r4, ka is a nunber O or 1, and la, wa, xa
and ya i ndependently of one another are g nunmber 1, 2, 3 or 4, RO and R 1
i ndependent|y of one another represent hydrogen, nethyl, *-C(NH2)=NH or a
group of formula R0 R21 Q NH or NH2 f g H2ZN h wherein * is the |inkage

site to the nitrogen atorﬁfia R20 represents hydrogen gr *-(CH2) NHRzz
wher ei n represents hydrogen, amino or hydroxy,

R*®  represents hydrogen, methyl or aminoethyl,
R* represents hydrogen or aminoethyl,
or

R*®and R®™  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥and R'™ independently of one another represent
*-(CHa)z1,-OH, *-(CHy)z20-NHR "2, *-CONHR'* or
*.CH,CONHR ",

wherein
* is the linkage site to the carbon atom,

Zlaand Z2a independently of one another are a number 1, 2
or 3,

R"™  represents hydrogen or methyl,

and

R'* and R"** independently of one another represent a group

of formula
R4c RSC
" [
N
ke ic R*
wherein

* is the linkage site to the nitrogen atom,



R22 represents hydrogen or nethyl, and i is a nunber 1, 2 or 3, 43 R21
represents hydrogen or nethyl, f is a nunber O, 1,20r3, g is a nunber 1, 2
or 3, and his a nunber 1, 2, 3 or 4, or R3 represents *-(CH2)zl-COH,
wherein * is the linkage site to the carbon atom ZI is a nunber 1, 2 or 3,
and R9 represents a group of formula O NH2 H2N Jh wherein * is the

| inkage site to the nitrogen atom and 44 h is a nunber 1, 2, 3 or 4, R10
represents ami no or hydroxy, R24 represepts a group of fornula *- CONHR25,
wherein * is the linkage site to the carbon atom R25 represents a group of
formul a

R* represents hydrogen, amino or hydroxy,
R*®  represents hydrogen, methyl or aminoethyl,
R®  represents hydro gen or aminoethyl,

kc is a number 0 or 1,

and

le isanumber 1, 2,3 or 4,

R*and R independently of one another represent hydrogen or
methyl,

R'™  represents amino or hydroxy,

R represents a group of formula

R4d RSd
x |
N
kd 4 R™
wherein
* is the linkage site to the mitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*  represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,

kd is a number O or 1,



Raf R5f Ref ROf | NH Kkf if NI~Rsr r wf Rlof R11f NH2 NH xf or yf R 12f
wherein * is the linkage site to the nitrogen atom R4f represents
hydrogen, am no or hydroxy, R5f represents hydrogen, nethyl or am noethyl,
R6f represents hydrogen or am noethyl, or R5f and R6f together with the
nitrogen atomto which they are bonded forma piperazine ring, 45 R8f and
R12f i ndependently of one another represent * (CH2)zit-COH or

*-(CH2) z2f-NHR'f wherein * is the linkage site to the carbon atom R13f
represents hydrogen or nethyl, and ZIf and Z2f independently of one anot her
area nunber 1, 2 or 3, RO f and R If independently of one another
represent hydrogen or nethyl, RIOF represents am no or hydroxy, Kkf is a
nunber 0 or 1, and

1d isanumber 1,2, 3 or4,
ka is a number O or 1,
and

la, wa, xa and ya independently of one another are a number 1, 2, 3
or4,

R’andR""  independently of one another represent hydrogen, methyl,
*—C(NH,)=NH or a group of formula

Rzo I?m @)
* * NH
f g ]
HNT D
wherein
* is the linkage site to the nitrogen atom,

R represents hydrogen or *~(CH,)-NHR?,
wherein
R¥  represents hydrogen or methyl,
and
1 is a number 1, 2 or 3,

R?! represents hydrogen or methyl,



and if, wf, xf and yf independently of one another are a nunber 1, 2, 3 or
4, w and x independently of one another are a nunber 1, 2, 3 or 4, Jworx

i ndependently of one another nay when w or x equals 3 carry a hy- droxy
group, and their salts, their solvates and the solvates of their salts.
Preference is also given in the context of the present invention to
conpounds of formula (1) or (la) in which 46 R3 represents a group of
formula \ r , 1INH2 ~X\ R12 whereby * 4ss the linkage site to the nitrogen
atom R12 represents a group of formula *-CONHR14 or *-CH2CONHR15, wherein
* is the linkage site to the carbon atom R14 and R15 independently of one
anot her represent a group of formula Rya R5a IRea R9a Rioa Rh a | Janf NH
"t ——~ JJJ NH ka la N-Rda wa ixanumper §ly@er3x4y 12a or NRa RH OH
wherein

g is a number 1, 2 or 3,
and
h is anumber 1,2, 3 or 4,

or
R} represents *—CH,)z,-OH
wherein
* is the linkage site to the carbon atom,
Z1 is a number 1, 2 or 3,
and

R’ represents a group of formula

O

wherein
* is the linkage site to the nitrogen atom,
and

h is a number 1, 2, 3 or 4,



* is the linkage site to the nitrogen atom Rd4a represents hydrogen, am no
or hydroxy, Rba represents hydrogen, nethyl or am noethyl, 47 R6a
represents hydrogen or am noethyl, or Rsa and R6a together with the
nitrogen atomto which they are bonded forma piperazine ring, R8a and Rl2a
i ndependent|y of one another represent *-(CH2)zie -OH, *-(CH2)z2a NHRlsa

* CONHR14a or *-CH2CONHRI Sa, wherein * is the linkage site to the carbon
atom Z la and Z2a independently of one3@nother area number 1, 2 or 3, Rl3a
represents hydrogen or nethyl, and Rf4a and R |a independently of one

anot her represent a group of fornmula Roc Rsc kc IcNIl R6c wherein * is
the linkage site to the nitrogen atom Roe represents hydrogen, am no or
hydroxy, Rsc Repr eSOHSEURPIIN¥YdRhyl or aminoethyl, 48 Rho represents
hydrogen or am noethyl, kc is a nunber 0 or 1, and

R* represents a group of formula *~CONHR?®,
wherein
* is the linkage site to the carbon atom,

R* represents a group of formula

R RS RY I?Qf
ke R wi
10f 11f
R R NH,
. NH \{VH\ o
wherein

is the linkage site to the nitrogen atom,

R*"  represents hydrogen, amino or hydroxy,
R represents hydrogen, methyl or aminoethyl,
R represents hydrogen or aminoethyl,

or

R*and R  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥ and R' independently of one another represent
*_(CHa)z1-OH or *-(CHj)z2+NHR'*',



lc is a nunber 1, 2, 3 or 4, R9a and R11l i ndependently of one another
represent hydrogen or nethyl, RlOa represents am no or hydroxy, Rl6a
represents a group of formula Rod R 5d kd 1dN'Rsd wherein * is the |inkage
site to the nitrogen atom R4d represents hydrogen, am no or hydroxy, R 5d
represents hydrogen, nethyl or am noethyl, R6d represents hydrogen or

am noethyl, kd is a nunber 0 or 1, and Id is a nunber 1, 2, 3 or 4, 49 ka
is a nunber 0 or 1, and la, wa, Xa and:wa i ndependently of one another are
a nunber 1, 2, 3 or 4, yis a nunber 1,72, 3 or 4, 1ly 14y may when y
equals 3 carry a hydroxy group, and their salts, their solvates and the
sol vates of their salts. Preference is also given in the context of the
present invention to conpoundsvlsfeifornula (1) or (la) in which R3
represents a group of formula O

* is the linkage site to the carbon atom,
RY"  represents hydrogen or methyl,
and

Zifand Z2f independently of one another are a number 1, 2
or 3,

R*fand R'!f independently of one another represent hydrogen or
methyl,

R represents amino or hydroxy,
kf 1s a number 0 or 1,
and

If, wf, xf and yf independently of one another are a number 1, 2, 3 or
4,

k isanumber O or 1,

1, wand x independently of one another are a number 1, 2, 3 or 4,

M or x
independently of one another may when w or x equals 3 carry a hy-
droxy group,

and their salts, their solvates and the solvates of their salts.

Particular preference is given in the context of the present invention to compounds of
formula (I) or (Ia) in which



Rl16 O Hor *4d( /R 17 A-OHH whereby * is the linkage site to the
nitrogen atom A represents a bond or phenyl, R16 and R 7 independently of
one anot her represent a group of fornmula 50 Rob R6b R8b Rsb | | NN Rsb NH
kb b wo Rlob Ru b 1 NH2 NH xb or 12b yb R wherein * is the linkage site
to the nitrogen atom Rob represents hydrogen, am no or hydroxy, Rsb
represents hydrogen, nethyl or am noethyl, R6b represents hydrogen or

am noethyl, or R 5b and R6b together wijfgh the nitrogen atomto which they
are bonded forma piperazine ring, R8b and R12b i ndependently of one

anot her represent *-(CH2)zlb-OH or *-(CH2)z2b-NHR136 wherein

R’ represents a group of formula

R4
0

whereby
* is the linkage site to the nitrogen atom,
R* represents hydrogen, amino or hydroxy,

R’ represents a group of formula

wherein
* is the linkage site to the carbon atom,

R*  represents hydrogen or a group of formula *~(CHy),-OH or
*-(CH;)o-NH,,

wherein

* is the linkage site to the carbon atom,

n and o independently of one another are a number 1, 2, 3 or 4,
m is a number 0 or 1,

k is anumber O or 1,



* is the linkage site to the carbon atom R13b represents hydrogen or
methyl, and ZI b and Z2b independently of one another are a nunber 1, 2 or

3, 51 ROb and R Ib independently of one another represent hydrogen or
methyl, R ob represents ami no or hydroxy, kb is a nunmber O or I, Ib, wh, xb
and yb i ndependently of one another are a nunmber 1, 2, 3 or 4, dis a
nunber 1, 2 or 3, and their salts, their solvates and the solvates of their
salts. Anpbng these, particularly preferr®d conpounds are those in which R3
represents a group of formula 0 * s O RO NRI6 1, HN- RHor * d N
OH OH in particular a group of formula O 16 ONRRn Hor N CHH

1 is anumber i, 2, 3 or 4,
and their salts, their solvates and the solvates of their salts.

Particular preference is also given in the context of the present invention to compounds of
formula (I) or (Ia) in which

R’ represents a group of formula

R ‘ R* R" R
N /L\HTVNH or . )\/‘\E‘,];ILIH
whereby

* is the linkage site to the nitrogen atom,

RS represents a group of formula *_CONHR"™ or *-CH,CONHR ",
wherein
* is the linkage site to the carbon atom,

R!* and R" independently of one another represent a group of formula

R4a Filsa Raa IIan Rma R11a
. |
N\RSa , *M:H */\/‘\H/NH
kal Jla ‘ Xa '
NH, 9
* R1Sa
12a or N/
ya R H

wherein



Preference is also given in the context of the present invention to
conpounds of formula (1) or (la) in which R3 represents a group of formula
52 Rte ONH ORI9 e H whereby * is the linkage site to the nitrogen
atom R's and R19 independently of one another represent hydrogen or a group
of for- nula Rae RSe RBe R98 1 1 NH ke le N~Rse we R be Rie 1 NH2 NH X e
or Rl12e ye wherein * is the linkage site to the nitrogen atom W
represents hydrogen, ami no or hydroxy, 48ye represents hydrogen, nethyl or
am noet hyl, R6e represents hydrogen or am noethyl, or 53

* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,
R® represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,

or

R*and R*  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥and R' independently of one another represent
* (CHa)z1a-OH, *-(CH;)z20-NHR ¥, *—-CONHR ' or
*.CH,CONHR'*,

wherein
* is the linkage site to the carbon atom,

Zlaand Z2a independently of one another are a number 1, 2
or 3,

R represents hydrogen or methy!,
and

R!* and R independently of one another represent a group

of formula
R4c RSc
- [
N
ko lc R®

wherein



Rse and Roe together with the nitrogen atomto which they are bonded forma
pi perazine ring, R$e and Rl2e independently of one another represent
*-(CH2)Zje OH or *-(CH2)z2e-NHR13e wherein * is the linkage site to the
carbon atom Rl13e represents hydrogen or nethyl, and Z 1 e and Z2e
i ndependently of one another area nunber 1, 2 or 3, R9e and R"'
i ndependently of one another represent hydrogen or nethyl, RlOe represents
am no or hydroxy, ke is a nunmber O or 141 and le, we, xe and ye
i ndependently of one another are a nunber 1, 2, 3 or 4, whereby R18 and R19
are not sinultaneously hydrogen, e is a nunber 1, 2 or 3, and their salts,
their solvates and the sol vatgs of . t@ ir sal %Qe |nvenilon further

HEe &

relates to a nethod for preparing BH%&HE:&O nﬁt&?gﬂ}l ’I) or their
salts, their solvates or the solvates of their salts, whereby according to

met hod [A] conmpounds of formnulgae 54 H11 ORHR2
O wherein R2, R7 and R26 have the N énle%%@mg?%ﬁ%gnyg%& yﬁd hoc is tert-

but oxycar bonyI are reacted in a two-stage process firstly in the presence
of one or nore dehydrating  R*  represents hydrogen, methyl or aminoethyl,

R®  represents hydrogen or aminoethyl,
ke is anumber O or 1,

and

Ic is anumber 1,2, 3 or 4,

R* and R''® independently of one another represent hydrogen or
methyl,

R'  represents amino or hydroxy,

R'*  represents a group of formula

T
: N
kd ~Tid R™
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydro gen, amino or hydroxy,
R represents hydrogen, methyl or aminoethyl,

R represents hydrogen or aminoethyl,



reagents wi th conpounds of fornmula H2ZNR3 (I111), wherein R3 has the
abovenenti oned neani ng, and subsequently with an acid and/or by
hydr ogenol ysis, or [B] conpounds of formula z6 BnO\ / / R(IV), Oz~ N
OH HT 112 ORHHRO wherein R2, R7 and R26 have the neani ng nenti oned
above, and Z is benzyl oxycarbonyl, are reacted in a two-stage process
firstly in the presence of one or nore dehydrating reagents wth conpounds
of formula 55 H2NR3 (I11), in which R34has the abovenenti oned nmeani ng, and
subsequently with an acid or by hydrogenolysis. The free base of the salts
can be obtained for exanple by chromatography on a reversed phase col umm
with an acetonitril e-water gradi ent mﬁthstF qddition of a base, in
particular by using an RP 18 hendhE ¥R Ind C18(2) colum and di et hyl am ne
as base. The invention further relates to a nmethod for preparing the
conpounds of formula (1) or the, solvates thereof according to claim1l in
whi ch salts of the conpounds or solvates of the salts of the conpounds are
converted into the conpounds by chronmat ography with the addition of a base.
The hydroxy group on R is whgje appjpphbatierpsgigcted with a
tert-butyldimethylsilyl group during the reaction with conmpounds of fornula
(') which group is renoved in the

ka isanumber O or 1,

and

la, wa, xa and ya independently of one another are a number 1, 2, 3
or 4,

R’andR'"  independently of one another represent hydrogen, methyl,
*~C(NH;)=NH or a group of formula

Rzo R21 O
% |
H)\HVNH JENHZ
or
f g ]
h
H.N

wherein

* is the linkage site to the nitrogen atom,

R*  represents hydrogen or *~(CH,)-NHR??,
wherein
R¥  represents hydrogen or methyl,
and

i is a number 1, 2 or 3,



second reaction step. Reactive functionalities in the radical R3 of
conpounds of formula (111) are introduced into the synthesis already
protected, with preference for acid-labile protecting groups (e.g. bee).
After reaction has taken place to give conpounds of forrmula (I), the
protecting groups can be renoved by a deprotection reaction. This takes

pl ace by standard nethods of protecting group chem stry. Deprotection
reactions under acidic conditions or by sqiydrogenolysis are preferred. The
reaction in the first stage of methods [A] and [B) generally takes place in
inert sol- vents, where appropriate in the presence of a base, preferably in
a tenperature range from_4L£C to 40C at nos ric pressure. Exanples of
sui t abl e dehydrating readgénts rppff:%qqlfséty E&Wﬁ‘yire car bodi i m des such as,
for exanple, NN -diethyl-, N N -dipropyl-, N N -diisopropyl-

N, N - di cycl ohexyl car bodi

N-(3-dinethylaninoisoprodgl) hFaQPW§F(arb%8fPﬁtde hydr ochl ori de (EDC),

N-cycl ohexyl - carbodii m de-N - propyl oxynet hyl - pol ystyrene (PS-carbodiim de)
or carbonyl conpounds h a i dazole, or 1,2-oxazolium
conpounds such as 2- ethyﬂ£5 pﬂsg%PBBayi%éggéollun13 sulfate or
2-tert-butyl-5-nmethylisoxazoliumperchlorate, or acylam no com pounds such
as 2-ethoxy-|-ethoxycarbopyl - 1, 2- di hydr oqui nol i ne, or propanephosphoni c
anhydride, or isobutyl chloroformate, or bis(2-o0xo-3-o0xazolidinyl)phosphoryl
chloride or benzotriazolyloxytri (di nethyl am no)phosphoni um

hexaf | uor ophosphate, or G (bengenhamdeol,2, 3oyl)-N N, N, N -tetranmet hyl uroni um
hexaf | uor ophosphate (HBTU), 2-(2-o0oxo 56 1-(2H)-pyridyl)- 1,
1,3,3-tetranet hyl uroniumtetrafl uoroborate (TPTU) or

O (7-azabenzotrdrazol -1-yi)-N, N, N , N -t etranet hyl uroni um hexaf | uor ophosphat e
(HATU), or | -hydroxybenzotriazole (HOBt), or benzotriazol-I-yl-
oxytrls(dlnethyl m no) phosphoni um hexaf | uor ophosphate (BOP), or m xtures

t her eof , or furespﬁ%@ﬁ% 6f(CihyretHér with bases. Exanpl es of bases are

al kal i netal carbonates such as, for exanple, sodium or potassium
carbonate, or sodluntor potaSS|untb|carbonate or organi c bases such as
trial kyl ami nes, e. g¥h&f et hyl ani ne, N-net hyl mor phol i ne, N et hyl pi peri di ne,
4- di met hyl am nopyri di ne or

* is the linkage site to the carbon atom,
Z1 1s a number 1, 2 or 3,

and

R’ represents a group of formula

O

wherein
* is the linkage site to the nitrogen atom,

and



di i sopropyl et hyl am ne. The condensation is preferably carried out with HATU
in the presence of a base, in par- ticular diisopropylethylamne, or with
EDC and HOBt in the presence of a base, in particu- lar triethylam ne.
Exanpl es of inert solvents are hal ohydrocarbons such as di chl oronmet hane or
trichloro- methane, hydrocarbon such as benzene, or nitronethane, dioxane,
di met hyl formam de or acetonitrile. It is |likew se possible to enploy

m xtures of the solvents. Dinmethylformamsde is particularly preferred. The
reaction with an acid in the second stage of nmethods [A] and [B] preferably
takes place in a tenperature range fromOC to 40C under atnospheric
pressure. Suitable qgids.in tg% fgggectlon are hydrogen chloride in

di oxane, hydrogen brbni dés PRI Eftd or trifluoroacetic acid in

met hyl ene chl ori de. The hydrogenonS|s in the second stage of nethod [ B]
general |y takesypl ac vent, t he presence of hydrogen and

pal I adi um on a?%lvat I$ 6ﬁ“w(¥ angﬁly in a tenperature range fromOC to
40C under atnospheric pressure. Exanples of solvents are al cohols such as
nmet hanol , et hangh, napk &ﬁEQQECQ@OT%R gpaqgﬁNngs a mxture with water and
gl aci al acetic aci d, t pr ¥ ence or a mxture of ethanol, water and
gl aci al acetic acid. The conpounds of fornmula (I11) are known or can be
prepared in anal ogy Wgerkigown net hods. The conpounds of formula (11) are
known or can be prepared by reacting conpounds of formula 57 HO\ / / Rea
O 2NNNOH (V) H, OR/$ HR2 2 0 wherein R2, R7 and R26 have the
meani ng nentioned above, is the linkage site to the carbon atom,

R®  represents a group of formula

R R R l?
|
* N\ of */I\F*NH ,
Wi e R w
10f 11f
R i o NH,
: NH \H’J\ i
xf or yf R
wherein
* is the linkage site to the nitrogen atom,

R represents hydrogen, amino or hydroxy,
R represents hydrogen, methyl or aminoethyl,

R represents hydrogen or aminoethyl,

R*¥and R*"  together with the nitrogen atom to which they are
bonded form a piperazine ring,



with di(tert-butyl) dicarbonate in the presence of a base. The reaction
generally takes place in a solvent, preferably in a tenperature range from
0C to 40C under atnospheric pressure. Exanples of bases are al kali netal
hydr oxi des such as sodi um or potassi um hydroxi de, or al kali netal
carbonat es such as cesi um carbonate, sodium or potassium carbonate, or other
bases such as DBU, triethylam ne or diisopropylethylamne, with preference
for sodium hydroxi de or sodi um carbonatg. Exanples of solvents are

hal ohydr ocar bons such as nethyl ene chloride or 1,2- dichloroethane, alcohols
such as nethanol, ethanol or isopropanol, or water. The reaction is
preferably carried out mhgﬁ %fﬁh””kﬁ§9r° i de %n wat er or _sodi um car bonat e
in methanol . The conpounds 8¢} or@ﬂ;mg]g;n Vgr&%% LIRSS prepared by
reacti ng conpounds of formul a € 23t 20 RRHRO 58
wherein R2, R7 and R26 have the nmeani ng nenti oned above, and R27 represents
benzyl, nmethyl or ethyl, with an acid or by hydrogenol ysis as described for
the second stage of nethod [B]Y Bre appropriate by subsequent reaction
with a base to hydrolyse the nmethyl or ethyl ester. The hydrolysis can for
exanpl e take place as described for . Cl:d f ds of fornula
(VI) to give conpounds of formula 6?@%3“#%@’%%§§§%H:gggﬁﬂﬁgrnu|a (1v) are
known or can be prepared by hydrol ysing the benzyl, nethyl or ethyl ester
in conpounds of fornula (VI). ghe rrgﬁggéngrhgg%'g%%lrh%tﬁﬁ’kes place in a
solvent in the presence of a base, preferably in a ténperature range from
0OC to 40C under atnospheric pressure. Exanples of bases are al kali netal
hydr oxi de such as |ithium sodipdm or potassi um

Z1fand Z2f independently of one another are a number 1, 2
or 3,

R and R independently of one another represent hydrogen or
methyl,

R represents amino or hydroxy,
kf is apumber O or 1,
and

If, wf, xf and yf independently of one another are a number 1, 2, 3 or
4,

w and x independently of one another are a number 1, 2, 3 or 4,

\HGOFX

independently of one another may when w or X equals 3 carry a hy-
droxy group,

and their salts, their solvates and the solvates of their salts.

Preference is also given in the context of the present invention to compounds of formula (1)
or (Ia) in which



hydroxi de, with preference for |ithium hydroxide. Exanples of solvents are
hal ohydr ocar bons such as di chl oronethane or trichloronethane, ethers, such
as tetrahydrofuran or dioxane, or alcohols such as nethanol, ethanol or

i sopropanol, or dinethylformamde. It is |likew se possible to enpl oy

m xtures of the solvents or m xtures of the solvents with water.
Tetrahydrofuran or a m xture of nethanol and water are particularly
preferred. The conpounds of formula (VI ugare known or can be prepared by
reacti ng conpounds of formula 59 H Oboc-Nj 27 Z~- OORNMI), H= Z
ORROF/ F F\ 1 F F wierein R2, R7, R26 and R27 have the neani ng

ment i oned ove, in the firs% stage with acids as described for the second
stage of net hodSPERMSAHEOPRP! fUMY2 i b the second stage with bases. In the
second stage the reaction with bases generally takes place in a solvent,
preferably in a tenggrature range fromOC to 40C under atnospheric
pressure. Exanplses of bases are al kali netal hydroxides such as sodi um or
pot assi um hydr oX\de r oal kali metal carbonates such as cesium carbonate,
sodi um or pot assi ywaFbonate, or other bases such as DBU, triethylani ne or
di i sopropyl ethylam ne, with preference for triethyl- am ne. Exanples of

sol vents are hal ohydrocarbons such as chloroform nethylene chloride or
1,2-dich|oroeth§§§dnpr tetrahydrofuran, or mxtures of the solvents, with
pref erence for

* is the linkage site to the nitrogen atom,

R>  represents a group of formula *_CONHR" or *-CH,CONHR",
wherein
* is the linkage site to the carbon atom,

R' and R" independently of one another represent a group of formula
R4a Rsa RBa $QE
' l
e A SNENSET
kat lla ' Xa !

NH, Q
* * R16a
12a or N/
OH

wherein
* is the linkage site to the nitrogen atom,
R*  represents hydrogen, amino or hydroxy,

R™  represents hydrogen, methyl or aminoethyl,



met hyl ene chl oride or tetrahydrofuran. The conmpounds of fornula (VI1) are
known or can be prepared by reacting conpounds of fornula 60 BnO Rzs HO Z
bo Ol I OR(MVIIlI), ~NONH71Z HORRO whherein R2, R7, R6 and R27
have the neani ng nmenti oned above, wi th pentafl uorophenol in the presence of
dehydrating reagents as described for the first stage of nethods [A] and
[B]. The reaction preferably takes place with DMAP and EDC in

di chl oronethane in a tem perature ranget7from-40C to 40C under atnospheric
pressure. The conpounds of forrmula (VII1) are known or can be prepared by
reacti ng conpounds of formula BhnOR26 H O (I1X), z boc-NII ORR7 |~-N ON
HR 1 OIMSE RZ O wherei n,d&2, RY nd R27 i he meani ng nenti oned
above, with fluoride, i rrlkpar trle%rﬁfeglr%%v&%tr%e e ?'gggrb({%y}%é’mmni um fluoride. The
reaction generally takes place in a solvent, preferably in a tenperature
range from -10C to 30C ucgder at nospheric pressure. Exanples of inert

sol vents are hal ohydrocarbons such as di chl oronet hane, or hydrocar- bons
such as benzene or toluene, or ethers such as tetrahydrofuran or di oxane, or
di met hyl R and R®  together with the nitrogen atom to which they are

bonded form a piperazine ring,

R*and R'"™ independently of one another represent
*_(CHa)z1a.-OH, *~(CHa)z2,-NHR'* *_CONHR'** or
*.CH,CONHR ',

wherein
* is the linkage site to the carbon atom,

Zlaand Z2a independently of one another are a number 1, 2
or3,

RY*  represents hydrogen or methyl,
and

R'* and R'* independently of one another represent a group

of formula
R4c $5c
ke o R
wherein
* 1s the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,

R*  represents hydrogen, methyl or aminoethyl,



61 formamde. It is |likew se possible to enploy m xtures of the solvents.
Tet rahydrof uran and dinethyl fornmam de are preferred solvents. The conpounds
of formula (I X) are known or can be prepared by reacting conpounds of
formula BnOR26 zI~ NOHNOR 27 (X), H 12 OTMSE R O wherein R2, RZ6 and
R27 have the neaning nentioned above, wth conpounds of forrmula O H boc N
OH (XI), R wherein R7 has the neaning nentioned above, in the presence of
dehydrating reagents as described for th@ first stage of nethods [A] and
[B]. The conpounds of forrmula (X) are known or can be prepared in analogy to
t he met hods described in the exanples section. The conpounds of fornmula
(XI') are known or can be prepgsed i_n _ana ta known hods. The
conmpounds of the invention Shi&/a 5grﬁgﬂkgg¥§ﬁﬁgOB?mﬁﬁﬁﬂﬁgcological and
pharma- cokinetic effects which could not have been predicted. 62 They are
therefore suitable for use asqediga Eﬁ@egdﬁrﬂhe treat ment and/ or

prophyl axis of diseases in hunmans and animals.” The conpounds of the

i nvention can, due to of their pharmacol ogi cal properties, be enployed
alone or in conbination with gjher active ingredients for the treatnent

and/ or

Ic isanumber 1, 2, 3 or 4,

R*and R""®  independently of one another represent hydrogen or
methyl,

R'™  represents amino or hydroxy,

R'*  represents a group of formula

R R
ol
kd Id ~R
wherein
* is the linkage site to the nitrogen atom,

RY represents hydrogen, amino or hydroxy,
R represents hydrogen, methyl or aminoethyl,
R represents hydrogen or aminoethyl,

kd isanumberQor 1,

and

1d 1s a number 1, 2, 3 or 4,



prophyl axi s of infectious diseases, especially of bacteria] infections. For
exanple, it is possible to treat and/or prevent |ocal and/or systemc

di seases caused by the follow ng pathogens or by m xtures of the foll ow ng
pat hogens: gram positive cocci, e.g. staphylococci (Staph. aureus, Staph.
epidermdis) and strepto- cocci (Strept. agal actiae, Strept. faecalis,
Strept. pneunoni ae, Strept. pyogenes); gram negative cocci (neisseria
gonorrhoeae) as well as gram negative rads such as enterobacte- riaceae,
e.g. Escherichia coli, Haenophilus influenzae, Citrobacter (Ctrob.
freundii, Ctrob. divernis), Salnonella and Shigella; furthernore

kl ebsi el l as (Kl ebs. pneunopni ae Kl eb ytocy), Enterobacter (Ent.

aer ogenes, Ent. aggl oner s),‘i%PHW ?%§§$¢atia (Serr. marcescens), Proteus
(Pr. mrabilis, Pr. rettgeri, Pr. vulgaris), Providencia, Yersinia, as well
as the genus Acinetobactghd The anti bacterial range additionally includes

t he genus Pseudonbnas (Ps. aeruginosa, Ps. maltophilia) and strictly
anaerobi ¢ bacteria such as Bacteroides fragilis, representatives of the
genus Peptococcus, Pept O%I\@ath@%ﬁ&%'%deﬁéld\éﬁﬂl} of @ dndthed SRUSHIFhIRS T . UM
furthernore nycopl asmas (M pngynoniae,” M hominis, M urealyticum as well
as mycobacteria, e.g. Mycobacteriumtubercul osis. The above |ist of

pat hogens is nmerely by way of exanple and is by no neans to be inter- preted
restrictively. JExanplesuMiBech 2m8Y%rhe nentioned of diseases which are caused
by the pathogéens nentioned or m xed infections and can be prevented,

i nproved or healed by the topically applicable preparations of the
invention, are: infectious diseases in humans such as, for exanple, septic

i nfections, bonéi&%@'joint i nfections, skin infections, postoperative wound
i nfections, abscess s,nﬁyb@gﬁﬁ@qum@gQg 5@5&%&&%ﬁ§m infected buns, bum
wounds, infections in the ora region,nYnfectio s after dental operations,
septic arthritis, mastitis, tonsillitis, genital infections and eye

i nf ecti onsandAREF $alfs! MeirRORARS andaRisBlvarh of tHeRGhltoNs can al so be treated in
ot her species. Exanples which may be nentioned are: Pigs: coli diarrhea,
ent er ot oxem a, sepsis, dysentery, salnonellosis, netritis-mastitis-

agal act i aePsfenctcoieglsargisen i the coBextFifthapratent ivattidreto cohgpepndgaddbapula (1)

di arrhea, @gpsiiswhivhonchopneunoni a, sal nonel |l osi s,

R’ represents a group of formula

0
* /Rm . 0]
N R17
H or d N~
A—OH H
whereby
* is the linkage site to the nitrogen atom,
A represents a bond or phenyl,

R'® and R! independently of one another represent a group of formula



pasteurell osis, nycoplasnosis, genital infections; Horses:

bronchopneunoni as, joint ill, puerperal and postpuerperal infections,

sal nonel l o- sis; Dogs and cats: bronchopneunonia, diarrhea, dermatitis,
otitis, urinary tract infections, prostatitis; Poultry (chickens, turkeys,
quai |, pigeons, ornanmental birds and others): nycoplasnosis, E. col

i nfections, chronic airway di seases, sal nonellosis, pasteurellosis,
psittacosis. It is |ikew se possible to #reat bacterial diseases in the
reari ng and managenent of produc- tive and ornanental fish, in which case
the anti bacterial spectrumis extended beyond the pathogens nentioned above
to further pathogens such as, for exanple Past eurelgl a, Brucell a,

Campyl obacter, Listeria, Réfy3|peﬁb?hr|s cof?nebacﬁ%rla Borel li a,

Treponema, Nocardia,, RiKettsie, lYersmla erpresgt invention further
relates to the use o sof, t he” I nv w0 for the treatnent

and/ or prophyl axi s of ditseksles!b pre erably of bacterial diseases, especially
of bacterial infections. The present invention further relates to the use
of the conmpounds of the invendi on Los the treatnent and/or prophyl axis of

di seases, especially of the'jaforengntioned di sease®H,The present invention
further relates to tl:e/u{%(\%wﬂnpounds of¥th
production of a nedi canent” for btreafhent an

i nvention for the

pREPhyl axis of diseases,
especially of the aforenentioned di seases. The present invention further
relates to a nmethod for the treatnent and/or prophylaxis of diseases,
especially of the aforenentioned di seases, using an antibacterially
effective anpunt ofwh¢teinconpounds of the invention, The compounds of the
invention may act system cally and/or locally. For this pur pose, they can
be adm nistered in a suitable way such as,. for exanple, orally,
parenteral ly, pul nohari I1§thenl&§(&g¢ site 1§ ,thg Nitrgeen #'9m. | | ngual Iy, buccal Iy,
rectally, dermally, transdernally, conjuctivally or otically or as an

i npl ant or stent. 64 s4For thes ni stration routes the conpounds of the
i nventi on can be adnfni stfsP@aerﬁ%ﬁ ‘{pogen amino Or?‘ydroxy’

R*® represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,
or

R®and R®  together with the nitrogen atom to which they are bonded
form a piperazine ring,

8 and R'?* independently of one another represent *—(CH,)z1,-OH or
*-(CH2)z2-NHR ™,

wherein

* is the linkage site to the carbon atom,
R"®  represents hydrogen or methyl,

and

Z1b and Z2b independently of one another are a number 1, 2 or 3,



suitable adm nistration forns. Suitable for oral adm nistration are

adm nistration fornms which function according to the prior art and deliver
t he conpounds of the invention rapidly and/or in nodified fashion, and

whi ch contain the compounds of the invention in crystalline and/or
anor phi zed and/or dissolved form such as, for exanple, tablets (uncoated
or coated tablets, for exanple having coatings which are resistant to
gastric juice or dissolve with a delay an are insoluble and control the

rel ease of the conpound of the invention), tablets or filns/wafers, which
disintegrate rapidly in the orale cavity, fiInE/IyophiIisates capsules (for

el 0ts, powders, erkl SRAR SORBER-TRY 5 B s BB AR

Parenteral adm nistration can take pl ace with avoi dance of an absorption
step (e.g. intrave- guows, i racardi ac, intraspinal or

i ntral unbar) or mntﬁﬁlncfﬁ@?%% @%Cgbg%?g§ tion (e.g. intramuscular
subcut aneous, i ntracutaneous, percutaneous or intraperitoneal).

Admi ni stration fornqd§U|Q§Q5ﬁnﬁggogpfenteral adm nistration are, inter alia,
preparations for injection and infusion in the formof solutions,

suspensi ons, enulsions, |lyophilisates or sterile powders. SU|tabIe for the
other adm nistrati onbr@utﬂsaxﬂ%mﬂe}fen@mmfene RRGhemee W hufdbr {01 % or

i nhal ation (inter alia powder inhalers, nebulizers), nasal drops sol uti ons,
sprays; tablets, filns/wafers or capsules for lingual, sublingual or buccal
adninistration,dsupﬁeahhnhhe&;Zmﬁheparations for the ears or eyes, vagina
capsul es, aqueous suspensions (lotions, shaking mxtures), Iipophilic
suspensi ons, oi ntnents, creams, transdernal therapeutic systems (such as,
for exanpland their stisstheirspivites pad thesolvatsank theitsslts.ng powders, inplants or
stents. The conpounds of the invention can be converted into the stated
adm ni stration forns. is cap take place in a manner kpown per se by

mi xi ng wi tAMOAS these, rnamce rly, pr&@ap%eeewnds &k thysesigiwhugh B éemssméﬁtgsouprhese
ex0|p|ent50ﬁﬁ@nWGe inter alia, carriers (for exanple mcro- crystalline
cel lul ose, |l actose, mannitol), solvents (e.g. liquid polyethylene glycols),
enul si- fiers and djspersants or wetting agents (for exanple sodi um dodecyl
sul fate, polyoxysonpi- tan oleate), binders (for exanple

pol yvi nyl pyrroky do syhthetic gnd ngtural polymers (for exanple

al bum n), stabill ersn(e.g. ant i oxj_dankts gu@ﬁ as, for exanplie, asegrbic

acid), R
N/
H

k

O
* O
R16 .
-~ 17
N R
OH

Preference is also given in the context of the present invention to compounds of formula (I)
or (Ia) in which

R} represents a group of formula



colors (e.g. inorganic pignents such as, for exanple, iron oxides) and taste
and/ or odor <corrigents. The present invention further relates to

medi canments which conprise at | east one com pound of the invention, usually
together with one or nore inert, nontoxic, pharmaceutically suitable
excipients, and to the use thereof for the aforenentioned purposes. 65 It
has generally proved advant ageous on parenteral adm nistration to adm nister
amounts of about 5 to 250 ng/ kg of bodys2wei ght per 24 h to achi eve
effective results. The ampbunt on oral administration is about 5 to 100
ng/ kg of body weight per 24 h. It may neverthel ess be necessary where
appropriate to deviatg fromthe stated anounts, in particular as a function
of the body wei ght, "adm nistration route, individual behavior towards the
active ingredie&t, najure of the preparation and time or interval over which
adm ni stration S pkgce. Thus, it may be sufficient in some cases to nake
do with less than the jpf orenenti oned m ni nrum anount, whereas in other cases
t he stated uppet it §R1 e exceeded. Wiere | arger anounts are

adm nistered, it may HDe avisable to divide these into a plurality of

si ngl e doses over the day.' The percentage data in the follow ng tests and
exanpl es are percentages by wei ght unless otherw se indicated; parts are
parts by weight. Solvent ratios, dilution ratios and concentra- tion data
for liquid/liqu¥ee™® utions are in each case based on vol une. 66 DETAILED
DESCRI PTI ON OF PREFERRED EMBODI MENTS A. Exanpl es Abbrevi ations used: abs.

absolute aq. aaueous  H050%H o H9Sibghd aBiil Oxyoarbonyl COCL3 chlorof orm

R"¥and R independently of one another represent hydrogen or a group of for-

mula
R 4o R5e Rse nge
l
* N\ be */L%*NH
kel Jle R we
10e e
R R NH,
. NH \HJ\ 2
Xe or ve R e
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*  represents hydrogen, methyl or aminoethyl,

R*  represents hydrogen or aminoethyl,



d doublet (in '"H NVR) dd doubl et of doublets (in 'H NV DCC

di cycl ohexyl carbodii mde DI C diisopropylcarbodiimde DI EA

di i sopropyl et hyl am ne (Hunig's base) DMSO di net hyl sul foxi de DVAP

4- N, N-di net hyl am nopyri di ne DM dinet hyl formam de EA et hyl acetate (acetic
acid ethyl ester) EDC N - (3-dinmethyl am nopropyl)-N-ethyl earbodii mde x HCl
ESI el ectrospray ionization (in MS) Ex. exanple Fnoc

9-fl uor enyl net hoxycar bonyl HATU 53

O (7-azabenzotriazol -1-yl)-NN, N , N -tetranet hyl uroni um hexaf | uorophos- phate
HBTU O (benzotriazol -1-yl)-N NN N -tetramethyl ur oni um hexaf | uor ophosphat e

perf or mance |1 qui d o oot 43 éhe'?zv@ﬂf}é%%é&eé& PhER AP B Pnas

spectroscopy m nulti pI et BN mnute I\/B mass spectroscopy NWVR
nucl ear magneti c resonance spectroscopy MIBE net hyI tert-butyl ether Pd/C

ipﬁljleidi( Iurr? '(I:'(Eg)on PREY:RER Rad:! ulgcrié)ﬂ%plgen?l of InS4th&'re r'esen%l"_‘k—w))z]e H §F ention
*(CHp)z2e-NHR ",

wherein
* is the linkage site to the carbon atom,
R™¢  represents hydrogen or methyl,
and
Zle and Z2e independently of one another are a number 1, 2 or 3,
R™ and R'"®  independently of one another represent hydrogen or methyl,
R'™  represents amino or hydroxy,
ke is a nomber O or 1,
and
le, we, xe and ye independently of one another are a number 1, 2, 3 or 4,
whereby R'® and R" are not simultaneously hydrogen,
e is anumber 1, 2 or 3,
and their salts, their solvates and the solvates of their salts.

The invention further relates to a method for preparing the compounds of formula (I) or
their salts, their solvates or the solvates of their salts, whereby according to method

[A] compounds of formula



RP reverse phase (in HPLC) RT roomtenperature 67 R, retention tinme (in
HPLC) s singlet (in "HNWVR) sat saturated t triplet (in'HNW) TBS
tert-butyldinmethylsilyl TFA trifluoroacetic acid THE tetrahydrofuran TLC
thin-1ayer chromatography TMSE 2-(trimethylsilyl)ethyl TPTU
2-(2-0x0-1(2H)-pyridyl)-1,1,3,3,-tetramethyluroniumtetrafl uoroborate Z
benzyl oxycarbonyl 68 LC M5 and HPLC nethods: Method 1 (LC-MS): Instrunent:
M cromass Quattro LCZ with HPLC Agilent seeries 1100; colum: Phenonmenex
Synergi 2 Hydro-RP Mercury 20 nmx 4 nm eluent A- 1 1 of water + 0.5 ml of
50% formc acid, eluent B: 1 1 of acetonitrile + 0.5 mM of 50%formc acid,
gradient: 0.0 mn 90%A --> 2.5 min 30%A -* 3.0 mn 5%\ -4 4.5 mn 5%\ flow
rate: 0.0 mn 1 m/mn, 25mn/ \in 2. m/mn; oven: 50C W
detection: 208- 400 nm Met Srunent type: Mcromass ZQ
HPLC i nstrunent type: Waters col um: Phenonenex Synergi 2p
Hydro-RP Mercury 20 x 4 nm eluent A wat er +05n1 of 50% formc
acid, eluent B: 1 |1 of acetonitH#i qf 50% ﬁi c acid; gradient:
0.0 min 90%A --> 2.5 min 3% -x 3. q{ni a 4 i HJ50% flowrate: 0.0
mnilm/nn 2.5nn/30mMmMmM f n;NevVen: 50C, WV detection:

210 nm Method 3 (LG MS): VB H nst it I_Eypé M
type: HP 0

romass ZQ HPLC instrunent

wherein R?, R and R have the meaning mentioned above, and boc is tert-
butoxycarbonyl,

are reacted in a two-stage process firstly in the presence of one or more dehydrating
reagents with compounds of formula

H,NR® (1),
wherein R has the abovementioned meaning,
and subsequently with an acid and/or by hydrogenolysis,
or

[B] compounds of formula

BnO
vy,

wherein R?, R” and R? have the meaning mentioned above, and Z is benzyloxycarbonyl,

are reacted in a two-stage process firstly in the presence of one or more dehydrating
reagents with compounds of formula



1100 seri es;
4 mm eluent A- 1 1 of water + 0.5 m of 50% formc acid, eluent B: 1 1 of
acetonitrile + 0.5 mM of 50%formc acid; gradient: 0.0 min 90%A -> 2.5 m
30%A ---> 3.0 min 5%\ -> 4.5 min 5% flowrate: 0.0 mn 1 mM/mn, 2.5
mn/3.0 mn/4.5 mn 2 mM/mn; oven: 50C, WV detection: 210 nm Method 4
(LGMS): Instrunment: Mcromass Platform LCZ with HPLC Agilent series 1100;

colum: Grom SIL120 ODS-4 HE, 50 mMmmx 2.¢mm 3 m eluent A: 1 1 of water
1 mM of 50%formc acid, eluent B 1 1 of acetonitrile + 1 nm of 50% formc

W DAD;, col umm: Phenonenex Synergi 2g Hydro-RP Mercury 20 mm x

acid; gradient: 0.0 min 100%A -> 0.2 min 100%A -> 2.9 min 30%A -> 3.1 mn
10%A --> 4.5 mn 10%\; oven: 55C ﬁ{%](hﬁu rate; 8 mM/mn; UV detection:

208- 400 nm Method 5 (LC MS):

ment @{1 e: M Cromass ZQ HPLC

instrument type: Waters Alli ance 2795; colum: Merck Chronolith SpeedROD

rnw&%gg@ heeargéb@\?m%gﬁmgmg ’?;| of 50%fornic acid/l; eluent B:

RP- 18e 50 x
acetonitri

orm cC acl

mn 9598 -> 4.0 mn 95%3 oven: 35C, flowrate: 0.0 mn 1.0 M/mn -> 3.0
mn3.0n ction: 210 nm W©Method 6
il lese%én@y Witk an- andrﬂr/ bg” gfa}dsd'%ng?glﬁ’

(LG MB) :

I nstrument type: HPLC i nstrument type: HP 1100

series; WV DAD; col um: GromS| 120 CDS—4 HE 50 Mmx 2 mm 3.0 m el uent
A. water +ThOGepBbaRiof Hsaltotii Be @&hiﬂé&for%ka&ﬁme ch?&ﬁatagmabny bf atevePfedl of

50% formc
4.5 mn 90
Met hod 7 (

?%%E lcBluban \gftﬁlgh Q&ttomgllg wWhkd? it With tHe Qadlté%ﬁ)

etés rrm 69
I ns rurrent type:

ﬁ}gg%%l nstrurren [t §C1 Cgé{@zgl%

Waters Alliance 2790; col um: GromS| 120 ODS-4 HE50 mfmx 2 mm 3.0 m

el uent A:
of 50% f or
9098 --> 5
0.75 M/ m

Wt GlventtorrRPthbr ﬁiatéqa%flﬂétﬂb&fo@ﬂ' arlﬁé Hﬁ%nﬁouﬁ‘&eéﬁﬂhﬁﬁlh S ot th%oo !

gat@sc g» adloffha toe erH]cH ftRe Cofl PeByatgs § t e
ﬂlgﬁ‘/ﬂ%’oé‘“és e co%é%gnﬁ‘t? P ks, QO"&R?“%EP%‘&%(E’%’.‘Q?? #?yn”}?f ﬁ}ﬁt hod 8

(LC-MB): | ﬁ‘%‘??%% basg) cromass Platform LCZ with HPLC Agilent series 1100
colum: Therno HyPURI TY Aquastar, 3 50 mmx 2.1 mm eluent A. 1 1 of water

The hydroxy group on R' is where appropriate protected with a tert-butyldimethylsilyl
group during the reaction with compounds of formula (III) which group is removed in the
second reaction step.

+

gradient: 0.0 mn 109 --> 3.0

Reactive functionalities in the radical R? of compounds of formula (III) are introduced into
the synthesis already protected, with preference for acid-labile protecting groups (e.g. boc).
After reaction has taken place to give compounds of formula (I}, the protecting groups can
be removed by a deprotection reaction. This takes place by standard methods of protecting
group chemistry. Deprotection reactions under acidic conditions or by hydrogenolysis are
preferred.

The reaction in the first stage of methods [A] and [B] generally takes place in inert sol-
vents, where appropriate in the presence of a base, preferably in a temperature range from
0°C to 40°C under atmospheric pressure.

Examples of suitable dehydrating reagents in this connection are carbodiimides such as, for
example, N, N'-diethyl-, N, N'-dipropyl-, N,N'"-diisopropyl-, N, N'-dicyclohexylcarbodiimide,
N-(3-dimethylaminoisopropyl)-N'-ethylcarbodiimide hydrochloride (EDC), N-cyclohexyl-
carbodiimide-N ‘-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-sulfate or 2-tert-butyl-5-methylisoxazolium perchlorate, or acylamino com-
pounds such as 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline, or propanephosphonic
anhydride, or isobutyl chloroformate, or bis(2-0x0-3-oxazolidinyl)phosphoryl chloride or
benzotriazolyloxytri(dimethylamino)phosphonium hexafluorophosphate, or O-
(benzotriazol-1-y1)-N, N, N N~tetramethyluronium hexafluorophosphate (HBTU), 2-(2-oxo0-

n

c{ﬁabfse in amdﬁlzg()% -3

mn



+ 0.5 mM of 50%formc acid, eluent B: 1 1 of acetonitrile + 0.5 m of 50%
formc acid; gradient: 0.0 mn 100%A --* 0.2 mn 100%A -> 2.9 mn 30%A -4
3.1 min 10%A -> 5.5 min 10%A; oven: 50C flowrate: 0.8 m/mn; W
detection: 210 nm Method 9 (LC-MS): M instrunent type: Mcromass ZQ HPLC
i nstrunment type: Waters Alliance 2790; colum: GomSil 120 ODS-4 HE 50 x 2
mm 3.0 m eluent B: acetoni- trile + 0.05% formc acid, eluent A water +
0.05% formc acid; gradient: 0.0 min 70 -+ 4.5 mn 9098 -> 5.5 mn 90%B;
oven: 45C, flowrate: 0.0 min 0.75 mM/mn ->4.5mn 0.75 mM/mn ->55 mn
1.25 mM/mn; UVdetection 210 rim NEthod 10 (LC—MS) I nstrunent: M cronmass

PlatformL P nt erles ; nmo Hypersil GOLD- 3
20 x 4 mnF% 1‘53'1{_?: %]te? qu;oalugl aig\foro ?@;(fg; 21%]’(),050I d (%%Lw)t B: 11
of acetoni F 7r¥a engogiagel-{5y1) oY Hframgtyfur uoFPRyosRRale % 0. 2
min 1000 @ bhydiexybengoiziagols (OB, o1 boRoMasolstai-n 109%; oven: 50C, flow
rate: 0.8 akytris(dimethylaeinsyphasphoriun henaflusenhosphnte (BGR)Cpr mixtures thessef; orHp
1100 wi t h DéBunetlectdfesgetiomiwitinbasés omasi| RP-18, 60 mMmmx 2 mm 3.5 gm
eluent A 5 nm of HCO M4/ 1 of water, eluent B: acetonitrile; gradi- ent: O
mn 298, 0.5 mn 298, 4.5 mn 9098, 6.5 mn 90%8; flowrate: 0.75 m/mn;
oven: 30C; Expmples ef:basgswarezhl@hnmtall\mbwateisuc(hHstg)r exampler Wpgivme Or PRassien wi t h
DAD det ect tahonatglonsediuroy patissiuRmbidBbonaG) onongani2 basys s8clbagtrialdyleaminesp: 5 ni
of HCl O4/ 1e.gf triathlybimine INamiethyBhomphelirenNVtméthyipipgridide,-4-dintethylaminop@idine 6c 5 i n
298, 4.5 nifs m@m}l amfimRe. 9098; flowrate: 0.75 m/mn; oven: 30C W
detection: 21 0 Starting conpounds Exanple 1A
5- Br ono- 2- net hyI benzal dehyde Br CH3 H O 77.7 g (583 nmmol) of al um num
t ri chl ori d&hacendensyien deprefenablY Oartied ot witle RIAGKTO irethh presence of a base, in par-

ticular diisopropylethylamine, or with EDC and HOBt in the presence of a base, in particu-

lar triethylamine.

Examples of inert solvents are halohydrocarbons such as dichloromethane or trichloro-
methane, hydrocarbon such as benzene, or nitromethane, dioxane, dimethylformamide or
acetonitrile. It is likewise possible to employ mixtures of the solvents. Dimethylformamide
is particularly preferred.

The reaction with an acid in the second stage of methods [A] and [B] preferably takes
place in a temperature range from 0°C to 40°C under atmospheric pressure.

Suitable acids in this connection are hydrogen chloride in dioxane, hydrogen bromide in
acetic acid or trifluoroacetic acid in methylene chloride.

The hydrogenolysis in the second stage of method [B] generally takes place in a solvent in
the presence of hydrogen and palladium on activated carbon, preferably in a temperature
range from 0°C to 40°C under atmospheric pressure.

Examples of solvents are alcohols such as methanol, ethanol, n-propanol or isopropanol, in
a mixture with water and glacial acetic acid, with preference for a mixture of ethanol,
water and glacial acetic acid.

The compounds of formula (I1I) are known or can be prepared in analogy to known
methods.

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



and cooled to OC. 40.0 g (333 nmol) of 2-nethyl benzal dehyde are added
dropwi se over the course of 30 mn. Then, 53.2 g (333 nmmol) of brom ne are
added over the course of 6 h at 0OC, the mxture is allowed to warmto RT
and then stirred for 12 h. The reaction solution is added to 500 m of

i ce-water. The aqueous phase is extracted a nunber of tinmes wth

di chl oronet hane. The conbi ned organi c phases are washed successively wth 2N
hydrochl oric acid, a saturated agueous s®di um bi carbonate sol ution and a
saturated aque- ous sodiumchloride solution. The organic phase is dried
over sodium sul fate and concen- trated in vacuo. The residue is purified is
silica gel chromatography and then via stalli- zation from cycl ohexane.
The precipitated product is c 3 ltrgtion. Yield: 3.2 g (5% of
theory) LC M (Method 7)HOR - WS (El): mz = 199 (MH)' Exanpl e
2A Met hyl (2Z)-3-(3-bronophenyl ut oxycar bonyl )am no] acrylate 71
Br QHN C1~ CH3 boc 0 7.48 m/ (59.5 of N, N, N, N-tetranet hyi guani di ne
are added to a solution, cool ¢ f 10 g (54. 1 mmol) of

3- br onobenzal dehyde and 17.7 4 eory! (V)
[(tert-butoxycarbonyl)amgy (di | yacetate in 200 m of
anhydrous tetrahydrofuran. Afte iq@‘for 4 hat -70C, the reaction

m xture is stirred for 15 hat 500 m " of &%ter and 500 m of ethyl
acetate are added to the m xture. The organic phase is washed with water,
dried over sodi | f gt @ and concentrat ed. The crude product is purified
by col um E‘E‘F{ﬂﬁa oj#zfﬁﬁglo avgitﬁ? E’ﬁaﬁggn’(eﬁg qdé‘%ﬁﬁ%tse cycl ohexane: et hyl
acetate 4:1). Yield: quant. LCM (Method 3): Rr = 2.61 min. M (El): nlz =
356 (M+H) +

with di(fert-butyl) dicarbonate in the presence of a base.

The reaction generally takes place in a solvent, preferably in a temperature range from 0°C
to 40°C under atmospheric pressure.

Examples of bases are alkali metal hydroxides such as sodium or potassium hydroxide, or
alkali metal carbonates such as cesium carbonate, sodium or potassium carbonate, or other
bases such as DBU, triethylamine or diisopropylethylamine, with preference for sodium
hydroxide or sodium carbonate.

Examples of solvents are halohydrocarbons such as methylene chloride or 1,2~
dichloroethane, alcohols such as methanol, ethanol or isopropanol, or water.

The reaction is preferably carried out with sodium hydroxide in water or sodium carbonate
in methanol.

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




"H NVR (300 MHz, DMSO-d6): 6 = 1.40 (s, 9H), 3.73 (s, 3H), 7.15 (br.s, 111),
7.48 (m 1H), 7.56 (dd, 1H), 7.63 (dd, 1H), 7.86 (s, 1H), 8.82 (br.s, 1H).
Exanple 3A is prepared fromthe corresponding starting naterials in anal ogy
to the above procedure: Exanple Structure Prepared in anal ogy Anal ytical
Data No. to Examle No. 3A/ \ 2A LCM (Method 4): R = 3.38 min. Br CH,
fromEx. | Aand Ms (El): mz = 446 (MtH)+ benzyl [(tent- 'H NVR (300 MHz,
CDCI3): )H H/ butoxycarbonyl)- S =1.3 (s, 9H), 2.28 (s, 3H), 5.30 H C~
N am no] (di met hoxy- (s, 2H), 6.21 (br. s, 1H, 7.04 (d, H3CO0 O
phosphoryl)acetate | H), 7.21-7.46 (m 7H), 7.10 (d, 0 O IH) 72 Exanple 4A
Met hyl 3-brpnp- Neo( f,ert - Qed,oxycar bonyl ) - L- phe al aninate Br / \ H3C CH3 N
e X o grhdeEk 112?"5%2%%3‘?%%’5‘@%?%[’0"@ and
met hyl - (22) - 3- (3- bronophenyl ) -2-[(tert-but oxycarbon- yl)am no]acryl ate
(Exanmpl e 2497 arx%ﬂgiséﬁs%éﬁ%linfbt 1'3% {h%e of 150 m of ethanol and 100 m of
a ,

di oxane. Under argon at nosphere 0 ng (0.214 mmol ) of hydrogenation
cat al yst

[ (+) -1, 2- biyfth 6R Beid Dt by MgV PROSRNATE) D8 RZ&HAEALE P RfcRd (B eV hdedi un( |
) of ot 110" Sior BB SRR eher S Bike 8RG8 d meFSrdinfieRHON € e

solution f

The hydrolysis can for example take place as described for the reaction of compounds of
formula (VI) to give compounds of formula (IV).

The compounds of formula (IV) are known or can be prepared by hydrolysing the benzyl,
methyl or ethyl ester in compounds of formula (V1).

The reaction generally takes place in a solvent in the presence of a base, preferably in a
temperature range from 0°C to 40°C under atmospheric pressure.

Examples of bases are alkali metal hydroxide such as lithium, sodium or potassium
hydroxide, with preference for lithium hydroxide.

Examples of solvents are halohydrocarbons such as dichloromethane or trichloromethane,
ethers, such as tetrahydrofuran or dioxane, or alcohols such as methanol, ethanol or
isopropanol, or dimethylformamide. It is likewise possible to employ mixtures of the
solvents or mixtures of the solvents with water. Tetrahydrofuran or a mixture of methanol
and water are particularly preferred.

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



genation is then carried out for 5 days under a hydrogen pressure of 3 bar.
The m xture is filtered through silica gel, and careful afterwashing with
ethanol is carried out. The filtrate 1is concentrated in vacuo and the crude
product is dried under high vacuum Yield: 9.2 g (89% of theory) LC M
(Method 3): R =2.63 min. M (E): mz = 358 (MtH) + ' H- NVR (400 MHz,
DMSO-d6): 6 = 1.32 (s, 9H), 2.74 (me, 1H), 3.03 (ne, 1H), 3.62 (s, 3H),
4.70 (me, 1H), 7.20-7.5 (m 5H). Exanpl essbA is prepared fromthe

correspondi ng starting materials in analogy to the above procedure: Exanple
Structure Prepared in Analytical Data No. analogy to Exanple No. 73

Exanpl e Structure Prepared in Analytical_Data No. analogy to Exanple No. 5A
4A LC-M5 (Method 6): Rt : C an Ex. 3A M5 (El): mz = 448
(MtH)' " H- NMR (300 MHz, BabCH3 3 H 1.39 (s, 9H), 2.24 (s, 3H),
2.83-3.15 Ho (m 2H, s, 1H), 5,09 (dd, 2H),

6.97 (d, | H), 7.14-7.48 ! ol e \6A Met hyl
3-brono-N-(tert-but oxycarbonyy) N L- phenyl aL7ani nate Br H3C, N OUCH
(VID),
F F
F F
F

wherein R, R”, R? and R*" have the meantng mentioned above,

in the first stage with acids as described for the second stage of methods [A} and [B], and
in the second stage with bases.

In the second stage the reaction with bases generally takes place in a solvent, preferably in
a temperature range from 0°C to 40°C under atmospheric pressure.

Examples of bases are alkali metal hydroxides such as sodium or potassium hydroxide, or
alkali metal carbonates such as cesium carbonate, sodium or potassium carbonate, or other
bases such as DBU, triethylamine or diisopropylethylamine, with preference for triethyl-
amine.

Examples of solvents are halohydrocarbons such as chloroform, methylene chloride or
1,2-dichloroethane, or tetrahydrofuran, or mixtures of the solvents, with preference for
methylene chloride or tetrahydrofuran.

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



| 3 boc 0 49.8 g (350.86 nmol) of iodonethane and 2.28 g (57.01 mmol ) of
sodi um hydride are added to a solution of 16.5 g (43.86 mvl) of nethyl
3-brono-N-(tert-but oxycarbonyl)-L- phenyl al ani nate (Exanple 4A) in 220 m of
anhydrous tetrahydrofuran. The reaction mxture is stirred overni ght at RT.
1000 mM of water and 1000 ml of ethyl acetate are added to the m xture. The
organi ¢ phase i s washed successively with water and a saturated sodium
chloride solution, dried over sodium sul §@te and concentrated. The crude
product is purified by columm chromat ography on silica gel (nobile phase
cycl ohexane: et hyl acetate 3:1). Yield: quant. HPLC (Method 11): R = 5.1
mn. M (DC(NH3)): nmlz = 390 : H NVR (400 MHz, CDCl13): S = 1.48
(d, 9H), 2.23 (d, 3H, 3. 09 (dd (dd,s1H), 3.75 (s, 3H, 4.70
(ddd, 1H), 6.92 (dd, 1H) Bn@38 spife 7A Met hyl

(2S)-3-(4'-(benzyl oxy)-3"-{(28) ' .(oxy)carbonyl]anino}-3-oxo-3-[2-(t
ri- nethyIS|IyI)ethoxy]propyI
bi phenyl -3-yl)-2-[(tert- butox
O-CH3 11 TMSE , O boc 024 sQ

am np] propanoate._BnO\ \ / Z\H O HN
6.0 4 (1eR¥méNMbf met hyl

‘ f hyl N.- pwényl al ani nate (Exanple 4A) and
11,7 g (18.4 m"rDI) of 2-(tt Myl sigyl) ephyl 12-
(benzyl oxy) - N-[ (benzyl oxy) car bohyl ] - 5- (4, @ tetramet hyl - 1, 3, 2- di oxabor ol a
n-2-yl)-L- phenyl al ani nate (Exanpl e 84A from W03/106480) in 80 m of
\hfﬁt gygonvﬁ%rroi{bq?iﬁgfa ﬁjmgef Lm\’\el%l?lrgnﬁe%tmnecpaebro%g Inert and saturated
bi s(di phenyl phosphi no) f errocenepal | adi um(11) chloride (PdCl 2(dppf)) and | |

g (34 mol )with pentaftuorophenol in the presence of dehydrating reagents as described for the first
stage of methods [A] and {B].

The reaction preferably takes place with DMAP and EDC in dichloromethane 1n a tem-
perature range from -40°C to 40°C under atmospheric pressure.

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

(X),

wherein R%, R7, R?® and R? have the meaning mentioned above,
with fluoride, in particular with tetrabutylammonium fluoride.

The reaction generally takes place in a solvent, preferably in a temperature range from
-10°C to 30°C under atmospheric pressure.

Examples of inert solvents are halohydrocarbons such as dichloromethane, or hydrocar-
bons such as benzene or toluene, or ethers such as tetrahydrofuran or dioxane, or dimethyl-



of cesium carbonate are then added. Argon is gently passed over the reaction
m xture, which is stirred for 10 h at 50C. The m xture is cool ed, taken up
i n di chl oronet hane and washed with water. The organic phase is dried over
magnesi um sul fate and the solvent is concentrated in vacuo. The residue is
purified by colum chromatography on silica gel (cyclohexane:ethyl acetate
15:1 -* 7:1). Yield: 6.82 g (52% of theory.). LCM (Mthod 1): Rt = 3.41
mn M (El): mz = 783 (MtH) +. Exanpl esgBA and 9A listed in the foll ow ng
table are prepared fromthe corresponding starting materials in analogy to
t he above pr ocedure 75 Exarrpl e Structure Prepared in Analytical Data No.
anal ogy to A HPLC I\/bt hod .12 1N, nO
From Bx.  aRTEAA s ke Wiy Qossﬂédi PR B4 st R aeull o
H3C O cH3 dimgthy ﬂ@" e praforrgd solvenisa | ¢ |vs (Method 9): R = 4.01 nin.
BnO\ / CH3 from Ex. 5A and M5 (ES) mz= 873 (MtH)' EXx. 84Afrom

Voos/ 106489’he %orgp(lﬁun §of F(')nnulal_hX) are known or can be prepared by reacting compounds of

formula

(X)a

2
OTMSE R= O

wherein R%, R? and R*’ have the meaning mentioned above,

with compounds of formula

H\/LOH (XD),

I]Iln

wherein R” has the meaning mentioned above,

in the presence of dehydrating reagents as described for the first stage of methods [A] and
[B].

The compounds of formula (X) are known or can be prepared in analogy to the methods
described in the examples section.

The compounds of formula (XI) are known or can be prepared in analogy to known
methods.

The compounds of the invention show a valuable range of pharmacological and pharma-
cokinetic effects which could not have been predicted.



TVMSEO boc 0O Exanple 10A Met hyl

(2S) - 2-am no- 3-(4' - (benzyl oxy)-3'-{(2S)-2-{[ (benzyl oxy) car bonyl ] am no
}-3-0x0- 3-[2-(trimethylsilyl)ethoxy]propyl}biphenyl-3-yl)propanoate
hydrochloride BnO\ \ / x HGO Z" O Ol~ H HZN CH3 TMSE110 O 54 m of a 4M
hydr ogen chl ori de-di oxane solution are added to a solution, cooled to 0C,
of 4.0 g (3.6 mmol ) of the conpound from Exanple 7A in 10 m of anhydrous
di oxane. After stirring for 3 h, the sot¥yent is evaporated in vacuo,
coevaporated several tines with dichloronethane and dried to constant

wei ght under high vacuum The crude product is reacted w thout further

purificati ua Vet hod 2. 24 .16 Pr%@f ) :
n L 66 rifogﬁzggﬁteéf?r YR RSt ot Tos oAt By SRR L ar e
prepared f t?ﬁﬁ‘steﬁél AR starting materials in analogy to the above
procedure: Exanpl e Structure Prepared in Anal ytical Data No anal ogy to
Exanpl e No 11A roduct regact e w .t h th BnO ~ from
Ex. 8A purl %‘PP% em qotign g Yo plheing Ba %‘%g o itgFS’\be | 0A

LC- M5 ( Met ]518 ne Qar gl on afion wi other active mgre 1ents for the eatment and/or

prophy axis of infectious dlseases especially of bacterial infections.

For example, it is possible to treat and/or prevent local and/or systemic diseases caused by
the following pathogens or by mixtures of the following pathogens:

gram-positive cocci, e.g. staphylococci (Staph. aureus, Staph. epidermidis) and strepto-
cocci (Strept. agalactiae, Strept. faccalis, Strept. pneumoniae, Strept. pyogenes); gram-
negative cocci (neisseria gonorrhoeae) as well as gram-negative rods such as enterobacte-
riaceae, ¢.g. Escherichia coli, Haemophilus influenzae, Citrobacter (Citrob. freundii,
Citrob. divernis), Salmonella and Shigella; furthermore klebsiellas (Kiebs. pneumoniae,
Klebs. oxytocy), Enterobacter (Ent. aerogenes, Ent. agglomerans), Hafnia, Serratia (Serr.
marcescens), Proteus (Pr. mirabilis, Pr. rettgeri, Pr. vulgaris), Providencia, Yersinia, as
well as the genus Acinetobacter. The antibacterial range additionally includes the genus
Pseudomonas (Ps. aeruginosa, Ps. maltophilia) and strictly anaerobic bacteria such as
Bacteroides fragilis, representatives of the genus Peptococcus, Peptostreptococcus, as well
as the genus Clostridium; furthermore mycoplasmas (M. pneumoniae, M. hominis, M.
urealyticum) as well as mycobacteria, e.g. Mycobacterium tuberculosis.

The above list of pathogens is merely by way of example and is by no means to be inter-
preted restrictively. Examples which may be mentioned of diseases which are caused by
the pathogens mentioned or mixed infections and can be prevented, improved or healed by
the topically applicable preparations of the invention, are:

infectious diseases in humans such as, for example, septic infections, bone and joint
infections, skin infections, postoperative wound infections, abscesses, phlegmon, wound
infections, infected burns, burn wounds, infections in the oral region, infections after dental
operations, septic arthritis, mastitis, tonsillitis, genital infections and eye infections.

Apart from humans, bacterial infections can also be treated in other species. Examples
which may be mentioned are:

Pigs: coli diarrhea, enterotoxemia, sepsis, dysentery, salmonellosis, metritis-mastitis-
agalactiae syndrome, mastitis;



Bno CH, fromEx. 9A M5 (ES): mz = 77

TMSE' O O Exanple 13A 2-(Trinethylsilyl)ethyl

(2S)-3-(4-(benzyl oxy)-3"-{(2S)-2-[((2S,4R) -5-{[ (benzyl oxy) carbon- yl]am no}
-2-[(tert-butoxycarbonyl)am no]-4- { [tert-butyl (dimethyl)silyl]oxy }

pent ano- yl)am no] - 3- met hoxy- 3- oxopr opyl } bi phenyl - 3-yl ) -2-{

[ (benzyl oxy) car bonyl ] am no} pro- panoate 77 BnO z'~ N OHN O-1 CH3 H TMSE' O
NO O boc 011 TBS NH 1 =z At OC (bath s®nperature), 1.26 g (3.32 mmol) of
HATU and 1.1 m (6.2 mol) of Hunig's base are added to a solution of 1.91 g
(2.66 mol ) of the conpound from Exam ple I0A and 1.45 g (2.92 mmol ) of

(2S, 4R) - 5- ben ar bo

but oxycarb 51'&1 aﬁ&&g& k> egrrg’fyl Ifr\gai #iyt@ thP%}?ﬁ“é% 1%es% aor?g}l?:m%im d
(Exanpl e 1R&" 37’ %’4%“63 F‘P]‘aé ff198F abs. DMF. The mixture is stirred
for 30 mn at thls terrperature then a further 0.55 M (1.1 mmol) of

Huni g's ba t. t. r Af ter
feaction oV or%ars cqlz)g 1&1 IP% g angtn@ L%é'%e[rﬂ at%d (9%§t§{1!:r§¥ﬁglntfgctmh§ %aﬁr?onRﬁo 01t he
residue is® aken up i n dichl oronethane, The organic phase IS vvashed W|th
wat er and a saturated sodiumchloride solution, dried over sodiumsulfate
and

773 (MHCI +H)+ x HCl Z° OBn H H,N
|
(

Dogs and cats: bronchopneumonia, diarrhea, dermatitis, otitis, urinary tract infections,
prostatitis;

Poultry (chickens, turkeys, quail, pigeons, ornamental birds and others): mycoplasmosis,
E. coli infections, chronic airway diseases, salmonellosis, pasteurellosis, psittacosis.

[t is likewise possible to treat bacterial diseases in the rearing and management of produc-
tive and ornamental fish, in which case the antibacterial spectrum is extended beyond the
pathogens mentioned above to further pathogens such as, for example, Pasteurella,
Brucella, Campylobacter, Listeria, Erysipelothris, corynebacteria, Borellia, Treponema,
Nocardia, Rikettsie, Yersinia.

The present invention further relates to the use of the compounds of the invention for the
treatment and/or prophylaxis of diseases, preferably of bacterial diseases, especially of
bacterial infections.

The present invention further relates to the use of the compounds of the invention for the
treatment and/or prophylaxis of diseases, especially of the aforementioned diseases.

The present invention further relates to the use of the compounds of the invention for the
production of a medicament for the treatment and/or prophylaxis of diseases, especially of
the aforementioned diseases.

The present invention further relates to a method for the treatment and/or prophylaxis of
diseases, especially of the aforementioned diseases, using an antibacterially effective
amount of the compounds of the invention.

The compounds of the invention may act systemically and/or locally. For this purpose,
they can be administered in a suitable way such as, for example, orally, parenterally,
pulmonarily, nasally, sublingually, lingually, buccally, rectally, dermally, transdermally,
conjuctivally or otically or as an implant or stent.



concentrated. The crude product is purified by chromatography on silica gel
(nobi | e phase cycl ohexane/ethyl acetate 5:1 -). 3:1). Yield: 1.89 g (61% of
theory) LC-MS (Method 3): Rt=3.66 min. M (E): mz = 1161 (MH)'

Exanpl e 14A 78

2-(Trinethylsilyl)ethyl-(2S)-3- {4-(benzy| oxy)-3"-[(2S)-2-({(2S)-5-{

[ (benzyl oxy) carbon- yl]am no }-2-[(tert-butoxycarbonyl)am no] pentanoyl }

am no) - 3- met hoxy- 3- oxopr op- 64

yl ] bi phenyl - 3-yl }-2-{[ (benzyl oxy) car bonyl ] am no} propanoate BnO z\N O HN
CCRB8 HTMSE O zN~-O O boc NH | z At 0C (bath terrperature) 1.03 g (2.7

nmol ) of JU and Hun e sol ution
of 1.55 H% %@T %‘i‘“‘{" 5“&%%&’8"?“"? Etxhe tifin Gt b¢ %ﬁ% %%c‘?‘“( 2.59
mol ) of N&?“’[“( e ien ?}'H‘r?yl] N2- (tert - but oxycarbonyl) L-ornithine in
28 m of abs. DMF. The m xture is stirred for 30 mn at this tenperature,

E gﬁg e? aI 3{ L\Sh 1téble (}?r orm dadér?métrmt{ Qre %&:ﬂﬁﬁ% iof fgl%?sew}?i ﬁ)ﬁﬂgﬂgg 9%?&5 ?o the

yt hi
i s concent PG mﬁ& GORRY tHEj“}"ﬁ‘é""P}g@P@E}’ faF‘ S RARLEL®

di chl or omet3d HOERY Ha t8e fyeniinn eeffndéwnaprg Eef A
sodi um chl chssakved &g is as@lfqr@aalap@r tablstn (HMQ%ﬂdeitcéatﬁﬁ tabdghdenexammidl. The
crude prod dmvinlgsoat]ingsiWhleldatbyes:mmmgwmcapw wdisplve odthyedel gyrobirk énsohdbe
di chl or onetand centedlhiyd rekemst af the 30mpound ofFhd jnvenficed)dablits@r famé/MaFerafwhibieor y)
disintegrate rapidly in the orale cavity, films/lyophilisates, capsules (for example hard or
soft gelatin capsules), sugar-coated tablets, granules, pellets, powders, emulsions, suspen-
sions, aerosols or solutions.

Parenteral administration can take place with avoidance of an absorption step (e.g. intrave-
nous, intraarterial, intracardiac, intraspinal or intralumbar) or with inclusion of an absorp-
tion (e.g. intramuscular, subcutaneous, intracutaneous, percutaneous or intraperitoneal).
Administration forms suitable for parenteral administration are, inter alia, preparations for
injection and infusion in the form of solutions, suspensions, emulsions, lyophilisates or
sterile powders.

Suitable for the other administration routes are, for example, pharmaceutical forms for
inhalation (inter alia powder inhalers, nebulizers), nasal drops, solutions, sprays; tablets,
films/wafers or capsules for lingual, sublingual or buccal administration, suppositories,
preparations for the ears or eyes, vaginal capsules, aqueous suspensions (lotions, shaking
mixtures), lipophilic suspensions, ointments, creams, transdermal therapeutic systems
(such as, for example, patches), milk, pastes, foams, dusting powders, implants or stents.

The compounds of 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, pharmaceuti-
cally suitable excipients. These excipients include, inter alia, carriers (for example micro-
crystalline cellulose, lactose, mannitol), solvents (e.g. liquid polyethylene glycols), emulsi-
fiers and dispersants or wetting agents (for example sodium dodecy! sulfate, polyoxysorbi-
tan oleate), binders (for example polyvinylpyrrolidone), synthetic and natural polymers
(for example albumin), stabilizers (e.g. antioxidants such as, for example, ascorbic acid),
colors (e.g. inorganic pigments such as, for example, iron oxides) and taste and/or odor
corrigents.

The present invention further relates to medicaments which comprise at least one com-
pound of the invention, usually together with one or more inert, nontoxic, pharmaceutically
suitable excipients, and to the use thereof for the aforementioned purposes.



LCGMS (Method 1): Rt = 3.40 mn. M (El): mz = 1031 (MtH)' 79 Exanples
15A to 17A listed in the followng table are prepared fromthe correspondi ng
starting materials in analogy to the specified procedures: Exanple Structure
Prepared in Analytical Data No. analogy to Exanple No. 15A 13A LC- M5
(Method 5): R = 3.47 mn. ano fromEx. I I Aand M5 (ES): mlz = 1175
(MtH) " Ex. 14A from WO03/106480 Z, NOHCNO HCH TMSE o N o O boc 'TBS
Co N\H z 16A - 14A LC- M5 (Method 3): R 8552 min. BnO _ \ fromEx, 11 A and
M5 (ES): mlz = 1045 (MtH)' No5-[ (benzyl oxy)carbonyl]-N2- z\H OH C N O CH
(text-butoxy carbonyl)-L- TMSE O NO O ornithine boc ~INH

It has generally proved advantageous on parenteral administration to administer amounts
of about 5 to 250 mg/kg of body weight per 24 h to achieve effective results. The amount
on oral administration is about 5 to 100 mg/kg of body weight per 24 h.

It may nevertheless be necessary where appropriate to deviate from the stated amounts, in
particular as a function of the body weight, administration route, individual behavior
towards the active ingredient, nature of the preparation and time or interval over which
administration takes place. Thus, it may be sufficient in some cases to make do with less
than the aforementioned minimum amount, whereas in other cases the stated upper limit
must be exceeded. Where larger amounts are administered, it may be advisable to divide
these into a plurality of single doses over the day.

The percentage data in the following tests and examples are percentages by weight unless
otherwise indicated; parts are parts by weight. Solvent ratios, dilution ratios and concentra-
tion data for liquid/liquid solutions are in each case based on volume.



| z 17AV - 14A LC M5 (Method 3): Ri= 3.54 min. Bno CH fromEx. 12A and
MS (ES): mlz = 1121 (M+H)' NS-Benzyl - oxy)carbonyl]-N2 O HN oBn
(tert-butoxy- H carbonyl)-L- TMSE ON O O ornithine boc ~INH z Exanple
18A (2S)-3- {4-(Benzyloxy)-3"-[(2S)-2-( { (2S,4R) -5- { [(benzyl oxy)carbonyl ]
am no) -2-[(tert- butoxycarbonyl)am no]-4-hydroxypentanoyl }

am no) - 3- met hoxy- 3- oxopr opyl ] - bi phenyl - 3-

yl }-2-{[ (benzyl oxy) car bonyl ] am no} propaneéc acid 80 BnO'2 z\N O HN O-CH3
HHON- Oboc~ O OH NH I z 4.88 m (4.88 mol) of a IN

tetra-n-butyl ammoni um fluori de solution in THE are added to a sol ution of

1.89 g (1.63 mmol) h Wm—e—w— E§%$ &% E@ abs. DWW
with stirring. Aftel?é—%}\ a‘rILS Rt ; IEiSﬁEEE B ,I\P[fs i ce-wat er

and sone

A. Examples

Abbreviations used:

abs. absolute

aq. aqueous

Bn benzyl

boc tert-butoxycarbonyl

CDCl; chloroform

CH cyclohexane

d doublet (in '"H-NMR)

dd doublet of doublets (in 'H-NMR)

DCC dicyclohexylcarbodiimide

DIC diisopropylcarbodiimide

DIEA diisopropylethylamine (Hiinig’s base)

DMSO dimethyl sulfoxide

DMAP 4-N,N-dimethylaminopyridine

DMF dimethylformamide

EA ethyl acetate (acetic acid ethyl ester)

EDC N’-(3-dimethylaminopropyl)-N-ethylcarbodiimide x HCI1

ESI electrospray ionization (in MS)

Ex. example

Fmoc 9-fluorenylmethoxycarbonyl

HATU O-(7-azabenzotriazol-1-yD)-N,N, N’ N -tetramethyluromum hexafluorophos-
phate

HBTU O-(benzotriazol-1-y1)-N,N,N'N -tetramethyluronium hexafluorophosphate

HOBt 1-hydroxy-1H-benzotriazole x H,O

h hour(s)

HPLC high pressure, high performance liquid chromatography

LC-MS coupled liquid chromatography-mass spectroscopy

m multiplet (in '"H-NMR)

min minute

MS mass spectroscopy

NMR nuclear magnetic resonance spectroscopy

MTBE methyl fert-butyl ether

Pd/C palladium/carbon

PFP pentafluorophenol

q quartet (in "H-NMR)

R retention index (in TLC)

RP reverse phase (in HPLC)

RT room temperature



0.5 N hydrochloric acid are added. The m xture is imedi ately extracted with
ethyl acetate. The organic phase is dried over magnesi um sul fate,
concentrated in vacuo and dried under high vacuum The crude product is
reacted without further purification. Yield: quant. LCGM5 (Method 3): Rt =
2.90 mn M (El): mz = 947 (M+tH)' Exanmple 19A (2S)-3 - { 4-(B enzyl
oxy)-3"-[ (29)-2-({(2S)-5-{ [ (benzyl oxy)carbonyl]amno } -2-[(tert-butoxy-
car bonyl ) am no] pent anoyl } am no) - 3- net hogy- 3- oxopr opyl ] bi phenyl -3-yl }-2-{[ (be
nzyl - oxy)car bonyl ] am no} propanoic acid 81 BnOZ " OHN O~ CH3 HHO H O
iNO boc NH | z 3.58 m of a IN tetra-n-butylamonium fluoride solution
in THE are, added droer&;’/\/ilseutngl)e HSP(iJ tion of 2.38 g (1.79 mmol) of the
conmpound om Exarrpf.e “é‘z?(ﬁ Iy f absolute DMF. After 2 h at RT, the
mxture i § cool ed t&" lﬁnﬁ'l water and some 0.5 N hydro- chloric acid
are added3¥The ni xt %t@'ai“_él jmmediately extracted with ethyl acetate. The
organi c phase is drfradetdiredrI-hBResi um sul fate, concentrated in vacuo and

dri ed unddBSi gh véeetbwtyldihethylsigle product is reacted w thout further
purifi catild Vi el dtrifipoacdcetit 186 (Method 2): Rt = 2.88 nmin. M (El): mz =
931 (M+H) 'THF tetrahydrofuran

TLC thin-layer chromatography
TMSE 2-(trimethylsilyl)ethyl
TPTU 2-(2-ox0-1(2H)-pyridyl)-1,1,3,3,-tetramethyluronium tetrafluoroborate

Z benzyloxycarbonyl



Exanpl es 20A to 22A listed in the follwing table are prepared fromthe

corresponding starting materials in analogy to the specified procedures:
Exanple Structure Prepared in Analytical Data No. anal ogy to Exanpl e No.
Exanpl e Structure Prepared in Analytical Data No. analogy to Exanple No.
20A / \ - 18A Crude product was reacted without further BnO from Ex.|SA

82

purification zZ\HOHCNOJCH HOHON boc - ~-CHI z 21A/ \ - 19A Crude
product was reacted without further BnO %8/ from Ex. 16A purification \H O

HC INOCHHOHO NO boc ~NH I 22A/ \ - 19A LGC-MS (Method 6): R
3,90 mn z BnOCH, fromEx. 17A M5 (ES): mz = 1021 (MtH),

LC-MS and HPLC methods:

Method 1 (LC-MS): Instrument; Micromass Quattro LCZ with HPLC Agilent series
1100; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 mm; eluent A: 11
of water + 0.5 ml of 50% formic acid, eluent B: 1 1 of acetonitrile + 0.5 ml of 50% formic
acid; gradient: 0.0 min 90%A — 2.5 min 30%A — 3.0 min 5%A — 4.5 min 5%A,; flow
rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 208-
400 nm.

Method 2 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters
Alliance 2795; column: Phenomenex Synergi 2pu Hydro-RP Mercury 20 x 4 mm; eluent A:
11 of water + 0.5 ml of 50% formic acid, eluent B: 1 | of acetonitrile + 0.5 ml of 50%
formic acid; gradient: 0.0 min 90%A — 2.5 min 30%A — 3.0 min 5%A — 4.5 min 5%A;
flow rate: 0.0 min 1 m¥Vmin, 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection:
210 nm.

Method 3 (1L.C-MS): MS instrument type: Micromass ZQ; HPLC instrument type: HP
1100 series; UV DAD; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm

4 mm; eluent A: 11 of water + 0.5 ml of 50% formic acid, eluent B: 1 1 of acetonitrile +
0.5 ml of 50% formic acid; gradient: 0.0 min 90%A — 2.5 min 30%A — 3.0 min 5%A —
4.5 min 5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C;
UV detection: 210 nm.

Method 4 (L.C-MS): Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: Grom-SI1L.120 ODS-4 HE, 50 mm x 2.0 mm, 3 um; eluent A: 1 | of water +
1 ml of 50% formic acid, eluent B: 1 | of acetonitrile + 1 ml of 50% formic acid; gradient:
0.0 min 100%A — 0.2 min 100%A — 2.9 min 30%A — 3.1 min 10%A — 4.5 min 10%A;
oven: 55°C; flow rate: 0.8 ml/min; UV detection: 208-400 nm,

Method 5 (1.C-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters
Alliance 2795; column: Merck Chromolith SpeedROD RP-18e 50 x 4.6 mm; eluent A;
water + 500 pl of 50% formic acid/l; eluent B: acetonitrile + 500 pul of 50% formic acid/l;
gradient: 0.0 min 10%B — 3.0 min 95%B — 4.0 min 95%B; oven: 35°C; flow rate:

0.0 min 1.0 ml/min — 3.0 min 3.0 ml/min — 4.0 min 3.0 ml/min; UV detection: 210 nm.

Method 6 (1.C-MS): MS instrument type: Micromass ZQ; HPLC instrument type: HP
1100 series; UV DAD; column: Grom-Sil 120 ODS-4 HE 50 mm x 2 mm, 3.0 um; eluent
A: water + 500 pl of 50% formic acid/l, eluent B: acetonitrile + 500 pl of 50% formic
acid/l; gradient: 0.0 min 0%B — 2.9 min 70%B — 3.1 min 90%B — 4.5 min 90%B; oven:
50°C, flow rate: 0.8 ml/min, UV detection: 210 nm.




zZ\NOHN OB HHOHt O boc~N~~// H Exanple 23A

Pent af | uor ophenyl (2S) - 3-{4- (benzyl oxy)-3'-[(2S)-2-({(2S, 4R)-5-{[ (benzyl oxy)c
arbon- yl]amno }-2-[(tert-butoxycarbonyl)am no]-4-hydroxypent anoyl }

am no) - 3- met hoxy- 3- oxopropyl ] bi phenyl -3-yl }-2-{

[ (benzyl oxy) car bonyl ] am no} propanoate 83 BnO zl~ NH OHN O~ CH3 PFP H ON
boc O OH NH | z A solution of 1.54 g (1.63 mmvol) of the conpound from
Exanple 1SAin 50 ml of abs. dichloro neshane is cooled to -20C, and, with
stirring, 1.2 g (6.52 mml) of pentafluorophenyl, 0.02 g (0.16 mml) of
DVAP and 0.48 g (2.12 mmol ) of EDC are added. The tenperature is aIIowed to

slowy risgstg tgggli?ﬁe xture red over.n The m tur
concent r at St 5]7- dw{gn %% %H@P#%EQ *@Eﬁlgs ?{f
under hi gh AlhEsa A7 9%, cefumn: {3 mgS'é Iﬁo%lu aler 314
mn M (EMS00rylof30% fonrgicavicds{pluent: wéltghw platfﬂ p Epmangeid/]; gradl-
(2S) - 3- { 4- ehefyhox5PAB3>-1.4 ﬂﬁ) 4&!%8{{-)265 nin PPYderr §.6 oxin )90&Earvgh] 45°C; flow
rate: (0.0 min 0.75 ml/min = 4.5 min 0.75 ml/min 5.5 min — 5.5 min 1.25 ml/min; UV
detection: 210 nm.

Method 8 (1.C-MS): Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: Thermo HyPURITY Aquastar, 3 p 50 mm % 2.1 mm; eluent A: 1 1 of water
+ 0.5 ml of 50% formic acid, eluent B: 1 | of acetonitrile + 0.5 ml of 50% formic acid;
gradient: 0.0 min 100%A — 0.2 min 100%A — 2.9 min 30%A - 3.1 min 10%A —

5.5 min 10%A; oven: 50°C; flow rate: 0.8 ml/min; UV detection: 210 nm.

Method 9 (1.C-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters
Alliance 2790; column: Grom-Sil 120 ODS-4 HE 50 % 2 mm, 3.0 um; eluent B: acetoni-
trile + 0.05% formic acid, eluent A: water + 0.05% formic acid; gradient: 0.0 min 70%B —
4.5 min 90%B — 5.5 min 90%RB; oven: 45°C; flow rate: 0.0 min 0.75 ml/min — 4.5 min
0.75 ml/min — 5.5 min 1.25 ml/min; UV detection: 210 nm.

Method 10 (I.C-MS): Instrument: Micromass Platform LCZ with HPLC agilent series
1100; column: Thermo Hypersil GOLD-3u 20 x 4 mm; eluent A: 1 1 of water + 0.5 ml of
50% formic acid, eluent B: 1 1 of acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0
min 100%A - 0.2 min 100%A = 2.9 mm 30%A 2 3.1 min 10%A - 5.5 min 10%A;
oven: 50°C; flow rate: 0.8 ml/min; UV detection: 210 nm.

Method 11 (HPLC): Instrument: HP 1100 with DAD detection; column: Kromasil RP-18,
60 mm x 2 mm, 3.5 um; eluent A: 5 ml of HC10,4/1 of water, eluent B: acetonitrile; gradi-
ent: 0 min 2%B, 0.5 min 2%B, 4.5 min 90%B, 6.5 min 90%B; flow rate: 0.75 ml/min;
oven: 30°C; UV detection: 210 nm.

Method 12 (HPLC): Instrument: HP 1100 with DAD detection; column: Kromasil RP-18,
60 mm x 2 mm, 3.5 um; cluent A: 5 ml of HCIO4/1 of water, eluent B: acetonitrile; gradi-
ent: 0 min 2%B, 0.5 min 2%B, 4.5 min 90%RB, 15 min 90%B; flow rate: 0.75 ml/min;
oven: 30°C; UV detection: 210 nm.




am no) -2-[(tert-butoxycarbonyl)am no] pentanoyl)

am no) - 3- met hoxy- 3- oxopropyl ] bi phen- yl-3 -yl } -2- { [(benzyl oxy) carbonyl ]
am no} propanoate 84 BnOZ\HOFINOL, CH3 PFPHOINO boc = NH I z A
solution of 1.67 g (1.79 mmol) of the conpound from Exanple 19A in 70 m of
abs. dichloronmethane is cooled to -20C, and 1.65 g (8.95 nmol ) of

pent af | uor ophenyl, 0.025 g (0.18 nmol) of DVAP and 0.53 g (2.33 mmol) of
EDC are added with stirring. The tenperapure is allowed to rise slowy to
RT and the m xture is stirred overnight. The mxture is concentrated in
vacuo and the crude product is dried to constant wei ght under high vacuum

Yi el d: quag. LC—I\/B#I\/Et!hod 3): R =3.47 mn WM (El): mlz = 1097 (M+H) +
Exanpl es 2 a dinthe following table are prepared fromthe
corresponding starting materials in analogy to the specified procedures:

Exanpl e St r%@mlglgr epared in Analytical Data No. analogy to Exanple No. 85
Exanpl e St epared in Analytical Data No. analogy to Exanple No.

5-Bromo-2-methylbenzaldehyde

Br CH,

77.7 g (583 mmol) of aluminum trichloride are suspended in 200 ml of dichloromethane
and cooled to 0°C. 40.0 g (333 mmol) of 2-methylbenzaldehyde are added dropwise over
the course of 30 min. Then, 53.2 g (333 mmol) of bromine are added over the course of 6 h
at 0°C, the mixture is allowed to warm to RT and then stirred for 12 h. The reaction
solution is added to 500 ml of ice-water. The aqueous phase is extracted a number of times
with dichloromethane. The combined organic phases are washed successively with 2N
hydrochloric acid, a saturated aqueous sodium bicarbonate solution and a saturated aque-
ous sodium chloride solution. The organic phase is dried over sodium sulfate and concen-
trated in vacuo. The residue is purified is silica gel chromatography and then via crystalli-
zation from cyclohexane. The precipitated product is collected by filtration.

Yield: 3.2 g (5% of theory)
LC-MS (Method 7): R; = 3.26 min

MS (EI): m/z = 199 (M+H)"

Example 2A

Methyl (2Z7)-3-(3-bromophenyl)-2-{(tert-butoxycarbonyl)amino]acrylate



25A / \ - 23A Crude product was reacted without further BnO , / from Ex.
20A purification ZZzNOHCNOJH H3 PFPHO/N boc = OH NH | 26A/ \

- 24A Crude product was reacted without further
purification zZ\HON--,/ HC
R =3.32 mn z snO CH,
(MH)® zZ\HOHN Bn PFP HO N O boc H

LC-MS (Met hod 5):

Br

71

o)
HT “CH

boc O

from Ex.
z Exanpl e 28A 86

z enO/ fromEx. 21A
IN QUCH PFP H L~ O boc NH | 27A /7 \

22A MB (ES): mz =

7.48 ml (59.5 mmol) of N,N,N,N-tetramethylguanidine are added to a solution, cooled to
-70°C, of 10 g (54.1 mmol) of 3-bromobenzaldehyde and 17.7 g (59.5 mmol) of methyl
[(tert-butoxycarbonyl)amino}(dimethoxyphosphoryl)acetate in 200 ml of anhydrous
tetrahydrofuran. After stirring for 4 h at -70°C, the reaction mixture is stirred for 15 h at
RT. 500 mi of water and 500 ml of ethyl acetate are added to the mixture. The organic
phase is washed with water, dried over sodium sulfate and concentrated. The crude product
is purified by column chromatography on silica gel (mobile phase cyclohexane:ethyl
acetate 4:1).

Yield: quant.

LC-MS (Method 3): Ry =2.61 min.

MS (ED): m/z = 356 (M+H)".

'H-NMR (300 MHz, DMSO-dg): & = 1.40 (s, 9H), 3.73 (s, 3H), 7.15 (br.s, 1H), 7.48 (m,
1H), 7.56 (dd, 1H), 7.63 (dd, 1H), 7.86 (s, 1H), 8.82 (br.s, 1H).

Example 3A is prepared from the corresponding starting materials in analogy to the above

24A
1187

procedure:
Example Structure Prepared in analogy | Analytical Data
Ne. to
Example Neo.
3A 2A LC-MS (Method 4): R, = 3.38 min.
Br CH, from Ex. [Aand | MS (El): m/z = 446 (M+H)"
benzy! [(tert- 'H-NMR (300 MHz, CDCl,):
CH, / butoxycarbonyl)- | §=1.35(s, 9H), 2.28 (s, 3H), 5.30
HC N amino](dimethoxy- | (s, 2H), 6.21 (br. s, 1H), 7.04 (d,
H,C 0"< J 0\_© phosphoryl)acetate | 1H), 7.21-7.46 (m, 7H), 7.10 (d,
0 1H).




Met hyl

(29)-2-[((2S,4R) - 2- am no-5-{[ (benzyl oxy) car bonyl ] am no} - 4- hydr oxypent ano-
yl)am no] - 3-{4' - (benzyl oxy)-3"'-[(2S)-2-{ [(benzyl oxy)carbonyl]am no)

- 3- 0x0- 3- (pent a- fluorophenoxy) propyl ] bi phenyl - 3-yl | propanoat e hydrochl ori de
BnO Z,, NOHNOL CH3 HPFP HZNNOO x HO OH NH | z Wth stirring at
0C, 20 ml of a 4N hydrogen chl ori de-di oxane solution are added to a
solution of 1.81 g (1.63 nmol) of the corr_&oound from Exanple 23A in 10 m of
di oxane. The mixture is stirred for 30 n at 0C, the tenperature is
allowed to rise to RT, the mxture is stirred for a further hour and then
everything is evaporated to dryness in vacuo. After drying under high
vacuum t o @xasipddgAvei ght the product is obtained. Yield: quant. LC M5
(Method 3): Rt = 2.62 mn WM (El): mlz = 1013 (MHC +H)' Exanple 29A

Met hyl (2S)-2-[((2S)-2-am no-5-{[(benzyl oxy) carbonyl]am no }

pent anoyl| ) &edtind]3-Brofrd-N-((doe butpk yoayhongl)-Ij-pixByladanidatbenzy| oxy) car bonyl ] ami no)
- 3-0xo0- 3-( entafl uorophenoxy)- propyl]bi phenyl -3-yl } propanoat e hydrochl ori de
87 BnO\ \ / Z\NOHNOL, CH3 HPFP O HzN O

Br
H,C CH, H
H3C—¥ N
O—< 0\
O 0 CH

10 g (28.1 mmol) of methyl-(27)-3-(3-bromophenyl)-2-[(fert-butoxycarbon-
ylamino]acrylate (Example 2A) are dissolved in a mixture of 150 ml of ethanol and 100
ml of dioxane. Under an argon atmosphere, 100 mg (0.14 mmol) of hydrogenation catalyst
[(H)-1,2-bis((25,55)-2,5-diethylphospholano)benzene(cyclooctadiene)rhodium(]) trifluoro-
methanesulfonate] are added, and argon is passed through the solution for 30 min. Hydro-
genation is then carried out for 5 days under a hydrogen pressure of 3 bar. The mixture is
filtered through silica gel, and careful afterwashing with ethanol is carried out. The filtrate
is concentrated in vacuo and the crude product is dried under high vacuum.

Yield: 9.2 g (89% of theory)
LC-MS (Method 3): R = 2.63 min.
MS (ED): m/z = 358 (M-+H)"

"H-NMR (400 MHz, DMSO-dg): 8 = 1.32 (s, 9H), 2.74 (me, 1H), 3.03 (me, 1H), 3.62 (s,
3H), 4.70 (me, 1H), 7.20-7.5 (m, SH).

Example 5A is prepared from the corresponding starting materials in analogy to the above

procedure:
Example Structure Prepared in Analytical Data
No. analogy to
Example No.




x HCI NH |

solution are added to a
Exanple 24A in 20 m of di oxane.
the tenperature is allowed to rise to RT,

further

dryi ng under

quant .

V4

R, 2.73 m

t he

n N& (E):

mz = 997 (M HCL+H) +

Exanples 30A to 32A listed in the follow ng table are prepared fromthe

60 mn at 0C,
m xture is stirred for a
hour and then everything is evaporated to dryness in vacuo.
hi gh vacuum to constant wei ght the product
LC-Ms (Method 1):

After
is obtai ned. Yield:

A

corresponding starting nmaterials in analogy to the specified procedures:
Exanpl e St rggtpnmeTPrepareg ANt Yy tah atda .na@;i@fw toExanpteNg.
Exanpl e Stnuckyre}Prepared 1n Anal yti :alangéao No. ahalogy to Exanple Nad.
30A / ' - 28A Cruge product was react pdEsmipli®et ffurther BnO from Ex. 25
purification 2AN O H C N H PFP D HzM O Zz|Udaus QitktiNi 6): R, = 3.81 min.
Br CH, from Ex. 3A | MS (EI): m/z = 448 (M+H)"
'H-NMR (300 MHz, CDCl;):
CH,
He N §=1.39 (s, 9H), 2.24 (s, 3H), 2.83-3.15
H,C °—<0 4 0\_© (m, 2H), 4.57 (m,, 1H), 5.00 (br. s, 1H),
5.09 (dd, 2H), 6.97 (d, 1H), 7.14-7.48
(m, 7TH).
Example 6A

Methyl 3-bromo-N-(tert-butoxycarbonyl)-N-methyl-L-phenylalaninate

Br

O\

boc O

CH

3

49.8 g (350.86 mmol) of iodomethane and 2.28 g (57.01 mmol) of sodium hydride are
added to a solution of 16.5 g (43.86 mmol) of methyl 3-bromo-N-(fert-butoxycarbonyl)-L-
phenylalaninate (Example 4A) in 220 ml of anhydrous tetrahydrofuran. The reaction
mixture is stirred overnight at RT. 1000 ml of water and 1000 ml of ethyl acetate are added
to the mixture. The organic phase is washed successively with water and a saturated
sodium chloride solution, dried over sodium sulfate and concentrated. The crude product is
purified by column chromatography on silica gel (mobile phase cyclohexane:ethyl acetate

3:1).

Yield: quant.

HPLC (Method 11): Ry = 5.1 min.

MS (DCI(NH;)): m/z = 390 (M+H)".

Wth stirring at 0C, 60 mM of a 4N hydrogen chl ori de-di oxane
solution of 1.96 g (1.79 mol) of the conpound from
The m xture is stirred for

88



31A/ \ - 29A Crude product was reacted without further BnO/ from Ex. 26A
purification Z\ANOHCNOCH HPFP O HNO X NC NH | z 32A\ - 29A
LC-M5 (Method 5): Rt = 3.32 min Bno CH fromEx. 27A M5 (ES): mz = 1087
(MHC +H' N o HNOBn HPFP O HZN O z HCO ~'I NH z Exanple 33A Met hyl
(8S, 11S, 14S) - 17- (benzyl oxy) - 14- {[ (benzyl oxy) car bonyl ] am no}-11- ((2R)-3-{[ (be
nzyl - oxy)carbonyl ] am no) -2-hydroxypropyl)-10, 13-di oxo-9, 12-di azatricycl o
[14. 3. 1.126] henicosa-1(20),2(21), 3,5, 16418- hexaene- 8-car boxyl ate 89 BnO O
HO HNN\CH3 O=H

"H-NMR (400 MHz, CDCls): & = 1.48 (d, 9H), 2.23 (d, 3H), 3.09 (dd, 1H), 3.30 (dd, 1H),
3.75 (s, 3H), 4.70 (ddd, 1H), 6.92 (dd, 1H), 7.30 (m, 2H).

Example 7A

Methy! (25)-3-(4'-(benzyloxy)-3'-{(2S5)-2-{[(benzyloxy)carbonyl]amino }-3-0x0-3-[ 2-(tri-
methylsilyl)ethoxy|propyl} biphenyl-3-yl)-2-[(tert-butoxycarbonyl)amino}propanoate

zZ o) 0L

N HN CH
H | 3
TMSE 0 boc O

A solution of 6.0 g (16.8 mmol) of methyl 3-bromo-N-(fert-butoxycarbonyl)-N-methyl-/-
phenylalaninate (Example 4A) and 11.7 g (18.4 mmol) of 2-(trimethylsilyl)ethyl-2-
(benzyloxy)-N-[(benzyloxy)carbonyl]-5-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl1)-L-
phenylalaninate (Example 84A from WO003/106480) in 80 ml of 1-methyl-2-pyrrolidone
and 4 m) of water is rendered inert and saturated with argon. 1.37 g (1.67 mmol) of
bis(diphenylphosphino)ferrocenepalladium(Il) chloride (PdCl;(dppt)) and 11 g (34 mmol)
of cesium carbonate are then added. Argon is gently passed over the reaction mixture,
which is stirred for 10 h at 50°C. The mixture is cooled, taken up in dichloromethane and
washed with water. The organic phase is dried over magnesium sulfate and the solvent is
concentrated in vacuo. The residue is purified by column chromatography on silica gel
(cyclohexane:ethyl acetate 15:1 - 7:1).

Yield: 6.82 g (52% of theory.).
LC-MS (Method 1): Ry = 3.41 min
MS (ED): m/z = 783 (M+H)".

Examples 8A and 9A listed in the following table are prepared from the corresponding
starting materials in analogy to the above procedure:



z O OH zH Asolutionof 4.5mM (32.6 nmol) of triethylamne in 150 m of
di chl oronet hane is added dropw se, with vigorous stirring, to a solution of
1.71 g (1.63 nmol) of the conmpound from Exanple 28A in 600 m of abs.

di chl oronet hane over the course of 20 min. The mxture is stirred further
overnight and then everything is evaporated in vacuo (bath tenperature

about 40C). The residue is stirred with acetonitrile and the remaining solid
is collected by filtration and dried to7sonstant wei ght under high vacuum
Yi eId 0.611 g (45% of theory) LG M (Method 3): R 2.92 min WM (E):

m z 829 (NH—l) + Exarrpl e 34A NEt hyI

(8S, 118 1493 7= Icruyr {1 (Peh y’J ) Htamno

}-11-(3- {[(bEex%g/lfi oxy)car{)onyl]am noj } :,?,{rwl RBAHETDAY
propyl)-10,/13-di oxo- 9, 12 di azat ricycl o[ edethpiz Nb. 12' 6] heni cosa-

1 (20), 2(21), 38k, 1 Kyl ats 90 BrrOcVHEIhzd @)@ 6 HNnia. 2 |O
O Nz HAsoluti DFrym BE. 44 Rt NI {ESTimire= § 12 (582 of

chl orof ormli s adde
1.85 g (1.79 mol

chl or of or mjover t#
overni ght gnd evey

Vi BpoBousons t
DV OBKIAMSD e
The m xtur
d in vacuo

rring, to a solution of
29A in 600 m of abs.
eis stirred further
(bat h tenperature about

TA
from Ex. 5A and
Ex. 84A from
WO003/106480

9A LC-MS (Method 9): R, =4.01 min.

MS (ES): m/z = 873 (M+H)"

Example 10A

Methyl (25)-2-amino-3-(4'-(benzyloxy)-3'-{(25)-2-{[(benzyloxy)carbonyljamino }-3-0x0-
3-[2-(trimethylsilyl)ethoxy]propyl} biphenyl-3-yl)propanoate hydrochloride

x HCI
y4 (@] 0O
\ﬁ H,N “CH,
0 0
TMSE”

54 ml of a 4M hydrogen chloride-dioxane solution are added to a solution, cooled to 0°C,
of 4.0 g (3.6 mmol) of the compound from Example 7A in 10 ml of anhydrous dioxane.
After stirring for 3 h, the solvent is evaporated in vacuo, coevaporated several times with
dichloromethane and dried to constant weight under high vacuum. The crude product is
reacted without further purification.

Yield: quant.

LC-MS (Method 2): R; = 2.24 min.



40C). The residue is stirred with acetonitrile and the remaining solid is
collected by filtration and dried to constant wei ght under high vacuum
Yield: 1.21 g (83% of theory) LC-Ms (Method 1): RR = 3.0 min M (El): mz
= 813 (M+H) + Exanples 35A to 37A listed in the followi ng table are prepared
fromthe corresponding starting materials in analogy to the specified
procedures: Exanple Structure Prepared in Analytical Data No. analogy to
Exanpl e No. 35A - - 33A LCGMS (Method 2)76 R, = 2.83 min BnO/ \ / from Ex.
30A M5 (El): mlz= 843 (MtH)+ }10 HN N1 "NO, CH OCHOOH Nz HO91
Exanpl e Structure Prepared in Analytical Data No. analogy to Exanple No.

?;?/ZA -: ;32;4%%15/5'6&“@&%)&{!1%)%4‘%);; %§3CITénN' ZBna [\ /| fromEx. 31A M5 (El):

Examples 11A and 12A listed in the following table are prepared from the corresponding
starting materials in analogy to the above procedure:

Example Structure Prepared in | Analytical Data
No. analogy to
Example No.
11A 10A Crude product was reacted without further
BnO Q O from Ex. 8A | purification
x HCl
z-, 0 HC. 0.
’I:J' b CH,
O o}
TMSE
12A 10A LC-MS (Method 6): R, = 3.10 min.
Bn0 Q O CH, from Ex. 9A | MS (ES): m/z = 773 (M-HCI+H)"
x HCI
Z\ﬁ o) HN OBn
0 0

Example 13A

2-(Trimethylsilyl)ethyl (25)-3-(4-(benzyloxy)-3'-{(25)-2-[((25,4R)-5-{[(benzyloxy)carbon-
yljamino}-2-[(tert-butoxycarbonyl)amino}-4-{[tert-butyl(dimethyl)silylJoxy } pentano-
ylamino]-3-methoxy-3-oxopropyl}biphenyl-3-yl)-2-{[(benzyloxy)carbonyl}Jamino } pro-
panoate



37A - - 34A LC-M5 (Method 1): R =3.23 mn Bno/ / CHfromEx. 32A M5
(El): mz =903 (MtH)" HN IoN ry444]l]1 OBn ~~~z 0O HO N'z H Exanple 38A
Met hyl (8S, 11S, 14S) - 14- am no- 11

J(2R) - 3- am no- 2- hydr oxypropyl ] -17- hydr oxy- 10, 13-

di oxo-9, 12-di azatricycl o[ 14. 3. 1. 12,

] heni cosa- 1(20), 2(21), 3,5, 16, 18- hexaene- 8-car boxyl ate di hydroacetate 92 HO
HO NH2NNOL~ CH3 O NH 2 x HOAc NH270.50 g (0.61 mmol ) of the conpound
from Exanpl e 33A are added to a mixture of 60 mM of acetic

aci d/ wat er/ et hanol (4:1:1). 100 ng of palladiumon activated carbon (10%

are added and the mxture is the ated for 36 h at RT under

at nospheri c pressure. The reacti/ x filtered through prewashed

ki esel guhr, and washed wi t hBBPmaR ] e//filtrate is concentrated on a
rotary evaporator in vacuo. The rpsie i led to constant wei ght under
hi gh vacuum Yield: quant. LC Rt = 0.8 mn M (E): mz =
471 (M 2HOAc+H) +

At 0°C (bath temperature), 1.26 g (3.32 mmol) of HATU and 1.1 ml (6.2 mmol) of
Hiinig’s base are added to a solution of 1.91 g (2.66 mmol) of the compound from Exam-
ple 10A and 1.45 g (2.92 mmol) of (25,4R)-5-{[(benzyloxy)carbonyl]amino}-2-[(tert-
butoxycarbonyl)amino]-4-{[tert-butyl{dimethyl)silyljoxy} pentanoic acid (Example 14A
from W003/106480) in 20 ml of abs. DMF. The mixture is stirred for 30 min at this
temperature, then a further 0.55 ml (1.1 mmol) of Hiinig’s base are added and the tempera-
ture is allowed to rise to RT. After reaction overnight, everything is concentrated to
dryness in vacuo and the residue is taken up in dichloromethane, The organic phase is
washed with water and a saturated sodium chloride solution, dried over sodium sulfate and
concentrated. The crude product is purified by chromatography on silica gel (mobile phase
cyclohexane/ethyl acetate 5:1 — 3:1).

Yield: 1.89 g (61% of theory)
LC-MS (Method 3): R; = 3.66 min.

MS (EI): m/z = 1161 (M+H)"

Example 14A



Exanpl e 39A Methyl (8S,11S,14S)-14-am no-1

| - (3-am nopropyl)-17-hydroxy- 10, 13-di oxo-9, 12-di a- zatricycl o[ 14. 3. 1.

12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxyl at e di hydro- acetate
93 HO\ \' / HO NHNHOCH3 OO 2 x HOAc NHz 1.19g (1.46 mml) of the
conpound from Exanpl e 34A are added to a m xture of 440 ml of acetic

aci d/water/ethanol (4:1:1). 200 ng of palladiumon activated carbon (10%
are added and the m xture is then hydrogénated for 36h at RT under

at nospheric pressure. The reaction mxture is filtered through prewashed

ki esel guhr, and washed with ethanol and the fiItrate is concentrated on a

rotary eva £ 5, g(r under
ni gh ?tavlséﬁ it @@" i i ;% w
455 (M 2108 lﬁfzélﬁo}%& ek e e b L SERT o

104
prepared fr }hlﬁfﬁ’é}"c%ﬁ’ 5e4p 8?4%0"3@?3& O émHﬁjt}BﬂpéP%a‘?n anal ogy to the
specified procedures: Exanple Structure Prepared in Analytical Data No.
anal ogy to Exanple No. 40A - - 38A LC-Ms (Method 3): R = 1.22 min Ho from
Ex. 35A M5 (El): mlz = 485

.

At 0°C (bath temperature), 1.03 g (2.7 mmol) of HATU and 1.1 ml (6.1 mmol) of Hiinig’s
base are added to a solution of 1.55 g (2.16 mmol) of the compound from Example 10A
and 0.95 g (2.59 mmol) of N°-[(benzyloxy)carbonyl]-N*-(tert-butoxycarbonyl)-L-ornithine
in 28 ml of abs. DMF. The mixture is stirred for 30 min at this temperature, then a further
0.3 ml (1.5 mmol) of Hiinig’s base are added and the temperature is allowed to rise to RT.
After reaction overnight, everything is concentrated to dryness in vacuo and the residue is
taken up in dichloromethane. The organic phase is washed with water and a saturated
sodium chloride solution, dried over sodium sulfate and concentrated. The crude product is
purified by chromatography on silica gel (mobile phase dichloromethane/ethyl acetate 30:1
— 5:1).

Yield: 1.67 g (75% of theory)
LC-MS (Method 1): Ry = 3.40 min.

MS (EI): m/z = 1031 (M+H)"



HO HZNNN'CH | 0OCH 0O ~OH 2 x HOAc NH, 94 Exanple Structure
Prepared in Analytical Data No. analogy to Exanple No. 41A - - 39A LC- M5
(Method 10): R, =2.33 mn Ho/ \ / fromEx. 36A M5 (El): mz = 469
(M2HOQAc+tH)". OHNNA-CH z O 0 CHO 2x HOAc NH, 42A -/, -/ 39A LC M5
(Method 2): RL, = 0.96 mn H / \ / CH fromEx. 37A M5 (El): mz = 455
(M2HOAC+H)'. N1l GHHNY HO =0 2 x HOAc NH, Exanple 43A

(8S, 11S,14S)- 14-[ (tert-Butoxycarbonyl )am®o]-11-{(2R)-3-[(tert-butoxycarbony
| ) am no] -

Examples 15A to 17A listed in the following table are prepared from the corresponding
starting materials in analogy to the specified procedures:

Example Structure Prepared in Analytical Data
No. analogy to
Example No.
15A 13A LC-MS (Method 5): R, = 3.47 min.
Bn0 Q O from Ex. 11A and | MS (ES): m/z = 1175 (M+H)"
Ex. 14A from
WO003/106480
Z\N o H3C\N O\CH

boc H
O\
TBS
NH
z
16A 14A LC-MS (Methed 3): R, = 3.52 min.
BnO Q O from Ex. 11A and | MS (ES): m/z = 1045 (M+H)"
N-[(benzyl-
oxy)carbonyl]-N’-
~u o My O<en {tert-butoxy-

"4 H\/& o "] carbonyl-L-
TMSE N o ornithine

17A 14A LC-MS (Method 3): R,= 3.54 min.
BnO Q O CH, from Ex. 12A and | MS (ES): m/z = 1121 (M+H)"

N-[(Benzyl-
oxy)carbonyl]-N-
~x 0 N OBn (tert-butoxy-
H J H\/& i carbonyl)-L-
TMSE™ N o ornithine
boc

\I\NH
|
Zz

Example 18A

(25)-3-{4-(Benzyloxy)-3'-[(25)-2-({(2S,4R)-5-{{(benzyloxy)carbonyl]amino} - 2-[(tert-
butoxycarbonyl)amino]-4-hydroxypentanoyl}amino)-3-methoxy-3-oxopropyl]-biphenyl-3-
yi}-2-{[(benzyloxy)carbonyl]amino } propanoic acid



2- hydr oxypropyl } - 17- hydr oxy- 10, 13- di ox0- 9, 12-di azatricycl o[ 14. 3. 1. 12' 6] - heni
cosa- 1(20),2(21), 3,5, 16, 18- hexaene-8-carboxylic acid HO O H boc, N N N CO2H
H O7 OH NH boc 95 1.3 ml of a IN sodi um hydroxide solution is added to
a solution of 150 ng (0.26 nmol) of the conpound from Exanple 38Ain | m

of water. Wth stirring, a solution of 170 ng (0.78 nmol) of di-tert-butyl
di carbonate in 0.5 m of nethanol is added at RT and the mxture is stirred
for 4 h. The mxture is added to 15 nl oBowater, the pH of the m xture is
adjusted to 3 using 0. IN hydrochloric acid and the m xture is extracted

twi ce by shaking wth ethyl acetate. The organi c phases are conbined, dried
w th magnesi um sul fate and evaporated to dryness in vacuo. The renaining
solid is purified by chronat ograp LH2O, nobil e phase

met hanol / acetic acid (0.25%N0~Y X {81% of theory) LC M5 (Method
1): R =1.94 mn WM (E): mz (MM Exanpl e 44A (8S,i

i S, 14S)-14-[(tert-Butoxycarbonylgam no] - |
| -{3-[(tert-butoxycarbonyl)am nd] pr op-

yl }-17- hydroxy- 10, 13- di oxo-&, 12-dj azatri cycl g
126] heni cosa- 1(20), 2(21), 3, 5, M6, 18 W

. ol\.
boxyH.c acid HO\ / / O

4.88 ml (4.88 mmol) of a IN tetra-n-butylammonium fluoride solution in THF are added to
a solution of 1.89 g (1.63 mmol) of the compound from Example 13A in 10 m!i of abs.
DMF with stirring. After 2 h at RT, the mixture is cooled to 0°C, and ice-water and some
0.5 N hydrochloric acid are added. The mixture is immediately extracted with ethyl
acetate. The organic phase is dried over magnesium sulfate, concentrated in vacuo and
dried under high vacuum. The crude product is reacted without further purification.

Yield: quant.
LC-MS (Method 3): Ry = 2.90 min
MS (EI): m/z = 947 (M+H)"

Example 19A

(28)-3-{4-(Benzyloxy)-3"-[(25)-2-({(25)-5-{[(benzyloxy)carbonylJamino} -2-[(tert-butoxy-
carbonyl)amino}pentanoyl }amino)-3-methoxy-3-oxopropyl]biphenyl-3-yl1}-2- {{(benzyl-
oxy)carbonyl]amino } propanoic acid



H boc,, NNNC®H HH ONH boc 96 7.3 ml of a IN sodium hydroxide
solution are added to a solution of 0.85 g (1.45 mol) of the conpound from
Exanmple 39A in 5 mM of water. Wth stirring, a solution of 0.95 g (4.36
mmol ) of di-tert-butyl dicarbonate in 2 mMl of nethanol is added at RT and
the mxture is stirred for 6 h. The mxture is added to 25 ml of water, the
pH of the mxture is adjusted to 3 using 0. IN hydrochloric acid and the

m xture is extracted twice by shaking wsth ethyl actetate. The organic
phases are conbi ned, dried with magnesi um sulfate and evaporated to dryness
in vacuo. The remaining solid is purified to constant wei ght under high
vacuum Yield: 0.75 g (81 % of theot S (Method 1): Rt = 2.20 mn M
(El): mz = 641 (MtH)~ ExaﬁgLe a ted in the followng table are
prepared fromthe corresponBi®g ' grials in analogy to the

speci fied procedures: Exanple Stryetdre Pkepdred in Analytical Data No.

anal ogy to Exanple No. 45A - - 48A LCG-M5 (Metfod 2): R=1.96 mn HO\ / A
/ fromEx. 40A M5 (El): mz = bdc~N N N COH HO  CHQ HO ~r
Z\N (ONg
H CH,
HO H O
/N ? O
boc
\\L\TH
z

3.58 ml of a IN tetra-n-butylammonium fluoride solution in THF are added dropwise to a
solution of 2.38 g (1.79 mmol) of the compound from Example 14A in 35 ml of absolute
DMEF. After 2 h at RT, the mixture is cooled to 0°C, and ice-water and some 0.5 N hydro-
chloric acid are added. The mixture is immediately extracted with ethyl acetate. The
organic phase is dried over magnesium sulfate, concentrated in vacuo and dried under high
vacuum. The crude product is reacted without further purification.

Yield: quant.
LC-MS (Method 2): R, = 2.88 min.
MS (EI): m/z = 931 (M+H)".

Examples 20A to 22A listed in the follwoing table are prepared from the corresponding
starting materials in analogy to the specified procedures:

Example Structure Prepared in | Analytical Data
No. analogy to
Example No.




boc, N H 46A - - 44A LC-M5 (Method 2): R = 2.08 mn HOfromEx. 41A M5
(El'): mz= 655 (MtH)t H bocce NN COH NH O CH3 boc, N~ 47A - - 44A LC M5
(Method 2): Rt = 2.06 mn HOfromEx. 42A M5 (El): mz = 655 (MtH)" boc, N N
NCH HH OI(l boc,N 97 Exanple 48A Benzyl
{(1S)-4-[(tert-butoxycarbonyl)am no]-1-[({2-[(tert-butoxycarbonyl)am no] -
ethyl } am no)carbonyl]butyl} carbamate 0 .'"~-N~, N '~z Hboc N ,6boc H
Under argon, 300 ng (0.82 mmol) of 82

N2- [ (benzyl oxy) car bonyl ] - N5- (tert-butoxycarbonyl)- L-ornithine and 171 ny
(1.06 mmol ) of tert butyI (2-am noethyl)carbamate are di ssol ved in 6 mM of

DINA . or— -

di net hyl fOl —then "*_AD*TL‘I—LﬁJﬁ t 3 ot )—of—EDBCat 33
ng (0.25 WH‘}’? HOBt argg}"a ed. The mﬁ,@?;ql ma}&vjﬁrtdwar med to RT and

stirred at | RT for 12 h. The solution |E§a@£‘|¢‘entrat ed in vacuo and the
residue is|tajean | ; I e. 18Ae orgautle gropltas S réaStedvaisd@Further
successi velly with i c@vherdtSs ([gndfication

21A 19A Crude product was reacted without further

from Ex. 16A | purification

22A 19A LC-MS (Method 6): R, = 3.90 min
BnO O O CH, from Ex. 17A | MS (ES): m/z = 1021 (M+H)"

Example 23A

Pentaflucrophenyl (25)-3-{4-(benzyloxy)-3'-[(25)-2-({(2S,4R)-5-{[(benzyloxy)carbon-
ylJamino}-2-[(tert-butoxycarbonyl)amino|-4-hydroxypentanoyl }amino)-3-methoxy-3-
oxopropyl]biphenyl-3-yl}-2-{[(benzyloxy)carbonyl]amino } propanoate



sodi um chl ori de solutions, dried over magnesi um sul fate and evaporated in
vacuo. The remaining solid is dried under high vacuum Yield: 392 ng (94%
of theory) LCGM (Method 2): R =2.36 mn M (ESI): mz = 509 (MH)
Exanpl e 49A
N5- (tert-But oxycarbonyl)-N-{2-[(tert-butoxycarbonyl)am no]ethyl}-L-ornithina
mde 98 O H HZN N,, ~N ~boc H N ,boc H A solution of 390 ng (0.77 muol)
of benzyl {(1S)-4-[(tert-butoxycarbonyl) &8 no]-1-[({2-
[ (tert-butoxycarbonyl)am no] ethyl) am no)carbonyl]butyl}carbamate (Exanple
48A) in 50 m of ethanol is hydrogenated after the addition of 40 ng of
pal | adi um on activated carbon (10% er atnospheric pressure for 4
h. The m xture is filtered throug K\ , and the residue is washed
with ethanol. The filtrate PROGo dryness in vacuo. The product
i i ) : 263 mg (91 % of theory) M
(ESI): mz = 375 (MtH)'; 397 (MgfNa)' . Exanpl. 50A tert-Butyl
[(1S)-4-[(tert-butoxycarbonyl)a no] 1- (hydr0< nethyl)butyl]carbanate H
7boc N HO\/ N~ boc At -18(, 9% ng (0.
98 ng (0.90 mml) of ethyl ’p\L e HNe adtled tQH:a sol ution of 300 my
A

(0.90 mol ) of N2, N5-bis(tert

A solution of 1.54 g (1.63 mmol) of the compound from Example 18A in 50 m] of abs. dichloro-
methane is cooled to -20°C, and, with stirring, 1.2 g (6.52 mmol) of pentafluorophenyl, 0.02 g
(0.16 mmol) of DMAP and 0.48 g (2.12 mmol) of EDC are added. The temperature is allowed to
slowly rise to RT and the mixture is stirred overnight. The mixture is concentrated in vacuo and the

crude product is dried to constant weight under high vacuum.

Yield: 1.8 g (99% of theory)
LC-MS (Method 2): R; = 3.14 min
MS (ED): m/z = 1113 (M+H)"

Example 24A

Pentafluorophenyl (25)-3-{4-(benzyloxy)-3'-[(25)-2-({(25)-5-{[(benzyloxy)carbonyl)-
amino }-2-[(tert-butoxycarbonyl)amino]pentanoyl }amino)-3-methoxy-3-oxopropyl]biphen-
yl-3-y1}-2-{[(benzyloxy)carbonyl]amino } propanoate



carbonyl)-L-ornithine in 10 m of tetrahydrofuran, and the mxture is
stirred for 30 mn. At this tenperature, 1.81 m (1.81 mmol) of a 1M
solution of lithiumalum niumhydride in tetrahydrofuran are slowy added
dropwi se. The mixture is slowy warned to RT and stirred at RT for 12 h.
Wiile cooling inice, 0.1 m of water and 0.15 m of a 4.5% sodi um

hydr oxi de sol ution are cautiously added, and the m xture is stirred at RT
for a further 3 h. The mxture is filteged and the filtrate is concentrated
in vacuo. The residue is dissolved in ethyl acetate, washed with water,
dried over magnesi um sul fate and again concentrated to dryness in vacuo.
The product is reacted without further purification. 99 Yield: 239 ng (83%
of theory) M5 (ESI): mz = 319 ( . ¥Na)' . Exanple 51A

(2S)-2,5-Bi s[(tert-but oxycaPWeny v/ met hanesul fonate HN -boc H
O/S\\ O N11 boc H3C O 103 ng (0)%8“mvl e net hanesul fonyl chloride and
0.21 m (1.5 mmol) of triethylangne are addey to a solution of 240 ng (0. 75
mol ) of tert-butyl [(1S)-4-[(te&t-
but oxycar bonyl ) am no] - 1- (hyg o
m of dichloronmethane, and t
mxture is diluted with dichlorg
hydrochl ori ¢ acid. The organi c phase i ¥ I over nagnesi um sul fate and
concentrated to dryness in vacuo. ﬂw%’bro uct™is reacted wthout further
purification. Yield: 218 ng (73% of theor¥y M5 (ESI): mz = 419 (MtNa)'.
Exanpl e 52A tert-Butyl- { (4S)-5-azido-4-[(hert-butoxycarbonyl)am no] pentyl
} carbamate HN _-boc

mate (Exanmpl e 50A) in 20
wd atCHRT for 16 h. The

H

N —Z

A solution of 1.67 g (1.79 mmol) of the compound from Example 19A in 70 ml of abs.
dichloromethane is cooled to —20°C, and 1.65 g (8.95 mmol) of pentafluorophenyl, 0.025 g
(0.18 mmol) of DMAP and 0.53 g (2.33 mmol) of EDC are added with stirring. The
temperature is allowed to rise slowly to RT and the mixture is stirred overnight. The
mixture is concentrated in vacuo and the crude product is dried to constant weight under
high vacuum.

Yield: quant.
LC-MS (Method 3): Ry = 3.47 min
MS (ED): m/z = 1097 (M+H)"

Examples 25A to 27A listed in the following table are prepared from the corresponding
starting materials in analogy to the specified procedures:

Example Structure Prepared in | Analytical Data
No. analogy to
Example No.




H N3 N~boc 36 ngy
mg (0.55 nmol ) of

nmet hanesul fonate (Exanple 51 A
m xture is stirred at 70C for
and the residue is diluted with ethyl
tinmes with a saturated sodi um bi carbonate sol ution

vacuo,
100

sever al

magnesi um sul f at e
react ed mithout further purification.

(0.55 mol ) of sodium azide are added to a solution of 218
(2S)-2,5-bi s[(tent-butoxycarbonyl)am no] pentyl

in 15
12 h.

and concentrated to dmByness in vacuo.
188 ng (99% of theory) M

m

Mbst of the sol vent

ac

Yi el d:

is
et at e.

The produc

of di net hyl formam de and t he
distilled off
The m xture i s washed
dried over

t is

(ESI): mz = 344 (NHFD Exanple S3A tert- Butyl
{(4S) - 5- amrn= Apli ftert= ar-botyt B:'iyeh )
HZN "~N | BhoCna Blution d?ﬁ 8 my (0|5 d%* ﬁf ert- butyl
{(4S) - 5- azi|do- 4- [itert butoxycarbonyl-@ﬁm@wmﬂp)ntyl}carbanate (Exanpl e
i n et hanol [i s2sydiogeng Fher the addi23aon OfCrud2Qrodirt @ds rgsaied @icHoutTurther
activated ¢arbon (309% der at misplker2os puefkstime for 12 h. The
mxture isi{filtered t iesel guht, and the| residue is washed with
et hanol . The filfgat; IS conCrntratej to dryness in vacuo. The product
reacted w tthout furt téQn. Yield: [102 ng (59% of theory) Nﬁ
(ESl): mz|= 318 (MHpe: m/K | Exanpl e B4A Benzyl
[ 2- ({(28) 2, 5-bisn(tertdeY y@arbony ) am no] pent yl } am no) - 2- oxoet hyl ] c4
ate O ~ ﬁ N~boc| HH i H\EﬁH boc
illH
26A 24A Crude product was reacted without further
BnO Q O from Ex. 21 A | purification
Z\ o HBC\N
AO
27A 24A LC-MS (Method 5): R, = 3.32 min
BnO O O CH, from Ex. 22A | MS (ES): m/z = 1187 (M+H)"

Bn
HN

\/&o
\L

ZI

Example 28A

in

52A)

r bam



101 Preparation takes place in analogy to Exanple 48A from 92 ng (0. 44
nmml ) of N [(benzyl oxy)carbonyl]glycine and 181 ng (0.57 mmol) of
tert-butyl {(4S)-5-am no-4- [(tert-butoxycarbonyl)am no]pentyl}carbamate
(Exanmple 53A) in 6 mM of dinethyl- formam de with the addition of 110 ng
(0.57 mmol ) of EDC and 18 ng (0.13 mmol ) of HOBt. The product is purified
by preparative RP-HPLC (nobil e phase water/ acetonitrile gradient: 90:10 4
5:95). Yield: 105 nmg (47% of theory) LC8¥B (Method 2): Rt = 2.12 min. M
(ESI): mz = 509 (MH)' Exanple 55A tert-Butyl {

(4S)-5-[ (am noacetyl)am' nol-4-[(tert-butoxycarbonyl)am no] pentyl } carbamate
QoA N Bge maoc RS, M BB} RS Bno B2 ©
[2-({(2 S) ¥ )jmﬁpg]ﬁ 1 &rﬂé@ﬁnﬁb‘f’b&‘i nylJamino}-3-oxo-3-(penta-

}ani no) - yabip eqylb% repBwale hiydrasblosideof et hanol with the
addi tion of I 1 ng of paI | adi um on activated carbon (10% . The product is
reacted without further purification. Yield: 64 rrg (83% of theory) M
(ESI): mz = 375 (MtHf Exanpl e 58A §
1-1({(2S)-2,5-bis[(tert-butBr
[ (tert-but oxycarbonyl)am no] butyl

With stirring at 0°C, 20 ml of a 4N hydrogen chloride-dioxane solution are added to a
solution of 1.81 g (1.63 mmol) of the compound from Example 23A in 10 mli of dioxane.
The mixture is stirred for 30 min at 0°C, the temperature is allowed to rise to RT, the
mixture is stirred for a further hour and then everything is evaporated to dryness in vacuo.
After drying under high vacuum to constant weight the product is obtained.

Yield: quant.
LC-MS (Method 3): Ry=2.62 min
MS (EI): m/z = 1013 (M-HCI+H)"

Example 29A

Methyl (25)-2-{((25)-2-amino-5-{[(benzyloxy)carbonyljamino} pentanoyl)amino]-3-{4'-
(benzyloxy)-3'-[(285)-2-{[(benzyloxy)carbonyl)amino}-3-0x0-3-(pentafluorophenoxy)-
propyl]biphenyl-3-yl} propanoate hydrochloride



,NH HNC z boc Preparation takes place in anal ogy to Exanple 48A from 120 ny
(0.33 mol ) of N5-(tert- butoxycarbonyl)-N2-[(benzyl oxy)carbonyl]-L-omthine
and 136 ng (0.43 mml) of tert- butyl

{(4S)-5-am no-4-[(tert-but oxycarbonyl)am no] pentyl)carbanmate (Exanple 53A)
in 6 m of dinethylformam de with the addition of 82 ng (0.43 mml) of EDC
and 13 ng (0.1 mmol) of HOBt. The product is purified by preparative

RP- HPLC (nobi |l e phase water/acetonitrilgygradient: 90:10 4 5:95). Yield:
132 ng (61 % of theory) LC-M (Method 3): Rt = 2.68 min. M (ESI): mz =
666 (MrH)+ Exanple 57A tert-Buty

[ (4S)-4-am no-5-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no]pentyl}am no)-5-
oxopentyl ] carbamate 0 boc,, 3 H NH2 HN, boc Preparation

t akes place in anal ogy to EXY ' 2 nmg (0.20 mol ) of benzyl {
(1 9-2-[({ (25)-2,5-bi s [(tert-YOxycarbe(yl)am no]pentyl }

am no) carbonyl] -4-[(tert- car bonyl ) amYo] but yl } carbamat e (Exanpl e
56A) in 50 m of ethanol with tHRe iti f 13 ng of palladi umon
activated carbon (10% . Thezyrge ct A W thout further

purification. Yield: quant. Nﬁ ( MrRCH,103  Exanpl e 58A
Benzyl

[ (1S)-1-[(benzyl oxy) net hyl]-2- (FFES) #Ns\prg%t &t -but oxycar bonyl ) am no] pent

yl }- am no) - 2- oxoet hyl] carbamate

X HCI :\

With stirring at 0°C, 60 ml of a 4N hydrogen chloride-dioxane solution are added to a
solution of 1.96 g (1.79 mmol) of the compound from Example 24A in 20 ml of dioxane.
The mixture is stirred for 60 min at 0°C, the temperature is allowed to rise to RT, the
mixture is stirred for a further hour and then everything is evaporated to dryness in vacuo.
After drying under high vacuum to constant weight the product is obtained.

Yield: quant.
LC-MS (Method 1): R, = 2.73 min
MS (EI): m/z = 997 M-HCI+H)"

Examples 30A to 32A listed in the following table are prepared from the corresponding
starting materials in analogy to the specified procedures:

Example Strucfure Prepared in | Analytical Data
No. analogy to
Example No.




O H.Aboc z NN H=HHNC BnO boc Preparation takes place in analogy to
Exanpl e 48A from 150 ng (0.46 mol) of O

benzyl - N-[ (benzyl oxy) carbonyl ]-L-serine and 188 ng (0.59 mmol ) of tert-butyl
{(4S)-5- am no-4-[(tert-butoxycarbonyl)am no] pentyl}carbamte (Exanple 53A)
in 6 mM of di- nmethylformam de with the addition of 114 ng (0.57 mmol) of
EDC and 18 ng (0.13 mmol) of HOBt. The product is purified by preparative
RP- HPLC (nobil e phase water/acetonitril &sgradient: 90:10 3 5:95). Yield:
129 ng (45% of theory) LC-Ms (Method 3): Rt = 2.81 min. M (ESI): nmz =
629 (M+H) " Exarrple 59A tert- Butyl {(4S) 5{

[ (2S)-2-ammg=23= ruk)fpr TTan t rbonyt)=—amnot}

pentyl } ca?ﬁﬁ%te o] HZI\?Y%@!&YN boc Jﬁw%ﬁ'ﬁ et %ééi\%\'\ﬁ;ol ution of 128 ny
(0.77 rmol ) of benzyl [(1S)- 1 [ (benzy cmyl),mdqyl] 2-({(29)-2,5-
bi s[(tert-butsmayca pentyl }am e - Z-wfmﬁ%yﬂ@ﬁr@a@aﬁmm(ﬂ%&eﬂq
58A) in 50 m of drogengtﬁerﬂﬁafzssr putificagaldi t i on of 13 ng of
pal | adi um ¢gn acti (10% at RT under atnospheric pressure fdr 48
h. The m xtjure is|filfered threugh 104 kiesel guhr and the residue is wdshed
with ethanol . The |ftyTrawe™ avCoplentfated to dyyness in

P

e

31A 29A Crude product was reacted without further
Bn0 O O from Ex. 26A | purification

32A 29A LC-MS (Method 5): Rt = 3.32 min
8nO Q O CH, from Ex. 27A | MS (ES): m/z = 1087 (M-HCI+H)"

. N o OBn

Example 33A

Methyl (85,118,145)-17-(benzyloxy)-14-{[(benzyloxy)carbonyl]amino}-11-((2R)-3- {[(benzyl-
oxy)carbonyl]amino}-2-hydroxypropyl)-10,13-dioxo-9,12-diazatricyclo [14.3.1. 129]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylate



vacuo. The product is purified by preparative RP-HPLC (nobil e phase

wat er/acetonitrile gradient: 90:10 4 5:95). Yield: 22 ng (27% of theory)
LCMS (Method 1): Rt = 1.43 min M (ESI): mz = 405 (MH)' Exanpl e 60A
Benzyl [2-({(39)-3-

{[ (benzyl oxy) carbonyl ] am no}-6-[ (tert-butoxycarbonyl)am no]- hexanoyl }

am no)ethyl] carbamate H zI ,boo H=HOHNC z 549.7 ng (1.446 mol) of
HATU and 339.7 ng (2.629 mmol) of N, N-dig opropyl ethyl - amine are added to a
solution of 500 nmg (1.31 mmol) of (3S)-3={[(benzyl oxy)carbonyl] -

am no}-6-[(tert-butoxycarbonyl)am no] hexanoic acid in 25 m of anhydrous

DMF. After stirring at RT for 15 mn, 333.5 ng (1.446 mol) of benzyl

(2-am noet hyl ) carbamat e hydrochlethde arreeadded. The reaction mxture is
stirred at RT for 15 h. Th ol v s t evapor ated and the residue is
taken up in dichl oronet han€™Th ; e is washed with water, dried
over magnesi um sul fate and conceptTdt ed. excrude product is purified by
preparative HPLC. Yield 556.6 ng LC-M5 (Method 3): Rt =
2.41 mn M (ESI): mz = 557 ( 105 Benzyl

((1'S)-4-am no-1-{2-[(2-{[ (benzy > cag hyl ) am no] - 2-oxo-
ethyl) butyl)carbamate hydrd 3

A solution of 4.5 ml (32.6 mmol) of triethylamine in 150 ml of dichloromethane is added
dropwise, with vigorous stirring, to a solution of 1.71 g (1.63 mmol) of the compound from
Example 28A in 600 ml of abs. dichloromethane over the course of 20 min. The mixture is
stirred further overnight and then everything is evaporated in vacuo (bath temperature
about 40°C). The residue is stirred with acetonitrile and the remaining solid is collected by
filtration and dried to constant weight under high vacuum.

Yield: 0.611 g (45% of theory)
LC-MS (Method 3): Ry =2.92 min
MS (ED): m/z = 829 (M+H)"

Example 34A

Methyl (85,1185,145)-17-(benzyloxy)-14-{[(benzyloxy)carbonyl]amino}-11-(3-{[(benzy!-
oxy)carbonyljamino } propyl)-10,13-dioxo-9,12-diazatricyclo[ 14.3.1.1*Jhenicosa-
1(20),2(21),3,5,16,18-hexaene-8-carboxylate



z~"NNHNH OHN x HO z At 0C, 8 mMl of a 4M hydrogen chl ori de-di oxane
solution are added to a solution of 320 ng (0.287 mol) of benzyl
[2-({(3S)-3- {[(benzyl oxy)carbonyl]am no}-6-[(tert-

but oxycar bonyl ) am no] hexanoyl } am no) et hyl | car bamat e (Exanple 60A) in 2 m of
di oxane. After 1 h at RT, the reaction solution is concentrated in vacuo,
coevaporated several tinmes with dichloronethane and dried under high
vacuum The crude product is reacted w tdoout further purification. Yield:
quant. LGMS (Method 2): Rt = 2.84 min. WM (ESI): mz = 457 (MHC +H)'
Exanpl e 62A Benzyl

{2-1((3S)-3-{[ (benzyl oxy) car bonyl
rt- butoxycarbonyl)-L-omthyl] an oyl )am no] ethyl } carbamate O
HH NN-bee Z, HH 0 HN@BzON (0235mm|)of HATU and
55.3 ng (0.428 mmol) of NN—dIISO Y 1 are addedtoasolutlon

N5- [ (benzyl oxy) carbonyl ] -N2-(te

but oxycar bonyI )-L-ornithine in

for 15 mn, a solution of 116 pg & zw
((1S) - 4-ami no- 1 -{2-[ (2-{[ (benmyT oXy CH,
, O i ol
H

A solution of 5 ml (35.8 mmol) of triethylamine in 150 ml of chloroform 1s added drop-
wise, with vigorous stirring, to a sotution of 1.85 g (1.79 mmol) of the compound from
Example 29A in 600 ml of abs. chloroform over the course of 20 min. The mixture is
stirred further overnight and everything is evaporated in vacuo (bath temperature about
40°C). The residue is stirred with acetonitrile and the remaining solid is collected by
filtration and dried to constant weight under high vacuum.

Yield: 1.21 g (83% of theory)
LC-MS (Method 1): R; = 3.0 min
MS (ED): m/z = 813 (M+H)"

Examples 35A to 37A listed in the following table are prepared from the corresponding
starting materials in analogy to the specified procedures:

Example Structure Prepared in | Analytical Data
No. analogy to
Example No.
35A 33A LC-MS (Method 2): R,= 2.83 min

from Ex. 30A | MS (EI): m/z = 843 (M+H)"




car bonyl ] am no) ethyl)am no]-2-oxoet hyl } butyl)carbamat e hydrochl ori de
(Exanple 61 A) in 5 mM of anhydrous DMF is added. The reaction mxture is
stirred at RT for 15 h. The solvent is then evaporated and the residue is
taken up in dichloronethane. The organic phase is washed with water, dried
over magnesi um sul fate and concentrated. The crude product is purified by
preparative HPLC. Yield 48 ng (28% of theory) LCMs (Method 2): Rt = 2.33
mn M (ESI): mz = 805 (MtH)'. Exanpl €1 63A Benzyl

((4S,108)-4-am no-10-{[ (benzyl oxy) carbonyl ]am no) -5, 12,17-tri oxo-I|9-phenyl -
18- oxa- 6, 13, 16-tri azanonadec- 1-yl ) carbamate hydrochloride 0 H Z ~ N NHZ N

N H = H OrNG £ xHo NG Z it AR T & gt w0 T Attt hagr ogen
chl ori de-d”t%%f"é2 50l ution a?“éeadded t gﬁ)g, tulti gnagt% : 48 mg (0.060 mmol ) of
benzyl {2-]((3S)-B-{[(benzyl oxy) car bonyhdespeno |} - 6-{[ N5-

[ (benzyl oxy) car bopyl ] - N2- (t ert-but oxycarbonyl)-|L-om thyl]am no }

hexanoyl ) am rssjh - | et at e ( Exianpl BA62A)| LCkMA(Method B): 8 0XZmae Aft er 4
hat RT, the¢ react|®f @ ' i s conlcémh EaBédl |iIMS Fhowe = 82b@aMor at ed
several tifes wit [ \1ane and dried under high vacuum The cruyde

product is|reacte i Y {heg purification. Yield: quant. 107 LG M
(Method 2)] Rt = | AN b

37A 34A LC-MS (Method 1): R, = 3.23 min
O O CH, from Ex. 32A | MS (EI): m/z = 903 (M+H)"

QBn

Example 38A

Methyl (85,115,14S5)-14-amino-11 -6[(2R)-3-amin0-2-hydroxypr0pyl] -17-hydroxy-10,13-
dioxo-9,12-diazatricyclo[14.3.1.1**]henicosa-1(20),2(21),3,5,16,18-hexacne-8-carboxylate
dihydroacetate



M5 (ESI): mlz = 705 (MHC +H) +. Exanpl e 64A Benzyl
[( 55)-5-[(tert-butoxycarbonyl)am no]-7-({2-[(tert-butoxycarbonyl)am no] et hyl
am i no) - 7- oxoheptyl] carbamate boc, NH 0 H ZEN NN~boc H H Under argon, 1
g (2.54 mmol) of (3S)-7-{[(benzyl oxy)carbonyl]am no) -3-[(tert-butoxy-
car bonyl ) am no] hept anecar boxylic acid, 406 ng (2.54 mol) of tert-butyl
(2-am noethyl)- carbamate and 0.96 m of triethylamne (6.85 nmol) are
di ssolved in 20 m of dinmethyl- formam dez Then, at OC (ice bath), 826 ny
(4.3 mmol ) of EDC and 113 ng (0.84 mmol) of HOBt are added. The mixture is
slowy warned to RT and stirred at RT for 12 h. The solutionis
concentrated in vacuo and the resid aken up in ethyl acetate. The
organic phase is washed succesg at ur at ed sodi um bi car bonat e and
sodi um chl oride sol uti ons HQTTE gi um sul fate and concentrated in
vacuo. The remaining solid is i gh vacuum Yield: quant. LC M5
(Method 2): R = 2.21 mn. 37 (M+rH) + Exanpl e 65A
tert-Butyl ((1S)-5-am no-1-{2- y) carbonyl] am no) ethyl)am no]

——

-2-0xo0- ethyl } pentyl)carbamatle hyn 1080 bocce x HOAc NH O H HZN
N Thoc H H.N : CH3
O
OH ©
2 x HOAc

0.50 g (0.61 mmol) of the compound from Example 33A are added to a mixture of 60 ml
of acetic acid/water/ethanol (4:1:1). 100 mg of palladium on activated carbon {10%) are
added and the mixture is then hydrogenated for 36 h at RT under atmospheric pressure.
The reaction mixture is filtered through prewashed kieselguhr, and washed with ethanol,
and the filtrate is concentrated on a rotary evaporator in vacuo. The residue is dried to
constant weight under high vacuum.

Yield: quant.
LC-MS (Method 2): R, = 0.88 min

MS (EI): m/z = 471 (M-2HOAc+H)".

Example 39A

Methyl (8S,118S,145)-14-amino-11-(3-aminopropy!)-17-hydroxy-10,13-diox0-9,12-dia-
zatricyclo[14.3.1. 1%®Ihenicosa-1(20),2(21 ).3,5,16,18-hexaene-8-carboxylate dihydro-
acetate



1.3 g (2.42 mol ) of benzyl
[ (5S)-5-[(tert-butoxycarbonyl)amno]-7-({2-[(tert-butoxy-
car bonyl ) am no] et hyl } am no) - 7- oxohept yl ] car banat e (Exanpl e 64A) are
di ssolved in 100 ml of a glacial acetic acid/ water m xture 4/1. 70 ng of
pal | adi um on activated carbon (10% are added thereto, and the m xture is
t hen hydrogenat ed under atnospheric pressure for 15 h. The reaction m xture
is filtered through prewashed ki esel guhr 9and the filtrate is concentrated
on a rotary evaporator in vacuo. The crude product is reacted w thout
further purification. Yield: quant. LCM (Method 1): R = 1.35 min. M
(ESI): mz = 403 (M HOAC+H)' Exanp
tert-butyl [(2S)-3-({(2S)-2,5-bi gf
oxo- propane-|,2-diyl] bi <tdrby
H Under argon, 0.127 g (0.37 benzyl oxy) car bonyl] -3
-[(tert-butoxycarbonyl)- atning-L-al anife aRd 0.193 g (0.49 nmmol ) of
tert-butyl {(4S)-5-am no-4-[(tdrt-bdtox carfpbonyl ) am no] pentyl } car bamat e
(Exanpl e 53A) are dissolved in% rmam de. Then, at OC (ice
bath), 0.093 g (0.49 mmol) N EDG] and :0. 01§ g (W. 11 Gipl ) of HOBt are
added. The m xture is slowy waried tdkﬁ%; nd sfirred at RT for 12 h. The

t

car bonyl ) am no] pentyl }am no) - 3-
zZ NNboc HNH | boc N.boc

solution is concentrated in vacuo and residue is taken up in ethyl
acetate. The organic phase is washed sugcessivel y wibacsat urated sodi um

bi carbonat e and sodi um chl ori de 109 NH,

1.19g (1.46 mmol) of the compound from Example 34A are added to a mixture of 440 ml
of acetic acid/water/ethanol (4:1:1). 200 mg of palladium on activated carbon (10%) are
added and the mixture is then hydrogenated for 36h at RT under atmospheric pressure. The
reaction mixture is filtered through prewashed kieselguhr, and washed with ethanol, and
the filtrate is concentrated on a rotary evaporator in vacuo. The residue is dried to constant
weight under high vacuum.

Yield: quant.
LC-MS (Method 8): R; = 2.33 min
MS (ED): m/z = 455 (M-2HOAc+H)".

Examples 40A to 42A listed in the following table are prepared from the corresponding
starting materials in analogy to the specified procedures:

Example Structure Prepared in | Analytical Data
No. analogy to
Example No.

40A 38A LC-MS (Method 3): R, = 1.22 min

from Ex. 35A | MS (EI): m/z = 485 (M-2HOAc+H)".




solutions, dried over magnesi um sul fate and evaporated in vacuo. The
remaining solid is purified by preparative HPLC (Kromasil, nobile phase
acetonitrile/0.25% aqueous trifluoroacetic acid 5:95 4 95:5). Yield: 0.126
g (53%of theory) LC-M (Method 1): Rt = 2.65 min. M (ESI): mz = 638
(MtH)' Exanpl e 67A tert-Butyl

[(2S)-2-am no-3-({(2&)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl }am no) - 3-
oxopropyl ] carbamate 0 H HZN N boc H NH941 boc N .boc H 20 ny of

pal | adi um on activated carbon (10% are added to a m xture of 0.122 g (0.19
mmol ) of the conmpound from Exarrpl e 66A in 50 n of et hanol, and the m xture
is then h"""”““"n at-eo—uhg d.L"IIUD[JIICI """""" Fhe—reactton
mxture is |ﬁb pd thr§l§r§f‘|t Ki esel guh\rip;ii,m};e th%nﬂ’ c1§f'i;'[)ajtd‘e is concentrated in
vacuo and dried uhder hi gh vacuum Thq;xgﬁ[;m roduct is reacted w thout
further punitgigat . VS (ESh) . nifiz-ms Bddhod MnH = 2. 3Bxanpl € |68A
Benzyl from Ex. 36A | MS (EI): m/z = 469 (M-2HOAc+H)".
{(18)-4-[(qert-bu{ -N-[2-({2-[I(tert-butoxycarbonyl)am |Jpo] et
hyl }- am no) - 2- ox 11k cgrbamate 110 H

42A I9A LC-MS (Method 2): R, = 0,96 min

from Ex. 37A | MS (El): m/z = 455 (M-2HOAc+H)".

Example 43A

(85,118,145)-14-[(tert-Butoxycarbonyl)amino]-11-{(2R)-3- [(tert—butoxycarbonyl)ammo]
2-hydroxypropyl}-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1. 124)-henicosa-
1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid

boc



boc, NH HO HN. boc z 836.5 ng (2.2 mmol) of HATU and 517.0 ng (4 mmol) of
N, N-di i sopropyl ethylam ne are added to a solution of 760.9 ng (2 nmol) of
(3S)-3-{[(benzyl oxy) car bonyl ] am no}-6- [(tert-butoxycarbonyl)am no] hexanoi c
acid in 25 m of anhydrous DMF. After stirring at RT for 15 mn, 352.5 ng
(2.2 mmol ) of tert-butyl (2-am noethyl)carbamate hydrochl oride are added.
The reaction mxture is stirred at RT for 15 h. The solvent is then
evaporated and the residue is taken up ¢n dichl oronet hane. The organic
phase is washed with water, dried over magnesium sul fate and concentrat ed.
The crude product is purified by prepara- tive HPLC. Yield 400 ng (38% of

g‘gﬁ{)?’)e 6 330 SN O8tideh by BroxTacsolitioN i add¥e 1§ & sdutibh 3¢ sz (06 Bmol) of
[ (4S) - 4- anfliggopPepRd frdemeﬁ}f@mjff %4 & 5y @% Wé‘]héPFf%’tg)» aéﬁ%%;pél?)%ﬁexw ]-
carbamat e §-7heaad) of dientbuidicathonpis in8e mbef methny! resldedat RTend taenzy |
{(1S) - 4- [ ( méxturenig sAXgE T Bdn by aniive] is Bdfel to{13-mi afevater, the pH of the mixture is

but oxycar bedjustpdin hodieg By N Eyrirodilerk: avicbatdthe hixtuyd i catrbaedtvecé Bx simbline 68A)
are di ssoithcthyh ab&flatel Thaf orghriaphdses 8@ combifed pdriddawlithy magnesaat isulditednd ar bon
(10% are aegofhted dQlAicds irvidub EheFerhining Jodidtidpirifadtogdesmbrgraphger

at mospher i esphafsuriexd, alophie phase TharldbackicaRidtosisype [ s i 1tered through
prewashed ki esel guhr, 'and the filtrate is concentrated on a rotary

evaporator in vacuo. The crude product is reacted w thout further
purificati gneid: 137 mg (81% of theory)

LC-MS (Method 1): R¢ = 1.94 min

MS (ED): m/z = 657 (M+H)"

Example 44A

(85,1185,145)-14-[(tert-Butoxycarbonyl)amino]-11-{3-[(tert-butoxycarbonyl)amino]prop-
yl}-17-hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1*%}henicosa-1(20),2(21),3,5,16,18-
hexaene-8-carboxylic acid

boc¢



Yield: quant. 111 LC M5 (Method 3): Rt = 1.42 min M5 (ESI): mz = 389
(MtH) © . Exanpl e 70A Benzyl

((1S,4S)-1,4-bis{3-[(tert-butoxycarbonyl)am no] propyl }-13,13-dinmethyl-2,6,11
- trioxo-12-oxa-3,7,10-triazatetradec-1-yl)carbamate H N boc O OL 'N-
N~ z NNboc HH NH I boc Under argon, 72 ng (0.197 mol) of

N2- [ (benzyl oxy) carbonyl ] -N5-(tert-butoxycarbonyl)- L-ornithine and 100 ng
(0.26 mmol) of the conpound from Exanpl e9®69A are dissolved in 8 m of

di et hyl f or mam de. Then, at OC (ice bath), 49 ng (0.26 mvol) of EDC and 8 ngy
(0.059 mmol ) of HCBt are added The m xture is sIovay warnmed to RT and
stirred at 7I§T

an IS . C Cc nd t
residue is OJ} rox SO 10n %CP(%? %F@ﬁ%ggo ﬁg g\b@ig
successi veftg ““(E’HIO
sol uti ons, (4#% E‘(‘P(&l/ ﬁ’&t‘% EdP‘erF\U&E‘élHl.e The
renai ni ng Mg¥res ”p‘%rrd:} fc& hjﬂbemlmugfhls\adéwwmle@fdwgltwfé gBthe atixtuseisr v)
LC- M5 ( Met hdjdsted to Rusing 0.1DhydrechlovB geikband thegnixture7i8 2x(rgeed twice by shaking
with ethyl actetate. The organic phases are combined, dried with magnesium sulfate and
evaporated to dryness in vacuo. The remaining solid is purified to constant weight under
high vacuum.

Yield: 0.75 g (81% of theory)
LC-MS (Method 1): R, = 2.20 min
MS (ED): m/z = 641 (M+H)"

Examples 45A to 47A listed in the following table are prepared from the corresponding
starting materials in analogy to the specified procedures:

Example Structure Prepared in | Analytical Data
No. analogy to
Example No.
45A 43A LC-MS (Method 2): R, = 1.96 min

from Ex, 40A | MS (EI): m/z = 671 (M+H)"

CO,H

46A 44A LC-MS (Method 2): R, = 2.08 min
from Ex. 41A | MS (EI): m/z = 655 (M+H)"
CO,H
47A 44A LC-MS (Method 2): R; = 2.06 min

from Ex. 42A | MS (EI): miz = 655 (M+H)~

CO,H




Exanpl e 71A 112 tert-Butyl

[ (4S)-4-({(2S)-2-am no-5-[(tert-butoxycarbonyl)am no] pent anoyl } am no) - 6- ({ 2-
[ (tert-butoxycarbonyl)am no] et hyl} am no)-6-oxohexyl] carbanate H N II boc
OOHNNN ~N~boc =HHNH | boc 120 ng (0.16 nmol) of the conpound
from Exanpl e 70A are dissolved in 10 mM of ethanol. 15 ng of palladi um on
activated carbon (10% are added thereto, and the m xture is then

hydr ogenat ed under atnospheric pressure 970or 15 h. The reaction m xture is
filtered through prewashed ki eselguhr and the filtrate is concentrated on a
rotary evaporator in vacuo. The crude product is reacted w thout further
purificati n. Y'e8  quant. Ms (ESI): mz = 603 (MtH)'. Exanple 72A Benzyl
[(4S)-4-[( * ycar bonyl ) am no] - 6- ({2-[ (tert-but oxycarbonyl )am no] et hyl
) - am no)-6-oxohexyl]carbamate H ,boc Z" NNNHH boc, NH O Under argon,

100 g (0. BonA"ol1 k)-21[ (e By LArbBRNFAIRXY @R AP HudsRyRSbbonydntib6l-t -

ethyl}amino)carbonyl|butyl}carbamate

\ _boc

Under argon, 300 mg (0.82 mmol) of N2-[(benzyloxy)carbonyl]-N5 -(tert-butoxycarbonyl)-
L-ornithine and 171 mg (1.06 mmol) of tert-butyl-(2-aminoethyl)carbamate are dissolved
in 6 m! of dimethylformamide. Then, at 0°C (ice bath), 204 mg (1.06 mmol) of EDC and
33 mg (0.25 mmol) of HOBt are added. The mixture is slowly warmed to RT and stirred at
RT for 12 h. The solution is concentrated in vacuo and the residue is taken up with ethyl
acetate. The organic phase is washed successively with saturated sodium bicarbonate and
sodium chloride solutions, dried over magnesium sulfate and evaporated in vacuo. The
remaining solid is dried under high vacuum.

Yield: 392 mg (94% of theory)
LC-MS (Method 2): R, = 2.36 min
MS (EST): m/z = 509 (M+H)"

Example 49A

N’-(tert-Butoxycarbonyl)-N-{ 2-[(tert-butoxycarbonyl)amino]ethyl} - L-ornithinamide



but oxycar bonyl ) am no] hexanoi ¢ acid and 55 ng (0.34 nmol) of tert-butyl (2-
am noet hyl ) carbamate are dissolved in 6 m of dinethylformam de. Then, at 0C
(ice 113 bath), 66 ng (0.34 nmol) of EDC and 11 ng (0.08 mml) of HOBt are
added. The m x- ture is slowy warned to RT and stirred at RT for 12 h. The
solution is concentrated in vacuo and the residue is taken up in ethyl
acetate. The organi c phase is washed succes- sively with saturated sodi um
bi carbonat e and sodi um chl ori de solutiong, dried over magne- sium sulfate
and concentrated in vacuo. The remaining solid is dried under high vacuum
Yield: 71 ng (51% of theory) LC-M5 (Method 3): Rt = 2.43 mn WM (ESI): mz
= 523 (M+tH) + Exanple 73A tert-Butyl
{(1S)-4-am no-1-[2-({2-[(tert-butoxydarbonyl)agi no] et hyl } am no) - 2- oxoet h-
yl ] butyl }carbamate H HzN H , bid bag NH%%j;NQJution of 71 mg (0.135 mmol)
of the conmpound from Exanple 72A iR 104%1 of” ethafol is hydrogenated, after
the addition of 15 ng of pall adi uméon tivated carbon (10%, for 12 hat RT
under at nospheric pressure. The mixtyre is filtered through kiesel- guhr and
the residue is washed with ethanol. The filtrate is evaporated to dryness in
vacuo. The product is reacted without~fuPPher purification. Yield: quant.
M5 (ESI): mz = 389 (MtH) +. Exanple 7 Benzyl
((1S,7S)-7-[(tert-butoxycarbonyl)am no]-1-{3-[(tert-butoxycarbonyl)am no] -
propyl }-16, 16-di net hyl - 2, 9, 14-tri oxo- 15- oxa- 3, 10, 13-tri azahept adec- 1-yl )carb
amate 114 AQolytion of 390 mg (0.77 mmol) of benzyl {(15)-4-[(tert-butoxycarbonyl)amino]-1-[({2-

[(tert-butoxycarbonyl)amino]ethyl }amino)carbonyl]butyl } carbamate (Example 48A) in

50 ml of ethanol is hydrogenated after the addition of 40 mg of palladium on activated

carbon (10%) at RT under atmospheric pressure for 4 h. The mixture is filtered through

kieselguhr, and the residue is washed with ethanol. The filtrate is concentrated to dryness

in vacuo. The product is reacted without further purification.

Yield: 263 mg (91% of theory)
MS (ESI): m/z = 375 (M+H)'; 397 (M+Na)",

Example S0A
fert-Butyl [(15)-4-[(fert-butoxycarbonyl)amino|-1-(hydroxymethyl)butyl]carbamate

_boc

HO\/[\/\/H
“boc

At -10°C, 91 mg (0.90 mmol) of 4-methylmorpholine and 98 mg (0.90 mmol) of ethyl
chloroformate are added to a solution of 300 mg (0.90 mmol) of N2, N’ -bis(tert-butoxy-
carbonyl)-L-ornithine in 10 ml of tetrahydrofuran, and the mixture is stirred for 30 min. At
this temperature, 1.81 ml (1.81 mmol) of a 1M solution of lithium aluminium hydride in
tetrahydrofuran are slowly added dropwise. The mixture is slowly warmed to RT and
stitrred at RT for 12 h. While cooling in ice, 0.1 ml of water and 0.15 ml of a 4.5% sodium
hydroxide solution are cautiously added, and the mixture is stirred at RT for a further 3 h.
The mixture is filtered and the filtrate is concentrated in vacuo. The residue is dissolved in
ethyl acetate, washed with water, dried over magnesium sulfate and again concentrated to
dryness in vacuo. The product is reacted without further purification.



SIN- N~ ,boc z NN HH" NHO NHboc 1 boc Under argon, 40 ng (0.11
nmmol ) of N2-[ (benzyl oxy) carbonyl]-N5-(tert-butoxycarbonyl)-L- ornithine and
55 ng (0.14 nmmol) of the conpound from Exanple 73A are dissolved in 8 nl of
di met hyl f ormam de. Then, at OC (ice bath), 27 ng (0.14 mml) of EDC and 4.4
ng (0.033 mol) of HOBt are added. The m xture is slowy warned to RT and
stirred at RT for 12 h. The solution is concentrated in vacuo and the
residue is taken up in ethyl acetate. 9he organic phase is washed
successively with saturated sodi um bi carbonate and sodi um chloride
solutions, dried over magnesi um sul fate and concentrated in vacuo. The

remai ni ng ,.5Ql 4.4, 1.S i,ed under high vacuum Yield: 72 ng (89% of theory)
LC- M (Nem?s@- %ﬁm%gi_%é’??er?{ﬁ MS (ESI): mz = 737 (MrH)+ Exanpl e 75A
tert-Butyl
{(4S, 105) Q- e P% nyl ) am no] - 19, 19-di net hyl -5, 12, 17-
trioxo- 18-[\4;?(z@%lﬁlorg/]Z ﬁ@%zg?gggi(gﬁi gar bamate O N H2N~-N boc H H boc
-~NH O II° NH

ExampleSlA

(25)-2,5-Bis[(tert-butoxycarbonyl}amino]pentyl methanesulfonate

HN
0] O\/'\/\/ll‘;lI
D ~
/S\\ boc

103 mg (0.90 mmol) of methanesuifonyl chloride and 0.21 ml (1.5 mmol) of triethylamine
are added to a solution of 240 mg (0.75 mmol) of tert-buty] [(15)-4-[(tert-
butoxycarbonyl)amino]- 1-(hydroxymethyl)butyllcarbamate (Example 50A) in 20 ml of
dichloromethane, and the mixture is stirred at RT for 16 h. The mixture is diluted with
dichloromethane and washed twice with 0.1N hydrochloric acid. The organic phase is
dried over magnesium sulfate and concentrated to dryness in vacuo. The product is reacted
without further purification.

Yield: 218 mg (73% of theory)

MS (ESI): m/z = 419 (M+Na)".

Example S2A
tert-Butyl-{(4S)-5-azido-4-[(tert-butoxycarbonyl)amino]pentyl } carbamate

_boc

36 mg (0.55 mmol) of sodium azide are added to a solution of 218 mg (0.55 mmol) of
(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl methanesulfonate (Example 51A) in 15 ml
of dimethylformamide and the mixture is stirred at 70°C for 12 h. Most of the solvent is
distilled off in vacuo, and the residue is diluted with ethyl acetate. The mixture is washed



boc 115 A solution of 72 mg (0.097 mvol ) of the conpound from Exanpl e 74A
in 10 mM of ethanol is hydrogenated, after the addition of 10 ng of

pal | adi um on activated carbon (10%, for 12 hat RT under atnospheric
pressure. The mxture is filtered through kiesel- guhr and the residue is
washed with ethanol. The filtrate is concentrated to dryness in vacuo. The
product is reacted without further purification. Yield: quant. M5 (ESI): nfz
= 603 (MtH)'. Exanple 76A Benzyl 100
{(4S)-6-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl}am no)-4-[(tert-
but oxycar bonyl ) am no] - 6- oxohexyl } carbamate boc. NHOH =H ,N N~ z N boc
H N :b?c s'é' ?L{J% reré Al E %to' % (gsf%g?lo 2_@39@7_3!%%@81%1011, dried over magnesium sulfate

ot by o FOATP A HASARRR DA The B ] v fot

but oxycar B8P AR IEREsSAP B4R iThe Rradyel(ireasted without fusherpurifigation. ggg,

8, 1477- 1482) and 0.108 g (0.342 nmmol) of tert-butyl

{(4S)-5-am,npr 454 (Lt erks b xycarbonyl)- am no] pentyl } carbamat e ( Exanpl e 53A)
are dissortﬁgLﬁﬁﬁé@4P5@ﬁHgﬁ%%§%ylfornanide. Then, at OC (ice bath), 0.066 g
(0.342 mmol) of EDC and 0.011 g (0.079 mmol ) of HOBt are added. The m xture
is slowy r ) E +rred at RT for 12 h. The solution is
concentrate (gﬁﬂvgghgggﬁgq?ﬁf'residue is taken up in ethyl acetate. The
organi ¢ phase is washed successively with saturated sodi um bi carbonate and
sodi um chlpgdmislesaut i ons, dried over magnesi um sul fate and concentrated in
vacuo. The remarning solid is dried to

tert-Butyl {(48)-5-amino-4-[(tert-butoxycarbonyl)amino]penty! } carbamate
_boc

H N\/'\/\/‘l:ll
2 “boc

A solution of 188 mg (0.55 mmol) of rert-butyl {(45)-5-azido-4-[(tert-butoxycarbonyl)-
amino]pentyl }carbamate (Example 52A) in ethanol is hydrogenated after the addition of
20 mg of palladium on activated carbon (10%) at RT under atmospheric pressure for 12 h.
The mixture is filtered through kieselguhr, and the residue is washed with ethanol. The
filtrate is concentrated to dryness in vacuo. The product is reacted without further purifica-
tion.

Yield: 102 mg (59% of theory)

MS (ESD: m/z = 318 (M+H)"; 340 (M+Na)".

Example 54A

Benzyl [2-({(25)-2,5-bis|(tert-butoxycarbonyl)amino}pentyl }amino)-2-oxoethyl]carbamate

boc
(ILN/\_/\/\N/
H H



constant wei ght under high vacuum Yield: 0.127 g (71 % of theory) LC M
(Method 1): R = 2.36 min 116 M (ESI): mz = 680 (MtH)' Example 77A
tert-Butyl

{(1S)-4-amno-1-[2-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl}am no) -
2- oxoet hyl ] butyl } carbamate bocce NH OH H2N N' N boc H N ,boc H 20 ng of
pal | adi um on activated carbon (10% are added to a m xture of 0.127 g (0.19
mrol ) of the compound from Exanple 76A ijgy 10 m of ethanol, and the m xture
is then hydrogenated for 12 h under atnospheric pressure. The reaction

m xture is filtered through kiesel guhr the filtrate is concentrated in

vacuo and ried.und r h, vac um r uct ea W t hout
further pufiePH@LeR QP Vltto égg ﬁ"ﬁ?‘% ‘tm anmpl e 78A
Benzyl [(benzyloxy)carbonyl]glycme and 181 mg( .57 mmol) of tert-butyl (48)-5-amino-4-

((1S, 7S, 12[serizbutoxysiagiopy Beminglipeniy} beerbroraie (Exemply SIAY B4 1l ef dimgthydx ycar bon-
yl ) am no] pfospginjde with the addition of 110 mg (0.57 mmol) of EDC and 18 mg (0.13 mmol) of

-19, 19- di nHOBY) Ti roduket iy purkeed 18- preparativeR P-EIPLIA @achileqhhade whikrrackianiadie 117
boc | HN gradient: 90:10 > 5:95).

Yield: 105 mg (47% of theory)
LC-MS (Method 2): R¢=2.12 min.
MS (ESI): m/z = 509 (M+H)"

Example S5A

tert-Butyl {(45)-5-[(aminoacetyl)amino]-4-[(tert-butoxycarbonyl)amino]pentyl } carbamate

2 NT N~
H H
H

Zter

~
boc

Preparation takes place in analogy to Example 49A from 105 mg (0.21 mmol) of benzyl
[2-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl } amino)-2-oxoethyl]carbamate
(Example 54A) in 50 ml of ethanol with the addition of 11 mg of palladium on activated
carbon (10%). The product is reacted without further purification.

Yield: 64 mg (83% of theory)
MS (ESI): m/z = 375 (M+H)"
Example S6A

Benzyl {(15)-1-[({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl } amino)carbonyl}-4-
[(rert-butoxycarbonyl)amino]butyl} carbamate



oll\ T NNN~NH HI ~NH O boc NH boc I boc Under argon, 44 ng (0.12
nmmol ) of N2-[ (benzyl oxy) carbonyl]-N5-(tert-butoxycarbonyl)-L- ornithine and
85 ng (0.16 nmol) of the conpound from Exanple 77A are dissolved in 8 m of
di et hyl f or mam de. Then, at OC (ice bath), 30 ng (0.16 mmol) of EDC and 4.9
ng (0.036 mol ) of HOBt are added. The m xture is slowly warned to RT and
stirred at RT for 12 h. The solution is concentrated in vacuo and the
residue is taken up in ethyl acetate. The organic phase is washed
successively with saturated sodi um bi catbnate and sodi um chl ori de
solutions, dried over magnesi um sul fate and concentrated in vacuo. The
remaining solid is dried under high vacuum Yield: 91 ng (85% of theory)
LC-M5 (Method 1): Rt = 2.35 min. M (ESIg: mz = 894 (MtH)' Exanple 79A
tert-Butyl {(4S,1 CS, 15S)-4-am no- 10, 15- i sf

(tert-but oxycar bonyl ) am n&<w2, /’\\//\\vxﬁxN/bDC
5,12, 20-trioxo-21-oxa-6, 13, 19¢tri azatri cos-H-yI }rarbamatepyll8 loc HN H H2N
N M~NH ,NH O boc NH boc | ~NH HN\b

z oC

Preparation takes place in analogy to Example 48A from 120 mg (0.33 mmol) of N°-(tert-
butoxycarbonyl)-N-[(benzyloxy)carbonyl]-L-orithine and 136 mg (0.43 mmol) of tert-
butyl {(45)-5-amino-4-{(fert-butoxycarbonyl)amino]pentyl} carbamate (Example 53A) in
6 ml of dimethylformamide with the addition of 82 mg (0.43 mmol) of EDC and 13 mg
(0.1 mmol) of HOBt. The product is purified by preparative RP-HPLC (mobile phase
water/acetonitrile gradient: 90:10 = 5:95).

Yield: 132 mg (61% of theory)
LC-MS (Methed 3): R; = 2.68 min.
MS (ESI): m/z = 666 (M+H)"
Example S7A

tert-Butyl [(45)-4-amino-5-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-5-
oxopentyl]|carbamate

\N/\/\HJ\N ’ N/
H H H

NH

Preparation takes place in analogy to Example 49A from 132 mg (0.20 mmol) of benzy!
{(18)-1-[({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl } amino)carbonyl]-4-[(teri-
butoxycarbonyl)aminojbutyl}carbamate (Example 56A) in 50 ml of ethanol with the
addition of 13 mg of palladium on activated carbon (10%). The product is reacted without
further purification.

Yield: quant.

MS (ESI): m/z = 532 (M+H)"



boc A solution of 91 ng (0.10 nmol) of the conpound from Exanple 78A in |0
m of ethanol is hydrogenated, after the addition of 10 ng of pall adi um on
activated carbon (10%, for 12 hat RT under atnospheric pressure. The

m xture is filtered through ki esel guhr and the residue is washed with
ethanol. The filtrate is concentrated to dryness in vacuo. The product is
reacted without further purification. Yield: quant. Ms (ESI): mz = 760
(MtH) +.  Exanpl e 80A Benzyl 103
{(1S)-1-[2-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl }am no) - 2- oxoet hy
I1- 4-[(tert- butoxycarbonyl)am no] butyl } carbamate HN ,boc HH N ~ /N z
~'"'"1( HNC_)"0 NH boc boc 119 Under argon, 0.1 g (O. 26 nmol ) of

(39) - 3-{[(%5&5) carbonyl]am no}-6-[(tert- butoxycarbonyl)am no] hexanoi c
acid Q Med. Chem 2002, 45, 4246-4253) and 0.11 g (0.34 nmmol) of

EE;;;EFEJ o 15&.% At mg@@“@ﬁ%ﬁ?ﬁ%o?m PSR RIPATRIC, o
bath), O. 0)' -0%0%4 EDC and 0.011 g (0.079 mmol) of HOBt are

added. The m xture is sIomAy warnmed to RT and stirred at RT for 12 h. The
solution is concentrated in vacyp and the residue is taken up in ethyl

acetate. The organi c phase Hs hed successively with saturated sodium

bi carbonate and sodi um chl oNid W&d obec magnesi um sulfate and
concentrated in vacuo. The rerui g sadid s drmed to constant wei ght under
hi gh - N

Preparation takes place in analogy to Example 48A from 150 mg (0.46 mmol) of O-
benzyl-N-[(benzyloxy)carbonyl]-L-serine and 188 mg (0.59 mmol) of fert-butyl {(45)-5-
amino-4-[(tert-butoxycarbonyl)amino]pentyl } carbamate (Example 53A) in 6 ml of di-
methylformamide with the addition of 114 mg (0.57 mmol) of EDC and 18 mg

(0.13 mmol) of HOBt. The product is purified by preparative RP-HPLC (mobile phase
water/acetonitrile gradient: 90:10 > 5:95).

Yield: 129 mg (45% of theory)
LC-MS (Method 3): R(= 2.81 min.
MS (ESI): m/z = 629 (M+H)"
Example 59A

tert-Butyl {(4S)-5-{[(25)-2-amino-3-hydroxypropanoyl]amino}-4-[(tert-butoxycarbonyl)-
amino]pentyl }carbamate

N N~
: H H
HO/ “boc

2t

A solution of 128 mg (0.77 mmol) of benzyl [(15)-1-[(benzyloxy)methyl]-2-({(25)-2,5-
bis[(tert-butoxycarbonyl)amino]pentyl } amino)-2-oxoethyl]carbamate (Example S8A) in
50 ml of ethanol is hydrogenated after the addition of 13 mg of palladium on activated
carbon (10%) at RT under atmospheric pressure for 48 h. The mixture is filtered through



vacuum Yield: 0.146 g (82%of theory) LC M (Method 2): R = 2.5 mn M
(ESI): mz = 680 (MtH)' Exanple S1A tert-Butyl

[ (4S)-4-am no-6-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl }am no) - 6-
oxohexyl ] carbamate HN .boc H HZNM ~ /N HNC NH boc boc 22 ng of palladium
on activated carbon (10% are added to a m xture of 0.146 g (0.22 mmol) of
the conmpound from Exanple 80A in 10 mM of ethanol, and the mxture is then
hydr ogenat ed under atnospheric pressurejfpr 12 h. The reaction m xture is
filtered through kieselguhr, the filtrate is concentrated in vacuo and

dri ed under high vacuum The crude product is reacted w thout further

Egrnlz;: cat 'ﬁ?gelgﬂﬂ% thgl#gsri] ue i:sl'%N%shel\éBwii}FeSt"lgﬂol.rq‘hze f?ltrgézals gg{l;clébntrate Etio | (ralessszlff\
((1S, 4S, osyacve [ Thegredustiisauyidivd by pyeppaativa P-HPLCdmobie phassrwateriacstopittilbony | ) -
ani no] pr opsrgients 94:40 d? B Hy| - 2, 6, 14-t ri oxo- 15- oxa- 3, 7, 13-t ri azahept adec- 1-yl
Jcarbamate H N boc 0 O L

Yield: 22 mg (27% of theory)
LC-MS (Method 1): R; = 1.43 min
MS (ESD): m/z = 405 (M+H)"

Example 60A

Benzyl [2-({(35)-3-{[(benzyloxy)carbonyl|amino }-6-[{fert-butoxycarbonyl)amino]-
hexanoyl}amino)ethyl]carbamate

549.7 mg (1.446 mmol) of HATU and 339.7 mg (2.629 mmol) of N, N-diisopropylethyl-
amine are added to a solution of 500 mg (1.31 mmol) of (35)-3-{[(benzyloxy)carbonyl]-
amino }-6-[(tert-butoxycarbonyl)amino}hexanoic acid in 25 ml of anhydrous DMF. After
stirring at RT for 15 min, 333.5 mg (1.446 mmol) of benzyl (2-aminoethyl)carbamate
hydrochloride are added. The reaction mixture is stirred at RT for 15 h. The solvent is then
evaporated and the residue is taken up in dichloromethane. The organic phase is washed
with water, dried over magnesium sulfate and concentrated. The crude product is purified
by preparative HPLC.

Yield 556.6 mg (44% of theory)
LC-MS (Method 3): R¢ = 2.41 min
MS (ESD): m/z = 557 (M+H)".

Example 61A



"N~ N NNboc zHHNHNH | | boc boc Under argon, 40 ng (0.11 mmol)

of N2-[ (benzyl oxy)carbonyl]-N5-(tert-butoxycarbonyl)-L- ornithine and 77 ng

(0.14 muol) of the conpound from Exanpl e 81A are dissolved in 8 m of

di met hyl f ormam de. Then, at OC (ice bath), 27 ng (0.14 mml) of EDC and 4.4

ng (0.032 mol ) of HOBt are added. The m xture is slowly warned to RT and
stirred at RT for 12 h. The solution is concentrated in vacuo and the
residue is taken up in ethyl acetate. T§e organi c phase is washed
successively with saturated sodi um bi carbonate and sodi um chloride
solutions, dried over magnesi um sul fate and concentrated in vacuo. The
remaining solid is dried u r. high vacuum Yield: 78 (81. % of theory)
LC- MB (l\/btﬁ‘ﬁiﬁyll()(L%F&'a@@'lﬁrggﬁ{zn{f(_g?EZYIESY)F?‘rbHMI]aimﬁgheﬂ(l%mo]'%ﬁpI e 83A
t er t - But y|ethyl}butyl)carbamate hydrochloride

((1S, 6S,9S)-9-am no-1, 6-bis{3-[(tert-butoxycarbonyl)am no] propyl }-16, 16-

di net hyl -4, 8, 14-tri oxo- 15- oxa- 3, 7, JFF-t ri azahept adec-1-yl)carbamate 121 H N

boc O O H2NL N~ NNbocZ H
.

At 0°C, 8 ml of a 4M hydrogen chloride-dioxane solution are added to a solution of
320 mg (0.287 mmol) of benzyl [2-({(35)-3-{[(benzyloxy)carbonyl]amino }-6-[(tert-
butoxycarbonyl)amino]hexanoyl }amino)ethyl]carbamate (Example 60A) in 2 mi of
dioxane. After 1 h at RT, the reaction solution is concentrated in vacuo, coevaporated
several times with dichloromethane and dried under high vacuum. The crude product is
reacted without further purification.

Yield: quant.

LC-MS (Method 2): R; = 2.84 min.
MS (ESI): m/z = 457 (M-HCI+H)".
Example 62A

Benzyl {2-[((35)-3-{[(benzyloxy)carbonyl]amino}-6-{ [Nj-[(benzyloxy)carbonyl]-Nz-(tert-
butoxycarbonyl)-L-ornithylJamino }hexanoyl)amino]ethyl} carbamate



NHNH | I boc boc A solution of 78 ng (0.088 mmol ) of the conmpound from
Exanple 82A in 10 m of ethanol is hydrogenated, after the addition of 10
ng of palladiumon activated carbon (10%, for 12 hat RT under atnospheric
pressure. The mxture is filtered through kiesel- guhr and the residue is
washed with ethanol. The filtrate is concentrated to dryness in vacuo. The
product is reacted w thout further purification Yield: quant. M5 (ESI): mz
= 760 (M+tH)' Exanpl e 84A

N5 [ N2- [ (Benzyl oxy) car bonyl ] - N5-(tert- butoxycarbonyl) D-omthyl]-N2-(tert-bu
t oxy- carbonyl) N—{2 [(tert butoxycarbonyl)an1no]ethyl }-L-ornithinamde 0 O

N z H Hboc ar on 6 (0..78 I

N2- [(benzy@ 3‘3&@?29 Dﬂgﬁlgﬁ ¥ @r‘ég D @Wﬁﬂg‘) Pr)ﬁeygﬁ'al&%ge
(1.17 mm adre aselhioned 78 Aans @(%lkﬂpmmomw dfeenaylogplcodenylldV 16 of

di met hyl f utexricddonidromithing @ § indenflaakydrousdBBiFnd fiet stsingrapRY fof 1 EDih.and 122
106 ng (0. stButiomadf)] {6 indHOR3 Sanmoddd denzyT @ Sytxamine 1+{2-E2-dbynzydoxwd to RT and
stirred agarbShyl]amint ethyl)IMencd P-oidethyl bt RaMaMatectyRido dhibrtRAERampl 6109

resi due i sintkesf 4idylious DME N QidedetHeasatidn tivasd BGtivkd Bt RTSf 15 RUBfE agqueous
sodi um Di C&ﬂ@ﬁ?ﬁttﬁe§waﬂgfa% anld-the MsidQy ?ErtQEé}-' 1hcd1&ﬁ61%nﬁ%n¥"aﬂf‘crorg£ &

a)

nbi ned ined |
Combi ned éﬁ%ﬁf“@‘ﬁgﬂ é}?f;ﬁ?@fgg& iy YAPHO A ConcEhai8E! Tl PRl ned 1

Yield 48 mg (28% of theory)
LC-MS (Method 2): R; = 2.33 min
MS (ESI): m/z = 805 (M+H)".

Example 63A

Benzyl ((45,105)-4-amino-10-{[(benzyloxy)carbonyl]amino}-5,12,17-trioxo-19-phenyl-
18-oxa-6,13,16-triazanonadec-1-yl)carbamate hydrochloride

AtRT, 2.5 ml of a 4M hydrogen chloride-dioxane solution are added to a solution of

48 mg (0.060 mmol) of benzyl {2-[((38)-3-{[(benzyloxy)carbonyl]amino }-6-{ [N'-
[(benzyloxy)carbonyl]-N-(tert-butoxycarbonyl)-L-ornithyljJamino } hexanoyl)amino]-
ethyl}carbamate (Example 62A) in 1 ml of dioxane. After 4 h at RT, the reaction solution
is concentrated in vacuo, coevaporated several times with dichloromethane and dried under
high vacuum. The crude product is reacted without further purification.

Yield: quant.



Yield: 0.58 g (quant.) LGM (Method 3): R = 2.59 mn. M (ESI): mz = 723
(M+H) + Exanpl e 85A

N5-[ N5- (tert - But oxycarbonyl)-D-ornithyl]-N2-(tert-butoxycarbonyl)-N {
2-[(tert-butoxy- carbonyl) amno] ethyl } -L-ornithinamde O O H HZN N N

N, boc HN~boc NH I boc 0.58 g (0.80 mml) of the conmpound from Exanpl e
84A are dissolved in 27 m of ethanol, and 0.06 g (0.06 mmvl) of Pd/C are
added. The m xture i s hydrogenated undengat nospheric pressure for 12 h and
filtered through celite, and the filtrate is concentrated in vacuo. The
solid obtained in this way is reacted further wi thout purification. Yield:

0. 47 97% t heqr Met hod 1 Rt= 1.61 min. M (ESI): mz = 589
(et Exblis (iotay: Reppdgimin 00 (=)
[(28) 2-[(tert-butoxycarbonyl)am no]-3-({2-[(tert-butoxycarbonyl)am no] et hyl

- amno) opr.op «© HN _-boc ~N~ ,.~ /Nhoc ?IIf H O Under
argon M%Q(E%® 8'% rr#g%)(ﬁ/@ﬁ&giﬁi (benzyl oxy) car bonyl ] am no}-N-(tert-but oxy-
Example 64A

Benzyl [(55)-5-[(tert-butoxycarbonyl)amino]-7-({2-[ (fert-butoxycarbonyl)amino]ethyl } -
amino)-7-oxoheptyl]carbamate

boc_

Under argon, 1 g (2.54 mmol) of (38)-7-{[(benzyloxy)carbonyl]amino }-3-[(tert-butoxy-
carbonyl)amino]heptanecarboxylic acid, 406 mg (2.54 mmol) of fert-butyl (2-aminoethyl)-
carbamate and 0.96 ml of triethylamine (6.85 mmol) are dissolved in 20 ml of dimethyl-
formamide. Then, at 0°C (ice bath), 826 mg (4.3 mmol) of EDC and 113 mg (0.84 mmol)
of HOBt are added. The mixture is slowly warmed to RT and stirred at RT for 12 h. The
solution is concentrated in vacuo and the residue is taken up in ethyl acetate. The organic
phase is washed successively with saturated sodium bicarbonate and sodium chloride
solutions, dried over magnesium sulfate and concentrated in vacuo. The remaining solid is
dried under high vacuum.

Yield: quant.
LC-MS (Method 2): R, =2.21 min.
MS (ESI): m/z = 537 (M+H)"

Example 65A

tert-Butyl ((15)-5-amino-1-{2-[(2-{[(benzyloxy)carbonylJamino }ethyl)amino]-2-oxo-
ethyl} pentyl)carbamate hydroacetate



carbonyl ) -L-al anine - N-cycl ohexyl cycl ohexanam ne (1:1) and 0.154 g (0.96
nmmol ) of tert- butyl (2-am noethyl)carbamte are dissolved in 10 m of

di ret hyl formam de and 0.5 m of triethylamne. Then, at 0C (ice bath),
0.314 g (1.64 mmol) of EDC and 0.043 g (0.32 mmvl ) of HOBt are added. The
m xture is slowy warned to RT and stirred at RT for 12 h. The solution is
concentrated in vacuo and the residue is taken up in ethyl acetate. The
organi ¢ phase is washed successively wi fi#g saturated sodi um bi carbonate and
sodium chloride solutions, dried over magnesi um sul fate and concentrated in
vacuo. The remaining solid is dried to constant wei ght under high vacuum
Yield: 0.41 g (88% of theory) LC-I\/BD(gI\/Ethod 2): R =217 mn WM (ESI):
mz = 481 (MrH) + ExampligogLA 0

3- Ami no- N2- (tert-butoxycarbonyl)-N{2-[(iert{but oxycaHbonyl)am no] et hyl
}-L-al ani n- am de hydroacetat > ~e..N,,,,Nboc HO
124 50 ng of palladium on ivated carbon (1QY9 are acpc?gd to a mxture of
0.41 g (0.847 nmol) of the conpound from Exanple 86A in 80 m of acetic

aci d/ et hanol / wat er (4:1:1), and the mxture is then hydrogenat ed under

at mospheri g3 tfiol efbé& (535 tér‘?@ﬁttolx B8 fnEnd] S7- _ough

ki esel guhr ri (5) [r) rh \?VI %)ﬁ re 138 e& er h| gh

aat

vacuum Th q—% %zace
uant . %
gx anpl e 8 %) are added thereto, and t e mlxture 18 then h rogcnatec under atmosgﬁﬂnc press %\2
for 15 h. The reaction mixture is filtered through prewashed kieselguhr and the filtrate is

concentrated on a rotary evaporator in vacuo. The crude product is reacted without further
purification.

Yield: quant.

LC-MS (Method 1): Ry = 1.35 min.
MS (ESD): m/z = 403 (M-HOAc+H)"
Example 66A

Benzyl tert-butyl[(2S5)-3-({(25)-2,5-bis| (tert-butoxycarbonyl Jamino]pentyl } amino)-3-oxo-
propane-1,2-diyl]biscarbamate

O
N N
P N “boc
: H
\ITIH
boc boc

Under argon, 0.127 g (0.37 mmol) of N-[(benzyloxy)carbonyl]-3-[(tert-butoxycarbonyl)-
amino|-L-alanine and 0.193 g (0.49 mmol) of fert-butyl {(4S)-5-amino-4-[(tert-butoxy-
carbonyl)amino]pentyl}carbamate (Example 53A) are dissolved in 6 ml of dimethyl-
formamide. Then, at 0°C (ice bath), 0.093 g (0.49 mmol) of EDC and 0.015 g (0.11 mmol)
of HOBt are added. The mixture is slowly warmed to RT and stirred at RT for 12 h. The
solution 1s concentrated in vacuo and the residue is taken up in ethyl acetate. The organic
phase is washed successively with saturated sodium bicarbonate and sodium chloride



N5- {N- [(B enzyl oxy)carbonyl] glycyl } -N2-(tert-butoxyc arbonyl)-N { 2-
[(tert-butoxycarbon- yl)amino]lethyl } -L-ornithinamde 0 0 Z N''KN N N~boc
HNI I boc Under argon, 300 ng (1.43 nmol) of N[ (benzyl oxy)carbonyl]glycine
and 830 ng (2.15 mml) of the conpound from Exanple 104A are dissolved in 28
m of dinmethylfor- mam de. Then, at OC (ice bath), 467 ng (2.44 mmol) of EDC
and 194 ng (1.43 mmol) of HOBt are added. The mxture is slowy warned to
RT and stirred at RT for 48 h. The soluyggon is concentrated in vacuo and
the residue is taken up in dichloronmethane and washed with a saturated

sodi um bi car bonate solution, 0.1 N hydrochloric acid and water. The

comnbi ned or anlc ses are conce %¥ated in vaguo, and_jhe solid obtained in
this way ° ‘Pé‘& ’é OP’E?‘F‘H%‘P"'SW‘EHQ quppQrated 4 Vacoe [ e“‘@%ﬁéﬁ‘flg SPRE N
(Met hod ™ 2)purifted by prepgrativg HAIAS (Kygm ybﬂerﬂhfs&a%enwm!ﬂm EHRISPYE 89A

N5- G ycyl Wﬂllglto@ﬁtwlﬂgtd)&%a?l%@l) N- {2-[(tert-butoxycarbonyl)ani no] et hyl
}-L- ornithinam de OOH HZN H H\\boc HNC boc 1.03 g (1.82 nmol) of the
conpound from Exanpl e 88A are dissolved in 60 m of ethanol, and 100 ng
(0.09 nmol Yiekk: OF@ﬁ@(éi%D@ftB?‘é'yhdded The mixture is hydrogenated under

at mospheric pressure overnight, and filtered through celite, and the

react od 1 UFERLS CVRERAUD Ryt PASRET on. | o (s ey e

MS (ESD): m/z = 638 (M+H)"

Example 67A

tert-Butyl [(25)-2-amino-3-({(25)-2,5-bis[(tert-butoxycarbonyl)amineo]pentyl } amino)-3-
oxopropyl|carbamate

Y “boc
I}IH
boc _boc

I=

20 mg of palladium on activated carbon (10%) are added to a mixture of 0.122 g

(0.19 mmol) of the compound from Example 66A in 50 ml of ethanol, and the mixture is
then hydrogenated under atmospheric pressure for 4 h. The reaction mixture is filtered
through kieselguhr, and the filtrate is concentrated in vacuo and dried under high vacuum.
The crude product is reacted without further purification.

Yield: quant.
MS (ESI): m/z = 504 (M+H)"

Example 68A

Benzyl {(15)-4-[(tert-butoxycarbonyl)amino]-1-[2-({2-[(tert-butoxycarbonyl)amino]ethy! } -
amino)-2-oxoethyl]butyl}carbamate



Yield: 693 ng (84% of theory) LC-M5 (Method 3): R =1.41 min. M5 (ESI):
mz = 432 (MtH)+ Exanpl e 90A Benzyl
tert-butyl-[5-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl}am no)-5-o0xop
en- tan-1,3-diyl]biscarbamate HN ..boc H Hz INN O HNC HNC boc boc 126
0.146 g (0.40 mol) of

3-{[ (benzyl oxy) car bonyl ] am no}-5-[ (tert-butoxycarbonyl)- am no] pent anoi c
acid (Bioorg. Med. Chem 2003, 13, 241-24p) and 0.164 g (0.52 mmol) of
tert-butyl {(4S)-5-am no-4-[(tert-butoxycarbonyl)am no]pentyl }carbanate
(Exanmpl e 53A) are dissolved in 8 m of dinethylformam de under argon. Then,
at 0C (ice bath), 0.10 g (0.52 mmol), of EDC and 0.009 g (0.12 mol) of HOBt

are added. The m xture isbééovvlw med o RTL.and _stirred at RT for 12 h.
The solution is concentrated™NA v OMNH s taken up in ethyl
acetate. The organi c phase isHwashed s ce’s_@i\:\/ely vvit& satu- rated sodi um
bi car bonat e and sodi um chl ori de sol uti c91s, 'fd over Hagnesi um sul fate and

concentrated in vacuo. The remaining solid is dried to constant wei ght under
hi gh vacuum Yield: 0.232 g, (87%of theory) LGM (Method 3): Rt = 2.73

oo o A e O s o

pentyl ] car . N )
[(tert-butoxycarbonyl)amino]hexanoic acid in 25 ml of anhydrous DMF. After stirring at

RT for 15 min, 352.5 mg (2.2 mmol) of tert-butyl (2-aminoethyl)carbamate hydrochloride
are added. The reaction mixture is stirred at RT for 15 h. The solvent is then evaporated
and the residue is taken up in dichloromethane. The organic phase is washed with water,
dried over magnesium sulfate and concentrated. The crude product is purified by prepara-
tive HPLC.

Yield 400 mg (38% of theory)
LC-MS (Method 1): R;= 2.33 min
MS (EI): m/z = 523 (M+H)".
Example 69A

tert-Butyl [(4S)-4-amino-6-( {2-[(tert-butoxycarbonyl)amino]ethyl } amino)-6-oxohexyl]-
carbamate

400 mg (0.765 mmol) of benzyl {(1S)-4-[(tert-butoxycarbonyl)amino]-1-[2-({2-{(tert-
butoxycarbonyl)amino]ethyl}amino)-2-oxoethyl|butyl }carbamate (Example 68A) are
dissolved in 50 ml of ethanol. 80 mg of palladium on activated carbon (10%) are added
thereto, and the mixture is then hydrogenated under atmospheric pressure for 15 h. The
reaction mixture is filtered through prewashed kieselguhr, and the filtrate is concentrated
on a rotary evaporator in vacuo. The crude product is reacted without further purification.

Yield: quant.



HH2N N O HNC HNC boc boc 35 ng of palladiumon activated carbon (10% are
added to a mxture of 0.232 g (0.35 mol) of the conpound from Exanpl e 90A
in 10 m of ethanol, and the m xture is then hydrogenated under atnospheric
pressure for 12 h. The reaction mxture is filtered through kieselguhr, and
the filtrate is concentrated in vacuo and dried under high vacuum The

crude product is reacted without further purification. Yield: 0.175 g (94%
of theory) LCGM (Method 3): Rt = 1.8 mn 127 M (ESI): nmlz = 532 (M-H) +
Exanpl es 92A and 93A listed in the followng table are prepared fromthe
corresponding starting conpounds in analogy to the procedure for Exanple

50A detail ve: ~No. ructure Prepared from Analytical Data , boc N

-[ (Benzyl ﬁ@ﬁ%%&ﬂ/@?‘ob%)‘mn = 1.94 min HN carbonyl]-N2-(tert- M

(ESI): mz 367 (I\/H—|)+ but oxycar bonyl )-L- 92A HO lysine z~ N /z

N-[ (Benzyl ﬁ*ﬁﬂ* mlla?_ﬁ+l): R =1.98 mn FINM (ESI): mz = 325

( MHH) + H car bony yl') \boc butoxycarbonyl)- boc Exanpl e 94A
Example 70A

Benzyl ((15,45)-1,4-bis{3-[(tert-butoxycarbonyl)amino]propyl}-13,13-dimethyl-2,6,11-
trioxo-12-oxa-3,7,10-triazatetradec-1-yl)carbamate

boc

ITIH

boc

Under argon, 72 mg (0.197 mmol) of NZ-[(benzyloxy)carbonyl]-NS-(tert-butoxycarbonyl)—
L-ornithine and 100 mg (0.26 mmol) of the compound from Example 69A are dissolved in
8 ml of dimethylformamide. Then, at 0°C (ice bath), 49 mg (0.26 mmol) of EDC and 8 mg
(0.05%9 mmol) of HOBt are added. The mixture is slowly warmed to RT and stirred at RT
for 12 h. The solution is concentrated in vacuo and the residue is taken up in ethyl acetate.
The organic phase is washed successively with saturated sodium bicarbonate and sodium
chloride solutions, dried over magnesium sulfate and concentrated in vacuo. The remaining
solid is dried under high vacuum.

Yield 121 mg (83% of theory)
LC-MS (Method 1): R; = 2.24 min
MS (ESI): m/z = 737 (M+H)".

Example 71A



Benzyl [(1S)-2-am no-I|-(hydroxynethyl)ethyl]carbamate hydrochloride HNCz x
HC( HO "~NH2 A m xture of 269 ng (0.83 mmol) of benzyl tert-butyl

[ (2S) - 3- hydr oxypr opane-1, 2- diyl]biscarbamate (Exanple 93A) and 5 ml of a 4M
hydr ogen chl ori de-di oxane solution is stirred at RT for 2 h. The reaction
solution is concentrated, coevaporated several tines with dichloronethane
and dried under high vacuum The crude product is reacted without further
purification. Yield: 212 ng (98% of theoryy) LC-MS (Method 2): Rt = 0.55 nin
M5 (ESI): mz = 225 (MHC +H) +. 128 Exanples 95A to 102A listed in the
followng table are prepared fromthe corresponding starting materials in

anal ogy to tt r du f Exarrp% 48@ det ai | ed..above: I{‘rx . .Strueture
P o' renialRes 2 Beg-muho-f(rergbuoRy SR ag] oo R o 1)
R boc N [Veﬁmwtgﬁﬁfbgﬁw%%‘ﬁw?}Dﬁf’(‘?@?l’@'%@;g%%@;ﬁﬁﬁgiycar bonyltl) -L- MB :
(ESI'): mlz =509 ornithin (MtH)' and tert-butyl-(2 ~N~z

am noet hyl ) carbanate H 96A 0 N ,N -Bis(tgrt- LCGM (Method 1): R = N

but oxycarbonyl )-L- 2.20 min ~N~ - 5 Hb ¢ Hz ornithine M8 (ESI): mz =
539 \ISOH and Ex. 94A (MtrH)' NH | boc
0O O
H N\)'k H
20N N N/\/ ~boc
: H H
iTH
boc

120 mg (0.16 mmol) of the compound from Example 70A are dissolved in 10 ml of
ethanol. 15 mg of palladium on activated carbon (10%) are added thereto, and the mixture
is then hydrogenated under atmospheric pressure for 15 h. The reaction mixture is filtered
through prewashed kieselguhr and the filtrate is concentrated on a rotary evaporator in
vacuo. The crude product is reacted without further purification.

Yield: quant.
MS (ESI): m/z = 603 (M+H)".
Example 72A

Benzyl [(45)-4-[(fert-butoxycarbonyl)amino]-6-({2-[(tert-butoxycarbonyl)amino]ethyl} -
amino)-6-oxohexyl]carbamate

Under argon, 100 mg (0.26 mmol) of (35)-6-{[(Benzyloxy)carbonyljamino }-3-[(tert-
butoxycarbonyl)amino]hexanoic acid and 55 mg (0.34 mmol) of tert-butyl (2-
aminoethyl)carbamate are dissolved in 6 ml of dimethylformamide. Then, at 0°C (ice



boc 97A H JN N-[(Benzyloxy)- LC-M5 (Method 1): R/ i N carbonyl]-N5-(tert-
2.31 mn H butoxycarbonyl)-L- M5 (ESI): mlz = 581 ornithine (MH"' HN and
Ex. 103A boc OH NH I boc 98A H ~I0 O Benzyl-N LC-Ms (Method 2): R = Z
IN "e ' N~~~N~bm [ (benzyl oxy) carbonyl]-L- 2.79 min HE Htyrosine M5 (ESI):
mz = 705 HN, boc and Ex. 53A (MtH)' bn 99A HO HN ,N -Bis(tert- LC M
(Method 2): Rt = 1 N~~\N N~boc butoxycarbonyl)-L- 2.15 mn Hornithine M
(ESI): mz = 509 and benzyl-(2- (MtH)' 113am noet hyl )carbamate boc, N H | O0A
H ~O -[(Benzyloxy)- LC-M (Method 3): R, boc NY 'N N -boc
carbonyl]-Nz-(tert- 2.4 mn H-H butoxycarbonyl)-L-lysine M5 (ESI): mz = 553

O and terg 36 me0 33 huneh 5t EDY Sd 11 Y6 B¥URAS Ut MEH B Rt Ra. Hh i 122

ture is siowly warmed to RT and stirred at RT for 12 h. The solution is concentrated in
vacuo and the residue is taken up in ethyl acetate. The organic phase is washed succes-
sively with saturated sodium bicarbonate and sodium chloride solutions, dried over magne-
sium sulfate and concentrated in vacuo. The remaining solid is dried under high vacuum.

Yield: 71 mg (51% of theory)
LC-MS (Method 3): R;=2.43 min
MS (ESI): m/z = 523 (M+H)"

Example 73A

tert-Butyl {(15)-4-amino-1-[2-({2-[(tert-butoxycarbonyl)amino}ethyl } amino)-2-oxoeth-
yl]butyl}carbamate

A solution of 71 mg (0.135 mmol) of the compound from Example 72A in 10 ml of
ethanol is hydrogenated, after the addition of 15 mg of palladium on activated carbon
(10%), for 12 h at RT under atmospheric pressure. The mixture is filtered through kiesel-
guhr and the residue is washed with ethanol. The filtrate is evaporated to dryness in vacuo.
The product is reacted without further purification.

Yield: quant.
MS (ESD): m/z = 389 (M+H)".
Example 74A

Benzyl ((1S,75)-7-[(tert-butoxycarbonyl)amino]-1-{3-[ (fert-butoxycarbonyl)amino]-
propyl}-16,16-dimethyl-2,9,14-trioxo-15-0xa-3,10,13-triazaheptadec-1-yl)carbamate



Ex. No. Structure Prepared from Analytical Data |OTA H xO H -[(Benzyl oxy)-
LCGM5 (Method 3): R boV Y - N~~~N~boc carbonyl]-N -(tert- 2.49 mn H

but oxycarbonyl )-L-lysine M5 (ESI): mz = 523 and benzyl (2-am no- (MtH)'
ethyl)carbamate HNC z 102A HO H -[(Benzyloxy)- LCM (Method 2): R, ~N
N.. carbonyl]-N(tert- 2.55 min boc N boc butox carbon | L-1 sine M5 ESI nifz
=680 HYY)- Y ()~ and Ex. 53A (MtH)° NH HN, boc =z Exanples 103A to
111A listed in the following table are prepared fromthe correspondi ng
starting materials in analogy to the procedure of Exanple 49A detail ed
above: Ex. No. Structure Prepared from Anal ytical Data Exanple 103A HN
-boc 92A M5 (ESI): n12:2330( HO- HZN 104A H I OxlI H 95A M5 (ESI):
mz = 375 (MtH)' bocN N~bocH NH2 1058 0 97A M5 (ESl): mz = 447

(M:H) ' H2N N /\/\l/\er\/\N/bOC
H
_NH O

Under argon, 40 mg (0.11 mmol) of Nz-[(benzyloxy)carbonyl] -NS-(tert-butoxycarbonyl)-L-
ornithine and 55 mg (0.14 mmol) of the compound from Example 73A are dissolved in 8
ml of dimethylformamide. Then, at 0°C (ice bath}, 27 mg (0.14 mmol) of EDC and 4.4 mg
(0.033 mmol) of HOBt are added. The mixture is slowly warmed to RT and stirred at RT
for 12 h. The solution is concentrated in vacuo and the residue is taken up in ethyl acetate.
The organic phase is washed successively with saturated sodium bicarbonate and sodium
chloride solutions, dried over magnesium sulfate and concentrated in vacuo. The remaining
solid is dried under high vacuum.

Yield: 72 mg (89% of theory)
LC-MS (Method 1): R{ = 2.2 min
MS (ESI): m/z = 737 (M+H)"

Example 7SA

tert-Butyl {(48,108)-4-amino-10-{(fert-butoxycarbonyl)amino}-19,19-dimethyl-5,12,17-
trioxo-18-o0xa-6,13,16-triazaicos-1-yl }carbamate

O
PN : b
H,N . N/\/\I/\H/N\/\N/ oc
: H H
\|\ NH O
boc

boc



HHN NH boc OH | boc 130 Ex. No. Structure Prepared from Anal ytical Data
Exanple 106A H 10O 96A M5 (ESI): mz=405 (MtH)+ boc N "~ N,,INH, H NH SCH
| boc 107A ol~l 98A LCG-Ms (Method 3): R = 1.67 min HN Y -N-V Nooc M5
(ESI): mz = 481 (MtH)+ HH HN,bm OH 108A H 99A M5 (ESI): mz = 375 (MH) +
H2N'/~N N,boc H boc, N H 109A HO 1| OOA M5 (ESI): mz = 419 (MrH) + boc NN
N-boc H'"~H OH NH

115

A solution of 72 mg (0.097 mmol) of the compound from Example 74A in 10 ml of
ethanol is hydrogenated, after the addition of 10 mg of palladium on activated carbon
(10%), for 12 h at RT under atmospheric pressure. The mixture is filtered through kiesel-
guhr and the residue is washed with ethanol. The filtrate is concentrated to dryness in
vacuo. The product is reacted without further purification.

Yield: quant.
MS (ESD): m/z = 603 (M+H)".
Example 76A

Benzyl {(45)-6-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl}amino)-4-[(tert-
butoxycarbonyl)amino]-6-oxohexyl}carbamate

boc
~ 0

H\/\/;\)J\
_N

N
H

ZT
/

z boc

_boc

Iz

Under argon, 0.1 g {0.263 mmol) of (35)-6-{[(benzyloxy)carbonyl]amino}-3-[(ter?-
butoxycarbonyl)amino]hexanecarboxylic acid (Bioorg. Med. Chem. Lett. 1998, 8, 1477-
1482) and 0.108 g (0.342 mmol) of tert-butyl {(4S)-5-amino-4-[{tert-butoxycarbonyl)-
amino]pentyl }carbamate (Example 53A) are dissolved in 6 ml of dimethylformamide.
Then, at 0°C (ice bath), 0.066 g (0.342 mmol) of EDC and 0.011 g (0.079 mmol) of HOBt
are added. The mixture is slowly warmed to RT and stirred at RT for 12 h. The solution is
concentrated in vacuo and the residue is taken up in ethyl acetate. The organic phase is
washed successively with saturated sodium bicarbonate and sodium chloride solutions,
dried over magnesium sulfate and concentrated in vacuo. The remaining solid is dried to
constant weight under high vacuum,

Yield: 0.127 g (71% of theory)

LC-MS (Methed 1): Ry =2.36 min



z IIGAH }I1O~ H1O0A MS(ESI):nlz=388(MtH) + boc~ , AN~ boc H NH2 111A
}1O~ H 102A NS (ESI): mz = 546 (MtH + boc . Nboc = H 1 NH2 boc
Exanpl e 112A 131 tert-Butyl

(2-{[(2S)-2-[(tert-butoxycarbonyl)am no]-5-({[(8S, |

'S, 14S) - 14-[ (tert-but oxy-

carbonyl)am no] - 11-{3-[(tert-but oxycar bonyl )am no] pr opyl
}-17-hydroxy-9-net hyl -10, 13- di oxo0-9, 1241t§ azatri cycl of

14. 3. 1. 12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaen-8 yl ] car bonyl

} am no) pent anoyl ] am no} et hyl ) carbamate HO HN ,boc H HN NN H NN, boc 1 H

?gg gl?ﬁ‘é&%ﬁ”ﬁ%%@%&?ﬂ?r E)gnSIS) ?&plnza] E)fll- {3-[(tert-but oxy-

car bonyl ) am no] propyl }- 17- hydr oxy- 9- net hyl - 10, 13- di oxo0-9, 12-di azatri cycl of

14. 3. 1. 12,%! -mgﬁ;&m_.,' gosa- 1(20), 2(21), 3,5, 16, 18- hexaene- 8-carboxylic acid
(Exanpl e mg (0.09 mmol) of

N2- (tert-butoxycarbonyl)-N-{2-[(tert-butoxycarbonyl)anm noJethyl}-L-
or Ni t hi nanje e X QTR-£ k) - (25 829)-3 SHiMEd A ButGeyeabbnlarkib] RAA1 GRAhGT T O
0C. 15 MY 5 oxoethyl]butyl}carbamate

boc_

boc

_-boc

I=z

20 mg of palladium on activated carbon (10%) are added to a mixture of 0.127 g

(0.19 mmol) of the compound from Example 76A in 10 ml of ethanol, and the mixture is
then hydrogenated for 12 h under atmospheric pressure. The reaction mixture is filtered
through kieselguhr, the filtrate is concentrated in vacuo and dried under high vacuum. The
crude product is reacted without further purification.

Yield: quant.
MS (ESI): m/z = 546 (M+H)"

Example 78A

Benzyl ((15,78,125)-7,12-bis[{fert-butoxycarbonyl)amino]-1-{3-[(tert-butoxycarbon-
ylDamino]propyl}-19,19-dimethyl-2,9,17-trioxo-18-oxa-3,10,16-triazaicos-1-yl)carbamate



(0.08 Mol ) of EDC and 6 ng (0.05 mml) of HOBt are added and the m xture is

stirred at roomtenperature for 12 h. The reaction m xture is concentrated

on a rotary evaporator in vacuo. The crude product is reacted wthout

further purification. Yield: 215 ng (88% of theory) LC M (Method 3): Rl =

2.70 mn M (ESI) mz = 1011 (M+H)' Exanple 113A tert-Butyl

[(4S)-5-({(25)-2,5-bis[(tert- butoxycarbonyl)anino]pentyl}anino) 4- ({[(8S, 11S

, 14S) -

14-[ (tert-butoxycarbonyl)am no]-11-{3- [(tert but oxycar bonyl ) am no] pr opyl

}-17-hydroxy- 10, 13-di oxo-9, 12-di azatri cycl of

14. 3. 1.12' 6] heni cosa-1(20),2(21), 3,5, 16, 18- hexaep-8-yl ]- carbonyl }

ani no) - 5- oxopentyl] carbamate 132 HO\ / \ / O™ N Nc HN H H boc

boc OO :~N -"~ NHNHINH | I | boc boc boEN29 ng (0.05 mmol) of

(8S, 11S,14S)-14-[ (tert-butoxycarbonyl )am no]-11-{3-[ (tert-butoxy-

car bonyl ) am no] propyl } - 17- hydr oxy- 10, 13- di oxo-9, 12-di azatricyclo[14.3.1.12'6

] heni cosa- 1(20), 2(21), 3,5, {hgﬁfrhexaene 8- carboxyll- acid (Exanple 44A) and
ut

24 0. 05 mol of tert
[(4g? g am no- 5- %{(25) 215 y$f/3ﬁm¢]pentyl}an1no)-5-

oxopentyl ] car bamat e ( Exanpl e J57A)Hare dis ve in2.0h DW and cooled to
oc. 15 boc

boc

NH
!

boc

Under argon, 44 mg (0.12 mmol) of NZ-[(benzyloxy)carbonyl]-N5-(tert-butoxycarbonyl)-L-
ornithine and 85 mg (0.16 mmol) of the compound from Example 77A are dissolved in

8 ml of dimethylformamide. Then, at 0°C (ice bath), 30 mg (0.16 mmol) of EDC and

4.9 mg (0.036 mmol) of HOBt are added. The mixture is slowly warmed to RT and stirred
at RT for 12 h. The solution is concentrated in vacuo and the residue is taken up in ethyl
acetate. The organic phase is washed successively with saturated sodium bicarbonate and
sodium chloride solutions, dried over magnesium sulfate and concentrated in vacuo. The
remaining solid is dried under high vacuum.

Yield: 91 mg (85% of theory)
LC-MS (Method 1): Ry=2.35 min.
MS (ESD): m/z = 894 (M+H)"

Example 79A

tert-Butyl {(45,108,155)-4-amino-10,15-bis{(tert-butoxycarbonyl)amino]-22,22-dimethyl-
5,12,20-trioxo-21-0xa-6,13,19-triazatricos-1-yl } carbamate



nyg (0.08 mmol) of EDC and 6 ng (0.05 nmol) of HOBt are added and the m xture

is stirred at roomtenperature for 12 h. The reaction mxture is

concentrated on a rotary evaporator in vacuo and purified by chromatography

over Sephadex-LH20 (nobil e phase nethanol/acetic acid 0.25% . Yield: 53 ny

(54% of theory) LC-Ms (Method 2): RL = 2.68 min M (ESI): mz = 1154

(MtH) ' Exanple 114A tert-Butyl

(2-{[(3S)-3-[(tert-butoxycarbonyl)am noliig- ({[ (8S, 11S, 14S)-14-[(tert-butoxyc

ar b-

onyl)am no] -11-{3-[(tert-butoxycarbonyl)am no] propyl }-17- hydr oxy- 9- net hyl - 10
3-

dioxo-9,12-diazatricyclo[14.3.1.12'6]henicosa-l(fﬁ?,Z(Zl),S,S,16,18-hexaen-8
-yl]carb- onyl } am no)heptanoyl] am no) ethyl)é&arbamte 133 HOO H-NH H
HN NNN-""~H ,boc boc O CH3 O boc I~\NH ONH | poc 40 nmg (0.06 mmol) of
(8S,11S,14S)-14-[ (tert-butoxycarbonyl)am no]-11-{3-{(tert-

but oxycar bonyl ) am no] pr opyl

}-17- hydr oxy- 9- net hyl - 10, 13- dijloxo- 9, 12- dlazatrlcyplo-

[ 14. 3. 1. 12' 6] heni cosa- 1 D, 1 X HQoxyIic acid
(Exanpl e 46A) and 46 ng (008 1) of tdrt-bityl N

{(I'S)-5-am no-1-[2-({2-[(tekEt-butoxycarbo )-0

ani no] et hyl } am no) - 2- oxoet hy pentyl } eacPamat e ( Exanpl e 65A) are dissol ved
in 2.0mM of DW and cooled tjo 0OC. 15 ng (0.08 mmol) of EDC, 3 ng (0.02
nmmol) of HOBt and 0.01 nml (O. ) of triethylam ne are added and the
mxture is stirred at roomtenpefa- ture for 12 h. The reaction mxture is
concentrated on a rotary evaporatg in vacuo and

A solution of 91 mg (0.10 mmol) of the compound from Example 78A in 10 ml of ethanol
is hydrogenated, after the addition of 10 mg of palladium on activated carbon (10%), for
12 h at RT under atmospheric pressure. The mixture is filtered through kieselguhr and the
residue is washed with ethanol. The filtrate is concentrated to dryness in vacuo. The
product is reacted without further purification.

Yield: quant.
MS (ESD): m/z = 760 (M+H)".

Example 8GA

Benzyl {(15)-1-[2-({(25)-2,5-bis[(tert-butoxycarbonyl)amino|pentyl }amino)-2-oxoethyl]-
4-[(tert-butoxycarbonyl)amino]butyl } carbamate

_~boc

boc



purified by a preparative HPLC Yi eld: 6 mg (9% of theory) LC M5 (Method

2): Rt =2.47 mn WM (ESI): mz = 1039 (I\/H—|)+ Exanpl e 115A Benzyl

((1S)-4-{[(2S)-5-{[ (benzyl oxy) carbonyl ] am no}-2- ({[(8S, 11S, 14S)-14-[(tert-bu

t oxy- carbonyl)am no]-11-{ 3-[(tert-butoxycarbonyl)am no]propyl }

-17- hydr oxy- 9- net hyl -

10, 13-di ox0-9, 12-di azatricyclo[14.3.1.i 2" 6] heni cosa-1(20), 2(21), 3,5, 16, 18- he

xaen-8-yl]- carbonyl } am no)pentanoyl]amno } -1- { 2-[(2- {

[ (benzyl oxy) carbonyl] amino } ethyl)am no]-2- oxoethyl }butyl)-carbamate 134

HO\ /' \''/ ~OOHNNY NNHHN-z boc OCH3 ONHNHfNH boc z HNI z
nmg (0.0

(ss s, 14@)“@1& %@ 1tg GACRPO HdADI-AHPsRgy 101(1%517 Haminajef mf{”'

car bonyl ) abstpecarep mﬂthX ¢ 85ig) (9 Med Kyrpm1 20 Be=053pal @2 bheri cycl o-

[14. 3. 1. 12(()63411131@1)@6@@4 bupd f (45 21amizo - H@r&@thma&mybammoﬂmnwl}@rmaﬂe

(Exanpl e 4@XamphdS3 Al)20¢ digs¢lOedlid mmbbi diofethydiorphmide. Then, at 0°C (ice bath), 0.065

((5S, 119) - p¢pd mendllef{ EDCand YLOIA ) ©079amyib]) @ ii@Bt-are added. The mixture is

6, 13, 18-t r {lowB- wamidaas RT il wikd at RY.fd'11 hl Bedot@Rmis Yénceairf1ad Bt ¥acuo and

hydr ochl or jhdeeqdeeatpikén uﬁmthﬂ&eﬁ'tegq%\ﬁ nlc’bh%s@ls'@asﬁéd {VEes3Rdl ed to

0C. 25 ng (Q, %ﬁdm Bharbiiz i IticHs, 5 o fhgn ul@‘sﬂel?’
T ot ur aidtontBdin dhsyd g@?. éﬁ?salr@‘ls S chi i shdergal

evapor at or Y¥*H"acuo and purified by preparative HPLC.

Yield: 0.146 g (82% of theory)
LC-MS (Method 2): R; = 2.5 min
MS (ESI): m/z = 680 (M+H)"

Example §81A

tert-Butyl [(45)-4-amino-6-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-6-
oxohexyl]carbamate

_-boc

boc

22 mg of palladium on activated carbon (10%) are added to a mixture of 0.146 g

(0.22 mmol) of the compound from Example 80A in 10 ml of ethanol, and the mixture is
then hydrogenated under atmospheric pressure for 12 h. The reaction mixture is filtered
through kieselguhr, the filtrate is concentrated in vacuo and dried under high vacuum. The
crude product is reacted without further purification.

Yield: quant.



Yield: 50 ng (25% of theory). LC-M5 (Method 3): Rt = 2.92 mn M (ESI):
mz = 1341 (M+rH)' Exanple 116A tert-Butyl

{3-[(8S, 11S, 14S)-8-[ ({(1S)-4-anmi no-|-[ ({(4S)-4-am no-6-[ (2-am noet hyl ) am no]
- 6-oxohexyl} am no)carbonyl ] butyl}

am no) car bonyl ]-14-[ (tert-butoxycarbonyl )am no]-17-

hydr oxy- 9- net hyl - 10, 13- di oxo0-9, 12-di azatri cycl o[ 14. 3. 1. 12' 6] heni cosa-1(20), 2
(21), 3,5,16,18-hexaen-I1-yl]propyl}canbanmate tris(hydrotrifluoracetate)
135 HOJN NNJ HN boc O CH3 O3 x TFANH NH NH2 boc H2N 49 ng (0.04
mmol ) of benzyl ((1S)-4-{[(25)-5-1[(benzyl oxy)carbonyl]am no}-2 ({ [(85,11

S, 14S) - 14- M i)&bl}t O%EEW yl )am no] -11-{ 3-[(tert-butoxycarbonyl)am no]-
propyl }-17 rs 0, 13- di oxo-9, 12-di azatri cycl of

14. 3. 1. 12' 6] heni cosa- 1( 20), 2(21),3,5, 16, 18-hexaen-8-yl]carbonyl)

am no) pentﬁgﬁy i aﬁlano -1-{2-[ (2-{[ (benzyl oxy) - carbonyl ] am no)

et hyl ) am n hyl } buyl) carbamate (Exanpl e 115A) are dis- solved in 10
m of glacial acetic acid/water (4:1), 5 ng of Pd/C (10% are added and the

i xture hygg m@saig 3[{‘ ALTRRRZO AN & hyﬂft&%%%b%flgsphere
f 12 h.
or ‘gﬁgwf%“ Jo.le gl 2 GRS S e ST bR L e S

concentrat &
m 250 mm x 20 mm nobil e phase acetonitrile/0.2% aqueous trifluoroacetic
acid 5:95 -> 95:5). Yield: 9 mg (19% of theory) LC-Ms (Method 3): Rr = 1.45

mn M (ESI): mlz = 939 (M+tH)' N
boc
0]
\)'l\ H
N \boc
H
\L I?IH
boc boc

Under argon, 40 mg (0.11 mmol) of N*-[(benzyloxy)carbonyl]-N°-(tert-butoxycarbonyl)-L-
ornithine and 77 mg (0.14 mmol) of the compound from Example 81A are dissolved in

8 ml of dimethylformamide. Then, at 0°C (ice bath), 27 mg (0.14 mmol) of EDC and

4.4 mg (0.032 mmol) of HOBt are added. The mixture is slowly warmed to RT and stirred
at RT for 12 h. The solution is concentrated in vacuo and the restdue is taken up in ethyl
acetate. The organic phase is washed successively with saturated sodium bicarbonate and
sodium chloride solutions, dried over magnesium sulfate and concentrated in vacuo. The
remaining solid is dried under high vacuum.

Yield: 78 mg (81% of theory)
LC-MS (Method 1): R, = 2.43 min
MS (ESD): m/z = 894 (M+H)"
Example 83A

tert-Butyl ((15,6S,95)-9-amino-1,6-bis{3-[(tert-butoxycarbonyl)amino|propyli}-16,16-
dimethyl-4.8,14-trioxo-15-o0xa-3,7,13-triazaheptadec-1-yl)carbamate



Exanpl e 117A tert-Butyl
(2-{[(2S)-2-[(tert-butoxycarbonyl)am no]-5-({[(8S, 11S, 14S)-14-[(tent-but oxyc
arb- onyl)am no]-11- { (2R)-3-[(tert-butoxycarbonyl)am no]-2-hydroxypropyl
}-17-hydroxy- 10, 13-di oxo-9, 12-di azatri cycl o[ 14. 3. 1.

12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaen-8-yl ] carb- onyl }

am no) pentanoyl] amno } ethyl)carbamate 136 HO O boc,, NH H ,boc bocce N
NN~HHHO OH OO NHboc Under argonyp; 50 ng (0.076 nmol) of the conpound
from Exanple 43A and 37 ng (0.1 mol) o%

N2- (tert-butoxycarbonyl)-N-{2-[(tert-butoxycarbonyl)am no]ethyl}-L-
orni thi nam de (Exanple 104A) are dissolved in 2 m of dinethylformam de.
Then, at 0C (ice bath), 19 ng (0.1 nnol)nof EDC and 3.1 ng (0.023 nmol) of
HOBt are added. The mixture is slowy rmeghet o RT and stirred at RT for 12
h. The solution is concentrated in vacpo and the residue is stirred with
water. The remaining solid is caollect suction filtration and purified
via preparative HPLC. Yield: 6 (7% of -M5 (Method 3): F~ =

2.49 min M (ESI): mz =HLQ13 H) 118/NDi -tert-butyl
(5-{[(35)-6-[(tert-butoxycarbofiyl )N n I “boc
'S, 14S)-14-[(tert-but oxy- carhonyl b"an‘i noj -1 (12R) - 3-

[ (tert-butoxycarbonyl)am no] - ydr oxypr opyl
met hyl - 10, 13- di oxo- 9, 12-di azatri gycl o[ 14. 3. 1. 12' 6] heni cosa- 1(20), 2(21),3,5,1
6, 18- hexaen- 8-

TH TH

boc boc

A solution of 78 mg (0.088 mmol) of the compound from Example 82A in 10 ml of
ethanol is hydrogenated, after the addition of 10 mg of palladium on activated carbon
(10%), for 12 h at RT under atmospheric pressure. The mixture is filtered through kiesel-
guhr and the residue is washed with ethanol. The filtrate is concentrated to dryness in
vacuo. The product is reacted without further purification.

Yield: quant.
MS (ESI): m/z = 760 (M+H)".

Example 84A

N°-[N%-[(Benzyloxy)carbonyl]-N°-(fert-butoxycarbonyl)-D-omithyl]-N*-(fert-butoxy-
carbonyl)-N-{2-[(tert-butoxycarbonyl)amino]ethyl } - L-ornithinamide

@) O
§ N
z7 N N7 """ poe
H HN H
“boc
ITIH
boc

Under argon, 286 mg (0.78 mmol) of N [(benzyloxy)carbonyl]-N°-(fert-butoxycarbonyl)-
D-omithine and 439 mg (1.17 mmol) of the compound from Example 104A are dissolved
in 16 ml of dimethylformamide. Then, at 0°C (ice bath), 255 mg (1.33 mmol) of EDC and



yl ] carbonyl } am no) hexanoyl ] am no } pentane- 1, 4-diyl)biscarbamate 137 HO
M\H HN ,boc NN HN "~ ~I I( boc O - CH3 O- 0 OH1 HNC NH boc NH 1 i boc
boc 30.7 ng (0.046 mmol) of

(88, 11S,14S)-14-[ (tert-butoxycarbonyl )am no]-11-{(2R)-3-[(tert-

but oxycar bonyl ) am no] - 2- hydr oxypr opyl } - 17- hydr oxy- 9- net hyl - 10, 13- di oxo-9, 12-
di azatricycl of

14. 3.1.12' 6] heni cosa-1(20), 2(21), 3,5, 16,148- hexaene- 8- car boxyl i c acid

(Exanmpl e 45A) and 30 ng (0.055 nmol) of the conmpound from Exanple 81A are
dis- solved in 2.0 M of DW and cooled to OC. 11.4 ng (0.06 mmol ) of EDC
and 2 ng (0,015 { are and the m xture i,s rreda room
t enper at ur 4738 Q%rﬁeﬁﬁef HB@A@H %ﬂ#e&dﬁm@@g e flrmneddo BY 4

evapor at or 24K {eadfd- Aheisqlution iscanesptiatee dnyacuosg dpassighe s t@biih‘&ﬁ’é‘)éhLHzo
(nobi l e ph@g@rom@thaaﬁ and afeshedcmﬁta spt@ratzg ggueops epdjumitgcarhornapasplvtiorn, RdoNy)

LC- M5 ( Met psldocdoricRicid-aiRl 4terriTike chvBb{iESloyganiy phaseslat® 8or{dvktrted Hxearpbend 19A

i sted in thheolidbbtainedin thidolhey issequratipfarther withoun pluofisation. t he procedure of
Exanpl e 112A. Exanpl e Precursor Structure Analytical Data No. Exanple 138

Exanpl e Precursor Structure Analytical Data
Yield: 0.58 g (quant.)

LC-MS (Method 3): R¢ = 2.59 min.
MS (ESI): m/z = 723 (M+H)+
Example 85A

N*-[N°-(tert-Butoxycarbonyl)-D-ornithyl])-N*-(rert-butoxycarbonyl)-N- { 2-[ (fert-butoxy-
carbonyl)amino]ethyl}-L-ornithinamide

O 0O

H
H.N N
2 N/\/\])J\N/\/ “boc
H HN H
“boc
I‘l\IH
boc

0.58 g (0.80 mmol) of the compound from Example 84 A are dissolved in 27 ml of ethanol,
and 0.06 g (0.06 mmol) of Pd/C are added. The mixture is hydrogenated under atmospheric
pressure for 12 h and filtered through celite, and the filtrate is concentrated in vacuo. The
solid obtained in this way is reacted further without purification.

Yield: 0.47 g (97% of theory)
LC-MS (Method 1): Ry = 1.61 min.
MS (ESI): m/z = 589 (M+H)"

Example 86A



No. Exanple 119A 108A LC-Ms (Method 3): R = 2.57 + min 44A M5 (ESI): mz =
997 (MMH)'. HO HNN,,,,\H Nebo boc OOI1 | H boc boc Exanples 120A to
126A listed in the following table are prepared in analogy to the procedure
of Exanple 117A. Exanple Precursor Structure Analytical Data No. Exanple
120A 49A LC-M5 (Method 3): R = 2,57 + HOmin 43A M5 (ESI): mz = 1013
(MMH'. HON > JIl~HNNN-~' N,,~ Nboc HH boc O '~ OHO NHNH boc
boc 121A 55A LC-Ms (Method 1): R =2.5 {42HO min. 43A - M5 (ESI): mlz = 1013
(MtH)'. H O\ NH N |

Benzyl [(2S5)-2-[(tert-butoxycarbonyl)amino]-3-({2-[(fert-butoxycarbonyl)amino]ethyl } -
amino)-3-oxopropyl]carbamate

Under argon, 0.50 g {0.96 mmol) of 3-{[(benzyloxy)carbonyl|amino}-N-(fert-butoxy-
carbonyl)-L-alanine - N-cyclohexylcyclohexanamine (1:1) and 0.154 g (0.96 mmol) of tert-
butyl (2-aminoethyl)carbamate are dissolved in 10 ml of dimethylformamide and 0.5 mi of
triethylamine. Then, at 0°C (ice bath), 0.314 g (1.64 mmol) of EDC and 0.043 g

{0.32 mmol) of HOBt are added. The mixture is slowly warmed to RT and stirred at RT for
12 h. The solution is concentrated in vacuo and the residue is taken up in ethyl acetate. The
organic phase is washed successively with saturated sodium bicarbonate and sodium
chloride solutions, dried over magnesium sulfate and concentrated in vacuo. The remaining
solid is dried to constant weight under high vacuum.

Yield: 0.41 g (88% of theory)
LC-MS (Method 2): R¢=2.17 min
MS (ESI): m/z = 481 (M+H)"

Example 87A

3 -Amino-N2-(rert-butoxycarbonyl)-N -{2-[(tert-butoxycarbonyl)aminojethyl }-L-alanin-
amide hydroacetate

boc
HN™
H
x HOAc HZN\“‘.-- N\/\N/boc
H
O



HNNNNNH I HH- boc OOH ONHNH boc boc 139 Exanple Precursor
Structure Anal ytical Data No. Exanple 122A 106A\ - LC-Ms (Method 3): R =
2.46 + HO\ / mn. 43A M5 (ESI): mz = 1043 (MMH)'. H ONH _IYJ HNNry N

NI 1 0=HHDboc ~OHOOHNHNH boo boc 123A 85A/ V - LC-M (Method 1):
R=271 +HO-\ / too mn 46A NH M (ESI): mz = 1225 (MtH'. N O H N HN
N NHHNboo O 1H- OO HN I | boo boc boo 124A 89A / \ - LC M5 (Met hod
1): R = 2.46 124

50 mg of palladium on activated carbon (10%) are added to a mixture of 0.41 g

(0.847 mmol) of the compound from Example 86A in 80 ml of acetic acid/ethancl/water
{4:1:1), and the mixture is then hydrogenated under atmospheric pressure for 12 h. The
reaction mixture is filtered through kieselguhr, and the filtrate is concentrated in vacuo and
dried under high vacuum. The crude product is reacted without further purification.

Yield: quant.
LC-MS (Method 2): Ry = 1.09 min

MS (ESD): m/z = 347 (M-HOAc+H)"

Example 88A

N*-{N-[(Benzyloxy)carbonyl]glycyl}-N*-(tert-butoxycarbonyl)-N-{2-[ (fert-butoxycarbon-
yl)amino]ethyl}-L-ornithinamide

0 0
77 N N/\/ “boc
H N H
“boc

Under argon, 300 mg (1.43 mmol) of N-{(benzyloxy)carbonyl]glycine and 830 mg

(2.15 mmol) of the compound from Example 104A are dissolved in 28 ml of dimethylfor-
mamide. Then, at 0°C (ice bath), 467 mg (2.44 mmol) of EDC and 194 mg (1.43 mmol) of
HOBt are added. The mixture is slowly warmed to RT and stirred at RT for 48 h. The
solution is concentrated in vacuo and the residue is taken up in dichloromethane and
washed with a saturated sodium bicarbonate solution, 0.1 N hydrochloric acid and water.
The combined organic phases are concentrated in vacuo, and the solid obtained in this way
is reacted further without purification.

Yield: quant.

LC-MS (Method 2): R; = 1.98 min.



+ HO/ boo min 46A N~ o /NH M5 (ESI): mz = 1069 (MtH)'. H }I11 J HN N N
"HHN boc O\ CH3 O L OHN NH boo boc 125A 49A / V - LC-M5 (Method 3):
R=274 + Ho min 46A M5 (ESI): mz = 1011 (M+H'. HHN N N\,N, boc | NN
boc 0 0\ HNH boc boo 126A 87A/ \ - LCGM (Method 2): R = 2.47 + HO _
\ / min 46A HN boc M5 (ESI): mz =983 (MMH)i. HHHN N\. H -~N boc H
boc 0 CH 0 O 11\NH boc 140

125

MS (ESI): m/z = 566 (M+H)"

Example 89A

N°-Glycyl-N>~(tert-butoxycarbonyl)-N- {2-[(tert-butoxycarbonyl)amino]ethyl }-L-

ornithinamide
0]
2 ” H/\/ “boc

1.03 g (1.82 mmol) of the compound from Example 88A are dissolved in 60 m] of ethanol,
and 100 mg (0.09 mmol} of Pd/C (10%) are added. The mixture is hydrogenated under
atmospheric pressure overnight, and filtered through celite, and the filtrate is concentrated
in vacuo. The solid obtained in this way is reacted further without purification.

Yield: 693 mg (84% of theory)
LC-MS (Method 3): R; = 1.41 min.
MS (ESI): m/z = 432 (M+H)"

Example 90A

Benzyl tert-butyl-[ 5-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl } amino)-5-oxopen-
tan-1,3-diyl]biscarbamate

boc
HN™

\
pa
ZT

HN HN
\boc “boc



Exanpl es 127A to 149A listed in the followi ng table are prepared i n anal ogy
to the procedure of Exanple 113A. Exanple Precursor Structure Anal ytical
Data No. Exanple 127A 59A / - LGMS (Method 3): R =2.59 + HO _ \ mn 44A
M5 (ESI): mz = 1027 (MtH)'. N HNH M/\MNH NH boo ONH O NOH NH | boc
boo 128A 105A / \ - LC-M5 (Method 3): R, = 2.65 + Ho mn 44A o boo, NH M5

(ESI): mz = 1069 (MH)'. H'. | HNNNNboo 0 0 OH NH NH boo boc 129A
67A\ - LC-MS (Method 3): R = 2.82 + k@nin 44A M5 (ESI): mz = 1126
(MH)'. 4HOON HNNNN'-' boo | = Hboc 0 O~NH

.146 g (0.40 mmol) of 3-{[(benzyloxy)carbonyl]amino}-5-[(fert-butoxycarbonyl)-
amino|pentanoic acid (Bioorg. Med. Chem. 2003, 13, 241-246) and 0.164 g (0.52 mmol) of
tert-butyl {(4S)-5-amino-4-[(tert-butoxycarbonyl)amino]pentyl } carbamate (Example 53A)
are dissolved in 8 ml of dimethylformamide under argon. Then, at 0°C (ice bath), 0.10 g
(0.52 mmol) of EDC and 0.009 g (0.12 mmol) of HOBt are added. The mixture is slowly
warmed to RT and stirred at RT for 12 h. The solution is concentrated in vacuo and the
residue is taken up in ethyl acetate. The organic phase is washed successively with satu-
rated sodium bicarbonate and sodium chloride solutions, dried over magnesium sulfate and
concentrated in vacuo. The remaining solid is dried to constant weight under high vacuum.

Yield: 0.232 g, (87% of theory)
LC-MS (Method 3): Ry =2.73 min
MS (ESI): m/z = 666 (M+H)"

Example 91A

tert-Butyl [3-amino-5-({(25)-2,5-bis[(fert-butoxycarbonyl)amino]pentyl }amino)-5-oxo-
pentyl]carbamate

boc

ZT

H,N
o)

HN HN
“boc \boc

35 mg of palladium on activated carbon (10%) are added to a mixture of 0.232 g (0.35
mmol) of the compound from Example 90A in 10 ml of ethanol, and the mixture is then
hydrogenated under atmospheric pressure for 12 h. The reaction mixture is filtered through
kieselguhr, and the filtrate is concentrated in vacuo and dried under high vacuum. The
crude product is reacted without further purification.

Yield: 0.175 g (94% of theory)

LC-MS (Method 3): R;= 1.8 min



boc ( NHiH boo | boo 130A 49A LC-MS (Method 2): R = 2.41 + HO mn 44A
M5 (ESI): mlz =997 (MMH)'. HONHH HNNNN ~Hboc | - H- Hboc 00
LNH NH boo boo 141 Exanple Precursor Structure Analytical Data No.
Exanpl e 131A 55A LC-M5 (Method |): R =2.56 + Ho min 44A M5 (ESI): mz = 997
(MH)'. HHNNHNHNooc boo O ONHNH boc boc 132A 107A LC- M5 ( Met hod
3): R, =2.67 +H - mn44A NN M (ESI): mz 1103 (MH)".

127

MS (ESD): m/z = 532 (M+H)"

Examples 92A and 93A listed in the following table are prepared from the corresponding
starting compounds in analogy to the procedure for Example S0A detailed above:

Ex. No. Structure Prepared from Analytical Data
/boc N°-[(Benzyloxy)- LC-MS (Method 2): R, = 1,94 min
HN carbonyl]-N*-(tert- | MS (ESI): m/z = 367 (M+H)"
butoxycarbonyl)-L-
HO lysine
92A
EAN
N
H
LC-MS (Method 1): R, = 1.98 min
~Z N-[(Benzyloxy)- < ¢ S
03A HN H carbonyl]-3-[(fert- MS (ESI): m/z = 325 (M+H)
HO N butoxycarbonyl)-
“boc amino]-L-alanine

Example 94A

Benzyl [(15)-2-amino-1-(hydroxymethyl)ethyl]carbamate hydrochloride

/Z
HN x HCI

A mixture of 269 mg (0.83 mmol) of benzyl tert-butyl [(25)-3-hydroxypropane-1,2-
diyl]biscarbamate (Example 93A) and 5 ml of a 4M hydrogen chloride-dioxane solution is
stirred at RT for 2 h. The reaction solution is concentrated, coevaporated several times with
dichloromethane and dried under high vacuum. The crude product is reacted without
further purification.

Yield: 212 mg (98% of theory)
LC-MS (Method 2): R¢=0.55 min

MS (ESI): m/z = 225 (M-HCI+H)".



+ T Il ZNT

®)

238npz-

0= g2InZ

HN HH boo boc 0O O NHNHI OH boc bOc 133A 71A/ H LC M (Method
=2.56 +Ho-\/ Obnmnd44A H 0 o M5 (ESI): mz = 1225 (MtH)'. HN H
, N, boc boc O O NH iH boo boc 134A 71A Ho / N LC-Ms (Method 1): R,

+ -\ / bcmn43A 00 M5 (ESI): mz = 1241 (MtH). HN H N H H, ~N,
c O ~-NOHONHNH Doc boo 135A 75A/ \ - LC-Ms (Method 2): R = 2.47

43AHg Hc HMs (ESI): nmz = 1241 (MftH'. HNNHH 1 0 ~\bo boc O\

~NH O boc Y \l" boc NH NH boc hpp

Examples 95A to 102A listed in the following table are prepared from the corresponding
starting materials in analogy to the procedure of Example 48A detailed above:

Ex. No. Structure Prepared from Analytical Data
95A b 9 NS-[(Benzygoxy)- LC-MS (Method 1): R, =
N\)J\ carbonyl]-N’-(tert- | 2.33 min
boc” ﬂ/\/ “boc butoxycarbonyl)-L- MS (ESI): m/z = 509
3 ornithin (M+H)"
\L and fert-buty!-(2-
N2 aminoethyl}carbamate
H
96A 0 N N°-Bis(tert- LC-MS (Method 1): R, =
H H ’ .
N N butoxycarbonyl)-L- 2.20 min
boc” \)l\ﬁ/\i/ z ornithine MS (ESI): m/z =539
\L o and Ex. 94A (M+H)
f}IH
boc
97A " N'-[(Benzyloxy)- LC-MS (Method 1): R, =
_N carbonyl]-N’-(tert- 2.31 min
z : H butoxycarbony!}-L- MS (ESI): m/z = 581
3 HN ornithine (M+H)"
| and Ex. 103A
boc OH
I}JH
boc
98A y 9 O-Benzyl-N- LC-MS (Method 2): R, =
z’N\)I\N/\/\/\N’bOC [(benzyloxy)carbonyl]-L- |2.79 min
T H tyrosine MS (ESI): m/z = 705
\Q “boc and Ex. 53A (M+H)"
?
bn
99A " "I N° N’ -Bis(tert- LC-MS (Method 2): R, =
N N butoxycarbonyl)-/.- 2.15 min
z” \/\ﬁ “boc ornithine MS (ESD): m/z = 509
and benzyl-(2- (M+H)'
aminoethyl}carbamate
hoc-,
N
H
100A H \)?\ Nﬁ-[(BenZygoxy)- LC-MS (Method 3): R, =
N ~boc carbonyl]-N*-(tert- 2.4 min
boc H/\(\H butoxycarbonyl)-L-lysine | MS (ESI): m/z = 553
OH and fert-butyl (3-amino-2- | (M+H)"
hydroxypropyl)carbamate
HN.
z




142 Exanpl e Precursor Structure Anal yti cal

Data No. Exanple 136A 75A / \

LCGMS (Method 2): R =2.52 +-\/ mnd44AH HR" M5 (ESI): mz = 1225
(MH)". HNHNH 1 Il N~\NH boc OO0 boo NH O b. NH H boc boc 137A 57A Ho /
\ - LC-Ms (Method 3): R =2.87 + mn 43A 0 M5 (ESI): mz = 1170 (MH)'. N
N NHI N'HC OHHDboc\ SOHO r\iry \NH I boc boc bc 138A 79A / \ -
HLCM (Mthod 3): R =2.92 + mn 43A o0 NHM (ESI): mz = 1398 (MH).
NHN NHNH boc OOHO boc NHO bx NHipH bOC boc 139A 79A / \ - LG M5
(Method 2): R = 2.74
Ex. No. Structure Prepared from Analytical Data
101A ] N°-[(Benzyloxy)- LC-MS (Method 3): R, =
/“\)L /\/ﬂ\ carbonyl]-N-(tert- 2.49 min t
boc H H boc | butoxycarbonyl)-L-lysine | MS (ESD): m/z = 523
3 and benzyl (2-amino- | (M+H)’
ethyl)carbamate
HN._
4
102A 0 N'-[(Benzyloxy)- LC-MS (Method 2): R, =
/H\)L N carbonyl|-N°-(tert- | 2.55 min
boc H H boc | butoxycarbonyl)-L-lysine | MS (ESI): m/z = 680
s and Ex. 53A (M+H)"

Examples 103A to 111A listed in the following table are prepared from the corresponding
starting materials in analogy to the procedure of Example 49A detailed above:

Ex. No. Structure Prepared from | Analytical Data
Example
103A HN -boc 92A MS (ESI): m/z = 233 (M+H)"
HO\/‘k/j
H,N
104A H 0 H 95A MS (ESI): m/z =375 (M+H)"
PP
boc” m/\/ “boc
INHZ
105A 0 97A MS (ESI): m/z = 447 (M+H)"
H,N
H N
i H
Al Nj\
boc CH
I}IH
boc




+ HOHN _\ / nmin 44A 0o NMS (ESI): m/z = 1382 (MtH)'. H' HN aH H NH boc
O O\ ,NHOboc L boc NHMH boc boo 140A 83A/ \ - N\ LCM (Method 3):
R =295 +HO -\ / bmn44A Ha M5 (ESI): mz = 1382 (MtH)'. N HNH N H
HNboc boc O O NH NH I boo boo boc 143 Exanple Precursor Structure

Anal ytical Data No. Exanple 141A 83A HO/ \ - NH ,6N LCM5 (Method 2): R =
2.72 + -\ / omn43A M5 (ESI): mz = 1398 (MVFH)°. O\ NHO\ + , Q0 NH

11\NH N b H bo boc oc 66 130
Ex. No. Structure Prepared from | Analytical Data
Example
106A H 0 96A MS (ESI): m/z = 405 (M+H)"
boc” YN
I “oH
rldH
boc
107A 9 G98A LC-MS (Methed 3): R, = 1.67 min
N PPN MS (ESI): m/z = 481 (M+H)*
S
\©\ boc
OH
108A O H 99A MS (ESI): m/z =375 (M+H)"
H,N N
2NN “boc
H
boc\N
H
109A H\)OL . 100A MS (ESI): m/z = 419 (M+H)
boc” N N~ ec
E H H
'\H OH
NH,
110A H o H 101A MS (ESI): m/z = 388 (M+H)"
PP
boc” m/\/ “boc
NH,
111A H o] H 102A MS (ESI): m/z = 546 (M+H)"
boc/N\.)kN N\boc
IH
\H W
NH, boc

Example 112A




142A 85A HO/ \ - LCGMS (Method 1): R =2.66 + -\ / mn44A HRHHNM
(BESl): mz = 1211 (MtH)+. N~ NtiN, HNHHHb. boc O\ O _NH boc NH NH
boc boc 143A 81A/ V - LCGMS (Method 3): R = 2.82 + HOmn 44A HN .boc M5
(ESI): mz =1168 (MtH)'. N ~ 'NN HaJY H H 11 If boc 0 o H\ NH NH
boo boc boo 144A 92A Ho / \ - LCMS (Method 2): R = 2.65 mn 44A

HN .boc M5 (ESI): mz = 1154 (MtH)'. N HNH N\~I"~ Irtl/ N boc 0\ O cl
[T\ _NH H\ 131

tert-Butyl (2-{[(25)-2-[(tert-butoxycarbonyl)amino]-5-({[(8S,118S,145)-14-[(tert-butoxy-
carbonyl)amino]-11-{3-[(tert-butoxycarbonyl}amino]propyl } -17-hydroxy-9-methyl-10,13-
diox0-9,12-diazatricyclo[14.3.1.1**]henicosa-1(20),2(21),3,5,16,18-hexaen-8-
yl]carbonyl}amino)pentanoyi]amino}ethyl)}carbamate

_-boc

I
nz

50 mg (0.05 mmol) of (85,115,14S5)-14-[(fert-butoxycarbonyl)amino]-11-{3-[(tert-butoxy-
carbonyl)amino]propyl}-17-hydroxy-9-methyl-10,13-dioxo-9,12-diazatricyclo[14.3.1.1%%]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 46A) and 34 mg (0.09
mmol) of N?-(tert-butoxycarbonyl)-N-{2-[(tert-butoxycarbonyl)amino]ethyl }-L-
ornithinamide (Example 104A) are dissolved in 2.5 ml of DMF and cooled to 0°C. 15 mg
(0.08 mmol) of EDC and 6 mg (0.05 mmol) of HOBt are added and the mixture is stirred at
room temperature for 12 h. The reaction mixture is concentrated on a rotary evaporator in
vacuo. The crude product is reacted without further purification.

Yield: 215 mg (88% of theory)
LC-MS (Method 3): Ry = 2.70 min
MS (ESD): m/z = 1011 (M+H)"

Example 113A

tert-Butyl [(45)-5-({(25)-2,5-bis[(tert-butoxycarbonyl }amino]pentyl }amino)-4-({[(8S,115,145)-
14-[(tert-butoxycarbonyl)amino]-11-{3-[(tert-butoxycarbonyl)amino|propyl } -1 7-hydroxy-
10,13-diox0-9,12-diazatricyclo[ 14.3.1.1%}henicosa-1(20),2(21),3,5,16,18-hexaen-8-y1]-
carbonyl }amino)-5-oxopentyljcarbamate



NH boo boc boc 145A 109A Ho / \ - LGM5 (Method 2): R =2.3 + mn 44A 0
M5 (ESI): mlz = 1041 (M\FH)'. HHHN aH NNIH boc ¢ 0 0 NH™ OH boc NH NH
boc boc 144 Exanple Precursor Structure Analytical Data No. Exanple 146A

ITOA/ \ - LCM (Method 2): R =2.38 + HO_\ / mn44A MS (ES 1): mz =

1011 (M+14)+. N4 - HNHNN- boo OODb~NH Il ot HN NH boo boo 147A | |
|l A/ \ - LCGM (Method 2): R =2.62 + HOmn 44A o0 WC M5 (ESI): mz =
1168 (MtH) ' . 132

N
N \boc
H
" "
boc boc

29 mg (0.05 mmol) of (88,115,145)-14-[(tert-butoxycarbonyl)amino}-11-{3-[(tert-butoxy-
carbonyl)amino]propyl}-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1*|henicosa-
1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 44A) and 24 mg (0.05 mmol)
of fert-butyl [(48)-4-amino-5-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-5-
oxopentyl]carbamate (Example 57A) are dissolved in 2.0 ml DMF and cooled to 0°C. 15
mg (0.08 mmol) of EDC and 6 mg (0.05 mmol) of HOBt are added and the mixture is
stirred at room temperature for 12 h. The reaction mixture is concentrated on a rotary
evaporator in vacuo and purified by chromatography over Sephadex-LH20 (mobile phase
methanol/acetic acid 0.25%).

Yield: 53 mg (54% of theory)
LC-MS (Method 2): Ry = 2.68 min
MS (ESI): m/z = 1154 (M+H)"
Example 114A

fert-Butyl (2-{[(3S)-3-[(tert-butoxycarbonyl}amino]-7-({[(8S,11S5,148)-14-[(tert-butoxycarb-
onyl)amino]-1 I-{3-[(tert-butoxycarbonyl)amino]jpropyl }-17-hydroxy-9-methyl-10,13-
diox0-9,12-diazatricyclo[14.3.1.1>*)henicosa-1(20),2(21),3,5,16,18-hexaen-8-yl]carb-
onyl}amino)heptanoyl]amino}ethyl)carbamate



Hul HNN- _ I HN VY \H'71/NH boo O\L 0 boc~NH J J( NH HN boc WC 148A
67A / \ - LC-M5 (Method 3): R =2.88 + Ho min 45A M5 (ESI): mz = 1156
(MtH*. HNN HNNNHDboc boc 0O CH” 0O HOH Co \\ NH NH boo boo 149A
49A HO/ V - LGMS (Method 3): R =2.64 + mn 45A NNM (ESI): mz =
1027 (MtrH)'. HN N H~N, boc boc 0 CH O COH ~NH NH --- WC Exanpl es 150A to
187A listed in the followng table are prepared fromthe appropriate

starting materials in analogy to the prqgedure of Exanple 48A.

40 mg (0.06 mmol) of (85,115,145)-14-{(tert-butoxycarbonyl)amino]-11-{3-[(tert-
butoxycarbonyl)amino]propyl}-17-hydroxy-9-methyl-10,13-dioxo0-9,12-diazatricyclo-
[14.3.1.1%*®]henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 46A) and
46 mg (0.08 mmol) of tert-butyl {(15)-5-amino-1-[2-({2-[(tert-butoxycarbonyl)-
amino]ethyl }amino)-2-oxoethyl|pentyl } carbamate (Example 65A) are dissolved in 2.0 ml
of DMF and cooled to 0°C. 15 mg (0.08 mmol) of EDC, 3 mg (0.02 mmol) of HOBt and
0.01 ml (0.08 mmol) of triethylamine are added and the mixture is stirred at room tempera-
ture for 12 h. The reaction mixture is concentrated on a rotary evaporator in vacuo and
purified by a preparative HPL.C.

Yield: 6 mg (9% of theory)
LC-MS (Method 2): R; = 2.47 min
MS (ESD): m/z = 1039 (M+H)"

Example 115A

Benzyl ((15)-4-{[(25)-5-{[(benzyloxy)carbonyl]amino}-2-({[(885,11S,148)-14-[ (fert-butoxy-
carbonyl)amino]-11-{3-[(fert-butoxycarbonyl)amino]propyl }-17-hydroxy-9-methyl-
10,13-dioxo-9,12-diazatricyclo[14.3.1.1**]henicosa-1(20),2(21),3,5,16,18-hexaen-8-yl]-
carbonyl } amino)pentanoyl]Jamino}-1-{2-[(2-{[(benzyloxy)carbonyl]amino } ethyl)amino]-2-
oxoethyl }butyl)-carbamate



145 Ex. No. Structure Prepared from Anal tical Data 150A 0 H

N-[ (Benzyl oxy) - carbony]]- LCM (Method 1): R =2.19 z~ A" N

bet a-al anine mn H'‘Hboc and Ex. 53A M5 (ESI): mz = 523 (MtH)' Nboo H
151A z 0 HN'boc HN. boc N -[(Benzyl oxy)-carbonyl]- LGM (Method 2): R =
2.62 A YJ) N-—~I(NN-(tert-butoxycarbonyl)- mn O D-ornithine M5 (ESI): nmlz
= 894 (MtH) and Ex. 11 1A N.boc boc N\H H 152A 0 H N

-[ (Benzyl oxy) -carbonyl]- LCMs (Method 334 R, = 2.68 z'N. N N boc

NZ- (tert-but oxycarbonyl)-L- min HNH Hornithine Ms (ESI): nfz = 666 (M+H)
boc and Ex. 53A NH boo 153A O o H 3-{[(Benzyl oxy)- LC-M5 (Method 3):

R =2.76 n"~ carbonyl Jam no}-N- mn NH boc NH (tert-butoxycarbonyl)- L- M
(ESI): mz = 852 (MFH) '/ I ne\ and Ex. 190A 154A {

(29) - 4-{[ (Benzyl oxyp—4 4 ' R =2.75 HNooO

car bonyl ] am no}-2-[ (t er =¥ { N ba but oxycarbonyl)- M5 (ESI): mz =

65 mg (0.06 mmol) of (88,1185,145)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(tert-butoxy-
carbonyl)amino]propyl}-17-hydroxy-9-methyl-10,13-dioxo-9,12-diazatricyclo-
[14.3.1.1%%)-henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 46A) and
120 mg (0.13 mmol) of benzyl ((55,115)-5-amino-11-{[(benzyloxy)carbonyljamino}-
6,13,18-trioxo-20-phenyl-19-oxa-7,14,17-triazaicos- 1 -yl)carbamate hydrochloride (Example
63A) are dissolved in 3.0 ml of DMF and cooled to 0°C. 25 mg (0.13 mmol) of EDC, 4 mg
(0.03 mmol) of HOBt and 0.02 ml (0.13 mmol) of triethylamine are added and the mixture
is stirred at room temperature for 12 h. The reaction mixture is concentrated on a rotary
evaporator in vacuo and purified by preparative HPLC.

Yield: 50 mg (25% of theory).
LC-MS (Method 3): Ry = 2.92 min
MS (ESI): m/z = 1341 (M+H)"

Example 116A

tert-Butyl {3-[(85,115,14S5)-8-[({(15)-4-amino-1-[({(4S)-4-amino-6-[(2-aminoethyl)amino]-
6-oxohexyl}amino)carbonyl]butyl}amino)carbonyl]-14-[(tert-butoxycarbonyl)amino]-17-
hydroxy-9-methyl-10,13-dioxo-9,12-diazatricyclo[ 14.3.1.1*]henicosa-1(20),2(21),
3,5,16,18-hexaen-11-yl]propyl}carbamate tristhydrotrifluoracetate)



bOC bOC and Ex. 190A NH boc 155A HN 3-{[(Benzyloxy)- LCM (Method 3):
Rt= 2.85 o carbonyl]am no}-5-[(tert- mn H butoxycarbonyl)- M5 (ESI): mz =
" H NH n~b am no] pentanoic acid b o and Ex. 190A NH boc 156A z

880 (M+H)'

0 HN. boo HN. boc N-[(Benzyloxy)- LCGM (Method 2): R
carbonyl]glycine mn Hand Ex. I I 1 AM (ESI): nmlz
157A HO N

NS- [ [ bi s(t

2.32 HN~ --~~N
737 (MtH)' 0 boc
-[ (Benzyl oxy) carbonyl]- LCMS (Method 2): Rt = 2.58 ~N boc
ert-butoxy- min z HI H carbonyi)amno]l]- Ms (ESI): mz = 681

(MtH)'  OH (imno)nethyl]-L-ornithine and tert-butyl NHNH
(3-am no- 2- hydroxy- boc propyl)carbamate ~N boc 146 Ex. No. Structure

Prepared f

rom Anal ytical Data 158A HO H N-[(Benzyl oxy) - car bonyl] LC M5
(Met hod 2):
= 565 (MrH)® CH3 Ci@

Rt = 2.53 R mMn z ~bOC and Ex. 53A M5 (ESI):

H
NJ\ NH,
N L]

I : : H
N

\l\ I O
NH
3xTFA H, J/
oc

H.N

49 mg (0.04 mmol) of benzyl ((15)-4-{[(25)-5-{[(benzyloxy)carbonyl]amino}-2-
({[(8S,115,145)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(fert-butoxycarbonyl)amino]-
propyl}-17-hydroxy-9-methyl-10,13-diox0-9,12-diazatricyclo[14.3.1.1**]henicosa-1(20),
2(21),3,5,16,18-hexaen-8-yl]carbonyl }amino)pentanoyl]Jamino } -1-{2-[(2-{[(benzyloxy)-
carbonyl]amino }ethyl)amino]-2-oxoethyl } butyl)carbamate (Example 115A) are dis-
solved in 10 ml of glacial acetic acid/water (4:1), 5 mg of Pd/C (10%) arc added and the
mixture hydrogenated under atmospheric pressure and a hydrogen atmosphere for 12 h.
Suction filtration is carried out, and the reaction mxiture is concentrated in vacuo and
purified by preparative HPLC (Kromasil 100 C18, 5 um 250 mm x 20 mm; mobile phase
acetonitrile/0.2% aqueous trifluoroacetic acid 5:95 — 95:5).

Yield: 9 mg (19% of theory)
LC-MS (Method 3): R = 1.45 min
MS (ESI): m/z = 939 (M+H)"

Example 117A

tert-Butyl (2-{[(25)-2-[(tert-butoxycarbonyl)amino]-5-({[(8S,115,14S)-14-[(fert-butoxycarb-
onyl)amino]-11-{(2R)-3-[(tert-butoxycarbonyl)amino]-2-hydroxypropyl}-17-hydroxy-
10,13-diox0-9,12-diazatricyclo[14.3.1.1*]henicosa-1(20),2(21),3,5,16,18-hexaen-8-yl ] carb-
onyl Jamino)pentanoyl|amino }ethyl)carbamate

NH

mz



NH boc 159A H HNb H HN. boc N-[(Benzyl oxy)- LCGM (Method 1): Rt = 2.45
z-N'Y F-IN N carbonyl]glycine mn Ho 10l and Ex. 190A M5 (ESI): mz = 723
(MtH) ' boc"NH 160A boc o HN boc HN. boc N [ (Benzyl oxy)-carbonyl]- LC M
(Method 3): R =2.53 HN NJ N-(tert-butoxycarbonyl)-L- mn H o ornithine
and Ex. 1 I0A Ms (ESI): mz = 737 (MtH)° Nz H 161A HO N

-[ (Benzyl oxy) -carbonyl]- LC-M (Method 3): R = 2.27 ~N _-boc

NZ- (t ert - but oxycarbonyl)-L- min AN bog3¢+~H onithine MS (ESI): mz = 539
(MtH)'  OH and tert-butyl (3-am no-2 hydroxy-propyl)carbamate ~NH I z
162A H }0C (25)-4-{[(Benzyl oxy)- LC-M5 (Method 3): Rt= 2.39 boc N Y N N-boc
carbonyl]am no}-2-[(tert-_mn HH butoxycarbonyl) Ms (ESI): mz = 739 (MH)'
OH ami no] but anoi ¢ ﬁ%i d 3 99A NH Hi N O boc~NH

NH
H A boc
\/\/\”/ \/\ﬁ/

boc

Under argon 50 mg (0.076 mmol) of the compound from Example 43A and 37 mg (0.1
mmol) of N*-(tert-butoxycarbonyl)-N-{2-[(tert-butoxycarbonyl)amino]ethyl }-L-
ornithinamide (Example 104A) are dissolved in 2 ml of dimethylformamide. Then, at 0°C
(ice bath), 19 mg (0.1 mmol) of EDC and 3.1 mg (0.023 mmol) of HOBt are added. The
mixture is slowly warmed to RT and stirred at RT for 12 h. The solution is concentrated in
vacuo and the residue is stirred with water. The remaining solid is collected by suction
filtration and purified via preparative HPLC.

Yield: 6 mg (7% of theory)
L.C-MS (Method 3): R;= 2.49 min
MS (ESI): m/z = 1013 (M+H)"

Example 118A

Di-tert-butyl (5-{[(35)-6-[(tert-butoxycarbonyl)amino]-3-({[(85,118,1485)-14-[(tert-butoxy-
carbonyl)amino}-11-{(2R)-3-[(fert-butoxycarbonyl)amino]-2-hydroxypropyl}-17-hydroxy-9-
methyl-10,13-diox0-9,12-diazatricyclo[14.3.1.1**|henicosa-1(20),2(21),3,5,16,18- hexaen-8-
ylJcarbonyl}amino)hexanoyl]amino } pentane-1,4-diyl)biscarbamate



163A H (2S)-4-{[(Benzyl oxy)- LG M (Method 3): Rt= 2.35 H HN-, ~,, boc
carbonyl]am no}-2-[(tert- mn ¢ N o butoxycarbonyl) am- M (ESI): nmlz = 495
(MtH)  no] butanoic acid and tert boc NH butyl (2-amno- eth |)carbamate 164A
boc NH -[(Benzyl oxy)-carbonyl]- LCM (Method 2): R =2.30 HN- - [|-f
HNN~boc N2- (tert-butoxycarbonyl)-L- mn HN. J ornithine Ms (ESI): mlz = 709
(MtH) and Ex. 201A boc' NH 165A ~ ~ ~( H N-[(Benzyl oxy)-carbonyl]- LC M
(Method 3): R = 2.60 H ~N xM N boc betjgzal anine mn H ba-NH and Ex. 190A
M5 (ESI): mz =737 (MtH)' NH CC 147 Ex. No. Structure Prepared from
Anal ytical Data 166A o~ o( 3-{[(Benzyloxy)- LCM (Method 3): R =2.47 H7
Hv 7 N ba carbonyl]am no}-N- mn INH NH (tert-butoxycarbonyl)- M (ESI):
mz = 695 (MtH)' ; ‘ 104A 167A H 100 3-{[(Benzyloxy)- LC M
(Method 3): R, = BCB N— AN-boc carbonyl]am no}-N- min HH
(tert-but oxycarbonyl) mz = 725 (MtH)' OH al anine ~'land EX.

199A NH _-boc
HN
H H
N N
HN _ \:/\rr
boc O X CH, O 2 0
oL
HN
NH “boc
NH |
boc
boc

30.7 mg (0.046 mmol) of (8S,118,145)-14-[(tert-butoxycarbonyl)amino]-11-{(2R)-3-[(tert-
butoxycarbonyl)amino]-2-hydroxypropy!}-17-hydroxy-9-methyl-10,13-dioxo-9,12-
diazatricyclo[14.3.1. 1*%lhenicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid
(Example 45A) and 30 mg (0.055 mmol} of the compound from Example 81A are dis-
solved in 2.0 ml of DMF and cooled to 0°C. 11.4 mg (0.06 mmo!) of EDC and 2 mg (0.015
mmol) of HOBt are added and the mixture is stirred at room temperature for 12 h. The
reaction mixture is concentrated on a rotary evaporator in vacuo and purified by chroma-
tography over Sephadex-LH20 (mobile phase methanol/acetic acid 0.25%).

Yield: 13 mg (24% of theory)
LC-MS (Method 3): R = 2.84 min
MS (ESD): m/z = 1198 (M+H)"

Example 119A listed in the following table is prepared in analogy to the procedure of
Example 112A.

Example Precursor Structure Analytical Data
No. Example




Z\HO boc~NH 168A H }0I~I N -[(Benzyl oxy)-carbonyl]- LCM (Method 3): R =
2.40 boc NN T N boc N2-(tert-butoxycarbonyl)-L- min HIOH H ornithine M5
(ESI): mz =753 (MtH)' and Ex. 199A 1 NH Z, NO H Il boc NH 169A 0 N

-[ (Benzyl oxy) -carbonyl]- LCGM (Method 3): R = 1.93 N L-al pha-glutam ne
mn z NHz and tert-butyl M5 (ESI): mz = 423 (MtH)' (2-am

i noet hyl ) carbamate O-N*~ N boc 170A z%\H 0 N2-[ (Benzyl oxy)-carbonyl]- LC M5
(Met hod 3): R,:2.26 HIIl NS-(tert-butoexgcarbonyl)-D mn Noml NH ornithine
I\/B (ESI) m z 637 (MtH)+ 0 and Ex. 207A HN,boc C1 NH H boc,NH 171A H O

-[ (Benzyl oxy) car bonyl]- LC M5 (I\/Et hod 3): R =1.94 N/~N~ Dgl ut am ne
and t ert - putyp—mRr—2—H-boe(2—amnoethylcarbarate Mo {(ESH—w-z—=423
(MtH)* O I\@ﬂm!l"hAPZc“"NH D N -[(Be nzyq '6‘)‘(‘9')“ car bonyl | - 'WB"PN%t hod 3): R =
2.25 H No—(R&i{bdEamle ol bonyly A

\11§A 108 LC-MS (Method 3): R, = 2.57
+ min
44A MS (ESI): m/z = 997 (M+H)".

Examples 120A to 126A listed in the following table are prepared in analogy to the
procedure of Example 117A.

Example | Precursor Structure Analytical Data
No. Example
120A 49A LC-MS (Method 3): R, = 2.57
+ min
43A MS (ESE): m/z = 1013 (M+H)".
121A 55A LC-MS (Method 1): R, =2.5
+ min.
43A MS (ESI): m/z = 1013 (M+H)",




NH om t hine M5 (ESI):
NHz 148 Ex. No. Structure Prepared from Anal yti cal
HN. boc N-[ (Benzyl oxy) - carbonyl ] -

mn HO and Ex.

mz

| 1A M5 (ESI):
o0 HN.b H OH (2S)-4-{[ (Benzyl oxy) -

= 637 (MH)

LC-Ms (Method 2): R,

mz

793 (MkH)
LC-MS (Method 3): R

"VvN, bOC and Ex. 209A r~yo HN, boc 0
Data 173A z 0 HN-boce

= 2.82 HN N L-1eucine

= 2.44 HWN,,),

-CH, H3C boc"NH 174A boc

carbonyl ]am no}-2-[(tert- mn H O HN, butoxycarbonyl)- M5 (ESI): m z=753
(MtH)  boc NH am no] but anoi ¢ acid and Ex39 109A 175A boc O HN, boe HN. boc
(2S)-4-{[(Benzyl oxy)- LCG-M5 (Method 3): Rt= 2.52 H HN~ NJ
carbonyl]amno} 2 [(tert- mn HObutoxycarbonyI)- Ms (ESI): mz = 723
(MtH) + a HA9 trapei-e_aei-t—ant—2Z——Ng A TF6A R :ﬁ mal .
(2S) - {[(Benzxt'B Y) Exdntgle (I\/Et ~N- ¢ar Am no}- mnp z
H boc ( phemyfaRCETT GoaC! ot 245 poc
+ min.
43A MS (ESI): m/z = 1043 (M+H)".
123A 85A LC-MS (Method 1): R,=2.71
+ min
46A H| MS (ESI): m/z = 1225 (M+H)",
124A 89A LC-MS (Method 1): R, = 2.46
+ miﬂ
46A MS (ESI): m/z = 1069 (M+H)".
125A 49A LC-MS (Method 3): R, = 2.74
+ min
46A MS (ESI): m/z = 1011 (M+H)".
126A 87A LC-MS (Method 2): R, = 2.47
+ min
46A MS (ESI): m/z = 983 (M+H)'.




177A HO N, N -bis-[(Benzyl oxy)- LCM5 (Method 2): Rt = 2.15 ~N boc
carbonyl]-L-omthine mn Ill~z HHand tert-butyl (3-amno-2- M5 (ESI): nfz
= 573 (MtH)' ~'1 OH hydr oxy-propyl)carbamate NH 1 z 178A HN bOC N
)-carbonyl]- LCM (Method 3): R, =2.88 0 o N-(tert-butoxycarbonyl)-D mn
J~ Jb Nornithine Ms (ESI): mz =880 (MtH' H H'" and Ex. 190A i NH boc NH
NH | boc 179A 0 HN. boc HN. boc N-[(Benzyl oxy)-carbonyl]- LC M5 (Method 3):

Rt =2.52 jNbeta-alanine mn HNH O andagx. | | A M (ESI): mz = 751
(MtH) z boc NH 180A HN ~ N -[(Benzyl oxy)-carbonyl]- LCM (Method 3): R =
2.76 NZ-(tert-butoxycarbonyl)-L- mn O Job Hornithine Ms (ESI): nlz = 880

00 2 B PR Bk R i Ve

(Met hod 1) Proggdt

Example | Precursor Structure Analytical Data
No. Example
127A S9A LC-MS (Method 3): R, =2.59
+ min
44A MS (ESI): m/z = 1027 (M+H)".
128A 105A LC-MS (Method 3): R, =2.65
+ min
44A MS (ESI): m/z = 1069 (M+H)".
129A 67A L.C-MS (Method 3): R, =2.82
+ min
44A MS (ESI): m/z = 1126 (M+H)",
130A 49A LC-MS (Method 2): R, =2.41
+ min
44A MS (ESI): miz = 997 (M+H)".




HNI AN A ]~ N) carbonyl amno}-N- mn HN H Ol (tert-butoxycarbonyl)- L-
M5S (ESI): mz =709 (MtH)' alanine Z and Ex. | | QA 182A z HNboc oc

[ (Benzyl oxy)- LC-M5 (Method 2): R, = 2.31 carbonyl amno}-N mn HN . |
HN--,_NH (tert-butoxycarbonyl)- L- M5 (ESI): mz = 681 (MtH)' HN
ani ne and Ex.201A boc_NH 183A boo o HN. boc off 3-{[(Benzyl oxy)- LC M
(Method 1): R =2.38 HN ANA N~,J1 carbonyl]am no}-N- mn HN H fOl HN. boc
(tert-butoxycarbonyl)- L- M5 (ESI): mz13 739 (MH) alanine =z and Ex. 109A
184A H+I N~ boc boo (2S)-4-{[(Benzyl oxy)- LC M5 (Method 2): Rt = 2.29 HN'~
Y~0 HN-~, NH carbonyl]am no}-2-[(tert- mn butoxycarbonyl)- M5 (ESI): mz =

’IQE H

695 (IVH—|) l d Houtanetec—agid—and—TNH-Bx¢ ”“;k" hq% H
(28) 4- {[ ( BExam{} ecurljhrc NS (I\/Et hod ructﬂ'e_ 2.38 N bd nalytlca afa
car bonyl ] 94~ 4= (Fgr t=] A P Hbutoxycar uunyl ) WZS
(MtH) ' OH am no]ibut anoi ¢ Haet pt-butyl (3-am nopmgr z NH
hydr oxypr gqpyl ) carbamat e |186 (Benzyl oxy) - LG Mas(das: aeg- dboy (MBI .=
2.36 H \/ﬁ\ H
N ~
Hl?l : H boc
boc © \L 0
NH ';IH
l|:oc boc
132A 107A LC-MS (Method 3): R, =2.67
+ min
44A MS (ESI): m/z = 1103 (M+H)".
133A 71A LC-MS (Method 2): R, = 2.56
+ min
44A MS (ESI): m/z = 1225 (M+H)".
134A T1A LC-MS (Method 1); R, =2.64
+ min
43A MS (ESI): m/z = 1241 (M+H)".
135A 75A LC-MS (Method 2): R, =2.47
+ min
43A MS (ESI): m/z = 1241 (M+H)".




N N ""N boo carbonyl]am no}-N mn boo boo, \ HOHH (tert-butoxycarbonyl)-
L- M5 (ESI): mz = 711 (MtH)' H alanine i N-,,. NH NH and Ex. 223A 0 187A
boo o HN-boc OH N -[(Benzyl oxy)-carbonyl]- LCM (Method 3): R = 2.44 HN
N ~"N, -, ~ N2-(tert-butoxycarbonyl)-L- min ~HO HN_ omthine M5 (ESI): mz =
767 (MrH)' boc and Ex. 109A NH z Exanples 188A to 224A listed in the
followng table are prepared fromthe corresponding starting materials in
anal ogy to the procedure of Exanple 49A14FEx. No. Structure Prepared from
Anal ytical Data 150 Ex. No. Structure Prepared from Anal ytical Data 188A
J'O0 H Ex. 150A M5 (ESI): mz 389 HzN ' N' N~boc(MH—|)+ boc H H 189A 0

HN. HNbc 1A MS{(ESt)— rﬂz:750 HEN-—H-0—(M+-H)—+ 190A
‘ A : Iyt t
10 H Ex. %g?\" 5 ‘é’ﬁﬁ’; 2 555 B boc (MH) + T Rl
136A 75A LC-MS (Method 2): R, =2.52
+ He O Q min
44A MS (ESI): m/z = 1225 (M+H)",
1374 57A LC-MS (Method 3): R, = 2.87
+ min
43A MS (ESI): m/z = 1170 (M+H)".
138A 79A LC-MS (Method 3): R, =2.92
+ min
43A MS (ESD: m/z = 1398 (M+H)".
139A 79A LC-MS (Method 2): R, = 2.74
+ min
44A MS (ESI): m/z = 1382 (M+H)".
140A $3A LC-MS (Method 3): R, = 2.95
+ min
44A MS (ESI): m/z = 1382 (M+H)".




NH | boc 191A o Job H Ex. 153A M5 (ESI): mz = 718 NH boo NH NH boc
192A H2N o o Ex. 154A M5 (ESI): mlz = 732 NM*~N N. (MtH)+ H N H- boc NH NH
NH boc 193A HN Ex. 155A LC-MS (Method 2): R, J 0 1.78 min HJil M (ESI):
mz =746 N NH bo NH COC 194A 0 HN'boc HN. boc Ex. 156A M5 (ESI): mz =
603 H2N fI' NN~ (MHtH)+ H o NH boo 195A 0 Ex. 157A Ms (ESI): mz = 547 H3N
boc (M+H) +

143
Example | Precursor Structure Analytical Data
No. Example
141A 83A LC-MS (Method 2): R, =2.72
+ min
43A MS (ESI): m/z = 1398 (M+H)".
142A 85A LC-MS (Method 1): R, =2.66
+ min
44A MS (ESI): m/z = 1211 (M+H)".
143A 81A LC-MS (Method 3): R, =2.82
+ min
44A MS (ESI): m/z = 1168 (M+H)".
144A 91A LC-MS (Method 2): R, = 2.65
+ min
44A MS (ESD): m/z = 1154 (M+H)".
145A 109A LC-MS (Method 2): R, = 2.3
+ min
44A MS (ESI): m/z = 1041 (M+H)".
OH
hH
boc




H-H OH ~NH bocce NH boc 151 Ex. No. Structure Prepared from Anal yti cal
Data 196A Oll H Ex. 158A LC-MS (Method 2): R, _ HzN N N_ boc 1.37 min H M5
(ESI): mz = 431 YC (MtH)+ CH3 NH boc 197A H HN\boc HN. boc Ex. 159A LC M5
(Method 1): R = H2N,-(NN-I~ 1.66 min M5 (ESI): mz =589 0 o (MtH) + boc"NH
198A boc boc Ex. 160A M5 ESI): mz = 603 ~ (MFH+ HHN c pOpo NHNH O NHz
199A H 0 Ex. 161A M5 (ESI): mz = 405 boc' N HH boc (MH + OH LNHz

144
Example | Precursor Structure Analytical Data
No. Example
146A 110A LC-MS (Method 2): R, = 2.38
+ min
44A MS (ESI): m/z = 1011 (M+H)".
147A 111A LC-MS (Method 2): R, = 2.62
+ min
44A MS (ESI): m/z = 1168 (M+H)".
148A 67A LC-MS (Method 3): R, = 2.88
+ min
45A MS (ESI): m/z = 1156 (M+H)".
149A 49A LC-MS (Method 3); R, =2.64
+ min
45A MS (ESI): m/z = 1027 (M+H)".
OH
NH
NH ltoc
boc

Examples 150A to 187A listed in the following table are prepared from the appropriate
starting materials in analogy to the procedure of Example 48A.



200A H 0 Ex.

vboc' NH

1.56 mn boc NH M5 (ESI):
mz = 561 HzZN 1 HH*/ N boc (M+H) +

(ESI):

162A M5 (ESI):
boc~NH 201A H Ex.
202A boc. NH H Ex.
203A 4 10 H Ex.

163A M5 (ESI):

mz = 605 boc N HHboc (MH) + CH

164A M ~~S (ESI): mz =575 ~DHNl ~ N_ (M:H) HN
165A LC-M5 (Method 2): R _ HzN*J Hbo 1 yH bx
mz 603 NH (MH)+ boc 204A H Ex. 166A MB

NH boc NH 152 Ex. No. Structure

Prepared from Anal ytical Data 205A H Ex45167A NIS (ESI): mz = 591
Ex. No. Structure Prepared from Analytical Data
150A Q N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 1): R,=2.19
H 1
Z\N /\)LN N\b beta-alanine min
H H oc and Ex. 53A MS (ESI): m/z = 523 (M+H)"
~boc
N
151A I HN'bofl un-bee Nz-j[(Benzyloxy)-carbonyl]- LC-MS (Method 2): R, = 2.62
HN i_ N N°-(tert-butoxycarbonyl)- | min
ﬁﬁz\/\/\g D-omithine MS (ESD): m/z = 894 (M+H)"
and Ex. 111A
ﬁ.bc:t: bm:_NH
152A 0 H N-[(Benzyloxy)-carbonyl]- | LC-M$ (Method 3): R, = 2.68
Z\N/\/\‘)LN N‘boc N’-(tert-butoxycarbonyl)-L- | min
H A ornithine MS (ESI): m/z = 666 (M+H)"
boc” and Ex. 53A
I?IH
boc
153A e & N 3-{[(Benzyloxy)- LC-MS (Method 3): R, =2.76
Z\H/\I)LN/\/\I)LE N poe carbonyljamino}-N- min
poc L (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 852 (M+H)"
" alanine
boc and Ex. 190A
154A i (25)-4-{[(Benzyloxy)- LC-MS (Method 3): R, =2.75
HN 0 0 . carbonyl]amino}-2-[(fer- | min
MN/\/\HLN N o blljtoxycarbo.nyl)—. MS (ESI): m/z = 866 (M+H)"
N N amino]butanoic acid
eoe e and Ex. 190A
I}JH
boc
155A " 3-{[(Benzyloxy)- LC-MS (Method 3): R,=2.85
ﬁi o carbonyl]amino}-5-[(tert- | min
" N butoxycarbonyl)- MS (ESI): m/z = 880 (M+H)"
N ﬂ/\/\rlj‘\ﬁ poe amino]pentanoic acid
boc” and Ex. 190A
P'JH
boc
156A z \)OL HN'boﬁ HN-Poc N-[éBenlz]ylloxy)- L(_Z‘-MS (Method 2): R =2.32
HN *__N carbonyl]glycine min
N and Ex, 111A MS (ESI): miz = 737 (M+H)"
boc'NH
157A ho N’-[(Benzyloxy)carbonyl]- | LC-MS (Method 2): R, = 2.58
N _boc N°[[bis(iert-butoxy- | min
S ﬁ/\]/\ﬁ carbonyl)amino]- MS (ESI): m/z = 681 (M+H)"
OH (imino)methyl]-L-ornithine
and tert-butyl
NH (3-amino-2-hydroxy-
boc~, propyl)carbamate
I‘ld NH
boc

"~ NH HZN O
mz = 361 HN', N, boc (MtH)+ HzN O boc~NH




Zz = 619 boc N°

N N*yAN~-boc ( MrH)
)
9A LC- M5 (Method 10): R

boc
(ESI m
O Ex. 16
( M+

m

LC

HHOH 1INH HZNO boc, NH 206A H
N' Y N boc (M+H) +

HH OH

| 001 Ex.

mz = 289

NZ-(rert-butoxycarbonyl)-L-
ornithine

and tert-butyl (3-amino-2-

hydroxy-propyl)carbamate

+ H ON'~, N boc H 208A NHZ H O Ex. 170A LC-Ms (Method 2): R =
n HZ (ESI) mz = 503 (MtH)+ HN,boc ONH H boc, NH 209A 0 H Ex.
M5 (Method 10): R
146
Ex. No. Structure Prepared from Analytical Data

158A o N-[(Benzyloxy)-carbonyl)- | LC-MS (Method 2): R, = 2.53

,*:L)L H\ L-leucine min
¥ N boc and Ex. 53A MS (ESI): m/z = 565 (M+H)"

'\(CHS
CH, rilH
boc

159A H HN bol_l:I Hn-oc N-[t()Benl:;ylloxy)- L(;-MS {(Method 1): R, =2.45

z N N carbonyl]glycine min
E/}' \/\/\g and Ex. 190A MS (ESI): m/z = 723 (M+H)"

boc’NH

160A b o\c)ol\ oS pboc ﬁj—([l({B(:n;ytloxy)-csrborll)yg- LC-MS (Method 3): R=2.53

HN AN -(fert-butoxycarbonyl)-L- ! min
TNy ornithine and Ex. 110A | MS (ESI): m/z = 737 (M+H)*

...
H

161A e N -[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.27

min
MS (ESI): m/z = 539 (M+H)"

and Ex. 190A

NH
Zz
162A ] (25)4-{[(Benzyloxy)- | LC-MS (Method 3): R, = 2.39
,N\)L boc | carbonyl]amino}-2-[{tert- | min
boc™ Y "N N butoxycarbonyl) MS (ESD: m/z = 739 (M+H)"
A OH amino]butanoic acid
i and Ex. 199A
NH
¥
2 \/Y&o
boc”
163A H (25)-4-{[(Benzyloxy)- | LC-MS (Method 3): R, = 2.35
9’ HN”""“boc | carbonyl]amino}-2-[(tert- |min
_N butoxycarbonyl) ami- MS (ESI): m/z = 495 (M+H)"
z o nolbutanoic acid and tert-
boc’NH butyl (2-amino-
ethyl)carbamate
164A B~ N-[(Benzyloxy)-carbonyl]- [ LC-MS (Method 2): R, = 2.30
Z,H\/\‘.,.- o HN/\/H\M N’(tert-butoxycarbony!)-L- | min
" ornithine MS (ESD: m/z = 709 (M+H)"
° and Ex. 201A
boc’NH
165A ' ? H N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.60
“”’\)\H’\/\‘)\” N poc beta-alanine min

MS (ESI); m/z = 737 (M+H)"

168A M5
'"INH HZN O NH boc 207A
HZNNH 2.23 nmin Z MS (ESI):




HZN / ~N-2.20 mn H boc M5 (ESI):
172A LG M5 (Method 2): R,

N boc (MtH) +

from Anal yti cal

HNAH N~ ( MH) +

m z
_ ONNH11.10n ~HN IS (E (ESI):
HNI boc 0 NHZ 211A 0 HN-boo HN boc Ex,
HZN "'~ N N&, (MrH)+ H O -CH3 HNC boc' NH 153 Ex. No. Structure Prepared
Data 212A boc o HN. boc OH Ex.
_ 1001 HN. boc NH2 213A boc 0 HN boc HNboc EX.
mz =589 HNIKN.~.yNJ (MtHH+ HO NHz 1244A QH Ex. 176A LC- M5 (Method 2):

= 289 (MH)+

174A MB (ESI):

O NH2 210A NH2 H Ex.
mz = 503 O
173A MS (ESI):

mz

RR _ HN1.33 minz Hboc M5 (ESI): mlz = 451 (MtH)+ \ | NH
Ex. No. Structure Prepared from Analytical Data
166A ¢ o H 3-{[{Benzyloxy)- LC-MS (Method 3): R, =2.47
z‘n’\‘)k»”a’\/\i)LH’\/N‘m carbonyl]amino}-N- min
poc= L (tert-butoxycarbonyl)- | MS (ESI): m/z = 695 (M+H)"
L-alanine
and Ex, 104A
167A H O 3-{{(Benzyloxy)- LC-MS (Method 3): R, =2.39
,N\)-l\ ~boc carbonyl]amino}-N- min
boc™ N N (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 725 (M+H)"
OH alanine
and Ex. 199A
NH
Z\N/\('ko
o am
boc”
168A H\i " Nj—[(Benzyloxy)-carbonyl]- LQ—MS (Method 3): R,=2.40
boc” ™ N/\I/\N/ N -(rert-buto?iy(‘:arbonyl)-L- min .
LY H ornithine MS (ESI): m/z = 753 (M+H)
i and Ex, 199A
NH
e, /\/\(g
N 0
H
_NH
boc
169A H o N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 1.93
,N\)J\ L-alpha-glutamine min
Y N4 and tert-butyl MS (ESI): m/z = 423 (M+H)"
l {(2-aminoethyl)carbamate
H
N
o] H/\/ “boc
170A 2\ o N -[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.26
H\/[L N-(tert-butoxycarbonyl)-D- | min
N “NH ornithine MS (ESI): m/z = 637 (M+H)"
o ? and Ex. 207A
HN\boc Oj\ NH
NH
boc”
171A hn 9 H N’-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 1.94
N N~ D-glutamine and tert-butyl | min
z N boc (2-aminoethyl)carbamate | MS (ESI): m/z = 423 (M+H)"
0% "NH,
172A ~\H o N°-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.25
H N’-(tert-butoxycarbonyl)-D- | min
NH ornithine MS (ESI): m/z = 637 (M+H)
0 NP and Ex. 209A
HN
boc Q NH,

mz 659

= 619
175A MS (ESI):




1 boc 215A boc o HN,boc OH Ex. 187A Ms (ESI): mz = 633 + HN.~* N (M+tH) H

~I 0 HN.boc NH2 216A I N-boo Ex. 178A LCG-M5s (Method 2): R, _ 00 1.79 mn H
M5 (ESI): mz =746 NH (MtH)+ ,., , boi NH Hwy boc NH NH | boo 217A 0
HN boo HN. boc Ex. 179A M5 (ESI): mlz = 617 NN (MH)+ H N O boc” NH 218A
NHH x Ex. 180A MS (ESI): mz =746 |1 | H(MH+ NNr Nboc ~NH H NHH
IN\T  NH boc 219A boc O HN boc HN. boc Ex. 181A M5 (ESI): mz = 575 NN
(MHH) + 148
Ex. No. Structure Prepared from Analytical Data
173A z O HN‘boﬁ pnoec | N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 2): R, =2.82
HN \/IL HgRY L-leucine min
H m’\/\/ﬁg J\H and Ex. 111A MS (ESI): m/z = 793 (M-+H)"
Seon "
H,C boc”
174A boc O HN'boﬁ OH (25)-4-{[(Benzyloxy)- LC-MS (Method 3): R,=2.44
HN L AN carbonyl]amino}-2-[(tert- | min
: ﬁ’\/\/\g \)H\N butoxycarbonyl)- MS (ESI): miz = 753 (M+H)"
\NH b%¢ | amino]butancic acid and
’ Ex. 109A
175A boc O HN’boﬁ pboc (25)-4-{[(Benzyloxy)- LC-MS (Method 3): R, = 2.52
HN A A _N_J carbonyllamino}-2-[(tert- | min
! H’\/\/I butoxycarbonyl)- MS (ESI): m/z = 723 (M+H)"
N aminojbutanoic acid and
2N Ex. 110A
176A v 9 Ny (2S)-{[(Benzyloxy)- | LC-MS (Method 2); R, = 2.50
_N N. carbonyl]amino}- min
z H ﬂ boc (phenyl)acetic acid MS (ESI): m/z = 585 (M+H)"
© and Ex. 53A
IT]H
boc
177A hn 3 N’ N-bis-[(Benzyloxy)- |LC-MS (Method 2): R,=2.15
,N\/lL ~boc carbonyl]-L-ornithine min
= 7 N N and fert-butyl (3-amino-2- | MS (ESI): m/z = 573 (M+H)"
\L OH hydroxy-propyl)carbamate
NH
]
178A | p2° N°-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.88
H o o N-(tert-butoxycarbony!)-D- | min
5 0 ornithine MS (EST): m/z = 880 (M+H)"
'HLH’V\HLHNQN\WC and Ex. 190A
z’”H buc’NH
NH
boc
179A o HN.bo'_c-i HN-Pos N-[{Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.52
i N beta-alanine min
J)L EW\({ and Ex. 111A MS (ESD): m/z = 751 (M+H)"
HN
z boc'NH
180A | -2 N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.76
M 5 N -(tert-butoxycarbony!)-L- | min
H ornithine MS (ESI): m/z = 880 (M+H)"
N\
ﬂ/\/\)\ﬂ boc and Ex. 190A
boc’NH boc’NH
r?IH
bec




HN N HNH HN- 101

z 220A HNi boc oc Ex.

182A MBS (ESI):

mz = 547

H N"*1YOHN,,~ NH HN O boc~NH 154 Ex. No. Structure Prepared from

Anal yti cal
1ry N~ (MHH) +
[~ 222A HzN- -
(ESI):

Data 221A boc o HN. boc OH Ex.
H,N HO01 HN-boc ' bOC boo Ex.
H (yO HN -, , NH (MH) +
mz = 391

~N boc (M+H)

183A MB (ESI):
184A M5 (ESI):
HN v Y O boc NH 223A H 0 Ex.
boc HH OH NH2 224A H 0 Ex.

mz =

mz = 561

mz = 577 boc NN Nboc (M+rH)+ H-H boc N#bOH HzN-1,,, NH

Ex. No. Structure Prepared from Analytical Data
181A boc O HN'bolfi j-boc 3-1;{[(Bf]nzyloxi()- LC-MS (Method 1): R, =2.46
HN AN carbonyllamino}-N- min
,\,)LH’\/\/\J{ (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 709 (M-+H)"
HN alanine
z and Ex. 110A
182A N oc 3-{[(Benzyloxy)- LC-MS (Method 2); R, =231
Hrll _ o EH carbonyl]amino}-N- min
e AN (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 681 (M+H)"
HN\/\I/K alanine
° and Ex, 201A
boc”
183A boc O HN‘b‘ﬁ OH 3-{[(Benzyloxy)- LC-MS (Method 1): R,=2.38
HN AN carbonyl]amino}-N- min
;)Lﬁ/\/\/\g HN. (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 739 (M-+H)"
H': boc alanine
and Ex. 109A
184A e - (25)-4-{[(Benzyloxy)- |LC-MS (Method 2): R;=2.29
} carbonyljamino}-2-[{tert- |min
H'}‘/\‘ Kfo iy butoxycarbonyl)- MS (ESD): m/z = 695 (M+H)"
z HN o amino]butanoic acid and
o Ex. 201A
boc™”
185A H\/ﬁ\ (25)-4-{[(Benzyloxy)- LC-MS (Method 1): R, =2.38
N ~boc | carbonyl]amino}-2-[(tert- | min
boc™ ¥ N N butoxycarbony!) MS (ESI): m/z = 525 (M+1D)*
\ OH amino]butanoic acid and
NH tert-butyl (3-amino-2-
7 hydroxypropyl) carbamate
186A H\/ﬂ\ 3-{[(Benzyloxy)- LC-MS (Method 1); R, =2.36
bOC/N Y N o%C carbonyl]amino}-N- min
bocw & HooLoH (tert-butoxycarbonyl)- L~ | MS (ESI): m/z =711 (M+H)"
" NH \ alanine
/N\‘.\-‘H(NH and Ex. 223A
z
o]
187A boc O HN’b°ﬁ OH Nj -E(Benzyloxy)—carbonyl]- LC-MS (Method 3): R,=2.44
HN AN N°-(tert-butoxycarbonyl)-L- | min
\)Lﬁ/\/\/\g Y ornithine MS (ESL): m/z = 767 (M-+H)'
Al bos and Ex. 109A
NH
Z

(MrH) +
605 HN-N*

185A MBS
186A MS (ESI):

Examples 188A to 224A listed in the following table are prepared from the corresponding
starting materials in analogy to the procedure of Example 49A.

[Ex. No. | Structure [ Prepared from ] Analytical Data




O Exampl e 225A Benzyl ((4S)-5-[(3-am no-2-hydroxypropyl)am noj-4-{

[ (benzyl oxy) carbonyl]am no }-5- oxopentyl)carbamate hydrochloride 0 HN 2z~
N~NH2 HOHx HOI NHI z At 0C, 6.8 ml of a 4N hydrogen chl ori de-di oxane
solution are added to a solution of 0.263 g (0.46 muvl) of the conpound from
Example 187A in 1 m of dioxane. After 2 h at RT, the reaction solution is
concentrated in vacuo and coevaporated several tinmes with dichl oronethane.
The remaining solid is dried to constantisgei ght under high vacuum Yield:

0.205 g (88% of theory) 155 LC-M5 (Method 2): Rt = 1.47 min M5 (El): mz =
473 (M HC +H) + Exarrpl e 226A
[@a A o \llr\M (T /QC
RO AW o 00 AR AR pregmfa thol > { Ahdigticarpa — > - [(tert-
but oxycar by Y. iz = 369
onyl ) am nal 18 {(2R)/\/[]\(t r t fout oxycar bonyl 9am no] (}iq%ydr oxypropyl }-17- hydr
oxy-9- met hyI lq diroxdt 2-dcazatricycl of 14. 3.
12' 6] heni cljosa- 1(j20), 2(21) 3 16 18- hexaen- 8-yl ] <ar bonyl }
am no) - 2- hydr oxylpr opyl ] am no) ce}J banyl ) butyl] car tPamat e H HONz
189A HNPOE b Ex. 151A MS (ESI): m/z = 750
ﬁ f\/\/\n,H (M+H)+
OC
190A H Ex. 152A MS (ESI): m/z = 532
HZN’\/YLH Mboc (M+H)
boc’NH
I}IH
boc
191A a o Ex. 153A MS (ESI): m/z =718
HzN/\])LH/v\I)kH “\boc (M+H)+
boc,NH poc ™M
NH
boc
1924 | "N o Ex. 154A MS (ESI): m/z = 732
WY\LN,\/\I)LN N (M+H)"
boc,NH A M,NH H
NH
boc
193A e Ex. 1535A LC-MS (Method 2): R, =
Q o 1.78 min
0. MS (ESI): m/z = 746
LS a0t h g (M’
boo”
NH
boc
194A o R B Ex. 156A MS (ESI): m/z = 603
N AL N (M+H)"
”’\/\/\g
boc NH
195A 0 Ex. 157A MS (ESI): m/z = 547
H,N _boc (M+H)"
\ OH
NH
boc\N/kNH
b




~OCHHNN'Y'NNvvV N ,JrA~NHdboc O - CH3 OO0z OHNH | boc 25 ny
(0.037 mmol ) of the conpound from Exanpl e 45A are dissolved in 1.0 m of DW
and cooled to 0OC. 21 ng (0.041 mmol) of PyBOP and 15 ng (0.11 mmol) of

di i sopro- pylam ne are added. After 30 min, 24.7 ng (0.048 muvol ) of the
conpound from Exanple 225A are added and the m xture is stirred for 12 hat
roomtenperature. The reaction mxture is concentrated on a rotary
evaporator in vacuo and purified by chraomat ography over Sephadex-LH20

(rmobi | e phase nethanol/acetic acid 0.25% . Yield: 12.7 ng (30% of theory)

LC M5 (I\/Ethod 3) R =2.61 mMmn M (ESI): mz = 1125 (MtH) + Exanple 227A
156 tert-But

ﬁ 1 AQ Str‘lcltqre + s Pre ared fr ﬂw_; 5 A ﬂl a
{(2R) - 3- [(oqgﬂ 4Gy —1AT EeEe: t—butexycaraony L an ..EgMg‘f(M'vg’ﬂ] Boars{{12-
hydr oxy- 3-{ L-ornij t QWO) ropyl] gmno 137
car bonyl ) - 9 met hyl - 105yI3=Nf1 Ox0- Ded 2-| di azatri cycl o[ 9,14;( I;m,z 431
12' 6] heni cpsa- 1([20) , 2@21)cH3 16, 18-lhexaen- | 1-yl | - 2eNayighr OXy-
propyl } carbamat e HO NHz] O OH ] HN Nvy N Nv VNH2 boc CH3 O0 OH NH| I boc
CH
3 ’IJH
boc
197A b HNPOS pyboc Ex. 159A %Csahflﬁ (Method 1): R, =
N AN . n
HzN’\On’ \/\/\01’ MS (ESI): m/z = 589
(M+H)"
boc-NH
198A boc O H P95 o Ex. 160A MS (ESI): m/z = 603
HN\HLﬁMrN (M+H)
% (o]
1,
199A H\j\ . Ex. 161A ?Sf:{iﬁl): m/z = 405
P _boc
boc ; H/\l/\H
1 OH
NH,
200A 0 Ex. 162A MS (ESI): m/z = 605
H
,N\)-I\ _boc (M+H)"
boc Y |I§‘1/\'/\ﬁ
'\L OH
NH
HZN\/\/RO
boc”
201A H Ex. 163A MS (ESI): m/z = 361
NS g (M+H)"
H,N o
boc/NH
202A PO~ Ex. 164A MS (ESI): m/z = 575
H +
HZN\/\',..-k(D NG N {M+H)
HN
(o]
boc’NH
203A o o W Ex. 165A LC-MS (Method 2): R, =
HzN/\/LLH’\/\HLH N poc 1.56 min
poe N MS (ESI): m/z = 603
(M+H)"
I‘IIH
boc
204A a B 4 Ex. 166A MS (ESI): m/z = 561
Y Y e (M+H)*
boc’NH boc'NH




12.7 ng (0.011 mmol ) of the conpound from Exanple 226A are dissolved in 5 ni
of ethanol, 5 ng of Pd/C (10% ared added and the m xture is hydrogenated
for 12 h under atnospheric pressure and a hydrogen atnosphere. Suction
filtration is carried out, the reaction mxture is concentrated in vacuo
and the crude product is used without further purification in the next
step. Yield: I 1 ng (95% of theory) LC-MS (Method 2): R =1.26 min M
(ESI): mz = 857 (MtH)' Exanples 228A and2229A listed in the follow ng table
are prepared in analogy to the procedure of Exanple |12A. Exanpl e Precursor
Structure Anal yti cal Data No Exarrple 228A 43BA HO/ \ - LC- M (Method 2):

R =241 : =1 241 -H)-— HN N N-O aC OHO
S e pared ot AR glytical Daga " ..~
HN H NH b v, \ ) UUC TJUC LJT XI < 1 M\s JU 9 \ll. UI
Anal yti cal Y NoHExrrpIe 229Ab4+A HO Ty PEoC H DA, ER (Wt ho 2): R =
2.41° -U NI ni 2682 T /(Eﬁr)\H 4 = 1227 (MrH) ' . HNHboc O~0H O NH
\LNH
HQN’\rgo
boc M
oC
206A h Q Ex. 168A MS (ESI); m/z = 619
boc/N\:)l\N l't{/l:ioc (M+H)+
H\H OH
NH
HZN/\/\[/KO
b _MH
QC
207A 0 Ex. 169A LC-MS (Method 10): R, =
HZN\)J\ 2.23 min
TN MS (ESI): m/z = 289
(M+H)"
N
o} H/\/ “boc
208A NH, 9 Ex. 170A LC-MS (Method 2): R, =
H\)L 1.11 min
T NH, MS (ESI): m/z = 503
D "
HN
“boc (0] NH
boe”
oC
209A 9 N} Ex. 171A LC-MS (Method 10): R, =
HN N/\/N\boc 2,20 min ' _
N MS (ESI): m/z = 289
(M+H)"
0% "NH,
210A N Ex. 172A LC-MS (Method 2): R, =
NH 1.10 min
H MS (ESI): m/z = 503
© I\/N\boc (M+H)"
N poc 0% TNH,
211A ° HOC g boC Ex. 173A MS (ESI): m/z = 659
HZN\:/‘LN,\/\/\n,m‘,’\K (M+H)
= H O
B—CH
H,C ) boc'NH




boc Exanples 230A to 254A listed in the following table are prepared in

anal ogy to the procedure of Exanple 117A. 158 Exanple Precursor Structure
Anal ytical Data No. Exanple 230A 44A HO/ LC-Ms (Method 2): R = 2.76 + -
mn 216AHH HHM (ESI): m/z = 1368 (MtH)'. N HN HN H N N~boc Doc O O

NH NH NH NH boo boc boc 231A 47A LC- MS (Method 2): R =2.71 + HOCHa mn
67A M5 (ESI): mz= 1140 (MMH)'. H OHO HHN N N N~~IIN~boc HH boc 0 O
~INH boc NH I boo boc 232A 44A Y. LG N&(Method 2): R = 2.72 + HO m n
193A H b., J MS (ESI): mz = 1368 (M:H)'. N N boc
Ex. No. Structure Prepared from Analytical Data
212A Hzﬁ Hg'boﬁ\/?: Ex. 174A I(\:/[SE)S*I): m/z = 619
v N
5\ H/\/\/\g HN‘boc
NH,
213A boc G HN‘b°ﬁ pn-boe Ex. 175A MS (ESI): m/z = 589
HN AN (M+H)"
”t\/\/\g
NH,
214A H Ex. 176A LC-MS (Method 2): R, =
H,N - 1.33 min
L boc MS (ESI): m/z = 451
g "
NH
boc
215A boe O HN’bcﬁ OH Ex. 187A MS (ESI): m/z = 633
AN A AN (M+H)"
é\LH/\/\/‘\g b} -
NH,
216A | ™ Ex. 178A LC-MS (Method 2): R, =
o o 1.79 min
H MS (ESI): m/z = 746
LT (MH)'
2 noc”
NH
boc
217A o H’S’boﬁ Hn-boe Ex. 179A ?AN?+(:[3)S*I): m/z=617
HN
boc’NH
218A NH, Ex. 180A MS (ESI): m/z = 746
0 o y (M+H)
ﬁ/\/\/mu\qb&
NH JNH
boc bog
NH
boc
2194 boc O HN'bof, nn-boc Ex. 181A MS (ESI): m/z = 575
HN\-)‘N’\/\/:\rN\) (M+H)"
s H o)
H,N
220A HNT o8 0c Ex. 182A MS (ESI). m/z = 547
H,N ) ITJH (M+H)+
rah W HN/\/
HN
o
boc/NH




HN N H N H boc
(Method 2): R,

HNNH~H1H bo

R = 2.61

Mp O0H
2.51 + m
c o O HNC

NH HN, boo boc 233A 44A HN / \ boo,
n 197AHo Hoy O
HNC boo boo

+ boc NN 7 N~boc min 200A Ho -
HOHNHHNNHNO boo O ~OH O boc~-NH NH boc 159 Exanple Precursor
Structure Anal ytical Data No. Exanp

M5S (ESI): mz =
boc 234A 43A H LC M5 (Method 2):
HOHNM (ESI):

| e 235A 47A HO CH LC- M5 (Method 1):

NH LC- VB
1211 (MrH).

mz 1243 (MH)' .

2.65 nin 202A HNHH M (ESI): mz = 3341 (MH +. HN = H H N*~ boc
O HN ~ .|
Ex. No. Structure Prepared from Analytical Data
221A H’?‘oc 0 H,;,-bt’ﬁ OH Ex. 183A ?S+§)§rl): m/z = 605
N
) Hz\/\/\Or Y
H,N boc
un- e hoc Ex. 184A MS (ESI): m/z = 561
222A M+H)"
HNT ST e e (M+H)
HN
)
bac’NH
223A 0 Ex. 185A MS (ESI): m/z = 391
H >
+
boc’N\E)Lﬁ H,boc (M+H)
‘\ OH
NH,
224A Q Ex. [86A MS (ESI): m/z = 577
H
b“/N\s/U\E ﬁ/boc (M+H)*
boc. 3 OH
NH
HoN< o NH
o

Example 225A

Benzyl ((45)-5-[(3-amino-2-hydroxypropyl)amino]-4-{[(benzyloxy)carbonyl]amino} -5-
oxopentyl)carbamate hydrochloride

o
PN
27 N/\(\NHz
:  H
'\L OH x HCI

H

N-—Z

At 0°C, 6.8 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of
0.263 g (0.46 mmol) of the compound from Example 187A in 1 ml of dioxane. After 2 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 0.205 g (88% of theory)



NHL v VI "0 NHboo boc 236A 43AHO/ V - LCM (Method 2): R =2.39 + -
\' / mn22AHHNHHM (ESI): mz = 1213 (MtH)'. HNH N, ,,,~l-f: O HN' N,
0OC boc O\ OHOHN. O NH boc NH boc 237A 44A ac LC-M5 (Method 2): R =

2.51 + HONH min 203A H NH M5 (ESI): mz 1225 (MtH)*. H N HN M NN N bac

boc O\ 0 0 0O NH boc 238A 43A - HLCM (Method 2): R = 2,33 rN, + HO _ o~
mn 188A/ \ \ / O M5 (ESI): mlz = 1027 (MtH)'. NHHHN ~J~-N N\_- N N boc

| HH boc 0O CHOO - NH 155

[.C-MS (Method 2): R; = 1.47 min
MS (EI): m/z = 473 (M-HCI+H)"

Example 226A

Benzyl [(15)-4-{|(benzyloxy)carbonyl]amino}-1-({{3-({[(8S,118,148)-14-| (tert-butoxycarb-
onyl)amino]-11-{(2R)-3-[(tert-butoxycarbonyl)amino]-2-hydroxypropyl }-17-hydroxy-9-
methyl-10,13-diox0-9,12-diazatricyclo[14.3.1.1*]henicosa-1 (20),2(21),3,5,16,18-
hexaen-8-yl]carbonyl } amino)-2-hydroxypropyl]amino } carbonyl)butyljcarbamate

25 mg (0.037 mmol) of the compound from Example 45A are dissolved in 1.0 ml of DMF
and cooled to 0°C. 21 mg (0.041 mmol) of PyBOP and 15 mg (0.11 mmol) of diisopro-
pylamine are added. After 30 min, 24.7 mg (0.048 mmol) of the compound from Example
225A are added and the mixture is stirred for 12 h at room temperature. The reaction
mixture is concentrated on a rotary evaporator in vacuo and purified by chromatography
over Sephadex-I.H20 (mobile phase methanol/acetic acid 0.25%).

Yield: 12.7 mg (30% of theory)
LC-MS (Method 3): R, =2.61 min
MS (ESI): m/z = 1125 (M+H)"

Example 227A




boc 239A 47A LG-MS (Method 3): R = 2.63 + HO OH3 mn 105A M5 (ESI):
1083 (MtH)'. HO H NHNHNH"Iy boc 0O O\ I\/- NHNH | boo boo I

boo 160 Exanple Precursor Structure Anal ytical

Ho / LCGMS (Method 3): Rt = 2.64 + min 205A Oboc.NH MS (ESI): nlz
HHHNNHNom,. Oll-r boc 0 ~OHO NHNH CQdNH | N HN N boo
boc O 241A 43A/ \ - LCG-MS (Method 3): R = 2.56 + HO mn 206A b.0, NH M5

(MH) '
(ESI):

mz

= 1257 (MtH)'. N HNH IO baesO\ -OHO NN NH H H

tert-Butyl {(2R)-3-[(8S,118,14S)-14-[(tert-butoxycarbonyl)amino]-17-hydroxy-8-({[2-
hydroxy-3-(L-ornithylamino)propyl]Jamino } carbonyl)-9-methyl-10,13-dioxo0-9,12-
diazatricyclo[14.3.1.1%]henicosa-1(20),2(21),3,5,16,18-hexaen-11-yl]-2-hydroxy-
propyl}carbamate

12.7 mg (0.011 mmol) of the compound from Example 226A are dissolved in 5 ml of
ethanol, 5 mg of Pd/C (10%) ared added and the mixture is hydrogenated for 12 h under
atmospheric pressure and a hydrogen atmosphere. Suction filtration is carried out, the
reaction mixture is concentrated in vacuo and the crude product is used without further
purification in the next step.

Yield: 11 mg (95% of theory)
LC-MS (Method 2): Ry = 1.26 min
MS (ESI): m/z = 857 (M+H)"

Examples 228A and 229A listed in the following table are prepared in analogy to the
procedure of Example 112A.

r

mz =
~ H

Data No. Exanple 240A 43A

1229

Example | Precursor Structure Analytical Data
No. Example
228A 43A LC-MS (Method 2): R, =2.41
+ min
198A MS (ESI): m/z = 1241 (M+H)".




boc, NN, hoc Nboc HO242A 44A HO LCM5 (Method 3): R = 2.67 + N boc
mn 200A / boc HRH M5 (ESI): mz = 1227 (MtH)'. HO H OH ~NH NflI\ HN NN
0 boc OO0 NH boc' NH boc 243A 43A LC-Ms (Method 3): R =2.42 + HOmin

208A M5 (ESI): mz = 1141 (MtH'. H ONH HN H N-N\NH boc O CH O boc
boc.\- HNO NOHNH O HN- -boc H 161 Exanple Precursor Structure
Anal ytical Data No. Exanple

157
Example | Precursor Structure Analytical Data
No. Example
229A 43A LC-MS (Method 2): R, =2.41
+ min
213A MS (ESI): m/z = 1227 (M+H)",

Examples 230A to 254A listed in the following table are prepared in analogy to the
procedure of Example 117A.



244A 43A LC-M5 (Method 3): R = 2.42 + HOmin 210A M5 (ESI): mz = 1141
(MiH)'. HOHN HNHNNH boc ~OH OHN O boc bocce ONY, I'll HHN 1--r O
HN J1 NH2 1 boc 245A 47A LC-MS (Method 3): R =2.51 min + HO/ \ \ 208A H
OM (ESI): mz = 1139 (MtH'. N HN H NV\NH boc OHN O boc bocce N O H NHi
O HNC/ ~Nboc H 246A 47A LC-MS (Method 3): R = 2.51 + HO CH3 mn 210A M5
(ESI): mz = 1139 (M+tH)'. O

158
Example | Precursor Structure Analytical Data
No. Example
230A 44A LC-MS (Method 2); R, =2.76
+ min
216A MS (ESI): m/z = 1368 (M+H)".
231A 47A LC-MS (Method 2): R, =2.71
+ min
67A MS (ESI): m/z = 1140 (M+H)".
232A 44A LC-MS (Method 2): R, = 2.72
+ min
193A MS (ESI): m/z = 1368 (M+H)".
233A 44A LC-MS (Method 2): R, = 2.51
+ min
197A MS (ESI): m/z = 1211 (M+H)".
234A 43A LC-MS (Method 2): R, = 2.61
+ min
200A MS (ESI): m/z = 1243 (M+H)".
H
N
o
_NH
boc




NH HNH _HNNH boc 0O OHN O boc boc. OHHNI-f O HN NH2 | boc 162
Exanpl e Precursor Structure Analytical Data No. Exanple 247A 44A LC M5
(Method 3): R =2.46 + HO/ \ JHmn 21 OA M5 (ESI): mz = 1125 (MtH)'.
NHHN _ HN-~~~NH boo O Oboc JI HNO boc. 0 NHHNO HN NH2 boc 248A
43A boc.. LCGMs (Method 3): R =2.63 + HO- \ / NH mn 222A H\~"yo M5
(ESI): mz= 1199 (MtH)'. N HN H oH N O HNC/ ~NH

159
Example Precursor Structure Analytical Data
No. Example
235A 47A LC-MS (Method 1): R, = 2.65
+ min
202A MS (ESI): miz = 1211 (M+H)".
236A 43A LC-MS (Method 2); R, =2.39
+ min
202A MS (ESI): m/z = 1213 (M+H)".
237A 44A LC-MS (Method 2): R, =2.51
+ min
203A MS (ESI): m/z = 1225 (M+H)".
238A 43A LC-MS (Method 2): R, =2.33
+ min
188A MS (ESI): m/z = 1027 (M+H)',
239A 47A LC-MS (Method 3): R, = 2.63
+ min
105A MS (ESI): m/z = 1083 (M+H)".




boc 0 ~OH 0 HN, boo boc NH boo 249A 47A / \ - LCM (Method 1): R = 2.72 +
HO OH, min 206A H- HNi hoc MS (ES[): m/z = 1211 (MrH)'. HN N H Nom,, O boc
O\ OHN INHH boc "Nboc ONH~Nboc 250A 44A Ho - LC-M5 (Method 3): R
=2.65 +\ / nmin 206A/ \ boc,NH MS (ESI): mz = 1241 (MH)'. NO HN H H
NO boc O - O NHNHH bac_. NN boc Nboc HO 251A 47A HO/ V cH LC M5
(Method 1): R=2.61 + mn 221AJ Y H
160
Example Precursor Structure Analytical Data
No. Example
240A 43A LC-MS (Method 3): R, = 2.64
+ min
205A MS (ESI): m/z = 1229 (M+H)".
241A 43A LC-MS (Method 3): R, = 2.56
+ min
206A MS (ESI): m/z = 1257 (M+H)".
242A 44A LC-MS (Method 3): R, = 2.67
+ min
200A MS (ESI): mvz = 1227 (M+H)".
243A 43A LC-MS (Method 3): R, = 2.42
+ min
208A MS (ESI): m/z = 1141 (M+H)".




HH~ ~~~ yR M5 (ESI): mz = 1241 (MtH)'. /ECc O OAHN N 1 H'~yJl HII ba O
HN OH | bo boc 163 Exanple Precursor Structure Analytical Data No.
Exanpl e 252A 44A boc, LGMS (Method 3): R =2.71 + HO- \ / NH mn 222A H
o H\~"o M5 (ESI): mz = 1183 (MtH'. HN HN O HN~~ NH N boc 0 0 HNC boc
boo NH boo 253A 47A boo 0 LG-MsS (Method 1): R =2.60 + HO/ \ / OH HN~/
\N~N b~ m n 224A boc' HOHH M (ESI): mz = 1199 (MtH'. HNH 1 NI HN _
N Nom, NH boc 0 0 O NH boc 254A 44A & M5 (Method 3): R = 2.45

Example Precursor Structure Analytical Data
No. Example
244A 43A LC-MS (Methed 3): R, =2.42
+ min
210A MS (ESI): m/z = 1141 (M+H)".
245A 47A LC-MS (Method 3): R, = 2.51
+ min
208A MS (ESI): m/z = 1139 (M+H)".
246A 47A LC-MS (Method 3): R, = 2.51
+ min
210A MS (ESI): m/z = 1139 (M+H)".




+ HOmn 208A P-Q M5 (ESI): nmz = 1125 (MtH)'. H NO HHN H N~~\NH boc O
OHN O boc boc. ON HNHz O HN_ % N~boc H Exanples 255A to 281A listed in
the following table are prepared in analogy to the procedure of Exanple
113A. Exanple Precursor Structure Analytical Data No. Exanple 255A 47A -
LCM5 (Method 2): R =2.73 + HO\ CH mn 57A 0 o M5 (ESI): mz= 1168
(MH . NHN~NN" "N-~NH boc O\ HO H-,) bocH boo 1 \NH NH boc boo
164 Exanple Precursor Structure Anal ytijgal Data No. Exanple 256A 45A / \ H
LC-MS (Method 2): R = 2.42

Example Precursor Structure Analytical Data
No. Example
247A 44A LC-MS (Method 3): R, =2.46
+ min
210A MS (ESI): m/z = 1125 (M+H)".
248A 43A LC-MS (Method 3): R, =2.63
+ min
222A MS (ESD): m/z = 1199 (M+H)".
249A 47A LC-MS (Method 1): R, =2.72
+ min
206A MS (ESI): m/z = 1211 (M+H)".
250A 44A LC-MS (Method 3);: R, =2.65
+ min
206A MS (ESI): m/z = 1241 (M+H)".
251A 47A LC-MS (Method 1): R =2.61
+ min
221A MS (ESI): m/z = 1241 (M+H)".




+ HO _\ / b- min 188A M (ESI): m/z = 1041 (MrH)'. Nx I~ HH HN N AYH
NN ~ '"Nboc boo \ CH30 0 tOH NH boc 257A 47A Ho / \ CH LC M5 (Method
3): R, = 3.02 + nin 189A ~ H"~ noc " N boc M5 (ESI): mz= 1396 (MH)'. N
HNGNH"~ /N boc O0OII\ "boc ,NH NH H boc boo 258A 43A HO/ \ boo,
LC-M5 (Method 3): R = 2,65 + -\ / NHnin. 194AHH M (ESI): mz = 1241
(MH)+. N2~ HNHNHH boc O \NHO HN, HNC C boo boc NH boc 259A 43A HO
/-\ - LC-MB (I\/Ethod 3): R = 2.90 cb ni;g3 189A H HN H HN b" MS (ESI): mz =
1398 (M+H)'
Exampie Precursor Structure Analytical Data
No. Example
252A 44A LC-MS (Method 3): R, =2.71
+ min
2224 MS (ESI): m/z = 1183 (M+H)".
253A 47A LC-MS (Method 1): R, =2.60
+ min
224A MS (ESI): m/z = 1199 (M+H)".
254A 44A LC-MS (Methed 3): R, =245
+ min
208A MS (ESI): m/z = 1125 (M+H)".

Examples 255A to 281A listed in the following table are prepared in analogy to the
procedure of Example 113A.

Example Precursor Structure Analytical Data
No. Example
2554 47A LC-MS (Method 2): R, = 2.73

+
57TA

min
MS (ESI): m/z = 1168 (M+HY".




HN HHNHNA boOIT\'~NH N boc boo NHI H boc 260A 44A HO/ \ LC M
(Method 3): R =2.96 mn 189A HH "N b~H Ib. M5 (ESI): mlz = 1382 (M:H)"'.
HNNNvVN O\ OHboc OL bo NHNNH boc H boc 261A 44A HO/_\ LC M5
(Method 2): R =2.67 +/ mn 192AHN~ HRHHM (ESI): mz = 1354
(MtH)'. boc ON 1H1 HH- NH ba NH boo NH bo NH b. 165 Exanple Precursor
Structure Analytical Data No. Exanple 262A 43A Ho LC-M5 (Method 3): R =

2.63 nmn 164
Example Precursor Structure Analytical Data
No. Example
256A 45A LC-MS (Method 2): R, =2.42
+ min
188A MS (ESD: miz = 1041 (M+H)".
257A 47A LC-MS (Method 3): R, =3.02
+ min
189A MS (ESI): m/z = 1396 (M+H)",
258A 43A LC-MS (Method 3): R, = 2.65
+ min,
194A MS (ESI): m/z = 1241 (M+H)".
259A 43A LC-MS (Method 3): R,=2.90
+ min
18%A MS (ESI): m/z = 1398 (M+H)".
260A 44A LC-MS (Method 3): R, =2.96
+ min
189A MS (ESI): m/z = 1382 (M+H)".
261A 44A LC-MS (Method 2): R, =2.67
+ min
1924 MS (ESI): m/z = 1354 (M+H)".




217A NJ " M8 (EST): m/z

NH boc boc boc 264A 44A HH LC-M5s (Method 3): R = 2.95
\ / boc'NH b., NH M5 (EST):
NNJr ~tt0 H"

boc O\ 0 NH boc
2.90 + mn 218AHO/ A/ b NH bcc NH NMB5(EST): nlz =

1255 (MtrH)'. He OOH O N YN N \\ 1O HN, " HN_
boc boo boo 263A 47A HO/ \ cH LCM (Method 2): R
217A N NH M5 (EST): m/z

= 2.57 + boc, mn

1253 (MtH)'. HN N 1l ~~ boc OH O Il N O HN

jboo Hy " OH j'f N Nboc O\ y OHO

+ mn 218A HO/ \
mz = 1368 (MtH)'. N~ " j~'N ~ /N J H boc
265A 43A NH LC-MB (Method 3): R =

1384 (MrH)'. O NN

Example Precursor Structure Analytical Data
No. Example
262A 43A L.C-MS (Method 3): R, = 2.63
+ min
217A MS (ESI): m/z = 1255 (M+H)".
263A 47A LC-MS (Method 2): R, = 2.57
+ min
217A MS (ESI): m/z = 1253 (M+H)".
264A 44A LC-MS (Method 3): R, =2.95
+ min
218A MS (ESI): m/z = 1368 (M+H)".
265A 43A LC-MS (Method 3): R, =2.90
+ min
218A MS (ESI): m/z = 1384 (M+H)".
266A 44A LC-MS (Method 2): R, =2.52
+ min
194A MS (ESI): m/z = 1225 (M+H)".
267A 45A LC-MS (Method 3): R, =2.96
+ min
195A MS (ESD: m/z = 1199 (M+H)".




NH boc 266A 44A Ho / \ boc, LC-Ms (Method 2): R = 2.52 + N' min M5 (EST):
mz= 1225 (MtH)'. 194A NAH HN O /_ g H HN boc O 0 HNC HNC boc boo NH boo
267A 45A HO LC-M5 (Method 3): R, = 2.96 + mn 195A oN o MS (EST): mz =

1199 (MtH)". HN N N~ H=H/ boc boc O\ CH3 OOCH/_OH NH NH boc boc, N "~NH
boo 166 Exanple Precursor Structure Analytical Data No. Exanple 268A 45A
LC-M5 (Method 3): R, = 2.87 HOmn 196A Ms (ESI): mz = 1083 (MtH)'. H i

H N~~ HNNNHN Nboc H 166
Example Precurser Structure Analytical Data
No. Example
268A 45A LC-MS (Method 3): R, = 2.87
+ min
196A MS (ESI): m/z = 1083 (M+H)".
269A 43A LC-MS (Method 2): R, = 2.66
+ min
191A MS (ESI): m/z = 1356 (M+H)".
270A 43A LC-MS (Method 3): R,=2.18
+ min
204A MS (ESI): m/z = 1199 (M+H)",
271A 43A LC-MS (Method 3): R, = 2.88
+ min
192A MS (ESI): m/z = 1370 (M+H)'.
272A 43A LC-MS (Method 3): R, = 2.87
+ min
211A MS (ESI): m/z = 1297 (M+H)".
273A 45A LC-MS (Method 2): R, = 2.56
+ min
71A MS (ESI): m/z = 1255 (M+H)",




boc 0O\ CH3 OCH OH bocce CH3 NH N H boc 269A 43A NH rLC- M5 (Method 2):
R =2.66 + HOmn 192JAHb. "NHb., NHJ M5 (ESI): mz = 1356 (MtH)'. IN
NNAN,HHN\~~boc H b. OHH \ _OHOOO bocJ H H 270A 43A HO/-\N
\ / LCGM (Method 3): R = 2.18 + bocce bocce mn 204A N~ H"" HH M5 (ESI):
mz = 1199 (MFtH)*. N N~ j~ ~N~~,boc HNNH b. O\-OHOO '"" ~O boc Jr H
H 271A 43A HO LCG-Ms (Method 3): R =2.88 + min 192A NHQ M (ESI): nmlz
= 1370 (MtH)'. HNH N H 167
Example Precursor Structure Analytical Data
No. Example
274A 43A LC-MS (Method 2): R, = 2.35
4 min
212A MS (ESI): m/z = 1257 (M+H)'".
275A 44A LC-MS (Method 2): R, =2.71
T min
191A MS (ESI): m/z = 1340 (M+H)".
276A 45A LC-MS (Method 3): R, = 2.81
+ min
214A MS (ESI): m/z = 1103 (M+H)",
277A 44A LC-MS (Method 2): R, = 2.52
+ min
217A MS (ESI): m/z = 1239 (M+H)".
278A 44A LC-MS (Method 1): R, = 2.61
+ min
198A MS (ESI): m/z = 1225 (M+H)".
279A 47A LC-MS (Method 2): R, =2.52
+ min
204A MS (ESI): m/z = 1239 (M+H)".




b. 0O ~CHON VN7 HNHboc NHNH bo boc NH NH boo 272A 43A HO LC- M5

(Method 3): R, =2.87 + boc boc mn 211AHJ N~ Jol'" - - ""~yNMs (ESI): m
z= 1297 (MtH)+. HN[ N H _JYN boc O )OHO O CH bb, NHCNH H 273A 45A bm
LCGM5 (Method 2): R, =2.56 + HONH mn 71A M5 (ESI): nlz= 1255 (M+H)'. H
~H~HNNj] NHG6 Hboc 0O CH3 O\ HNC OH boo NH NH boc boc 167 Exanple
Precursor Structure Analytical Data No. Exanple 274A 43A HO bo o HN boc H

LC-MS (Method 2): R = 2.35 168
Example Precursor Structure Analytical Data
No. Example
280A 43A LC-MS (Method 1): R, =2.57
+ min
220A MS (ESI): m/z = 1185 (M+H)".
281A 43A LC-MS (Method 3): R, = 2.52
+ min
215A MS (ESI): m/z = 1271 (M+H)".




+ Hmin 212A NQHNH* ~ NM (ESI): miz = 1257 (MtH)+. HN v "H N1~ O HN, bo|
Obx 7O0HO NH | b. 275A 44A 4 LC-MS (Method 2): R = 2.71 + HO min 191A
Hol NHco NHM (ESI): mz = 1340 (MtH+. N jboo HN N'N N,, KIN-\ r H boc
0 HO 101 01 H NH boc 276A 45A / V - LC-Ms (Method 3): R = 2.81 + HOmin
214A M5 (ESI): miz 1103 (MtH)+. 0 N\x | O }'I'NJ'r HNNNY ~I NH = H CHI
Oboc O~OHO NH | boc boc 277A 44AHO/ \ \ / LCGM (Method 2): R =
2.52 + 169

Exemplary Embodiments

Example 1

(85,118,145)-14-Amino-N-((15)-4-amino-1-{[(2-aminoethyl)amino]carbonyl } butyl)-11-
[(2R)-3-amino-2-hydroxypropyl]-17-hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.12%]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide tetrahydrochloride

At 0°C, 0.084 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of
5.7 mg (0.006 mmol) of the compound from Example 120A in 1 ml of dioxane. After 2 h
at RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 3.3 mg (77% of theory)

MS (ESD): m/z = 612 (M-4HCI+H)".

Example 2

(85,118,14S5)-14-Amino-11-[(2R)-3-amino-2-hydroxypropyl}-N-(2-{[(2S5)-2,5-diamino-
pentyljamino }-2-oxoethyl)-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[ 14.3.1.1*%]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide tetrahydrochloride



boc, mn 217A N JNH Ms (ESI): mz = 1239 (MMH)+. HN HNL HI1O boc 0 0\
"N A ~+ X tt vv 1Y N HO HNHN NH boc boo boc 278A 44A HO/ \ \ /
LCMS (Method 1): R =2.61 + mn 198A NJ HM (ESI): mz = 1225 (M:tH)+. N
vAVAyf P~ Hbac O\ OHN N H~ NH boc 0 HN, bcc HN. boo 279A 47A HO/ ?1HYH
CH LC-M5 (Method 2): R =2.52 + bo, bo. mn 204A HNHHM (ESI): mz =
1239 (MtH)+. HN N N, boc boc 0 HO O H H H 168 Exanple Precursor Structure
Anal ytical Data No. Exanple 280A 43A L@sdB (Method 1): R = 2.57 + HOmn
220A HO HN boo pa Ms (ESI): mz = 1185 (MtH)"'.

At 0°C, 0.062 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 4.2
mg (0.004 mmol) of the compound from Example 121A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 2 mg (64% of theory)

MS (ESI): m/z = 613 (M-4HCI+H)".

Example 3

(85,118,145)-14-Amino-N-[(18)-4-amino-1-({{(25)-2,5-diaminopentyl]amino } carbonyl)-
butyl]-11-(3-aminopropyl)-17-hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1 28].
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide pentahydrochloride

At 0°C, 0.4 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of
22.8 mg (0.02 mmol) of the compound from Example 113A in 1 ml of dioxane. After 3 h



NHNHM'® OHN boc O CHO HN” .lam v YI Oboc, NH N boc' H 281A 43A
HO/ \ LCGM (Method 3): R, = 2.52 + mn 215A Oj boc M5 (ESI): mz 1271
(MtH)'.  OHN MN boc O\THOHO HN N~ I N boc, f boc 0 HNC OH N boo H 169
Exenpl ary Enbodi ments Exanple 1 (85,11 S, 14S)-14-Ami no-N-((1S)-4-am no-1 -{
[ (2- am noet hyl ) am no] car bonyl } butyl)-11-

[ (2R) - 3- am no- 2- hydr oxypropyl ] -17- hydroxy- 10, 13-di oxo-9, 12-di azatri cycl o[ 14.
3.1.12' 6] - henicosa-1(20), 2(21), 3,5, 16, 18t hexaene- 8- car boxam de
tetrahydrochloride HOHOO NHH NNH2 HNZH

at RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 15.3 mg (93% of theory)
MS (ESI): m/z = 654 (M-SHCI+H)".

'H-NMR (400 Mz, D;0): & = 1.55-1.95 (m, 12H), 2.8-3.2 (m, 9H), 3.3-3.7 (m, 4H), 4.29
(me, 1H), 4.47 (mg, 1H), 4.7-4.9 (m, 2H, under D,0), 6.94 (d, 1H), 6.99 (s, 1H), 7.16 (d,
1H), 7.31 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 4

(85,1185,145)-14-Amino-N-[(1S)-4-amino-1-({[(2S5)-2,5-diaminopentyl |Jamino } carbonyl)-
butyl]-11-(3-aminopropyl)-17-hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1. 12’6]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide pentathydrotrifluoroacetate)

Example 3 as tetrahydrochloride salt is converted by preparative HPLC (Reprosil ODS-A,
mobile phase acetonitrile/0.2% aqueous trifluoroacetic acid 5:95 — 95:5) into the
tetra(hydrotrifluoroacetate).

LC-MS (Method 10): R; = 2.21 min
MS (ESD: m/z = 654 (M-STFA+H)".

Example 5

(8S5,115,145)-14-Amino-N-{(4S5)-4-amino-5-[(2-aminoethyl)amino]-5-oxopentyl } -1 1-[(2R)-
3-amino-2-hydroxypropyl]-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1. 1%61-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide tetrahydrochloride



OO0O= OH 4 x HJO NHz NH 2 At 0C, 0.084 ml of a 4N hydrogen

chl ori de- di oxane solution are added to a solution of 5.7 ng (0.006 mmol) of
t he conpound from Exanple 120A in 1 m of dioxane. After 2 h at RT, the
reaction solution is concentrated in vacuo and coevaporated several tines
with dichloronmethane. The remaining solid is dried to constant wei ght under
hi gh vacuum Yield: 3.3 ng (77% of theory) M5 (ESI): mz = 612 (M41Cl+H)
Exampl e 2 (85, 11S,145)-14-Amino-1 | -[(2R)-3-am no- 2- hydroxypropyl]-N-(2-{

[ (25) -2, 5-di am no-

pentyl ] am no} - 2- oxoet hyl ) - 17- hydr oxy- 10, 13- di oxo- 9, 12-di azatri cycl of
14.3.1.1 26] henicosa-1
tetrahydrochl oride 170 HZN N N LN NHZ ~OH O x4 HCl NH2 NHZ At
0C, 0.062 nml of a4y BN & de- di oxane solution are added to a
solution of 4.2 ng (0.664 Ye{ the conpound from Exanple 121A in 1 n

of di oxane. After 3 hg action solutiog is concentrated in vacuo
and coevapor ated sevejal ith diq@loroneth_h%. fhe remaining solid is

aciNum i eld 2 % of theory) M
(ESl): mz = 613 HWN4AHCIH+H) ' = npl @ 35, 1 S,l)%ﬂb&l\l— [(1
S)-4-amno- | -( { [(2Spy 2, 5¢didm entyl] am no) arbonyl)-

x 4 HCI NH,

At 0°C, 0.27 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of
4.6 mg (0.005 mmol) of the compound from Example 117A in 1 ml of dioxane. After 3 h
at RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 3.4 mg (99% of theory)
MS (ESI): m/z = 613 (M-4HCI+H)".

'H-NMR (400 MHz, D,0): 5 = 1.47-1.67 (m, 2H), 1.75-2.09 (m, 4I1), 2.89 (m,, 1H), 2.95-
3.25 (m, 7H), 3.3 (mg, 1H), 3.4 (m., 1H), 3.5-3.7 (m, 2H), 3.86 (m,, 1H), 3.98 (m., 1H),
4.44 (m,, 1H), 4.7-4.9 (m, 211, under D,0), 6.94 (d, 1H), 6.99 (s, 1H), 7.16 (d, 1H), 7.31 (s,
1H), 7.35 (t, 1H), 7.4-7.5 (m, 2I).

Example 6

(85,115,148)-14-Amino-N-[(15)-4-amino-1-({[(55)-5-amino-6-hydroxyhexyl]amino} carb-
onyl)butyl]-11~3-aminopropyl)-17-hydroxy-10,13-diox0-9,12-diazatricyclo[ 14.3.1.1>%]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide tetrahydrochloride



butyl]-11-(3-am nopropyl)-17-hydroxy-10, 13-di oxo-9, 12-di azatricycl of
14.3.1.12,6] - henicosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxam de
pent ahydrochloride HOHOONNNHZ HZNHH OO'~l x 5 HCl NHZ NHZ 1NH2
At 0C, 0.4 m of a 4N hydrogen chl ori de-di oxane solution are added to a
solution of 22.8 ng (0.02 nmmol) of the compound from Exanple 113A in 1 m
of dioxane. After 3 h 171 at RT, the reaction solution is concentrated in
vacuo and coevaporated several tinmes wi tith3 di chl oronmet hane. The remai ni ng
solid is dried to constant wei ght under high vacuum Yield: 15.3 ng (93% of
theory) M5 (ESI): nmz = 654 (M5HCL+H)'. 'H NWR (400 MHz, D20): S =
1.55-1.95 (m 12H), 3.3-3.7 (m 4H), 4.29 (nt, 1H), 4.47
(mc, 1H), 4.7-4.9 (m 2 , 6.94 (d, 1H), 6.99 (s, 1H), 7.16 (d,
1H), 7.31 (s, 1H),H@: -7.5 (m 2H). Exanple 4 (85,11
S, 14S) - 14- Amino- N [ ( -({ [(25)-2, 5-diam nopentyl] amno }
car bonyl ) -
butyl]-11-(3-am noprogyl ) -HA7- hyflr ox -10,&3;3ﬁ§f0-9,12-diazaEﬁPcyclo[14.3.1.1

ene-l8-

:etr
A

2, 6] - heni cosa-1(20), ZA21)Ng, 5116, 19 hexq carhoxam de -
Hhydrdchl i deysalt is
converted by preparativey - ODS- A Hiobi | e phase

pent a( hydrotri f | udt,dacet]p B as

acetonitrile/0.2% aqueous triflyoroacetic ackwd 5:95 -* 95:5) FH?O t he
tetra(hydrotrifluoroacetate). LE-MsS (Method 1P): R = 2.21 min M (ESI):
mz = 654 (M5TFA+H)' . x 454@npl e
(88,115,148)-14-Anino-N-{(4S)-4-anNH9-5-[(2-aniHHethyI)anino]-5-oxopenty|}-1
1-[(2R) -

At 0°C, 0.87 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 62
mg (0.058 mmol) of the compound from Example 128A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 46 mg (97% of theory)
LC-MS (Method 10): Ry = 1.84 min
MS (ESID): m/z = 669 (M-4HCI+H)".

'H-NMR (400 MHz, D,0): & = 1.25-1.95 (m, 14H), 2.9-3.3 (m, 10H), 3.5-3.8 (m, 3H),
4.19 (me, 1H), 4.46 (m,, 1H), 4.7-4.9 (m, 2H, under D,0), 6.94 (d, 1H), 6.9 (s, 1H), 7.16
(d, 1H), 7.31 (s, 1H), 7.35 (t, LH), 7.4-7.5 (m, 2H).

Example 7

(85,118,145)-14-Amino-N-((15)-1-(aminomethyl}-2-{[(25)-2,5-diaminopentyl Jamino } -2-
oxoethyl)-11-(3-aminopropyl)-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[ 14.3.1.1%°)-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide pentahydrochloride



3-am no- 2- hydr oxypropyl ] - 17- hydr oxy- 10, 13- di oxo-9, 12-di azatricycl o[ 14. 3. 1. 12
, 6] - henicosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxam de tetrahydrochl ori de
172 HOONHZ HHZNHNHZ OOHOIOXx 4 HOI NH2 At 0C, 0.27 m of a 4N
hydr ogen chl ori de-di oxane solution are added to a solution of 4.6 ng (0.005
mol ) of the conmpound from Exanple 117A in 1 m of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated sever al
times with dichloronmethane. The remainiing solid is dried to constant wei ght
under high vacuum Yield: 3.4 nmg (99% of theory) M5 (ESI): mz = 613
(M4HC1+H) +. 'H- NWR (400 MHz, D20): S = 1.47-1.67 (m 2H), 1.75-2.09 (m
4H), 2.89 (me, IH, 2.95- 3.25 (m_7H), 3.3 (m 1H), 3.4 (nc, IH, 3.5-3.7
(m 2H), 3.86 (ne, 1I—?) 4.44 (me, IH), 4.7-4.9 (m 2H, under
D20), 6.94 (d, 1H), W 3 (d, IH), 7.31 (s, 1H), 7.35 (t, IH),

7.4-7.5 (m 2H). Exanple B S{145) - 14- Ami no- N-[ (1S) - 4- am no- |
-({[(5S) - 5-am no- 6- hydrq, yhexyl} 1 no\car b-

onyl ) butyl]-11-(3-am nogy OXY - |1|0 di oxo-9, 12-di azatricycl of
14.3.1.12,6

: , 6] NH
heni cosa- 1(20), 2( 21)H,H'5, ; car yoxaniNdet € rahyzdr ochl oride 173
HO H O O NHz NH-I—|ZNH¢10 o+ A : H
~
NH,
x 5 HCI NH,

At 0°C, 0.94 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

70 mg (0.062 mmol) of the compound from Example 129A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 50 mg (99% of theory)
MS (ESI): m/z = 626 (M-SHCI+H)".

'"H-NMR (400 MHz, D,0): & = 1.55-1.95 (m, 8H), 2.9-3.2 (m, 6H), 3.26 (m., 1H), 3.3-3.7
(m, 7H), 4.47 (me, 1H), 4.7-4.9 (m, 2H, under D;0), 6.94 (d, 1H), 6.9 (s, 1H), 7.16 (d,
1H), 7.31 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 8

(885,118S,14S)-14-Amino-N-((15)-4-amino-1-{[(2-aminoethyl)amino]carbonyl } butyl)-11-
(3-aminopropyl)-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1 2% henicosa-
1(20),2(21),3.5,16,18-hexaene-8-carboxamide tetrahydrochloride



Xx 4 HO NHZ NHZ At 0C, 0.87 ml of a 4N hydrogen chl ori de-di oxane sol ution
are added to a solution of 62 ng (0.058 mmol) of the conpound from Exanpl e
128A in 1 m of dioxane. After 3 hat RT, the reaction solution is
concentrated in vacuo and coevaporated several tinmes with dichl oronethane.
The remaining solid is dried to constant weight under high vacuum Yield:
46 ng (97% of theory) LC-MS (Method 10): Rr = 1.84 mn WM (ESI): mz = 669
(M4HC +H) + "H- NVR (400 MHz, D20): S = 34725-1.95 (m 14H), 2.9-3.3 (m 10H),
3.5-3.8 (m 3H), 4.19 (m, 1H), 4.46 (ne, 1H), 4.7-4.9 (m 2H, under D20),
6.94 (d, 1H, 6.99 (s, 1H, 7.16 (d, 114), 7.31 (s, 1H, 7.35 (t, 1H
7.4-7.5 (m 2H). Exanple 7 (8S, 11S, 14S)-14- Ami no-N-((1S)-1-(am nonet hyl ) - 2-{
[ (2S) -2, 5-di am nopentyl ] am
oxoet hyl ) -11-( 3- am nopH®
1. 12,6] henicosa-1(20), 2( / 2
pent ahydrochl ori de 174 QYH O N O N N HH Nléz Op NH2 x 5 HCl NH2 NHz

At 0C, 0.94 m of a 4N hycd oge chI or i de- di gxan solution are added to a
solution of 70 ng (0.0 »sm- m-Examith 129A in 1 nl of
¢ reactl

di oxane. After 3 hat ) : ] sojjutign i gyconcentrated in vacuo and
coevaporated several tinmes Wth hl or o@et h The remaining solid is
dried to constant wei ght under hi gh vacuum aqﬁl\d: 50 ng (99% of theory)
x 4 HCI NH,
2

At 0°C, 0.181 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

12 mg (0.012 mmol) of the compound from Example 130A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 8.8 mg (99% of theory)
MS (ESI): m/z = 597 (M-4HCI+H)",

'H-NMR (400 Mz, D;0): § = 1.55-1.95 (m, 8H), 2.9-3.2 (m, 8H), 3.4-3.7 (m, 4H), 4.25
(me, 1H), 4.46 (me, 1H), 4.7-4.9 (m, 2H, under D;0), 6.94 (d, 1H), 6.99 (s, 1H), 7.17 (d,
1H), 7.32 (s, 1), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 9

(85,118,148)-14-Amino-N-((15)-4-amino-1-{[((1S)-4-amino-1-{2-[(2-aminoethyl)amino]-
2-oxoethyl}butyl)amino]carbonyl}butyl)-1 1-(3-aminopropyl)-17-hydroxy-10,13-dioxo-
9,12-diazatricyclo[14.3.1.1*®Jhenicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide
pentahydrochloride



M5 (ESI): mz = 626 (M5HCL+H)' . 'H NWR (400 MHz, D20): S = 1.55-1.95 (m
8H), 2.9-3.2 (m 6H), 3.26 (m 1H), 3.3-3.7 (m 7H), 4.47 (m 1H), 4.7-4.9
(m 2H, under D20), 6.94 (d, 1H), 6.99 (s, 1H), 7.16 (d, 1H, 7.31 (s, 1H),
7.35 (t, 1H), 7.4-7.5 (m 2H). Exanple 8

(8S, 11S, 14S) - 14- Ami no- N- ((1S) -4-am no- 1| -{

[ (2-am noet hyl ) am no] car bonyl } butyl )-11-

(3-am nopropyl )-17-hydr oxy- 10, 13- di oxo- 9742- di azatri cycl of

14. 3.1.12' 6] heni cosa-

1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxam det etrahydrochloride 175 HO/ H O
OHZNHNH/NHZ Op x 4 HJ INH2 NH 2 At 0C, 0.181 ml of a 4N hydrogen

chl ori de- di oxane SO|E i 0 lded, to a solution @y .12 ng (0.012 mmol) of

t he conpound from Ex hpl 3 ~ After 3 hat RT, the
reaction solution is congentrated Nn vacuo and cgevaporated several tines
with dichl oronet hane. i to constant wei ght under

id9s
hi gh vacuum Yield: 8.8 %ﬂ\lvs ESIH).: pd\z/:fq;.§97 (M 4HCI +H) ' .

"H NVR (400 MHz, D20WN'S F . 55- 1 _H),{jZ. (m78H), 3.4-3.7 (m
4H), 4.25 (m 1H), 4.46 Om , 4. Ted. R(m 2H, under D20), 6.94 (d, 1H),
6.99 (s, 114), 7.17 (d, 1H, 7.]832 (s, 1H,17.35 (t, 1H, 7.4-7.5 (m 2H).
Exanpl e 9 H

(8S, 11S, 14S) - 14- Ami no- N-??l% - 4- atityo- | - {[ (( M¥%- 4- ani no-| - {2-[ (2- ami noet hyl)
am noj -

2- oxoet hyl } but yl ) am no] car bonyl } butyl ) - 11- ( 3- am nopr opyl ) - 17- hydr oxy- 10, 13-d
i oxo- 9, 12Ad0%z @129 rayef D41 hydrogen chloride-dioxane solution are added to a solution of

14. 3. 1. 12" ¥ qend 02%@ndl) 3PIhedodibbuid Romlixbdifle X380 ar Bl ARkand. dier 3 h at

pent ahydr ogil @k kdRtidsd Solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 17.5 mg (99% of theory)
MS (ESD): m/z = 725 (M-SHCIHH)".

'"H-NMR (400 MHz, D,0): & = 1.45-2.0 (m, 12H), 2.36 (n, 1H), 2.9-3.2 (m, 11H), 3.4-3.7
(m, 4H), 4.1-4.25 (m, 2H), 4.47 (m,, 1H), 4.7-4.9 (m, 2H, under D,0), 6.94 (d, 1H), 6.98
(s, 1H), 7.17 (d, 1H), 7.32 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 10

(85,115,145)-14-Amino-N-((15)-4-amino-1-{[({1S)-4-amino-1-{2-[(2-aminoethyl)amino]-
2-oxoethyl }butyl)amino]carbonyl } butyl)-11-[(2R)-3-amino-2-hydroxypropyl]-17-
hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1*%}henicosa-1(20),2(21),3,5,16,18-
hexaene-8-carboxamide pentahydrochloride



HONH2 HO OO lul HZNHN-\HH iNH2 O' x 5 HJ 1INH2 Il° NHZ At 0C
0.29 mM of a 4N hydrogen chl ori de-di oxane solution are added to a sol ution
of 24 mg (0.02 mml) of the conpound from Exanple 133A in 1 nm of dioxane.
After 3 hat RT, the reaction solution is concentrated in vacuo and
coevaporated several times with dichloronethane. The remaining solid is
dried to constant wei ght under high vacuum Yield: 17.5 ng (99% of theory)
M5 (ESI): mz = 725 (M5HC +H) +. ' H NVR 16400 MHz, D20): 6 = 1.45-2.0 (m
12H), 2.36 (m 1H), 2.9-3.2 (m 11H), 3.4-3.7 (m 4H), 4.1-4.25 (m 2H),
4.47 (m 1H), 4.7-4.9 (m 2H, under D20), 6.94 (d, 1H), 6.98 (s, 1H), 7.17
(d, 1H, 7.32 (s, 1H, 7.35 (t,_1H), 7.4-7.5 (m 211). Exanple 10

(8S, 11S, 14S) - 14- Ami nos #=arg no-1 -{ [((1 S)-4-3yyno-I

-{2-[ (2- am noet hyl®am } butyl)am ngt ¢ Zarbonyl }butyl)-11-

(
y

| heni cosa- 1( 20) 2(21) 4 - 8 ar bo am pent ahydr ochl ori de
177 HO NH2 H O O O Bk NERH
H.N NW 2

\E U

At 0°C, 0.16 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

13 mg (0.01 mmol) of the compound from Example 134A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 9.5 mg (99% of theory})
MS (ESI): m/z = 741 (M-SHCI+HY".

'H.NMR (400 MHz, D,0): § = 1.4-2.05 (m, 10H), 2.37 (me, 1H), 2.53 (m., 1H), 2.8-3.2
(m, 10H), 3.3-3.7 (m, 3H), 3.86 (me, 1H), 4.1-4.21 (m, 2H), 4.44 (m., 1H), 4.7-4.9 (m, 2H,
under D;0), 6.95 (d, 1H), 7.0 (s, 1H), 7.18 (d, 1H), 7.3-7.4 (m, 2H), 7.4-7.5 (m, 2H).

Example 11

(85,118,145)-14-Amino-N-{(15)-4-amino-1-[({(4S)-4-amino-6-[ (2-aminoethyl)amino]-6-
oxohexyl}amino)carbonyl]butyl}-11-[ 2R) 3-amino-2-hydroxypropyl]-17-hydroxy-
10,13-diox0-9,12-diazatricyclo[14.3.1.1*¢}henicosa-1(20),2(21),3,5.16,18-hexaene-8-
carboxamide pentahydrochloride



At 0C, 0.16 ml of a 4N hydrogen chl oride-di oxane solution are added to a
solution of 13 ng (0.01 mmol) of the conpound from Exanple 134A in 1 m of
di oxane. After 3 hat RT, the reaction solution is concentrated in vacuo and
coevaporated several times with dichloronethane. The remaining solid is
dried to constant wei ght under high vacuum Yield: 9.5 ng (99% of theory)
M5 (ESI): mz = 741 (M5HCL+H)'. 'H NWR (400 MHz, D20): S =1.4-2.05 (m
10H), 2.37 (nf 1H), 2.53 (m 1H), 2.8-3.128 (m 10H), 3.3-3.7 (m 3H), 3.86
(mc, 1H), 4.1-4.21 (m 2H), 4.44 (m 1H, 4.7-4.9 (m 2H, wunder D20, 6.95
(d, 1H, 7.0 (s, 1H), 7.18 (d, 1H, 7.3-7.4 (m 2H), 7.4-7.5 (m 2H).
Exanpl e 11 (8S,1iS,_14S5)-14- Ami no-N-{(1 S)-4-ani no-|

-[({(4S) - 4-ani no- ! yl)am no] 6- oxohexyl}

ani no) car bonytl 3- ani no- 2- hydr oxypr opyl ] - 17- hydr oxy-

10, 13-di oxo0-9, 12- dpaZ8 g[ 14.3.1. 1

' 6] heni cosa- 1( 20) 16,18 hexae - carboxam de pent ahydrochl ori de
178 HOH O O H2N N FHN ~4INH2 H\\fﬁiﬁ NH2 O x 5 HCO N NH2 At 0C, 0.29
m of a 4N hydraogse - g¥axapH. sq tion of 24

ng (0.02 mmoll,MNof tlhe corrpouﬁd fpm EXanpl ¥ 1354 in Y1 ni Jfof di oxarw'.'z After 3
hat RT, the reacti@on sdutio opy ocon entr
several tinmes with dichlo ane. The, remaining solddis dried to

const ant wei ght under hi gh vacuum Yiel(d: 17. 5 ng (99% of theory) Ms (ESI):
mz = 741 (M SHCl < HCl ' H (400 MHz, Q% = 1.45-2.05 (m 10H), 2.55
(m 1H), 2.68 (e, 1H), 283""22 (m 10H), "323.3.7 (m 4H), 3.86 (m 1H),
4.21 (m 2H), 4.44 (m 1H), 4.7-4.9 (m 2H,

At 0°C, 0.29 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

24 mg (0.02 mmol) of the compound from Example 135A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuurm.

Yield: 17.5 mg (99% of theory)
MS (ESD): m/z = 741 (M-SHCI+H)".

'"H-NMR (400 MHz, D;0): & = 1.45-2.05 (m, 10H), 2.55 (m,, 1H), 2.68 (m,, 1H), 2.8-3.2
(m, 10H), 3.3-3.7 (m, 4H), 3.86 (m, 1H), 4.21 (me, 2H), 4.4 (m,, 1H), 4.7-4.9 (m, 2H,
under D,0), 6.94 (d, 1H), 6.99 (s, 1H), 7.17 (d, 1H), 7.33 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m,
2H).

Example 12

(85,1185,145)-14-Amino-N-{(15)-4-amino- 1-[({(45)-4-amino-6-[(2-aminoethyl)amino]-6-
oxohexyl}ammo)carbonyl]butyl} 11-(3-aminopropyl)-17-hydroxy-10,13-dioxo-9,12-
diazatricyclo[14.3.1.1% ]hemcosa—l(ZO) 2(21),3,5,16,18-hexaene-8-carboxamide penta-
hydrochloride



under D20), 6.94 (d, 1H), 6.99 (s, 1H, 7.17 (d, 1H), 7.33 (s, IH, 7.35 (t,
1H, 7.4-7.5 (m 2H). Exanple 12 (85, 11

S, 14S) - 14- Amino-N-{(1S)-4-am no-1-[ ({(4S)-4-am no-6-[(2-am noet hyl ) am no] - 6-
oxohexyl } am no) car bonyl ] butyl }

-11- (3-am nopropyl)-17-hydroxy-10, 13- di oxo-9, 12-

di azatricyclo[14.3.1.12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxam
de penta- hydrochloride 179 HOH OO HARMH NH N~ NHZ OONHZ Ox 5 HO NH
2 NHZ At 0C, 0.26 ml of a 4N hydrogen chl ori de-di oxane solution are added to
a solution of 21 ng (0.017 nmmol) of the compound from Exanple 136A in | m
of di oxane. After 3 h at RT.__the reaction solution is concentrated in vacuo
i with dichloromethane. The remaining solid is
dried to const¥®ht hi gh vacuum Yield: 15 ng (99% of theory) M
(ESI): mz = 716 ( H NVR (400 MHz, D20): S = 1.45-1.95 (m 12H),
2.55 (m 1H), 2.6¢ . 10H), 3.42 (m 2H), 3.5-3.7 (m
3H), 4.2 (m 1H) : 4. 7Tg4. 9 {m 2H, wunder D20y 6.94 (d, 1H),
6.98 (s, 1H), : 7. N1 7 1 7 Z. rg} 2H)
Exampl e 13 (8'5';"11 S 14S) 14- Pni nN-[ 1 S)H4 anm no- I-({ H,

[ (2S) -2, 5-di ani nopedtyl ]&ag no} capbony) - e}

butyl]-11-[(2R) - 3-am no- 2- ydroxypropyl 17- hydr oxy- 1(3, 13-di oxo-9, 12-di azatr
icyclo- [ 14.3.1.12.6 hem osa-1(20),2(21), 3,5, 16, 18- hexaene- 8- car boxam de
pent ahydr ochl ori dex NH NH

2 2

D
P
w
N

—~

At 0°C, 0.26 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

21 mg (0.017 mmol) of the compound from Example 136A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 15 mg (99% of theory)
MS (ESI): m/z = 716 (M-SHCI+H)".

'H-NMR (400 MHz, D;0): & = 1.45-1.95 (m, 12H), 2.55 (m., 1H), 2.68 (me, 1H), 2.9-3.2
(m, 10H), 3.42 (m., 2H), 3.5-3.7 (m, 3H), 4.2 (m., 1H), 4.46 (m,, 1H), 4.7-4.9 (m, 2H,
under D,0), 6.94 (d, 1H), 6.98 (s, 1H), 7.17 (d, 1H), 7.32 (s, 1H), 7.35 (t, 111), 7.4-7.5 (m,
2H).

Example 13

(85,115,145)-14- Amino-N-[(15)-4-amino-1-({[(25)-2,5-diaminopentyljamino } carbonyl)-
butyl]-11-[(2R)-3-amino-2-hydroxypropyl]-17-hydroxy-10,13-diox0-9,12-diazatricyclo-
[14.3.1.1%°henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide pentahydrochloride



HOHOO NHZINHNHNHZ OOHOXx 5 HCO NH2 NHZ Z At 0C, 0.256 m of a 4N
hydr ogen chl ori de-di oxane solution are added to a solution of 20 ng (0.017
mol ) of the conpound from Exanple 137A in 1 m of dioxane. After 3 hat RT,
the reaction solution is concentrated in vacuo and coevapor at ed several
times with dichloronethane. The remaining solid is dried to constant wei ght
under high vacuum Yield: 13.5 ng (93% of theory) M5 (ESI): nmlz = 670
(M5HC1+H)'. 'H NWR (400 MHz, D20): S =1805-2.05 (m I10H), 2.8-3.2 (m 8H,
3.3-3.7 (m 5H), 3.86 (m IH, 4.30 (m 1H, 4.44 (m 1H), 4.7-4.9 (m 2H,
under D20), 6.94 (d, 1H), 6. 99 (s, 1H), 7.17 (d, 1H), 7.33 (s, IH), 7.35
(t, 1H, 7.4-7.5 (m 2H). s

(8S, 11S, 14S) - 14- Ami no- N-
[ (2S)-2,5-di am nopentyl"]
- 6- oxohexyl)am no] car bonyl } ‘ i
hydr oxy- 10, 13- di oxo0-9, 12-d aijirl clof14.3.1.Q2 e] hen| cosa- 1( 20), 2(21) 3,5,
16, 18- hexaene- 8- car boxam e d],’%gé(lwl HON}.I \' / HOONH N

HZN H N N 0 OH O NH2 HNX
x 5 HCI \E \L

At 0°C, 0.256 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

20 mg (0.017 mmol) of the compound from Example 137A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

| -{ [((4S)-4-ani no-6-{

NH

Yield: 13.5 mg (93% of theory)
MS (ESD): m/z = 670 (M-SHCI+H)".

'H-NMR (400 MHz, D,0): & = 1.5-2.05 (m, 10H), 2.8-3.2 (m, 8H), 3.3-3.7 (m, SH), 3.86
(me, 111), 4.30 (me, 1H), 4.44 (me, 1H), 4.7-4.9 (m, 211, under D,0), 6.94 (d, 1H), 6.99 (s,
1H), 7.17 (d, 1H), 7.33 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 14

(85,1185,14S)-14-Amino-N-({15)-4-amino-1-{[((4S)-4-amino-6-{[(25)-2,5-diaminopentyl]-
amino}-6-oxohexyl)amino]carbonyl }butyl)-11-[(2R)-3-amino-2-hydroxypropyl]-17-
hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1 251henicosa-1(20),2(21),3,5,16,18-
hexaene-8-carboxamide hexahydrochloride



At 0C, 0.31 m of a 4N hydrogen chl ori de-di oxane solution are added to a
solution of 29 ng (0.021 mmol ) of the conpound from Exanple 138A in 1 m of
di oxane. After 3 hat RT, the reaction solution is concentrated in vacuo and
coevaporated several times with dichloronethane. The remaining solid is
dried to constant wei ght under high vacuum Yield: 16.5 ng (78% of theory)
M5 (ESI): mz = 798 (M6HCL+H)' . I H NVR (400 MHz, D20): 6 = 1.45-2.05 (m
14H), 2.50 (m 1H), 2.72 (m 1H), 2.8-3.14% (m 15H), 3.89 (m 1H), 4.23 (ne®,
1H), 4.46 (m |IH, 4.7-4.9 (m 2H, under D20), 6.94 (d, 1H), 6.99 (s, 1H
7.17 (d, 1H), 7.33 (s, 1FD 7 35 (t, 1H), 7.4-7.5 (m 2H). Exanple 15 (8S, 11
S, 14S) - 14- Am no- N amino- | - { [((4S)-4-amno-6- { [(29)-2,5
- di am nopenty|
ami no} - 6- oxohdYy
di oxo- 9, 12-di azat
14. 3.1.12' 6] heni qbosa- 1( 20, 2( 4l), 3, 5, 1Q)18 hexaene- 8- car boxannge
hexahydrochlorld- 18 HOP NHZ N H NH N O ONHZ O 6 HCl NH2
NHZ NHZ At O 3 ‘ ~NQn are added
to a solution® 2' (0.6 -I) -of tfe conpou d from Exanplle 139A in 1
nm of dioxane. Afté&t 3 H @he reaction sol uthien & concentxated in

Wi

&

| }butyl)-11-(3-am nopropyl)-17-hydroxy- 10, 13-

vacuo and coevapor at ed sev ral times h dichl ororret hane. The rejmi ni ng
solidis dried to %ﬂmﬁtant wei ght und hi gh vacuum Yield: 16. 5rW% (78% of
theory) M5 (ESI): 782 NM 6HC1+H) N#E NVR (400 MHz, D20): 6 =
1.45-1.95 (m 16H), 2 60 (e, , 2.83 (nme, 1H), 2.9-3. 3

At 0°C, 0.31 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 29
mg (0.021 mmol) of the compound from Example 138A in 1 m! of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 16.5 mg (78% of theory)
MS (ESI): m/z = 798 (M-6HCI+H)".

'H-NMR (400 MHz, D,0): 8 = 1.45-2.05 (m, 14H), 2.50 (m,, 1H), 2.72 (me, 1H), 2.8-3.7
(m, 1511), 3.89 (m., 1H), 4.23 (mg, 1H), 4.46 (me, 1H), 4.7-4.9 (m, 2H, under D,0), 6.94
(d, 1H), 6.99 (s, 1H), 7.17 (d, 1H), 7.33 (s, 1H), 7.35 (¢, 1H), 7.4-7.5 (m, 2H).

Example 15

(8S,115,148)-14-Amino-N-((1S)-4-amino- 1-{[((45)-4-amino-6-{[(25)-2,5-diaminopentyl]-
amino} -6- oxohexyl)ammo]carbonyl}butyl) 11-(3-aminopropyl)-17-hydroxy-10,13-dioxo-
9,12-diazatricyclo[14.3.1. 12®henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide
hexahydrochloride



(m 10H), 3.3-3.75 (m 6H), 4.24 (nme, 1H), 4.49 (nt, 1H), 4.7-4.9 (m 2H,
under D20), 6.94 (d, 1H), 6.99 (s, IH), 7.17 (d, 1H), 7.33 (s, 1H), 7.35
(t, 1H, 7.4-7.5 (m 2H). Exanple 16 (85,11 S, 14S)-14-Amino-N-[(1
S)-4-amino- | -({ [(1 S)-4-amno- | -(2- { [(2S)-2, 5-diam nopentyl]-

am no} - 2- oxoet hyl ) but yl ] am no} car bonyl ) butyl ] -11-(3-am nopropyl)-17-hydr oxy-
10, 13- dioxo-9, 12-diazatricyclo [ 14.3.1.12,6

] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene-182 car box- am de hexahydrochl ori de
1833 HOINHZ HOOO NHN=HNHHNH Op x 6 HIA NH2 NH2 1INH2 At 0C,
0.3 m of a 4N hydrogen chlori de-di oxane solution are added to a solution of
28 ng (0.02 nmol
After 3 hat RIT,
coevaporated*@ev»
dried to constant
(ESI): mz =78

'h di - chloronethane. The remaining solid is
¢r high vacuum Yield: 20 ng (99% of theory) M
H NVR (4 MHz, D20): S = 1.4-1. ng(m 16H),

2.4 (e, 1H), . 85-3. 2 11H), 3.29 (m HH), 39(m I H),
3.45-3.65 (m 2k R 2 ~- 4N ( under
D20), 6.94 (&N 7.X7 (oﬁWm (t, 1H),

7.4-7.5 (m 2H). 0 NH ®)
(8S, 11S, 14S) - 14- Ami no- N-[§1S) - 4- ami no-N- ({[ (1S) - 4- am®no-1 - (2-{[ (2S)Y 2, 5-di am
i nopentyl] -

am no} - 2- oxoet hy kK)BHEl | | am hcarbony ! 1-11- [(2R) 3- anmi no- 2- hylfoxypr op
yl ]1-17- hydroxy-10, 13- di 0x0-'9,'42- dlazatrlcyélo[14 .1.12,6

] heni cosa- 1(20), 2(21), 3,5, 16, 18-

At 0°C, 0.31 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 29
mg (0.021 mmol) of the compound from Example 139A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 16.5 mg (78% of theory)
MS (ESI): m/z = 782 (M-6HCI+H)".

'H-NMR (400 MHz, D;0): & = 1.45-1.95 (m, 16H), 2.60 (m., 1H), 2.83 (m., 1H), 2.9-3.3
(m, 10H), 3.3-3.75 (m, 6H), 4.24 (m,, 1H), 4.49 (m,, 1H), 4.7-4.9 (m, 2H, under D,0),
6.94 (d, 1H), 6.99 (s, 1H), 7.17 (d, 1H), 7.33 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 16

(85,1185,145)14-Amino-N-[(15)-4-amino-1-({[(15)-4-amino- 1 -(2-{[(25)-2,5-diaminopentyl]-
ammo}-2-oxoethy1)butyl]ammo}carbonyl)butyl] -11-(3-aminopropyl)-17-hydroxy-10,13-
dioxo-9,12-diazatricyclo[14.3.1.1*¢}henicosa-1(20),2(21),3,5,16,18-hexacne-8-carbox-
amide hexahydrochloride



hexaene- 8- car boxam de hexahydrochloride 184 HONHZ HOOOHZNHN"ANHH
NHZ OOHO x 6 HO NH2 NH2 NHZ At 0C, 0.39 ml of a 4N hydrogen

chl ori de- di oxane solution are added to a solution of 36 ng (0.026 nmol) of
t he conpound from Exanple 141 Ain | m of dioxane. After 3 hat RT, the
reaction solution is concentrated in vacuo and coevaporated several tines
with dichloronethane. The remaining solid is dried to constant wei ght under
hi gh vacuum Yield: 26 ng (99% of theong) M5 (ESI): mz = 798 (M 6HCl +H) +.
"H-NVR (400 MHz, D20): S =1.4-2.05 (m 14H), 2.41 (m 1H), 2.54 (m 1H),
2.85-3.2 (m 11H), 3.29 (m 1H), 3.39 (m 1H), 3.45-3.65 (m 2H), 3.85 (m
1H), 4.1-4.25 (m .45 (e, 1H), 4.7-4.9 (m 2H, under D20), 6.95 (d,
1H), 7.0 (s, I—g! 7.29-7.6 (m 4H) . [Rganple 18 N5- (NZ-{

[ (85, lis, 14S)-H2-7R nopr opyl ) - 17- hydroXy-20, 13- di oxo- 9, 12-

di azatricycl o[ 14. 3.

1.12' 6] heni cosa-1(20), 2(21) 53 5, 16, 18- hexa 8n 8- cal bonyl }-L-
ornithyl)-N(2-am npet hyl ) - Lijor ni hi nglm deffpent hhyd
Q NH NH NH2N>< Cl

chloride 185 HOH OO
O N H2N H N ~~~NH

NH,
HN ; N N/\%
- H H
x 6 HCI I I NH

At 0°C, 0.3 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 28
mg (0.02 mmol) of the compound from Example 140A in 1 m! of dioxane. After 3 h at RT,
the reaction solution is concentrated in vacuo and coevaporated several times with di-
chloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 20 mg (99% of theory)
MS (ESI): m/z = 782 (M-6HCI+H)".

'"H-NMR (400 MHz, D,0): & = 1.4-1.9 (m, 16H), 2.4 (m,, 1H), 2.54 (m,, 1H), 2.85-3.2 (m,
11H), 3.29 (me, 1H), 3.39 (m,, 1H), 3.45-3.65 (m, 2H), 4.1-4.25 (m, 2H), 4.47 (m,, 1H),
4.7-4.9 (m, 21, under D;0), 6.94 (d, 1H), 6.99 (s, 1H), 7.17 (d, 1H), 7.33 (s, 1H), 7.35 (t,
1H), 7.4-7.5 (m, 2H).

Example 17

(85,115,145)-14-Amino-N-[(1.5)-4-amino-1-({[(15)-4-amino-1-(2- {[(28)—2 5-diaminopentyl]-
amino} 2-oxoethyl)butyl]ammo}carbonyl)butyl] 11 -[(2R)-3-amino-2-hydroxypropyl]-17-
hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1**henicosa-1(20),2(21),3,5,16,18-
hexaene-8-carboxamide hexahydrochloride



At 0C, 0.58 ml of a 4N hydrogen chl oride-di oxane solution are added to a
solution of 47 ng (0.039 mol) of the conpound from Exanple 142A in 1 m of
di oxane. After 3 hat RT, the reaction solution is concentrated in vacuo and
coevaporated several times with dichloronethane. The remaining solid is
dried to constant wei ght under high vacuum Yield: 34 ng (99% of theory) M5
(ESI): mz = 711 (M5HCL+H)' '"H NWR (400 MHz, D20): S = 1.45-1.95 (m 12H)
2.9-3.25 (m 10H), 3.38 (nme, 1H), 3.5- 387 (m 2H), 3.96 (ne, 1H), 4.26 (ne,
1H), 4.47 (m 1H), 4.7-4.9 (m 2H, under D20), 6.94 (d, 1H), 6.99 (s, 1H),
7.17 (d, 1H, 7.33 (s, IH, 7.35 (t, 1H, 7.4-7.5 (m 2H). Exanple 19

(85, 115", 14S)-14- Am no- N [(I S)-4-amino- | -(2- { [(29)-2,

5- dianinopentyIL am

et hyl ) butyl ] - 11HO3=3
14.3.1.12.6] - henlco~

dﬁZN _HNIII( 0O\ O
1" NH2 NH2 NH2 x b TFH At }% 4N hydripgen chl ori de- di oxane
ng

solution are added 2 th nmpound from

Exanpl e 143A i HN'ml  pf dloxan AfYfer hat N'RT, ™~ he NeactYon sSolution is

concentrated in vacuopand €oev rated sxaver§1 times th
e

The remaining solid |s dri notant i ght under high v

i chl or onet hane.
uum The

crude product is converted by preparative HPLC (Reprosil ODS-A, nobile phase
acetoni- trile/0.2%yagHepus t quoroacet acid 5:95 -> 95:5)|nto the
tetra(hydrotrifluoroacetate). NH, NH,

At 0°C, 0.39 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 36
mg {0.026 mmol) of the compound from Example 141A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 26 mg (99% of theory)
MS (ESI): m/z = 798 (M-6HCI+H)".

'"H-NMR (400 Mz, D;0): 8 = 1.4-2.05 (m, 14H), 2.41 (m,, 1H), 2.54 (m,, 1H), 2.85-3.2
(m, 11H), 3.29 (m,, 1H), 3.39 (m,, 1H), 3.45-3.65 (m, 2H), 3.85 (m,, 1H), 4.1-4.25 (m,
2H), 4.45 (m., 1H), 4.7-4.9 (m, 2H, under D,0), 6.95 (d, 1H), 7.0 (s, 1H), 7.17 (d, 1H),
7.29-7.6 (m, 4T1).

Example 18

N°-(N2-{[(8S,118, 14.S) 14 Amino-11-(3-aminopropyl)-17-hydroxy-10,13-dioxo-9,12-
diazatricyclo[14.3.1. 1% %Jhenicosa-1(20),2(21),3,5,16,18-hexaen-8-yl]carbonyl}-L-
omithyl)-N-(2-aminoethyl)-L-ornithinamide pentahydrochloride



Yield: 5.4 nmg (34%of theory) M5 (ESI): mz = 668 (M5TFA+H)'. ' H NVR (400
MHz, D20): S=1.4-1.9 (m 12H), 2.39 (m 1H, 2.57 (m 1H), 2.83-3.17 (m
9H), 3.32 (m 1H), 3.41 (m 1H), 3.5-3.7 (m 2H), 4.21 (m 1H), 4.46 (m
IH), 4.7- 4.9 (m 2H, under D20), 6.94 (d, 1H), 6.98 (s, 1H), 7.11 (d, 1H),
7.32 (s, 1H), 7.35 (t, 1H), 7.44-7.55 (m 2H). Exanple 20

(8S, 11S, 14S) - 14- Ami no- N- (1- (2- am noet hyl ) - 3-{

[ (2S) -2, 5-di am nopent yl ] am no} - 3- oxo- pnépyl)-11-(3

-am nopropyl ) - 17- hydr oxy- 10, 13 -di oxo-9, 12-di azatricyclo [ 14.3.1.12' 6] _
heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxam de
penta(hydrotrifluoroacetate) , 187 HOHONH NHN HZNHOOV 0 NH2 NH2
NH2 x 5 TFA At 08 @ 4N hydr ogen chl ori de-di oxane solution are
added to a sol ut®on . 0.013 nmol ) of the compound from Exanpl e
144A in 1 m of dioxame! After— hat RT, the reaction solution is
concentrated in vacgo and ceevapprated sgyeral tinmes widh dichl oronet hane.

The remaining solidyis ﬁ i ght under gh vacuum The
crude product i , ) i ' W%bi | e phase
acetoni- trile/0?22% a ods trifl ufiroadgeti cHacid 5:9% -* 95:5) into the

tetra(hydrotrifluoroa‘&etat . YiePd: 89 ng (57% of NHheory) Ms (ESI): nmlz =
654 (M5TFA+H) +. 'H NWVR (400{WVHz, D20): S = 1.5-2.0 (m 10H), 2.4-2.65 (m
2H), 2.85-3.2 (m 9H), 3.25-{3.47 (m 2H) | _3.53-3.68 (m 2H), 4.27 (e, 1H),
4.46 (me, 1H), 4.7-4.9 (m 2H, Nl-r;der NH, x 5 HCI

At 0°C, 0.58 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

47 mg (0.039 mmol) of the compound from Example 142A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum,

Yield: 34 mg (99% of theory)
MS (ESI): m/z = 711 (M-5SHCI+H)",

'H-NMR (400 MHz, D,0): 8 = 1.45-1.95 (m, 12H), 2.9-3.25 (m, 10H), 3.38 (m., 1I1), 3.5-
3.7 (m, 2H), 3.96 (m., 1H), 4.26 (m., 1H), 4.47 (m,, 1H), 4.7-4.9 (m, 2H, under D,0), 6.94
(d, 1H), 6.99 (s, 1H), 7.17 (d, 1H), 7.33 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 19

(85,118,1485)-14-Amino-N-[(15)-4-amino-1-(2-{[(25)-2,5-diaminopentyl|amino }-2-0x0-
ethyl)butyl]-11-(3-aminopropyl)-17-hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1%%]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide penta(hydrotrifluoroacetate)



D20), 6.9-7.0 (m 2H), 7.05-7.15 (m 1H), 7.3-7.4 (m 2H), 7.42-7.52 (m

2H) . Exanple 21 (8S, 11S, 14S)-14- Ami no-N-[ (1S)-4-am no-I|-(2-{

[ (2S) -2, 5-di am nopent yl ] am no} - 2- oxo-

et hyl ) butyl]-11-[ (2R) - 3- am no- 2- hydr oxypr opyl j -

17- hydr oxy- 9- net hyl - 10, 13- di oxo-

9,12-diazatricyclo[ 14. 3. 1. 12. 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene-8-carb
oxam de pentahydrochloride 188 HO/ \ 1%/ HONH2 NN ,N H2N N IxI CH3
OO OHx 5 HCA NH2 NH2 NH 2 At 0C, 0.161 ml of a 4N hydrogen

chl ori de-di oxane solution are added to a solution of 12.9 ng (0.011 nmol)
of the conpound from Exarrpl e 118A in 1 m of dioxane. After 3 h at RT, the
reaction solution is \ vacuo and coevaporated several tines

wi th dichl oronet hane. i solid is dried to constant wei ght under
hi gh vacuum Yield: 9 ny Rory) Ms (ESI): mz = 698 (M SHCl +H) +.
The exanples listed in th ﬁ are prepar®d.in analogy to the

procedure of Exanple 1, A EN.Or dr | uoroacetate) salt
according to the respéthive th d. a recursor Structure

@- LG MG (Method10): Rt = 1.80 nin
NH,

NH NH,

Anal ytical Data No. Exanpl@ 22<
" M5 (ESI): mz = 654 (M
X 5 TFA

At 0°C, 0.19 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

15 mg (0.013 mmol) of the compound from Example 143A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum. The
crude product is converted by preparative HPLC (Reprosil ODS-A, mobile phase acetoni-
trile/0.2% aqueous trifluoroacetic acid 5:95 — 95:5) into the tetra(hydrotrifluoroacetate).

Yield: 5.4 mg (34% of theory)
MS (ESD): m/z = 668 (M-5TFA+H)".

'H-NMR (400 MHz, D;0): 8 = 1.4-1.9 (m, 12H), 2.39 (m,, 1H), 2.57 (m., 1H), 2.83-3.17
(m, 9H), 3.32 (me, 11T}, 3.41 (m,, 1H), 3.5-3.7 (m, 2H), 4.21 (m., 1H), 4.46 (m., 1H), 4.7-
4.9 (m, 2H, under D,0O), 6.94 (d, 1H), 6.98 (s, 1H), 7.11 (d, 1H), 7.32 (s, 1H), 7.35 (t, 1H),
7.44-7.55 (m, 2H).

Example 20

(8S5,115,14S)-14-Amino-N-(1-(2-aminoethyl)-3-{[(2S5)-2,5-diaminopentyl |]amino } -3-0xo-
propyl)-11-(3-aminopropyl)-17-hydroxy-10,13-dioxo0-9,12-diazatricyclo[14.3.1. 1%6]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide pentathydrotrifluoroacetate)



HHNNNNVvVv XN-~NH 4TFA+H) 0 \H2 O 0 4x TFA NH2 23 114A HO \- LC- M5
(Method 10): R _ 2. 11 min = HH M5 (ESI): mz =639 (M "" N Nw~N -~""
AHC1+H)+. 0 ° CH, O NHS 0O 4 x HCl NHS 189 Exanple Precursor Structure
Anal ytical Data No. Exanple 24 116A Ho LC-M5 (Method 10): Rt _ 1.91 mn qJ
HINH M5 (ESI): mlz = 739 (M ,JY HZN OCH O N 5HC1+H)+ a 5. HC NH NH, NH,
J( HHN 25 122A M5 (ESI): mz = 643 (M "o 4HC1+H+ HN NNJN NN HH 0 ~-OCH
0 SOH 4 x HC 187

. NH,
Y
NH, NH,
x5 TFA

At 0°C, 0.19 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 14.8
mg (0.013 mmol) of the compound from Example 144A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum. The
crude product is converted by preparative HPL.C (Reprosil ODS-A, mobile phase acetoni-
trile/0.2% aqueous trifluoroacetic acid 5:95 — 95:5) into the tetra(hydrotrifluoroacetate).

Yield: 8.9 mg (57% of theory)
MS (ESI): m/z = 654 (M-STFA+H)".

'"H-NMR (400 MHz, D;0): & = 1.5-2.0 (m, 10H), 2.4-2.65 (m, 2H), 2.85-3.2 (m, 9H), 3.25-
3.47 (m, 2H), 3.53-3.68 (m, 2H), 4.27 (me, 1H), 4.46 (m., 1H), 4.7-4.9 (m, 2H, under
D;0), 6.9-7.0 (m, 2H), 7.05-7.15 (m, 1H), 7.3-7.4 (m, 2H), 7.42-7.52 (m, 2II).

Example 21

(85,115,14S5)-14-Amino-N-[(15)-4-amino-1-(2-{[(25)-2,5-diaminopentyl]amino } -2-0xo-
ethyl)butyl]-11-[(2R)-3-amino-2-hydroxypropyl]-17-hydroxy-9-methyl-10,13-dioxo-
9,12-diazatricyclo[14.3.1.1*%}henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide
pentahydrochloride



NHz NHz 26 127A HO M5 (ESI): mz = 613 (M P Q 4TFA+H) + H~ H~ ' H-NWVR (400
MHz, HNNNNNNH D20): S= 1.5-2.0 (m 8H, OHOMHZ2.85-3.2 (m 6H),
3.3-3.7 SOH 4xTFA (m 4H), 3.83 (ne, 1H), NH NH2 4.35-4.5 (m 2H), 4.6
(m0, 1H), 4.7-4.9 (m 2H, under D20), 6.9-7.0 (m 2H), 7.17 (d, 1H),
7.27-7.4 (m 2H), 7.4-7.5 (m 2H). 27 131A M5 (ESI): mz = 597 (M Ho
ATFA+H)+ }P~ 0 "H NWMR (400 MHz, HN NN V}N NH, D20): S =1.5-2.0 (m 8H),

oHoH29-3.2(m 6H), 3.3-3.7 4 x TFA8§m 6H), 3.96 (ne, 1H), NH NH
4.47 (n0O, 1H), 4.7-4.9 (m 2H, under D20), 6.94 (d, 1H), 6.98 (s, 1H),
7.17 (d, 1H), 7.31 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m 2H). 190 Exanple
Precursor Structure Anal ytical Dat No. Exanple 28 132A HO LC-MS ( Met hod

17): R _ 1,92 nin
HO

At 0°C, 0.161 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of
12.9 mg (0.011 mmol) of the compound from Example 118A in 1 ml of dioxane. After 3 h
at RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

H.N

x 5 HCI

Yield: 9 mg (95% of theory)
MS (ESI): m/z = 698 (M-5HCI+H)".

The examples listed in the following table are prepared in analogy to the procedure of
Example 1, as hydrochloride or hydro(trifluoroacetate) salt according to the respective

isolation method.
Example | Precursor Structure Analytical Data
No. Example
22 1124 LC-MS (Method 10): R, =
1.80 min
MS (ESI): m/z = 654 (M-
4TFA+H)".
23 114A LC-MS (Method 10): R, =
2.11 min
. MS (ESI): m/z = 639 (M-
U 4HCIHH)




o Ms (ESI): mlz =703 (M HN'fY NN NN NHz 4HC1+H+ 0 " 0 H H- NWVR (400 MHz,
\I| D20): S=1.5-1.8 (m 8H), 4 x HJO "NH, NH 2.8-3.1 (m 9H), 3.27 (m,
~~~~~ OH 1H), 3.35-3.45 (in, 2H), 3.58 (ne, 1H), 4.45-4.55 (m 2H), 4.7-4.9
(m 2H, under D20), 6.7-6.8 (m 2H), 6.9-7.0 (m 2H), 7.05-7.2 (m 3H),
7.27 (s, 1H), 7.34 (t, 1H), 7.36- 7.46 (m 2H). 29 119A HO M5 (ESI): nmlz =
597 (M 4HC1+H) + | H NVR (400 MHz, D20): S= 1.55-1.95 (m HNNNN ~~N
NH2 O=" OH8H, 2.85-3.18 (m 7H), 382-3.7 (m 5H), 3.95 (nme, 4xHC NH,
NH2 1H), 4.45 (m 1H) 4.7 4.9 (m 2H, under D20), 6.94 (d, 1H), 6.98 (s,
1H), 7.17 (d, lH) 31(s lH) 7.35 (t, 1H), 7.4-7.5 (m 2H) 30 123A

HO LG M5 ( Laibl"l‘;)yJ i"llecursor — N V\'Si{rl';c%ur? A ( = ) Analytlca]ﬁ":f
No. Example
24 116A LC-MS (Method 10): R, =

1.91 min
MS (ESI): m/z = 739 (M-
SHCI+H)"

25 122A MS (ESI): m/z = 643 (M-

4HCIHH)

26 127A MS (ESI): m/z = 613 (M-
ATFA+H)"

'H-NMR (400 MHz,
D;0): & =1.5-2.0 (m, 8H),
2.85-3.2 (m, 6H), 3.3-3.7
(m, 4H), 3.83 (m,, 1H),
4.35-4.5 (m, 2H), 4.6 (m,,
1H), 4.7-4.9 (m, 2H, under
D,0), 6.9-7.0 (m, 2H),
7.17 (d, 1H), 7.27-7.4 (m,
2H), 7.4-7.5 (m, 2H).

MS (ESI): m/z = 597 (M-
4TFA+H)"

TH-NMR (400 MHz,
D,0): § =1.5-2.0 (m, 8H),
2.9-3.2 (m, 6H), 3.3-3.7
(m, 6H), 3.96 (m,, 1H),
447 (m., 1H), 4.7-4.9 (m,
2H, under D,0), 6.94 (d,
1H), 6.98 (s, 1H), 7.17 (d,
1H), 7.31 (s, 1H), 7.35 (t,
1H), 7.4-7.5 (m, 2H).

27 131A




H N Nomd \N N H NH, 5HCI +H) +
LC- M5 (Method 10):

HNH, 4HC1l+H) +

Rt 1.95 min °
OCH3 0 ONH % HC

m z

= 668 (MH NN '

OCH OONH x 5 HCO NH NH NH 31 124A HO
JIO M5 (ESI):
NH, NH, 191 Exanple Precursor Structure

"N N

Anal ytical Data No. Exanple 32 125A Ho LC-M5 (Method 10): Rt _ 1.92 mn °
} 1 OMS (ESI): mlz =611 (MHNNNNJ N~ ~NH2 4HCI+H)+ ' H O CH 0\
X4HCI 11\ L NH 2 NH, 33 126A HO LC-M5 (Method 10): Rt _ 1.81 min O NHz MS

(ESI):

mz = 583 (M N

190

No.

Example

Precursor Structure

Example

Analytical Data

28

132A

NH,

LC-MS (Method 17): R, =
1.92 min

MS (ESI): m/z = 703 (M-
4HCIH)

'H-NMR (400 MHz,
D,0): § = 1.5-1.8 (m, 8H),
2.8-3.1 (m, 9H), 3.27 (m.,
1H), 3.35-3.45 (m, 2H),
3.58 (m., 1H), 4.45-4.55
(m, 2H), 4.7-4.9 (m, 2H,
under D;0), 6.7-6.8 (m,
2H), 6.9-7.0 (m, 2H),
7.05-7.2 (m, 3H), 7.27 (s,
1H), 7.34 (t, 1H), 7.36-
7.46 (m, 2H).

29

119A

MS (ESI): m/z = 597 (M-
4HCI+H)"

'H-NMR (400 MHz,
D,0): & =1.55-1.95 (m,
8H), 2.85-3.18 (m, 7H),
3.2-3.7 (m, 5H), 3.95 (m.,
1H), 4.45 (m,, 1H), 4.7-
4.9 (m, 2H, under D,0),
6.94 (d, 1H), 6.98 (s, 1H),
7.17 (d, 1H), 7.31 (s, 1H),
7.35 (t, LH), 7.4-7.5 (m,
2H).

30

123A

LC-MS (Method 10): R, =
1.77 min

MS (ESI): m/z = 725 (M-
SHCIH+H)"

3

124A

LC-MS (Method 10): R, =
1.95 min

MS (ESI): m/z = 668 (M-
4HCI+H)"




m z

641 (M \ /°

N~~NH

Precursor Structure Analytical Data

191

M5 (ESI):
OO0 NH x 5 TFA NH2 NHz 192 Exanpl e

HzN N NNE NN-r NH 4HC1+H) + Jj O~CH3 OO0 x 4 HO NH2 34 145A HO M5 (ESI):
= }JR~/ ATFA+H)+ N N Y 'H
NH ~ O4 NH2 35 146A Ho - - M5 (ESI): mz = 611 (M\ 4TFA+H)+ HN N V H
NNH'i O\ OIllI\ 0 NH x 4TFA NH, NH 36 147A
S5TFAtH)+ H Rx HH N N H N~~ NH

0 OlIl\ ONH z4TFA

mz = 668 (M Ho

Example
No.

Precursor
Example

Structure

Analytical Data

32

125A

LC-MS (Method 10): R, =
1.92 min

MS (ESI): m/z = 611 (M-
4HCI+H)"

33

126A

LC-MS (Method 10): R, =
1.81 min
MS (ESI): m/z = 583 (M-

4HCI+H)"

34

145A

MS (ESD): m/z = 641 (M-
ATFA+H)"

35

146A

MS (ESI): m/z = 611 (M-
4TFA+H)"

36

147A

MS (EST): m/z = 668 (M-
5TFA+H)"




No. Exanple 37 148A Ho / \ - M5 (ESI): mz =655 (M \ BHOO+H+. HN HzN C
N: H CH O NHz OH ((\\ NHz x 5 HO NH, 38 149A ~ M5 (ESI): nmlz = 627 (M
HO - 4HC +H)'. N NHz 4N-"NJNH2N OCH 3 0 OH ((\\ NHz NHz x 4 HC
Exanples 39 to 93 listed in the following table are prepared in analogy to
the procedure of Exanple 1, as hydrochloride or hydro(trifluoroacetate)
salt according to the respective isolation nethod. Exanple Precursor
Structure Analytical Data No. Exanple 3® 227A NH2 LC-MS (Method 2): R =
0.25 HO\N / V' / r min JJYHH M (ESI): mz = 657 (M 4TFA+H)'.

Example | Precursor Structure Analytical Data
No. Example
37 148A MS (ESI): m/z = 655 (M-

SHCI+H)".

38 149A MS (ESI): m/z = 627 (M-

4HCI+H)".

NH, x4 HCI

Examples 39 to 93 listed in the following table are prepared in analogy to the procedure of
Example 1, as hydrochloride or hydro(trifluoroacetate) salt according to the respective
isolation method.

Example | Precursor Structure Analytical Data
No. Example
39 227A LC-MS (Method 2): R, =0.25

min
MS (ESI): m/z = 657 (M-
4TFA+H)".

H H
N
|
o]
\E 4 x TFA

40 228A LC-MS (Method 10); R,=1.08
min

MS (ESI); m/z = 741 (M-
STFA+H)'.




HZNNJ NNNHz NOCH3 0 0 OH NH, 4xTFA 40 228A HO LCG-MsS (Method 10): R =
1.08 5 xIFA min ~YH ,AYH N M5 (ESI): mz = 741 (M """ HNH O NH, NH NH,
193 Exanple Precursor Structure Analytical Data No. Exanple 41 229A Ho /
NH NH LC-M5 (Method 10): R, = 0.86 HNI H mnHHHM (ESI): mz = 727
(M HNN'" "HN, O 5TFA+H)+. 7 OH 0 5xTFA NH, 42 230A HO/ LC- M5 (Met hod
1): R =0.3 mMmn HRHM (ESI): mMz =768 (MHNNNNHN, "HNVRHO"
o NH " MR ( 400 MHz, D20): S= 1.5-1.9;4¢3m 16H), NHz NH 6xHa NH 2.9-3.3 (m
9H), 3.4-3.8 (m ©6H, 4.0 (m, 1H, 4.26 (m, 1H), 4.47 (me, 1H), 4.7-4.9
(m 2H, under D20), 6.95 (d, IH),

Example | Precursor Structure Aaalytical Data
No. Example
41 229A

LC-MS (Method 10): R, = 0.86

\/ﬁ\ t, n\)”"’ min
H,N :
4 Y MS (ESI): m/z = 727 (M-

© STFA+H)".

5xTFA

42 230A LC-MS (Method 1): R;=0.3
min

MS (ESD): m/z = 768 (M-
N&/HJ\N N, | 6HCI+H)".
H NH, “\% 'H-NMR (400 MHz, D,0):

_— §=1.5-1.9 (m, 16H),

NH, N 12.9-3.3 (m, 9H), 3.4-3.8 (m,
6H), 4.0 (m,, 1H), 4.26 (m,,
1H), 4.47 (m,, 1H), 4.7-4.9 (m,
2H, under D,0}, 6.95 (d, 1 H),
6.99 (s, 1H), 7.17 (d, 1H), 7.31
(s, 1H), 7.35 (¢, 1H), 7.4-7.5
(m, 2H).
LC-MS (Method 10): R, = 0.46
min
MS (ESI): m/z = 640 (M-
SHCI+H)".

43 231A

44 232A LC-MS (Method 1): R, =0.31
min

MS (ESD): m/z = 768 (M-
6HCI+HY".

45 233A LC-MS (Method 2): R, =0.26
min

MS (ESI); m/iz =711 (M-
SHCI+H)".




6.99 (s, 1H), 7.17 (d, | H, 7.31 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (in, 2H
43 231A LC-MB (Method 10): R = 0.46 HO CH3 min MBS (ESI): mz = 640 (M N O
5HCl +H)+. HZN H NH NHz O O NHz NHz 5 x HCl NH 2 44 232A HO/ \ / NH, LC MBS
(Method 1): R =0.31 Zi HH~HN"' H(ESI): mz = 768 (MH)NN /NN
"NHB6HCI +H)+. H Oly\ ~0 O NH2 6x HCl NH2 45 233A HO/ \ LC Ms (Met hod
2): R =0.26 NHnmin S(ESI): mz =711 (M HNN-NN 'N ' Y N 5HC +H) +

NH, " 0" NH, " NHz 5 x HO z 194 Exanpie Precursor Structure Anal ytical
Data No. Exanple

Example | Precursor Structure Analytical Data
No. Example
46 234A LC-MS (Method 2): R, = 0.28

min
MS (ESI): m/z = 743 (M-
SHCI+H)".

47 235A LC-MS (Method 1): R, = 0.30
min

MS (ESI): m/z =711 (M-
SHCI+HY".

48 236A LC-MS (Method 1): R,=0.31
min

MS (ESI): m/z =713 (M-
SHCI+H)".

49 237A LC-MS (Method 1): R,=0.31
min

MS (ESI): m/z = 725 (M-
SHCI+H)".

50 238A LC-MS (Method 1): R, = 0.23
min

MS (ESD: m/z = 627 (M-
AHCI+H)'.

51 239A LC-MS (Method 10): R, = 1.95
min

MS (ESI): m/z = 683 (M-
4HCHH) .




46 234A 0 LG-MB (Method 2): R =0.28 H N-N-r'NH min HM (ESI): mz = 743
(M HO off 5HCI+H)'. NH NHMNHNO OOHO NH2 C5x HC NHz 47 235A HO
CH LC-MS (Method 1): R =0.30 nin H- HNH H M (ESI): mz = 711 (M

Hzry NHN-/~.,.1 0 H\N/NH5HCI +H)+. O HYINGv y "0 5x HC NH NH2 48 236A
HO/ - LC-MS (Method 1): R = 0.31 min 4H NH= M (ESI): mz = 713 (MH N H
N-~,:0 HHN NH 5HCI+H). OOH OHNV I- .~ .1 Y o NH2 5xHCl NH, 49 237A HO

NH LC-Ms (Method 1): R = 0.31 nin HMH'H HNM (ESI): mz = 725 (M

Example | Precursor Structure Anmnalytical Data
No. Example
52 240A LC-MS (Method 2): R, = 0.28
min
MS (ESD): m/z = 729 (M-
SHCI+H)".

5x HC NH, OH

53 241A LC-MS (Method 3): R, =0.26
min

MS (ESI): m/z = 757 (M-
SHCI+H)'.

54 242A 0 LC-MS (Method 2): R, = 0.28

N NH. | TN
H/\(\ * IMS (ESI): m/z = 727 (M-
SHCI+H)*.

2T

55 243A LC-MS (Method 10): R, = 1.96
min

MS (ESI): m/z = 741 (M-
4HCI+H)".

'H-NMR (400 MHz, D,0):
§=1.6-2.15 (m, 8H), 2.3 (m,
2H), 2.9-3.3 (m, 10H), 3.4-3.8
(m, 4H), 3.85 (m,, 1H), 4.22
(m,, 1H), 4.35 (m,, 1H), 4.43
{m,, 1H), 4.7-4.9 (m, ZH, under
D,0), 6.94 (d, 1H), 6.98 (s,
{H), 7.17 (d, 1H), 7.32 (s, 1H),
7.35 (t, 1H), 7.4-7.5 (m, 2H).




HNH. NH S5HCI+H)'. 0 00 ttO NH, SxHCI ~ 50 238A V - NH LC-MB (Met hod
1): R =0.23 Ho A/ mino MS (EST): mz =627 (M N Ixl 4HCI+H)'. H N H
NN NH Ny -"70HO0 0 4 x HO  NHz 51 239A LG-MS (Method 10): R = 1.95 HO
cH, mn MS (ESI): mz =683 (M Ha H 4HC+H)'. NON HzN H - H- 4x HC

~NHz INH2 r N112 | OH 195 Exanple Precursor Structure Analytical Data
No. Exanple 52 240A/ \ - LGM5 (Method 2): R =0.28 HOmn M (ESL): mz
= 729 (M N O H NH2 5HCI +H) +. 196
Example | Precursor Structure Analytical Data
No. Example
56 244A LC-MS (Method 10): R, = 1.86
min
MS (ESI): m/z = 741 (M-
4HCI+H)'.

57 245A LC-MS (Method 10): R, = 1.96
min

MS (ESI): m/z =739 (M-
4HCIHH)".

58 246A LC-MS (Method 10): R,=2.10
min

MS (ESI): m/z = 739 (M-
4HCI+H)".

59 247A LC-MS (Method 10); R, = 1.87
min

MS (ESI): m/z = 725 (M-
4HCI+HY".




HzN ~H Namt O 0 ~OH O NH5 x HCl NHz H OH 2N NNHz O 53 241A Ho / \ - LC- MBS
(Method 3): R =0.26 mn NH M (ESL): mz = 757 (MH N NaN N~~, . | ~
5HC,'I+L)+. HYh O\ OHONHNH2 HHBS5 x HJ HzN N NH O 54 242A 0 LC MBS
(Method 2): R =0.28 HN'AMHANHNNn MS (EST): mz = 727 (M HO OH
5HCI+H)'. ONH NHHZNHHNO 00 NH2 5x HO NH, 55 243A HO ~ - LC-MB
(Method 10): R =1.96 _ \ j min MBS (EST): mz = 741 (M H H 4HC +H) * .

197

Iz

Example | Precursor Structure Analytical Data
No. Example
60 248A

LC-MS (Method 3): R, = 0.25
min

MS (ESID): m/z = 699 (M-
SHCI+HY".

61 249A LC-MS (Method 2): R, = 0.28
min

MS (ESI): m/z = 711 (M-
SHCI+H)".

62 250A LC-MS (Method 2): R, = 0.28
min

MS (ESI): m/z = 741 (M-
SHCI+H)".

63 251A LC-MS (Method 2): R, = (.24
min

MS (ESI): m/z = 741 (M-
SHCI+H)",

64 252A LC-MS (Method 2): R, = 0.28
min
N e g0 MS (ESI): m/z = 683 (M-

0 M SHCI+H)'.




NN"~~"HNW (400 MHz, D20): HZNHONHZ OS =1.6-2.15 (m 8H, 2.3 (m
OH HNO 2H), 2.9-3.3 (m 10H), 3.4-3.8 (m 4H), 3.85 (m, 1H), 4.22 H2 N O
(me, 111), 4.35 (me, 1H), 4.43 NHZ O(m, IH, 4.7-4.9 (m 2H, under 4 x
HCl D20), 6.94 (d, | H, 6.98 (s, HNC. NH IH), 7.17 (d, 1H), 7.32 (s, 1H),
7.35 (t, 1H), 7.4-7.5 m 211). 196 Exanple Precursor Structure Anal yti cal
Data No. Exanple 56 244A HO\ - LC-MS (Method 10): R = 1.86 mn M
(ESI): mMz =741 (MHHA4HC +H) . N HzMo$eH OH O NHz O HNO H2N Y HM ~O 4
x HO JI H2N NH2 57 245A HO\ - LC-Ms (Method 10): R = 1.96 mn M (ESI):
mz = 739 (MNH 4HC +H). H2N N N v~NHZ

Example | Precursor Structure Analytical Data
No. Example
65 253A LC-MS (Method 2): R, =0.28

min
MS (ESI): m/z = 699 (M-
SHCI+H)".

66 254A LC-MS (Method 10): R, = 1.88
min

MS (ESI): m/z = 725 (M-
4HCI+H)".

67 255A LC-MS (Method 2): R, = 0.29
min

MS (ESD): m/z = 668 (M-
SHCI+H)".

. | '"H-NMR (400 MHz, D,0):

& =1.55-1.95 (m, 12H), 2.24
(s, 3H), 2.8-3.2 (m, 9H), 3.3-
3.7 (m, 4H), 4.33 (m,, LH),
4.46 (m,, 1H), 4.63 (., 1H),
4.94 (m,, 1H), 6.94 (d, 1H),
7.07 (s, 1H), 7.25 (d, 1H), 7.30
(s, |HD, 7.45 (d, 1H), 7.55 (d,
1H)

LC-MS (Method 2): R, = 0.27
min

MS (ESD): m/z = 641 (M-
4HCIHH ).

'H-NMR (400 MHz, D,0):
5=1.55-1.95 (m, 6H), 2.49 (m,
2H), 2.8-3.8 (m, 13H), 3.96
(m,, 1H), 4.46 (m, 1H), 5.11
(m,, 1H), 5.61 (m,, 1H), 6.92-
7.02 (m, 2H), 7.10 (s, H), 7.18
(d, 1H), 7.36 (t, 1H), 7.49 (d,
1H), 7.55 (d, 1H)

68 256A




OOHNO H2NO N4, O 4 x HJO HN-~NHz 58 246A V - LC-MS (Method 10): R =
2.10 HO\ CH3 mm MS (ESI):

mz =739 (M HH4HCI+H) . H2NjH N ,~ ~NH2 O
HN O H2N ~'" 1-r- HINM NO 4xHO JI  H2N NH2 59 247A HO A - LC- M5 (Met hod
10): R 1.87 mn M (ESI): mz =725 (MNOHA4HCI+H). H2ZN H NJ "~~NHZ O
OAHNO H2N ~"",1 HN 0 4 x HQ JI NH2 H2N 197 Exanple Precursor Structure
Anal ytical Data
199
Example | Precursor Stracture Analytical Data
No. Example
69 257A LC-MS (Method 2): R, = 0.20
min
vﬁ\ H, MS (ESI): m/z = 796 (M-
g 6HCI+H)".
\L 'H-NMR (400 MHz, D,0):
" i BxHCI NH, | & =1.3-1.95 (m, 18H), 2.23 (s,
: 3H), 2.8-3.8 (m, 17H), 3.98
(m,, 1H), 4.26 (m,, 1H), 4.46
(m,, 1H), 4.63 (m,, 1H), 4.93
(m,, 1H), 6.94 (d, 1H), 7.07 (s,
1H), 7.25 (d, 1H), 7.28 (5, LH),
7.44 (td 1H), 7.54 (d, 1H).
70 258A LC-MS (Method 2): R, = 0.25
min
MS (ESI): m/z = 741 (M-
SHCI+H)".
7 259A LC-MS (Method 10): R, = 0.86
min
2 MS (ESI): m/z = 798 (M-
6HCI+H)".
NH,
72 260A LC-MS (Method 2): R, = 0.15
min
Hy MS (ESI): m/z = 782 (M-
S6HCI+H)".
© \L o 'H-NMR (400 MHz, D,0):
" NPT nHp | & = 1.3-1.95 (m, 18H), 2.8-3.8
’ ’ (m, 17H), 3.97 (m,, 1H), 4.26
(m, 1H), 4.46 (m,, 1H), 4.6-4.9
(m, 2H, under D;0), 6.95 (d,
1H), 6.99 (s, 1H), 7.16 (d, 1H),
7.29-7.39 (m, 2H), 7.4-7.5 (m,
2H).
73 261A LC-MS (Method 2): R, = 0.15
min
MS (ESI): m/z = 754 (M-
6HCI+H)",




No. Exanple 60 248A HO LG-MS (Method 3): R = 0.25 ""=nin H- HNI~'' 0
MS(ESI): m z=699(M HNHNNvV~" i OHNV-'~-NH5HCI+H)'. i ON-OHONH, C
5 x HJ NH, 61 249A LG-MS (Method 2): R = 0.28 Ho CH min oM NH, NS
(ESI): mz = 711 (M N~ N ~0 5HCI+H)'. H/NO HN NH .NH 5 x HC O NH
| ~NH, 62 250A HO/ \ - LG-MS (Method 2): R = 0.28 nmin NH M (ESI): mz =
741 (MHa N~ ) O 5HCI+H)'. H2NHOONH INH HH 5 x HO NHz

200

Example | Precursor Structure Analytical Data
No. Example

74 262A

LC-MS (Method 2): R, =0.2
min

MS (ESI): m/z =755 (M-
SHCIHH)".

75 263A LC-MS (Method 2): R, =0.2
min

MS (ESI): m/z =753 (M-
SHCIHH)".

76 264A LC-MS (Method 2): R, = 0.2
min

MS (ESI): m/z = 768 (M-
GHCIHH)",

77 265A Ma | LC-MS (Method 2): R,=0.2
B, WK, J)/ min
NH

N R MS (ESI): m/z = 784 (M-
4 \/\/\ﬂ/ * | 6HCI+H)".

78 266A LC-MS (Method 2): R,=0.26
min

MS (ESI): m/z =725 (M-
SHCI+H)".

79 280A LC-MS (Method 2): R, = 0.2
min

MS (ESD): m/z = 685 (M-
SHCI+H)".




HzN O 63 251A HO cH LC-Ms (Method 2): R
741 (M H N H :
NH, 64 252A HO/ \ LC-MSs (Method 2): R

mz =

Nn

Nl ~ H 5HC +H)"' .

MS(ESI):m z=683(MH N H N. 0 HN -' ~NH 5HCI +H) ~.

HCI
mz =

699 (M N H NH, h 5HO +11)" .

~ 198 Exanple Precursor Structure Anal ytical
o LGMs (Method 2): R

= 0.24 mn 5 xHC
o™ J

= 0.28 HO/ \ CH HZNN-)-
H N Hopf\H 0 0

Y 0 NH2

\' OONH2 NHi

Example
No.

Precursor
Example

Structure

Analytical Data

80

281A

LC-MS (Method 2): R, = 0.2
min

MS (ESI): m/z = 771 (M-
SHCI+H)".

81

269A

LC-MS (Method 2): R, = 0.2
min

MS (ESI): m/z = 756 (M-
6HCI+H)".

82

2Z70A

LC-MS (Method 2): R, = 0.2
min

MS (ESI): m/z = 699 (M-
SHCIHH)Y'

83

271A

LC-MS (Method 2): R, =0.2
min

MS (ESD: m/z = 770 (M-
6HCI+H)".

84

279A

LC-MS (Method 2): R,=0.2
min

MS (ESI): m/z = 739 (M-
SHCHH)".

85

273A

NH,

LC-MS (Method 2): R, =0.26
min

MS (ESI): m/z = 755 (M-
SHCI+H)".

86

274A

LC-MS (Method 2): R, = 0.2
min

MS (ESI): m/z = 757 (M-
SHCI+H)".

HHM (ESI):
H 2N N N'
= 0.28 NH, min HHW "0
Hv Yl
Data No. Exanple 65 253A
NH mnHOHNM (ESI):




NH2 5x HCl ~ 66 254A HO LC-MS (Method 10): R = 1.88 min M (ESI): mz =

725 (MH O 4HCl +H) +. N

668 (M HN~ N~ o0 O 5HCl +-~ H, N H -~~) v\ NH,

S =
NH,
H) ,
H),

1.55-1.95 (m

12H),

HHZN HN\NHZ OHN O \JI HzN ONH O 4 x HC
HN -~NHz 67 255A LCG-MS (Method 2): R = 0.29 HO-f CH mn M5 (ESI):

'"H- NVR (400 MHz, D20):
2.24 1s x HO (s, 3H), 2.8-3.2 (m 9H)),

mz

3.7 (m 4H), 4.33 (m, I|H, 4.46 (me, IH), 4.63 (m, 1H, 4.94 (m,
7.07 (s, 1H), 7.25 EZ%% 1H), 7.30
t

6.94 (d, | H),

(s, 111), 7.45 (d, |

7.55 (d, 1H) 68 256A HO NHz LC-MB hod 2): R = 0.27
Example | Precursor Structure Analytical Data
No. Example
87 275A ne, | LC-MS (Method 2): R, =0.2
min
yo ™ H HH; H MS (ESI): m/z = 740 (M-
N\/\n/ Mr ""NHZ 6HCI+H)+
o C
BxHCI
88 278A LC-MS (Method 2): R, =0.2
min
MS (ESI): m/z = 725 (M-
SHCI+H)'.
89 277A L.C-MS (Method 2): R, =0.2
min
MS (ESI): m/z = 739 (M-
SHCI+H)".

1

o 0 NH2
3.3 NH,



mn o M5 (ESI): mz = 641 (MN, HHA4HC +H). H N N ~, y NH2 ' H-NVR (400 Mz,
D20): o VCH 00 S=1.55-1.95 (m 6H, 2.49 (m }-SOH ( 4 x Ha 2H),
2.8-3.8 (m 13H), 3.96 NH, (rre 1H), 4.46 (m, 1H), 5.11 (m, 1 H, 5.61
(m, I H, 6.92- 7.02 (m 2H), 7.10 (s, | H, 7.18 (d, 1 H, 7.36 (t, | H),
7.49 (d, 1H), 7.55 (d, IH) 199 Exanple Precursor Structure Analytical Data
No. Exanple 69 257A HO CH LC-Ms (Method 2): R, = 0.20 min HH,"2 HM
(ESI): mz =796 (MN" NH, 6HCl+H) 205+ NVR ( (400 MHz, D20): NH3 NH,
6xHCI NH3 S= 1. 3-1. 5(m 18H), 2.23 (s, 3H), 2.8-3.8 (m 17H), 3.98 (ne,
1H, 426 (m, | H, 446 (m, 1 H, 463 (m, |I H, 4.93 (nme, 1H, 6.94
(d, 1H, 7.07 7.25 (d 1 7.28 (s 1H), 7.44 (td | H), 7.54
(d, | H). 8Eay 2): R 0.25

Abbreviations used:

AMP adenosine monophosphate

ATP adenosine triphosphate

BHI medium brain heart infusion medium
CoA coenzyme A

DMSO dimethyl sulfoxide

DTT dithiothreitol

EDTA ethylenediaminetetraacetic acid
KCl potassium chloride

KH,PO4 potassium dihydrogen phosphate
MgS0, magnesium sulfate

MIC minimum inhibitory concentration
MTP microtiter plate

NaCl sodium chloride

NaHPO4 disodium hydrogen phosphate
NH,4Cl ammonium chloride

NTP nucleotide triphosphate

PBS phosphate-buffered saline

PCR polymerase chain reaction

PEG polyethylene glycol

PEP phosphoenolpyruvate

Tris tris[hydroxymethyl)aminomethane



mn NHRYJQ' M5 (ESI): mz =741 (MHNHNHHS5HC +H)". ~OH 0 NH3
NH3 6 x HO NH2 71 259A HO/ V LC-Ms (Method 10): R, = 0.86 mn H NH H

NH2 M5 (ESI): mz = 798 (MH,N" =" Hew O 6HCI+H)', OHO 0 BxHCI NH3 NH2
NH, 72 260A HO/ \ \ LC-MS (Method 2): R =0.15 mn jYHjY HONH HH,
MS (ESI): mz = 782 (MN N" NM~(" 6HCI +H)+. ' H NVR (400 MHz, D20): NH,

NH, 6xHO NH3 S= 1.3-1.95 (m 18H),2.8-3.8 (m 17H), 3.97 (ne, 1 H), 4.26
(m, IH, 4.46 (me, 1H), 4.6-4.9 (m 2bgsunder D20), 6.95 (d, 1H), 6.99
(s, 1H), 7.16 (d, 1H), 7.29-7.39 (m 2H), 7.4-7.5 (m 2H). 73 261A HO/ V
- LCMS (Method 2): R=0.15 nin 6x HJ N H M (ESI): mz = 754 (M

The in vitro effect of the compounds of the invention can be shown in the following
assays:

In vitro transcription-translation with E. coli extracts

In order to prepare an S30 extract logarithmically growing Escherichia coli MRE 600
(M. Miiller; Freiburg University) are harvested, washed and employed it as described for
the in vitro transcription-translation test (Miiller, M. and Blobel, G. Proc Natl Acad Sci
USA (1984) 81, pp. 7421-7425).

1 pl of cAMP (11.25 mg/ml) are additionally added per 50 pl of reaction mix to the
reaction mix of the in vitro transcription-translation tests. The test mixture amounts to

105 pl, with 5 pl of the substance to be tested being provided in 5% DMSO. 1 pg/100 pl of
mixture of the plasmid pBESTLuc (Promega, Germany) are used as transcription template.
After incubation at 30°C for 60 min, 50 pl of luciferin solution (20 mM tricine, 2.67 mM
MgSO4, 0.1 mM EDTA, 33.3 mM DTT pH 7.8, 270 uM CoA, 470 uM luciferin, 530 uM
ATP) are added, and the resulting bicluminescence is measured in a luminometer for 1
minute. The concentration of an inhibitor which leads to a 50% inhibition of the translation
of firefly luciferase is reported as the ICsy.

In vitro transcription-translation with §. gureus extracts

Construction of an S. aureus luciferase reporter plasmid

For the construcktion of a reporter plasmid which can be used in an in vitro transcription-
translation assay from S. aureus the plasmid pBESTluc (Promega Corporation, USA) is
used. The E. coli tac promoter present in this plasmid in front of the firefly luciferase is
replaced by the capAI promoter with corresponding Shine-Dalgarno sequence from

S. aureus. The primers CAPFor 5’-CGGCCAAGCTTACTCGGATCC-
AGAGTTTGCAAAATATACAGGGGATTATATATAATGGAAAACAAGAAAGGAA
AATAG-GAGGTTTATATGGAAGACGCCA-3’ and CAPRev 5°-
GTCATCGTCGGGAAGACCTG-3’ are used for this. The primer CAPFor contains the
capAl promoter, the ribosome binding site and the 5’ region of the luciferase gene. After
PCR using pBESTluc as template it is possible to isolate a PCR product which contains the
firefly luciferase gene with the fused capA! promoter. This is, after restriction with Clal
and HindIII, ligated into the vector pBESTluc which has likewise been digested with Clal
and HindIIl. The resulting plasmid pla can be replicated in . coli and be used as template
in the S. aureus in vitro transcription-translation test.

Preparation of S30 extracts from S. aureus



HH: H"IlYQAN ~~YUg\ /~ 6HCI+H)+. O 1 NH3 N NH, " ~ NH2 "L NH2 200
Exanpl e Precursor Structure Analytical Data No. Exanple 74 262A HO LC- M5
(Method 2): R =0.2 mnb5x HJI HH""= M5 (ESI): mz = 755 (M SHCl +H)
HZNNN"1 HQ O\rl I/° __ x OHONNH O NHZ " NH, 75 263A Ho c", LC- M5
(Method 2): RRL = 0.2 mn 5xHCO N" M5 (ESI): mz =753 (M HzN H "

SHCl +H)*. O\7H, O Nv v Y ' "HO INHZ " W 76 264A "", LCM (Method 2): R =
0.2 HO _ NH2 N~.NH, N.,. M5 (ESI): mZs55768 (Mmn --QH

Six litres of BHI medium are inoculated with a 250 ml overnight culture of an S. aureus
strain and allowed to grow at 37°C until the OD600 nm is 2-4. The cells are harvested by
centrifugation and washed in 500 ml of cold buffer A (10 mM Tris acetate, pH 8.0, 14 mM
magnesium acetate, | mM DTT, 1 M KCI). After renewed centrifugation, the cells are
washed in 250 ml of cold buffer A with 50 mM KCl, and the resuiting pellets are frozen at
-20°C for 60 min. The pellets are thawed on ice in 30 to 60 min and taken up to a total
volume of 99 ml in buffer B (10 mM Tris acetate, pH 8.0, 20 mM magnesium acetate,

1 mM DTT, 50 mM KCl). 1.5 ml portions of lysostaphin (0.8 mg/ml) in buffer B are
provided in 3 precooled centrifuge cups and each mixed with 33 ml of the cell suspension.
The samples are incubated at 37°C, shaking occasionally, for 45 to 60 min, before 150 pl
ofa 0.5 M DTT solution are added. The lysed cells are centrifuged at 30 000 x g and 4°C
for 30 min. The cell pellet is taken up in buffer B and then centrifuged again under the
same conditions, and the collected supernatants are combined. The supernatants are
centrifuged again under the same conditions, and 0.25 volumes of buffer C (670 mM Tris
acetate, pH 8.0, 20 mM magnesium acetate, 7 mM Na; phosphoenolpyruvate, 7 mM DTT,
5.5 mM ATP, 70 uM amino acids (complete from Promega), 75 ug of pyruvate kinase
(Sigma, Germany)/ml are added to the upper 2/3 of the supernatant. The samples are
incubated at 37°C for 30 min. The supernatants are dialysed against 2 | of dialysis buffer
(10 mM Tris acetate, pH 8.0, 14 mM magnesium acetate, | mM DTT, 60 mM potassium
acetate) in a dialysis tube with a 3500 Da cut-off with one buffer change at 4°C overnight.
The dialysate is concentrated to a protein concentration of about 10 mg/ml by covering the
dialysis tube with cold PEG 8000 powder (Sigma, Germany) at 4°C. The S30 extracts can
be stored in aliquots at —70°C.

Determination of the ICsq in the S. aureus in vitro transcription-translation assay

The inhibition of protein biosynthesis of the compounds can be shown in an in vitro
transcription-translation assay. The assay is based on the cell-free transcription and transla-
tion of firefly luciferase using the reporter plasmid pla as template and cell-free S30
extracts obtained from S. gureus. The activity of the resulting luciferase can be detected by
luminescence measurement.

The amount of S30 extract or plasmid pla to be employed must be tested anew for each
preparation in order to ensure an optimal concentration in the test. 3 pl of the substance to
be tested, dissolved in 5% DMSOQO, are introduced into an MTP. Then 10 pl of a suitably
concentrated plasmid solution pla are added. Then 46 pl of a mixture of 23 pl of premix
(500 mM potassium acetate, 87.5 mM Tris acetate, pH 8.0, 67.5 mM ammonium acetate,

5 mM DTT, 50 pg of folic acid/ml, 87.5 mg of PEG 8000/ml, 5 mM ATP, 1.25 mM of
each NTP, 20 uM of each amino acid, 50 mM PEP (Naj; salt), 2.5 mM cAMP, 250 pg of
each E. coli tRNA/ml) and 23 pl of a suitable amount of S. aureus S30 extract are added
and mixed. After incubation at 30°C for 60 min, 50 pl of luciferin solution (20 mM tricine,
2.67 mM MgSQ,, 0.1 mM EDTA, 33.3 mM DTT pH 7.8, 270 pM CoA, 470 puM luciferin,
530 uM ATP) are, and the resulting bioluminescence is measured in a luminometer for
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1 min. The concentration of an inhibitor which leads to a 50% inhibition of the translation
of firefly luciferase is reported as the ICs.

Determination of the minimum inhibitory concentration (CLSI Standard)

The minimum inhibitory concentration (MIC) is the minimum concentration of an antibi-
otic with which the growth of a test microbe is inhibited over 18-24 h. The inhibitor
concentration can in these cases be determined by standard microbiological methods (see,
for example, The National Committee for Clinical Laboratory Standards. Methods for
dilution antimicrobial susceptibility tests for bacteria that grow aerobically; approved
standard-fifth edition. NCCLS document M7-AS [ISBN 1-56238-394-9]. NCCLS, 940
West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA, 2000). The test
substances are thereby initially provided in 1:2 dilution series into 96-well round-bottom
microtiter plates (Greiner) double-concentrated in 50 pl of test medium. The aerobically
growing test microbes (e.g. staphylococci and enterococci), which are incubated overnight
on Columbia blood agar plates (Becton-Dickinson), are, after resuspension in 0.9% NaCl,
adjusted to a microbe count of about 5 x 107 microbes/ml and then diluted 1:150 in cation-
adjusted MH medium (test medium). 50 pl of this suspension are pipetted onto the test
preparations provided in the microtiter plates. The cultures are incubated at 37°C for 18-24
hours. For microaerophilically growing microbes (e.g. streptococci), 2% lysed horse blood
in the final concentration is added to the medium and the cultures are incubated in the
presence of 5% CQO,. The lowest substance concentration in each case at which no visible
bactertal growth occurs any longer is defined as the MIC and is reported in pg/ml.

Determination of the minimum inhibitory concentration (MIC)

The minimum inhibitory concentration (MIC) is the minimum concentration of an antibi-
otic with which the growth of a test microbe is inhibited over 18-24 h. The inhibitor
concentration can in these cases be determined by standard microbiological methods (see,
for example, The National Committee for Clinical Laboratory Standards. Methods for
dilution antimicrobial susceptibility tests for bacteria that grow aerobically; approved
standard-fifth edition. NCCLS document M7-AS5 [ISBN 1-56238-394-9]. NCCL.S, 940
West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA, 2000). The MIC
of the compounds of the invention is determined in the liquid dilution test on the 96-well
microtitre plate scale. The bacterial microbes are cultivated in a minimal medium

(18.5 mM Na;HPOy, 5.7 mM KH;P0O,, 9.3 mM NH4Cl, 2.8 mM MgSO,, 17.1 mM NaCl,
0.033 pg/ml thiamine hydrochloride, 1.2 pg/ml nicotinic acid, 0.003 pg/ml biotin, 1%
glucose, 25 pg/mi of each proteinogenic amino acid with the exception of phenylalanine;
[H.-P. Kroll; unpublished]) with the addition of 0.4% BH broth (test medium). In the case
of Enterococcus faecium L4001, heat-inactivated fetal calf serum (FCS; GibcoBRL,
Germany) is added to the test medium in a final concentration of 10%. Overnight cultures
of the test microbes are diluted to an ODs75 of 0.001 (to 0.01 in the case of enterococei) in
fresh test medium, and incubated 1:1 with dilutions of the test substances (1:2 dilution

H



OHOHNO 5 x HO NH2 H N 201 Exanple Precursor Structure Anal ytical Data
No. Exanple 80 281A HO/ \ \ LCMs (Method 2): R, = 0.2 5XHCl mn N MS
(EST): mz =772 (M O\~ CHp J SFIC+I1)', / OHHNNVONHL OH MN 81
269A HO I SY LC-M5 (Method 2): R= 0.2 mn H"~H H/"H= ANN M5 (EST): mz =
756 (M HzN H N\ ~NN NHz 6HCI +H) ' . -OHO Il 0 8HCL H, N 82 270A HO / \
LC-M5 (Method 2): R = 0.2 mn S /"~H2'" NH= MS (EST): mlz = 699 (MH NH
~H NWN-/~NH, 51-1Cl+H)+, 'OH OO01 0 Hpp¢ 5. HCl 83 271A HO/ \ \- LC- M5
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steps) in test medium (200 pl final volume). The cultures are incubated at 37°C for 18-24
hours; enterococci in the presence of 5% COs.

The lowest substance concentration in each case at which no visible bacterial growth
occurs any longer is defined as the MIC.

Alternative method for determining the minimum inhibitory concentration (MIC)

The minimum inhibitory concentration (MIC) is the minimum concentration of an antibi-
otic with which the growth of a test microbe is inhibited over 18-24 h. The inhibitor
concentration can in these cases be determined by standard microbiological methods with
modified medium in an agar dilution test (see, for example, The National Committee for
Clinical Laboratory Standards. Methods for dilution antimicrobial susceptibility tests for
bacteria that grow aerobically; approved standard-fifth edition. NCCLS document M7-AS5
[ISBN 1-56238-394-9]. NCCLS, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania
19087-1898 USA, 2000). The bacterial microbes are cultivated on 1.5% agar plates which
contain 20% defibrinated horse blood. The test microbes, which are incubated overnight on
Columbia blood agar plates (Becton-Dickinson), are diluted in PBS, adjusted to a microbe
count of about 5 x 10° microbes/ml and placed dropwise (1-3 pl) on test plates. The test
substances comprise different dilutions of the test substances (1:2 dilution steps). The
cultures are incubated at 37°C in the presence of 5% CO; for 18-24 hours.

The lowest substance concentration in each case at which no visible bacterial growth
occurs any longer is defined as the MIC and is reported in pg/ml.

Table A (with comparative example biphenomycin B)

Ex. No. MIC | MIC MIC
1S. aureus 133|:.S. aureus E. faecium
I b by L4001 -

1 0.5 1.0 4.0

2 1.0 1.0 2.0

3 2.0 2.0 16.0

5 1.0 1.0 2.0

12 1.0 1.0 16.0

15 1.0 2.0 >32

19 1.0 1.0 16.0

67 1.0 1.0 16

68 1.0 1.0 8
Biphenomycin <0.03 >32 0.5

B
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Concentration data: MIC in pg/ml; ICsp in uM.

Systemic infection with S, aureus 133

The suitability of the compounds of the invention for treating bacterial infections can be
shown in various animal models. For this purpose, the animals are generally infected with
a suitable virulent microbe and then treated with the compound to be tested, which isin a
formulation which is adapted to the particular therapy model. The suitability of the com-
pounds of the invention for the treatment of bacterial infections can be demonstrated
specifically in a mouse sepsis model after infection with S. aureus.

For this purpose, S. aureus 133 cells are cultured overnight in BH broth (Oxoid, Germany).
The overnight culture was diluted 1:100 in fresh BH broth and expanded for 3 hours. The
bacteria which are in the logarithmic phase of growth are centrifuged and washed twice
with a buffered physiological saline solution. A cell suspension in saline solution with an
extinction of 50 units is then adjusted in a photometer (Dr Lange LP 2W). After a dilution
step (1:15), this suspension is mixed 1:1 with a 10% mucine suspension. 0.2 ml of this
infection solution is administered i.p. per 20 g of mouse. This corresponds to a cell count
of about 1-2x10° microbes/mouse. The i.v. therapy takes place 30 minutes after the infec-
tion. Female CFW1 mice are used for the infection experiment. The survival of the animals
is recorded for 6 days. The animal model is adjusted so that untreated animals die within
24 h after the infection. It was possible to demonstrate in this model a therapeutic effect of
EDjgg = .25 mg/kg for the compound of Example 2.

Determination of the rates of spontaneous resistance to S. aureus

The spontaneous resistance rates for the compounds of the invention are determined as
follows: the bacterial microbes are cultivated in 30 ml of a minimal medium (18.5 mM
Na;HPQy, 5.7 mM KH3PO4, 9.3 mM NH,Cl, 2.8 mM MgS0O;, 17.1 mM NaCl,

0.033 pg/ml thiamine hydrochloride, 1.2 pg/ml nicotinic acid, 0.003 pg/ml biotin, 1%
glucose, 25 pg/ml of each proteinogenic amino acid with the addition of 0.4% BH broth) at
37°C overnight, centrifuged at 6000xg for 10 min and resuspended in 2 m! of a phosphate-
buffered physiological NaCl solution (about 2x 10° microbes/ml). 100 pl of this cell
suspension, and 1:10 and 1:100 dilutions, are plated out on predried agar plates (1.5% agar,
20% defibrinated horse blood, or 1.5% agar, 20% bovine serum in 1/10 Miiller-Hinton
medium diluted with PBS) which contain the compound of the invention to be tested in a
concentration equivalent to 5xMIC or 10xMIC, and incubated at 37°C for 48 h. The
resulting colonies {cfu) are counted.



Exanpl e Precursor Structure Analytical Data No. Exanple 87 275A HO LC- M5
(Method 2): R =0.2 mn HOHNH2 NHS M5 (EST): Ifl/Z = 740 (M1=N N~H ~r
~~ NH=6HCI+H . 00 0 0 ~NH, 6 x HC 88 278A HO/ LC-M5 (Method 2): R =
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t he physiol ogical activity Abbreviationggaused: AMP adenosi ne nonophosphat e
ATP adenosine triphosphate BH nedium brain heart infusion nedium

Isolation of the biphenomycin-resistant S, aureus strains RN4220Bi" and T17

The S. aureus strain RN4220Bi® is isolated in vitro. For this purpose, 100 pl portions of an
S. aureus RN4220 cell suspension (about 1.2x10* cfu/ml) are plated out on an antibiotic-
free agar plate (18.5 mM Na,HPO4, 5.7 mM KH,PO,, 9.3 mM NH,Cl, 2.8 mM MgSO,,
17.1 mM NaCl, 0.033 pg/ml thiamine hydrochloride, 1.2 pg/ml nicotinic acid, 0.003 pg/ml
biotin, 1% glucose, 25 pg/ml of each proteinogenic amino acid with the addition of 0.4%
BH broth and 1% agarose) and on an agar plate containing 2 pg/ml biphenomycin B
(10xMIC), and incubated at 37°C overnight. Whereas about 1x107 cells grow on the
antibiotic-free plate, about 100 colonies grow on the antibiotic-containing plate, corre-
sponding to a resistance rate of 1x107. Some of the colonies grown on the antibiotic-
containing plate are tested for the biphenomycin B MIC. One colony with an MIC of >

50 uM is selected for further use, and the strain is referred to as RN4220Bi".

The S. aureus strain T17 is isolated in vivo. CFW1 mice are infected intraperitoneally with
4x107 S. aureus 133 cells per mouse. 0.5 h after the infection, the animals are treated
intravenously with 50 mg/kg biphenomycin B. The kidneys are removed from the surviv-
ing animals on day 3 after the infection. After homogenization of the organs, the homoge-
nates are plated out as described for RN4220Bi® on antibiotic-free and antibiotic-
containing agar plates and incubated at 37°C overnight. About half the colonies isolated
from the kidney show growth on the antibiotic-containing plates (2.2x10° colonies),
demonstrating the accumulation of biphenomycin B-resistant S. aureus cells in the kidney
of the treated animals. About 20 of these colonies are tested for the biphenomycin B MIC,
and a colony with a MIC of > 50 uM is selected for further cultivation, and the strain is
referred to as T17.
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The in vitro effect of the conmpounds of the invention can be shown in the
following assays: In vitro transcription-transliation wwth E. coli extracts

I n order tﬁq prepar e an S30 | ar| t hm clal I IQV\A ng Escherichia coli
MRE 600 Exemplapy embodiments ofph ' ALEOMRPOSKINNS \\ashed and enpl oyed
it as descrlbed for the in vitro transcrlptlon transl ation test (I\/Uller M
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reaction @%in vitro transcription-translation tests. The test
m xt ure anmounts to 1051, with 5 1 of the substance to be tested being

provided i §0[§%%‘P¢h g‘ang{)é Q(kanigt];red intravenously:

Composition:

1 mg of the compound of Example 1, 15 g of polyethylene glycol 400 and 250 g of water
for injections.

Preparation:

The compound of the invention is dissolved together with polyethylene glycol 400 in the
water with stirring. The solution is sterilized by filtration (pore diameter 0.22 pm) and
dispensed under aseptic conditions into heat-sterilized infusion bottles. These are closed
with infusion stoppers and crimped caps.

WHAT IS CLAIMED IS:




m xture of the plasm d pBESTLuc (Pronega, Germany) are used as transcription
tenplate. After incubation at 30C for 60 mn, 50 1 of luciferin solution
(20 MM tricine, 2.67 MM MSHM, 0.1 mM EDTA, 33.3 mM DIT pH 7.8, 270 M CoA,
470 M luciferin, 530 M ATP) are added, and the resulting biolumnescence is
measured in a lumnoneter for I mnute. The concentration of an inhibitor
which leads to a 50%inhibition of the translation of firefly luciferase is
reported as the IC50 In vitro transcripRipn-translation with S. aureus
extracts Construction of an S. aureus luciferase reporter plasm d For the
construcktion of a reporter plasm d which can be used in an in vitro
transcription- translation assay from@@ eus the plasm d pBESTI uc
(Promega Corporation, USA) is used. ~——coli tac pronoter present in
this plasmd in front of the firefly luciferase is replaced by the capAl

pronoter wth cgr @]ﬁﬂf ne- Dal garno sequence fromS. aureus. The
primers C\m:’For CBM ETCGEATCC-

AGAGTTTGCAAAATATACAGGCGATTATATATAATGGAAAACAAGAAAGGAA

AATAG GAGGTTTATATGGAAGACGCCA- 3' —an A~ 5' - GICATCGTICGCGGAAGACCTG 3" are
used for this. The primer J #apAl pronoter, the ribosone
bi nding site and the 5 regl a@e gene. After PCR using
pBESTIuc as tenplate it is pos of

the firefly luciferase gene \ith the fdised\capAl pronmoter. This is, after
restriction with Cal and Hi ted |i nt ogt he vepfor pBESTI uc which
has |i kew se been di gested wih Ca Hoad| | LN.Jhe resulting plasmd pla
can be replicated in E. cON and[be &ed Ns tdfplate in the S aureus in
vitro transcription-translationge’t. tPreparathon of S30 extracts fromS.
aureus 205 Six litres of BH nediumare inoculated with a 250 m overni ght
culture of an S. aureus strain and allowed to grow at 37C until the 0OD600
nmis 2-4. The lﬁ{q%lalgh are harvested by centrifugation and washed in 500 m

of cold buffer mM Tris acetate, pH 8.0, 14 mM nmagnesi um acetate, 1 nM
DIT, 1 MKCl). After renewed centrifugation, the cells are washed in 250 ni

of cold buffer @dwi t lepRlertdvhydebgend Aflof ML ain@fbrihaliypel | ets are frozen at
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-20C for 60 min. The pellets are thawed on ice in 30 to 60 mn and taken up
to atotal wvolume of 99 mM in buffer B (10 nM Tris acetate, pH 8.0, 20 nM
magnesi um acetate, 1 mM DIT, 50 MM KCI). 1.5 m portions of |ysostaphin (0.8
ng/m) in buffer B are provided in 3 precooled centrifuge cups and each
mxed with 33 m of the cell suspension. The sanples are incubated at 37C
shaki ng occasionally, for 45 to 60 mn, before 1501 of a 0.5 MDIT
solution are added. The |ysed cells area¢entrifuged at 30 000 x g and 4C
for 30 mn. The cell pellet is taken up in buffer B and then centrifuged
agai n under the sane conditions, and the collected supernatants are

conbi ned. The superngtants are centrifuged again under the sane conditions,
and 0.25 vol unes of Fouffer ,C (670 mM Trks acq;tf’ate pHRE? 0, R?‘b mVl REgnesi um

acetate, 7 nM s h eH ol pygtivate, 7 nM DI, 5.5 ATR, 70_M ami no
aci ds (conpl ete 75 g ef uvheNHKi n j Nifany) / nd
are added to the upper of t he super natlantw THe sanples arel #hcubated at

37C for 30 min. The supernat ts are di al ysed agai nst 21 of dialysis buffer
(10 MM Tris acetate, pH 8.0, 14 mM nmagnesi um acetate, 1 mM DTT, 60 mM

pot assium acetate) in ﬁl alysis tube With a 3500 Da cut-off with one

buf fer change at 4C.,overpight. Th g'eis concentr@ted to a protein
concentration of ab 2/rﬂ by ¢ the dia i s|itubeswi th cold PEG
8000 powder (Signsg, nR " at 4C. The S30 extracts ¢ d Stored in
aliquots at -70C. Determ nation of th jn the S. aureudHin vitro
transcription-transl ation assay The infiib on of protein biosynthesis of

t he conpounds can be shown in an in vitro transcription-translation assay.
The assay is based on the celR¥ree transcription and transla- tion of
firefly luciferase using the teporter plasnmid pla as tenplate and cell-free
S30 extracts obtained f ~aureus. The activity of the resulting

| uci ferase can be getected py m nescence neasurenment. The anmount of S30
extract or plasmd pla tq | oyed,must be tested anew for each
preparation in order to ot mal concentration in the test. 3 | of
the substance to be tested, dissoHved in 5% DVSO, are introduced into an
MIP. Then 10 | of a suitably concentrated plasmd solution p | a are added.
Then 46 | of a mxture of 23 | of prem x (500 nmM potassium acetate, 87.5 niM
Tris acetate, pH 8. Owh&&b®d nM ammoni um acet at e,

* is the linkage site to the nitrogen atom,
A represents a bond or phenyl,
R* represents hydrogen, amino or hydroxy,
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5 MM DTT, 50 p.g of folic acid/m, 87.5 ng of PEG 8000/m, 5 nM ATP, 1.25 nM
of each NTP, 20 M of each am no acid, 50 mM PEP (Na3 salt), 2.5 nM cAMP,
250 g of each E. coli tRNA/m) and 23 | of a suitable anpbunt of S. aureus
S30 extract are added and mi xed. After incubation at 30C for 60 mn, 50 |
of luciferin solution (20 mMMtricine, 2.67 nmM MgSO4, 0.1 nM EDTA, 33.3 nM
DTT pH 7.8, 270 M CoA, 470 MIluciferin, 530 MATP) are, and the resulting
bi ol um nescence is neasured in a lumnopeter for 206 1 mn. The
concentration of an inhibitor which |eads to a 50% i nhibition of the
translation of firefly luciferase is reported as the I C50. Determ nation of
the mninmuminhibitory copgentratio SISt andard). .The ,m.nj i.nhi bitory
concentration (MC is the ni ﬁ?mg gﬁ’ﬁ??&f?&'ﬁ?“&? fzﬁ?mhlﬂ{‘r}kddﬁl’g;bﬁq% th
which the growmth of a test mcr 9 S*¥nhi bi ted over 18-24 h. The inhibitor
concentration can in these cases be determ ned by standard m crobi ol ogi cal
net hods (see, for exanple, The National Commttee for dinical Laboratory
Standards. Methods for diluti"6If alti ni crobi al susceptibility tests for
bacteria that grow aerobically; approved standard-fifth edition. NCCLS
docunment M7-A5 [1 SBN 1-56238- 394- 9] ﬂj\%% y Road, Suite
1400, Wayne, Pennsylvania 19087- 18588&%@%%5%%?0 he}t{o}e{ga!tt&ﬁ’substances are
thereby initially provided in 1:2 dilution series into 96-well round-bottom
mcrotiter plates (Geiner) d%%ﬁ%‘iﬁ@éﬁéﬁ&érﬁ@t&%nb Andfled ar@h nli@Skr MEDBWYN  The
aerobically growing test mcrobesy(e.g. staphylococci and enterococci),

whi ch are incubated overnight on ébl unbi a bl ood agar pl ates

(Bect on-Di ckinson), are, after resuspension in 0.9% NaCl, adjusted to a

m crobe count of about 5px 10%sghehmBleaséd, and then diluted 1:150 in cation-
adjusted MH nedium (test nedium). 50 | of this suspension are pipetted onto
the test preparations provided in the mcrotiter plates. The cultures are

i ncubated at 37C f orR*uBd IR’ ihlepemlenthoof crecioter mphistntcagrovp gf fosinng ¥ cr obes
(e.g. streptococci), 2% I3RHRYbssECH,00WHRA the final concentration is
added to the nediumand the cultures are incubated in the presence of 5%
CX2. The | owest substance concentration in each case at which no visible
bacterial growth occurs awherdianger is defined as the MC and is reported in
g/m. Determination of the mninmuminhibitory concentration (M Q)
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The m ni num i nhibitory concentration (MC) is the m ninum concentration of
an antibi- otic with which the growh of a test mcrobe is inhibited over
18-24 h. The inhibitor concentration can in these cases be determ ned by
standard m crobi ol ogi cal nethods (see, for exanple, The National Committee
for dinical Laboratory Standards. Methods for dilution antim crobi al
susceptibility tests for bacteria that grow aerobically; approved
standard-fifth edition. NCCLS docunent WKf4A5 [|SBN 1-56238-394-9]. NCCLS,
940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA,
2000). The M C of the conpounds of the invention is determned in the

liquid dilution test on the 96;4ell mcratitre plate scale. The bacterial
m crobes are cultivated in a ntni nﬁFprﬁﬁe@fﬁ?ﬁdﬁ%%mﬁﬁhykﬁrZW?&Eﬁ7 mvVl KH2PO4,
9.3 mM NH4C1l, 2.8 mM MgSO™4, 17.1 mM NaCl, 0.033 g/m thiam ne
hydrochloride, 1.2 Itg/m nicagfdanic ' 0.003 lta/nl biotin, 1% glucose,
25 g/mM of each proteinogeni cq%n‘i nore[gr%egﬂsv&%dﬁogeﬁeorg&né%opetl?l?ygh of

phenyl al anine; [H -P. Kroll; unpublished]) with the addition of 0.4% BH
broth (test medium). In the cage of Enterococcus faeci um L4001,
heat-inactivated fetal calf serum (FCS; G bcoBRL, GCernany) is added to the
test nediumin a final concentration of 10% Overnight cultures of the test

mcrobes are diluted to an OD5RBaad RS 0Qdgdihied vatlDthe infirdddf ats & Which they

enterococci) in fresh test nedi Umar@ﬁé’ncieﬂ%&lﬁﬁﬁgﬂ)eiléz%e%ﬁé‘ dilutions of the
test substances (1:2 dilution 207 steps) in test medium{(200 | final

vol unme). The cultures are incubated at 37C for 18-24 hours; enterococci in
t he presence of 5% C02 The Iovie%tan@nb%taﬂ@@emqg@&‘bﬁé hfdthértepRsdmt case at

which no visible bacterial growth sQgctys, am, +-a0ES,, NHRABE Inebhxagrimg M C.
Al ternative nethod for determ ning & g AHR{fRsa | nhi'bi'tory concentration

(MC The mnimuminhibitory concentT &t on MC is the mninmum
concentration of an antibi- otic with which the growmh of a test mcrobe is
i nhi bited over 18-24 h. The inhi bi t\gkerejgoncentrati on can in these cases be
determ ned by standard m crobi ol ogi cal nmethods with nodified nmediumin an
agar dilution test (see, for exanple, The National Commttee for dinical
Laboratory Standards. Methods for dil utiiothediikhgs dteabithd caab@CHpii, bi ity
tests for bacteria that grow aerobically; approved standard-fifth edition.
NCCLS document M- A5

Zlaand Z2a independently of one another are a number 1, 2

or 3,
R“*  represents hydrogen or methyl,
and

R and R" independently of one another represent a group

of formula
R Tsc
ke IcN\RSC
wherein
* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,



[1 SBN 1-56238-394-91. NCCLS, 940 West Valley Road, Suite 1400, \Wayne,
Pennsyl vania 19087-1898 USA, 2000). The bacterial mcrobes are cultivated
on 1.5% agar plates which contain 20% defi brinated horse bl ood. The test
m crobes, which are incubated overnight on Colunbia blood agar plates
(Becton-Di ckinson), are diluted in PBS, adjusted to a m crobe count of
about 5 x 105 mcrobes/m and placed dropwise (1-3 1) on test plates. The
test substances conprise different dilatjons of the test substances (1:2
dilution steps). The cultures are incubated at 37C in the presence of 5%
CO2 for 18-24 hours. The | owest substance concentration in each case at

whi ch no visible bacteri al grgﬁh occurs .a | onger is defined as the MC
and is reported in g/n. Tabl € A (\Xf?rﬁse@gsr}yg}/%&ep Sy LR ARINGE Rl nomyci n B)
Ex, No.o. MCMCMCIC50 S. aureus 133 S: aureus E faecium S. aureus 133.
T17 L4001 Translation 1 0.5 I,d 4. . .07 3 2.0 2.0
16.0 0.2 5 1.0 1.0 2.0 0.2 1.6gl¥gﬁgisé?’§r‘#egé’}a‘%é‘%fa@9’z.o >32 0.1 19
1.0 1.0 16.0 0.1 67 1.0 1.0 16 0.1 68 1.0 1.0 8 0.2 Bi phenonycin <0.03 >32
0.5 1.5 B 208 Concentration gata:sMfmb& ®; 1C50 in M Systemc
infection with S. aureus 133 The suitability of the conpounds of the
invention for treating bacterial infections can be shown in various aninal
nodel s. For this purpose, the ggginals are generally infected with

lc is a number 1, 2, 3 or 4,

R*and R'"™ independently of one another represent hydrogen or
methyl,

R'e represents amino or hydroxy,

R'®*  represents a group of formula

ot
: N
kd 4 R®
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*  represents hydrogen, methyl or aminoethy!,
R¥  represents hydrogen or aminoethyl,

kd isanumberOorl,

and



a suitable virulent mcrobe and then treated with the conpound to be tested,
which is in a fornulation which is adapted to the particular therapy nodel.
The suitability of the com pounds of the invention for the treatnent of
bacterial infections can be denonstrated specifically in a nobuse sepsis
nodel after infection with S. aureus. For this purpose, S. aureus 133 cells
are cultured overnight in BH broth (Oxoid, Gernmany). The overnight culture
was diluted 1:100 in fresh BH broth and2egpanded for 3 hours. The bacteria
which are in the logarithm c phase of growh are centrifuged and washed
twce wth a buffered physiol ogical saline sol ution. A cell suspension in
saline solution with an ext| tlon of Sg t§ g then adjusted in a

phot oneter (Dr Lange LP 2W. ter B AMPGE o §t P (1:15), this suspension
is mxed 1:1 with a 10%rruci ne suspensi on. 0 2 m of this infection
solution is admnistered ip 19 a cell
count of about 1-2x 106 m cro R ngd%@feq]ﬁp&%ﬁea%%ﬁe pﬁél{t?gg&%ga} {)algae 30
mnutes after the infec- tion® W1 nice are used for the infection
experinment. The survival of the animals is recorded for 6 days. The ani nal
nodel is adjusted so that untreat ed4han| mal Fskdi e wwthin 24 h after the
infection. It was possible to denoRstrate I'n this nodel a t herapeutic effect
of ED100 = 1.25 ng/kg for theesco u 0 Ngxanple 2. Determ nation of the
rates of spontaneous resistance freus Rfhe spont aneous resi stance
rates for the conpounds of the invention are determned as follows: the
bacterial mcrobes are cultivated in 30 Ml of a mninmal nmedium (18.5 mM
Na2HPO4, 5.7 nM KH2PO4, 9.3 nmM NH4ACL, 2.8 nM WySH, 17.1 nM Nadl, 0.033 g/ ni
t hi am ne hydrochloride, 1.2 g/\vﬂherﬁhcotl nic acid, 0.003 g/m bi ot| n, 1%

gl ucose, 25 g/m of each proteinogenic amno acid with the addition of 0.4%
BH broth) at 37C overnight, centrlfuged at 6000xg for 10 m n and
resuspended in 2 m of a phosp*hatelsﬁﬁf%?%f‘cﬁlﬁﬁﬁs)é}iedllﬁ'ggwtomaﬂ sol uti on
(about 2x 109 m crobes/m). 100 | of this cell suspenS| on, and 1:10 and

1: 100 dilutions, are plated o ,u,on redried a | at es 5% agar, 20%
defi brinated horse bl ood, or 5%5 psen fgby B‘%ﬂ‘n #&fjhr‘? X1y 10

Mul I er-Hi nton nediumdil ut ed W th PBS) whi ch cont al n the corrpound of the

invention to be tested in a ce XM C,
and incubated at 37C for 48 hclgg'?'he%li["rggséu? 01 ogal?lg!s&s()ar?é)%&?é count ed.

R® represents hydrogen or aminoethyl,
or

5h and R together with the nitrogen atom to which they are
bonded form a piperazine ring,

kh is a number 0 or 1

and

lh is anumber 1, 2, 3 or 4,
whereby R'® and R'** are not simultaneously hydrogen,
ka is anumber O or 1,

ea isanumber 1,2 or 3,



209 Isolation of the biphenonycin-resistant S. aureus strains RN4220Bi R and
T17 The S. aureus strain RN220BiR is isolated in vitro. For this purpose,
100 I d portions of an S. aureus RN4220 cell suspension (about 1.2x 108
cfu/m) are plated out on an antibiotic- free agar plate (18.5 nM Na2HPO4,
5.7 nM KH2PO4, 9.3 mM NH4C1, 2.8 mM MgS™4, 17.1 mM Nad, 0.033 sg/ni

t hi am ne hydrochloride, 1.2 g/m nicotinic acid, 0.003 g/m biotin, 1%

gl ucose, 25 g/m of each proteinogenic apgyno acid with the addition of 0.4%
BH broth and | % agarose) and on an agar plate containing 2 pg/m

bi phenonycin B (1 OxM C), and incubated at 37C overni ght. \Wereas about 1 x
107 cells grow on the antibiotic-free plate, about 100 col onies grow on the
anti bi oti c-contai ni ng pl a?t“g, corre- sponding to a resistance rate of 1 X
10"5. Some of the colonies grown on the antibiotic- containing plate are
tested for the biphenonycin B MC. One, col on .th an M C of > 0 i

sel ected for further use,cla’aW%l’ ﬁaﬁgdgﬁﬂﬁqeﬁe?%nﬁ%&??ee QT aLe Wgﬁéﬁ% 3 The S.
aureus strain T17 is isolated 9'>vivo. CFW1 nice are infected
intraperitoneally with 4x 107 S. aureus 133 cells per nmouse. 0.5 h after

the infection, the j mal.snare_treate i-ntravepously with,50 ng/

bi phenomycin B. Theaﬁ %ﬁe@s ariaég?g@ % OBf P ergﬁP%Fv!hywag%%\%é’ on day
3 after the infection. After hor 2R 05 A SBuP HdogYans, the honoge- nates
are plated out as described for RN4220Bi R on antibiotic-free and anti bioti c-
containing agar plates and incubated at 37C overnight. @bout hal f the
colonies isolated fromthe kidneyRshow dgfowth on the ti biotic-containing
pl ates (2.2x 106 colonies), d ngt r.at.i rqu_lt he accunul 24J on.NH, bi phenonycin
B-resistant S. aureus cells in ? i y oforthe tre€atedYani mal s. About 20
of these colonies are tested for “t he "bi'ghenonmycin B M C, and a colony with
a MCof >50 Mis selected for further cultivation, gngttHé strain is
referred to as T17. 210 B. Exenplary enbodi nents of pharnaceuti cal
conpositions The conpounds of the invention can be converted into

phar maceuti cal preparations i nwf;leq%n foll owi ng way: Sol ution which can be
adm ni stered i ntravenously:

* is the linkage site to the nitrogen atom,
R?®  represents hydrogen or *—(CHz)i-NHRzZ,
wherein
R?  represents hydrogen or methyl,
and
i is a number 1, 2 or 3,
R*  represents hydrogen or methyl,
f is a number 0, 1, 2 or 3,
g is anumber 1, 2 or 3,

and



Conposition: 1 ng of the conpound of Exanple 1, 15 g of polyethyl ene glycol
400 and 250 g of water for injections. Preparation: The conpound of the
invention is dissolved together with polyethylene glycol 400 in the water
with stirring. The solution is sterilized by filtration (pore dianeter 0.22
m and di spensed under aseptic conditions into heat-sterilized infusion
bottles. These are closed wth infusion stoppers and crinped caps. WHAT IS
CLAIMED I S: 211 CLAIMS A conpound of hegnula HO MIH ~"H (1), H2N N~R3 O
RHR2 2 Oin which R26 represents hydrogen, hal ogen, am no or nmethyl, R7
represents a group of formula NH2 .~~NH2 , R ~NH2 or H2 whereby R1
represents hydrogen or hydroxy, * i.s the IinEa e site to the carbon atom

R2 represents hydrogen or nmethyl, P83 PWBPYSlert $98%group of formula 212 R4
R8 RO R4 R1 R11 | |

or

R® represents *—~CH;)z;-OH,

wherein
* is the linkage site to the carbon atom,
Z1 is a number 1, 2 or 3,

and

R’ is a group of formula

wherein
* is the linkage site to the nitrogen atom,
and
h is anumber 1, 2, 3 or 4,
R  represents amino or hydroxy,

R'® and R independently of one another represent a group of formula



Nkl yRS1T I NH */NH Owx ONHR R16 O Nd ~NRr Rz HA-OHH R18 O
NH or O* RI9 e H whereby * is the linkage site to the nitrogen atom A
represents a bond or phenyl, R4 represents hydrogen, am no or hydroxy, R5
represents a group of fornmula NH2 nR23 wherein * is the |linkage site to
the carbon atom 213 R23 represents hydrogen or a group of fornula
*-(CH2),-OH or *-(CH2)a-NH2, wherein * is the linkage site to the carbon
atom n and o independently of one anothey are a nunmber 1, 2, 3 or

R R R ll?
* Il\l\ ob * )\H/NH
kl b R wb
10b 11b
R R NH,
*/\)\H’ NH *\M/L 120
Xb or yb R

wherein
* is the linkage site to the nitrogen atom,

R"™  represents hydrogen, amino or hydroxy,
R represents hydrogen, methyl or aminoethyl,
R represents hydrogen or aminoethyl,

or

R*®and R®  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥® and R independently of one another represent
*-(CHa2)z1,-OH, *-(CHy)z25-NHR"®, *-CONHR " or
*.CHLCONHR',

wherein
* is the linkage site to the carbon atom,
R  represents hydrogen or methyl,

and



4, mis a nunber 0 or 1, R8 and R12 i ndependently of one another represent a
group of fornmula CONHR14 or *-CH2CONHR15, wherein * is the linkage site to
the carbon atom R14 and R15 i ndependently of one another represent a group
of for- nula R4a RSa Rea R9a Rtoa Rtita NH Jt 1 1 LNHL 1 ka N~Rsa wa xa
Rte. NHz O 1 Rléa O NH za Ya RHor Rsa OHea N~ H wherein * is the

| inkage site to the nitrogen atom Rda represents hydrogen, am no or
hydroxy, 214 Rsa represents hydrogen, ngghyl or am noethyl, R6a represents
hydrogen or am noethyl, or Rya and R6a together with the nitrogen atomto
which they are bonded forma piperazine ring, R8a and R 12a independently

of one anot her represent .
P Z1b and Z2b independently of one another are a number 1, 2

or 3,

and

R'* and R independently of one another represent a group

of formula
R4g ng
* N\
kg lg ng
wherein

* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*®  represents hydrogen, methyl or aminoethyl,
R*  represents hydrogen or aminoethyl,

kg isanumber Qor 1,

Ig is a number 1, 2, 3 or 4,

R*® and R'® independently of one another represent hydrogen or
methyl,

R'"™  represents amino or hydroxy,

kb isanumberQor 1,



* (CH2)zla OH *-(CH2)z2a NHR13a *-CONHRI 4a or *-CH2CONHRI Sa, wherein * is
the linkage site to the carbon atom Z la and Z2a i ndependently of one

anot her area nunber 1, 2 or 3, Rl3a represents hydrogen or nethyl, and

Rl 4a and Rl5a i ndependently of one another represent a group of fornula Roc
R 5C kc 1CN~R6C wherein * is the linkage site to the nitrogen atom Roo
represents hydrogen, am no or hydroxy, 215 R5c represents hydrogen, nethyl
or am noethyl, R6' represents hydrogenzpr am noethyl, kc is a nunber 0 or

1, and Ic is a nunber 1, 2, 3 or 4, R9a and R |a independently of one

anot her represent hydrogen or nethyl, RlOa represents am no or hydroxy,

Rl16a represents a grou f fornul R 4d R5d, kd .l dNI | d wherein * Ls the
i nkagepsi te to thg ni Frgg’e gd‘tb %ybmdepen ently of one anotﬁcGrareanum%ernl,Z,g

R'® and R' independently of one another represent hydrogen or a group of

formula
de Rse RBG Rge
R | |
K’{/H\H/N\ Be * NH .
kel lle R™ we
10e 11e
R R NH,
: NH \H’j\ ,
Xe ye R e
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amine or hydroxy,
R*  represents hydrogen, methyl or aminoethyl,
R*®  represents hydrogen or aminoethyl,

or

R*® and R®  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥*and R'* independently of one another represent
*_(CHy)z1-OH or *-(CH,)z2.-NHR ',

wherein

* is the linkage site to the carbon atom,



Rod represents hydrogen, am no or hydroxy, R5d represents hydrogen, nethyl
or am noethyl, R6d represents hydrogen or am noethyl, kd is a nunber 0O or

1, and 216 Idis a nunber 1, 2, 3 or 4, Rlsa and Rl9a i ndependently of one
anot her represent hydrogen or a group of fornula R 4h 5h qt +lh N~ Rsn
wherein * is the linkage site to the nitrogen atom R4h represents

hydr ogen, am no or hydroxy, R5h represents hydrogen, nethyl or am noethyl,
R61 represents hydrogen or am noethyl, 912 RS5h and R6h together with the
nitrogen atomto which they are bonded forma piperazine ring, khis a
nunber 0 or 1 and Ih is a nunber 1, 2, 3 or 4, whereby Rlaa and Rl19a are
not si nul taneously hydrogen, & | is a nunber 1, 2 or

3, 217 and la, wa, xa and ya nde%@mﬁ@ﬂ%dfﬂg%ﬂémﬁﬂy?h are a nunber 1,
2, 3 or 4,

and

Zle and Z2e independently of one another are a number 1, 2
or3,

% and R''® independently of one another represent hydrogen or
methyl,

R'™  represents amino or hydroxy,
ke is a number O or 1,
and

le, we, xe and ye independently of one another are a number 1, 2, 3
ord,

whereby R'® and R" are not simultaneously hydrogen,
R*  represents a group of formula *_CONHR”,

wherein

* is the linkage site to the carbon atom,

R®  represents a group of formula



R9 and R11 i ndependently of one another represent hydrogen, nethyl,
*-C(NH2)=NH or a group of fornula RRO RRL p | NHor NH2 f g1 H2N h
wherein * is the linkage site to the nitrogen atom R20 represents hydrogen
or *-(CH2); NHRzz wherein R22 represents hydrogen or nethyl, and i is a
nunber 1, 2 or 3, R21 represents hydrogen or nethyl, f is a nunber 0, 1, 2
or 3, gis anunber 1, 2 or 3, and 218 his a nunber 1, 2, 3 or 4, or R8
represents * (CH2)Z1-OH, wherein * is pie linkage site to the carbon atom
Zi is a nunber 1,20r3, and R9 is a group of formula O NHZ

R RY RY lFQf
|
* N\ of *)\H/NH -
kL JF R wi
10f 11f
R R NH,
. NH \HJ\ o
xf or VR 2
wherein
* the linkage site to the nitrogen atom,

RY"  represents hydrogen, amino or hydroxy,
Rf represents hydrogen, methyl or aminoethyl,
R represents hydrogen or aminoethyl,

or

R¥and R*  together with the nitrogen atom to which they
are bonded form a piperazine ring,

R¥ and R independently of one another represent
*(CHy)z1~OH or *-(CHy)zo+NHR ',

wherein

* is the linkage site to the carbon atom,
R represents hydrogen or methyl,

and



M2N Jh wherein * is the linkage site to the nitrogen atom and his a
nunmber 1, 2, 3 or 4, R10 represents am no or hydroxy, Rl6 and R17

i ndependently of one another represent a group of fornmula 219 Rob R5b R8b
ROb NH kb Ib NIl R6b , wo Rob Rllb ~ NH2 NH x b or Ri2b yb wherein * is
the linkage site to the nitrogen atom Rob represents hydrogen, am no or
hydr oxy, RSb represents hydrogen, nethyl or am noethyl, R6b represents
hydrogen or ami noethyl, or R5b and R6b2tsogether with the nitrogen atomto
whi ch they are bonded forma piperazine ring, R8b and 8126 i ndependently of
one anot her represent *-(CH2)zlb-OH, *-(CH2)z2b-NHR136 *- CONHR14b or

"- GH2CONHRLSD wherein  * is the li %?gr?d ibtt eir'{d%pénra%nﬁ)@ro grrlle 2?1;[0 nf;lr are a

number 1, 2 or 3,

R*"and R''f  independently of one another represent hydro-
gen or methyl,

RMf represents amino or hydroxy,
kf is a number O or 1,
and

If, wf, xf yf independently of one another are and a number 1,
2,3 0r4,

d and e independently of one another are a number 1, 2 or 3,
k isanumberOorl,

I, w, x and y independently of one another are a number 1, 2, 3 or 4,

M XOry .
y independently of one another may when w, x or y equals 3
carry a hydroxy group,

or one of its salts, its solvates or the solvates of its salts.

2. The compound of claim 1, corresponding to formula



R13b represents hydrogen or nmethyl, and 220 ZI b and Z2b i ndependently of
one anot her area nunber 1, 2 or 3, and Rl4b and R15b i ndependently of one
anot her represent a group of fornmula Rog Rbg | kg jg N R Sg wherein * is
the linkage site to the nitrogen atom Rog represents hydrogen, am no or
hydroxy, R59 represents hydrogen, nethyl or am noethyl, R69 represents
hydr ogen or am noethyl, kg is a nunber 0O or 1, and Ig is a nunber 1, 2, 3
or 4, ROb and Rl | b i ndependently of onezanother represent hydrogen or

met hyl, R10b represents am no or hydroxy, kb is a nunber 0 or 1, 221 |Ib,
wb, xb and yb independently of one another are a nunber 1, 2, 3 or 4, R18
and R19 i ndependently of one another represent hydrogen or a group of
fornmul a Roe R5e | Rae R9e HO

in which

R*®  represents hydrogen, halogen, amino or methyl,

R' represents hydrogen or hydroxy,

R? represents hydrogen or methyl,

R’ s as defined in claim 1,

or one of its salts, its solvates or the solvates of its salts.
3. The compound of claim 1, wherein

R?*®  represents hydrogen, chlorine or methyl.
4. The compound according of claim 1, wherein

R} represents a group of formula

R* 8 9
WH R L0 T |
NH
A A NG A A



NH ke Ire N Rae we R Oe Rile NHZ NH \~ xe or Rl12e ~_Jy e wherein * is
the linkage site to the nitrogen atom Roe represents hydrogen, am no or
hydroxy, Rb5e represents hydrogen, nethyl or am noethyl, R6e represents
hydrogen or ami noethyl, or R$e and R6e together with the nitrogen atomto
which they are bonded form a piperazine ring, R8e and Rl 2e independently of
one anot her represent -(CH2)zle OH or *-(CH2)Z2C NHRI 3e wherein * is the

| i nkage site to the carbon atom 222 R3&% represents hydrogen or nethyl,
and Z |l e and Z2e independently of one another area nunmber 1, 2 or 3, R9e
and R] | e independently of one another represent hydrogen or nethyl, Rl0e
represents am no orxgxgégxy, ke is a nunber 0 or 1, and

* is the linkage site to the nitrogen atom,
R represents hydrogen, amino or hydroxy,

R’ represents a group of formula

2
*
23
\Hf\a
wherein

* is the linkage site to the carbon atom,

R® represents hydrogen or a group of formula *--(CH,),-OH or
*-(CHz)o-NH,

wherein
* is the linkage site to the carbon atom,

n and o independently of one another are a number 1, 2, 3 or
4,

m is anumber O or 1,
R® represents a group of formula *_CONHR" or *-CH,CONHR",
wherein

* is the linkage site to the carbon atom,



|l e, we, xe and ye independently of one another are a nunber 1, 2, 3 or 4,
wher eby R18 and R19 are not sinultaneously hydrogen, R24 represents a group
of formula *-CONHR25 wherein * is the linkage site to the carbon atom R25
represents a group of fornmula 223 Ra Ref R8f Ref I I NH kf If N~-Rsr wf
Rfof Rfif NHZ NH xf or yf R12f wherein * the linkage site to the nitrogen
atom RAf represents hydrogen, am no or hydroxy, Rsf represents hydrogen,
met hyl or am noethyl, R6r represents hyzdrogen or am noethyl, or Rsf and
R6f together with the nitrogen atomto which they are bonded form a
piperazine ring, R81 and R12f independently of one another repr esent

(CH2)zjf-OH or *-(CH2) z4f i nkage site to the
carbon atom  RI3f represt W?é}%&ﬂ‘y@ﬁy ﬁt?ﬂ??ﬂcﬁhsr represent & Bfoup of Tor-
Rda R5a RBa $ga 1Da
kal lla R™ wa . X a

NH, o
* * 16a
R
-
\E%;aLR1ZE or %Lﬁ
OH

wherein

* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*  represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,

or

R*and R®  together with the nitrogen atom to which they
are bonded form a piperazine ring,

R*and R'"™ independently of one another represent
*.(CHa)z15-OH, *-(CHy)z2,-NHR ¥, *-CONHR'* or
*.CH,CONHR ™,

wherein

* is the linkage site to the carbon atom,



and 224 ZIf and Z2f independently of one another area nunber 1, 2 or 3, RO
r and R'f independently of one another represent hydro- gen or nethyl, RL1Of
represents am no or hydroxy, kf is a nunber 0 or 1, and |If, wf, xf yf

i ndependently of one another are and a nunber 1, 2, 3 or 4, d and e

i ndependently of one another are a nunmber 1, 2 or 3, Kk is a nunber 0 or 1,
1, w, x and y independently of one another are a nunber 1, 2, 3 or 4,

Jw, xory independently of one another mag8vhen w, x or y equals 3 carry a
hydroxy group, or one of its salts, its solvates or the solvates of its
salts. 2. The conpound of claim1, corresponding to formula 225 HO M\H 2N
HR(la), N OHH2RL NH2 in i,ch represent.s hydroge hal ogen
amno or methyl, R represents h?@?86@§z§tmﬁ§§ﬂ§§§?ﬁ*&y?%ﬁggggﬁ@?Ehydrogen

or nethyl,

R™  represents hydrogen or methyl,
and

R'" and R"™ independently of one another represent a
group of formula

T
* N\
ke Ic Rec
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*  represents hydrogen, methyl or aminoethyl,

R*  represents hydrogen or aminoethyl,

ke is a number O or 1,
and
le is a number 1, 2, 3 or 4,

R and R'* independently of one another represent hydro-
gen or methyl,

R'™  represents amino or hydroxy,



R3 is as defined in claiml1, or one of its salts, its solvates or the
solvates of its salts. 3. The conpound of claim1l, wherein R26 represents

hydrogen, chlorine or nethyl. 4. The conpound according of claiml1, wherein
R3 represents a group of formula 4 R HR3 RO R4 RIO R11 k I NH or NH LN
R5, I I 0 Wx 226 whereby * is the linkage site to the nitrogen atom R4

represents hydrogen, am no or hydroxy, R5 represents a group of formula
NNH2 R23 L_Jmwherein * is the linkagesite to the carbon atom R23
represents hydrogen or a group of formula *-(CH2),-OH or *-(CH2)a NHZ2,
wherein * is the Iinkage site to the carbon atom n and o independently of
one another are a nunber 0 or 1, R8 represents

a group of fornula *- CONHR14 & &Eﬁiﬁﬁgﬁl%mp O fERR

o
: N
kd ld R
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R* represents hydrogen, methyl or aminoethyl,
R represents hydrogen or aminoethyl,

kd is anumber 0 or 1,

and
1d is a number 1, 2, 3 or 4,
ka is a number 0 or 1,

and

la, wa, xa and ya independently of one another are a number
1,2,30r4,

R’andR'""  independently or one another represent hydrogen, methyl,
*—C(NH;)=NH or a group of formula



wherein * is the linkage site to the carbon atom 227 R14 and R15

i ndependently of one another represent a group of for- nula R4a Rya RBa ROa
Rios Rl118 L NHNH ka la MRsa wa xa NH ORlsa 12a or NV Ya RH OH
wherein * is the linkage site to the nitrogen atom Rda represents
hydrogen, am no or hydroxy, Rya represents hydrogen, nethyl or am noethyl,
Rea represents hydrogen or am noethyl, or Rya and ROB together with the
nitrogen atomto which they are bondedzfporm a piperazine ring, Rsa and Rl2a
i ndependently of one another represent *-(CH2)zla OH, *-(CH2)z28 NHR13a

*- CONHR14a or *-CH2CONHRI sa wherein * is the linkage site to the carbon
atom 228 Zia and Z2a independentF{Zy of %gp anot her ar ga nunber 1, 2 or 3,

x !
or
f g

wherein
* is the linkage site to the nitrogen atom,
R represents hydrogen or *—(CHz)i-NHRZZ,
wherein
R* represents hydrogen or methyl,
and

1 is a number 1, 2 or 3,

R*'  represents hydrogen or methyl,

f is anumber 0, 1, 2 or 3,
g 1s a number 1, 2 or 3,
and

h is anumber 1, 2, 3 or 4,

or
R® represents *—(CHj,)z,-OH

wherein



R13a represents hydrogen or nethyl, and Rl4a and R sa i ndependently of one
anot her represent a group of fornula Roc Rsc | kc ICNNR6c wherein * is
the linkage site to the nitrogen atom Roo represents hydrogen, am no or
hydroxy, Rso represents hydrogen, nethyl or am noethyl, R6cCc represents
hydrogen or am noethyl, kc is a nunber 0 or 1, and Ic is a nunber 1, 2, 3
or 4, RO and Rl |a independently of one another represent hydro- gen or
met hyl , R10a represents am no or hydroxyg3l 229 Rl6a represents a group of
formula R4d Rsd | kd IdNIl Ré6d wherein * is the |inkage site to the
nitrogen atom Rod represents hydrogen, am no or hydroxy, Rsd represents
?gd;ogﬁnm,)e;re'(t)hglr (ir LQm n?ﬂhw]lnkagequetB erc%reorﬁta Onr}}/dr ogen or am noet hyl, kd

Z1 isanumber 1, 2 or 3,
and

R’ represents a group of formula

wherein
* is the linkage site to the nitrogen atom,
and
h isanumberl, 2,3 or4,

R" represents amino or hydroxy,

R*  represents a group of formula *~CONHR?,
wherein
* is the linkage site to the carbon atom,

R¥  represents a group of formula



and Id is a nunber 1, 2, 3 or 4, kais a nunber O or 1, and la, wa, xa and
ya i ndependently of one another are a nunber 1, 2, 3 or 4, RO and R’

i ndependently or one anot her represent hydrogen, nethyl, *-C(NH2)=NH or a
group of formula 230 R20 RR1 p | NHor NH2 f 1 H2ZN h wherein * is the

| i nkage site to the nitrogen atom R20 represents hydrogen or *-(CH2)

NHR22, wherein R22 represents hydrogen or nethyl, and i is a nunber 1, 2
or 3, R 21 represents hydrogen or nethyb3zz f is a nunber 0, 1, 2 or 3, g is
a nunber 1, 2 or 3, and his a nunber 1, 2, 3 or 4, or R8 represents
*-(CH2)zi -OH wherein

af of

R R

R4f R5f
N - Bf * 1
kCTe R wi

10 11f
N R NH,
*/\)\H/NH \HL 12f
x f or yf R
wherein
* is the linkage site to the nitrogen atom,
R represents hydrogen, amino or hydroxy,

R represents hydrogen, methyl or aminoethyl,

R represents hydrogen or aminoethyl,

R*" and R® together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥ and R independently of one another represent
*(CHy)z1-OH or *-(CHy)zo+NHR',

wherein
* is the linkage site to the carbon atom,
R""  represents hydrogen or methyl,

and



231 * is the linkage site to the carbon atom Z1 is a nunber 1, 2 or 3,
and R9 represents a group of formula O NH2 HZN Jh wherein * is the

| i nkage site to the nitrogen atom and h is a nunber 1, 2, 3 or 4, R1L
represents am no or hydroxy, R24 represents a group of formula *-CONHR25
wherein * is the linkage site to the carbon atom R25 represents a group of
formula 232 R4f Ref R8f Ref NH kf If NI R6f , wf RIOF Rfff NHz NH °
r,"1YT xf orRizf wherein * is the |linkage site to the nitrogen atom R4f
represents hydrogen, am no or hydroxy, Rsf represents hydrogen, nethyl or
am noet hyl ,

Z1fand Z2f independently of one another are a number 1, 2
or 3,

R*"and R'"f independently of one another represent hydrogen or
methyl,

R represents amino or hydroxy,
kf is a number Q or 1,
and

If, wf, xf and yf independently of one another are a number 1, 2, 3 or
4,

k isanumberQorl,

I, wand x independently of one another are a number 1, 2, 3 or 4,

independently of one another may when w or x equals 3 carry
a hydroxy group,

or one of its salts, its solvates or the solvates of its salts.
5. The compound of claim 1, wherein

R’ represents a group of formula

whereby



R6f represents hydrogen or am noethyl, or Rsf and R6f together with the
nitrogen atomto which they are bonded form a piperazine ring, R8f and R12f
i ndependently of one another represent *-(CH2)zfrCOH or *-(CH2)z2r R 3f
wherein * is the linkage site to the carbon atom R13f represents hydrogen
or nmethyl, and 233 Z 1 f and Z2f independently of one another area nunber
1, 2 or 3, RO f and R If independently of one another represent hydrogen
or nethyl, RIO represents ami no or hyansxy, kf is a nunber 0 or 1, and
If, wf, xf and yf independently of one another are a nunber 1, 2, 3 or 4, k
is a nunber 0 or 1, 1, w and x independently of one another are a nunber 1,
2, 3 or 4, Jworx ingepend of not her when w or x equals 3
carry a hydroxy groﬁp, %6 Xl@ﬁeisﬁ tod ?P’émgiﬂf@toﬁbl vates or the sol vates of
its salts. 5. The corrpound of claim1, wherein R3 represents a group of

formula \ r , NHYINgi2 represents a group of formula *~CONHR ' or *-CH,CONHR",
wherein
* is the linkage site to the carbon atom,

R'* and R" independently of one another represent a group of for-

mula
LF*T% R1Oa $11a
NH
\ Ga * * NH
NH, o
* * R 5
-
\E&;L\sza H
OH
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*® represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,

or

“and R®  together with the nitrogen atom to which they
are bonded form a piperazine ring,



XX\ R12 whereby 234 * is the linkage site to the nitrogen atom R12
represents a group of formula *-CONHR14 or *-CH2CONHRI S wherein * is the
| i nkage site to the carbon atom R14 and R15 i ndependently of one anot her
represent a group of for- nmula Rda Rba Rea R9a Rl0a Rlla | f~ r , NH NH
AL ~L ,Xla N\Rea N/v ~xa NHZR O _ la Rsa\M~ 1lsaor v YH
wherein * is the linkage site to the nitrogen atom R4a represents
hydr ogen, ami no or hydroxy, Rba repres%' ts hydrogen, nethyl or am noethyl,
R6a represents hydrogen or am noet hyl, Rba and R6a together with the
nitrogen atomto which they are bonded forma piperazine ring, 235 R38' and
R12a i ndependently of one another represent *-(CH2)zla-OH *-(CH2)z2a-NHRl aa
*- CONHR14a or R¥and R™ independently of one another represent
*(CH,)z15.-OH, *~(CHy)z20-NHR'*?, *_CONHR " or
*.CH,CONHR "™,

wherein
* is the linkage site to the carbon atom,

Zlaand Z2a independently of one another are a
number 1, 2 or 3,

R"® represents hydrogen or methyl,
and

R'* and R'* independently of one another represent a
group of formula

4c 5¢

o
: N
ke Tic R®
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R>® represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,

ke is anumber Q or 1,

and



*- CH2CONHRI Sa wherein * is the linkage site to the carbon atom Zia and Z2a
i ndependently of one another area nunber 1, 2 or 3, Rl3a represents
hydrogen or nethyl, and Rl4a and Rl sa i ndependently of one anot her

represent a group of fornmula Roo R5¢ 1 kc ICN~R6c wherein * is the

| i nkage site to the nitrogen atom R4' represents hydrogen, am no or

hydr oxy, RSC represents hydrogen, nethyl or am noethyl, R6' represents
hydrogen or ami noethyl, kc is a nunber Q3¢r 1, and 236 Ic is a nunber 1,

2, 3 or 4, ROa and Rl la independently of one another represent hydro- gen
or nethyl, RlOa represents am no or hydroxy, Rl6a represents a group of

formula R 4d Rsd | kd IdN ~ Red l\émerellsgnumberl,2,3or4,

R*and R'® independently of one another represent hydro-
gen or methyl,

R'™  represents amino or hydroxy,

R'®*  represents a group of formula

R* R
. I
N
kd ~Tld R¥
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R*  represents hydrogen, methyl or aminoethyl,
R represents hydrogen or aminoethyl,

kd is anumber O or 1,

and
id is anumber 1,2, 3 or 4,
ka is a number 0 or 1,

and

la, wa, xa and ya independently of one another are a number
1,2,30r4,



* is the linkage site to the nitrogen atom Rod represents hydrogen, am no
or hydroxy, Rsd represents hydrogen, nethyl or am noethyl, R6d represents
hydrogen or ami noethyl, kd is a nunber 0 or 1, and Id is a nunber 1, 2, 3
or 4, ka is a nunber 0 or 1, and Ila, wa, xa and ya independently of one
another are a nunber 1,2,30r4, 237 vy is a nunber 1, 2,3o0r4, L Jy may when
y equals 3 carry a hydroxy group, or one of its salts, its solvates or the
solvates of its salts. 6. The conpound of7 claim 1, wherein R3 represents a
group of formula ORI6 O Hor d H A-OH whereby * is the linkage site to
the nitrogen atom A represents a bond or phenyl, R16 and R 7 independently
of one anot her repr(}a,sent isaag&ggg 1?5,§8rr£fu' a Rob R5b R8b Rsb I N ~ R6b NH

™

may when y equals 3 carry a hydroxy group,

or one of its salts, its solvates or the solvates of its salts.

6. The compound of claim 1, wherein
R’ represents a group of formula
O
* 16 O
R . o
A—OH H
whereby

is the linkage site to the nitrogen atom,
A represents a bond or phenyl,

R¢ and R"" independently of one another represent a group of formula

R&b Rgb

ab 5b
R Fli ,
kbl Jb R Wb
R10b

11b
R . NH,
* NH o \HJ\

wherein



kb Ib wo R 10b R 11b NH NH b or yb R12b wherein 238 * is the |inkage
site to the nitrogen atom Rob represents hydrogen, am no or hydroxy, R5b
represents hydrogen, methyl or am noethyl, R6b represents hydrogen or

am noethyl, or R5b and R6b together with the nitrogen atomto which they
are bonded forma piperazine ring, R8b and R12b i ndependently of one

anot her represent *-(CH2)zlb-OH or *-(CH2)z2b-NHRI Sn wherein * is the
linkage site to the carbon atom RI13b sgpresents hydrogen or nethyl, and
Zl b and Z2b i ndependently of one another are a number 1, 2 or 3, ROb and Rl
| b i ndependently of one another represent hydrogen or nethyl, RL Gb
represents amno or hydroxy, kb is a nunber O or 1, Ib, wb, xb and yb

i ndependent |y of one anot*her &t i&ecdinkageisele ta themnitrggengtom, 239 d is a nunber
1, 2 or 3,

R*®  represents hydrogen, amino or hydroxy,
R™®  represents hydrogen, methyl or aminoethyl,
R®  represents hydrogen or aminoethyl,

or

R*®and R®  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R*™and R'"™ independently of one another represent
*—(CHz)zm-OH or *-(CHz)Zzb-N}IRBb,

wherein

* is the linkage site to the carbon atom,
R represents hydrogen or methyl,

and

Z1band Z2b independently of one another are a number 1, 2
or3,

R® and R'"® independently of one another represent hydrogen or
methyl,

R0 represents amino or hydroxy,
kb is anumber O or 1,

Ib, wb, xb and yb independently of one another are a number 1, 2, 3
ord,



or one of its salts, its solvates or the solvates of its salts. 7. The
conpound of claim1, wherein R3 repesents a group of fornula RL8 ONH O *
R19 H whereby * is the linkage site to the nitrogen atom R18 and R19

i ndependently of one anot her represent hydrogen or a group of forula Rye
R5e IRBe R9e 1 ~[ NH ke le NNRee , "/ we Rl0e Rile 1 NH2 NH xe of Rl2e
ye wherein * is the linkage site to the nitrogen atom 240 Roe represents
hydrogen, am no or hydroxy, Rse represerpés hydrogen, nethyl or am noethyl,
R6e represents hydrogen or am noethyl, or R 5e and R6e together with the
nitrogen atomto which they are bonded form a piperazine ring,

d is a number 1, 2 or 3,

or one of its salts, its solvates or the solvates of its salts.

7. The compound of claim 1, wherein

R? repesents a group of formula

R
I
o) NH
0O
. N/R19
° H
whereby
* is the linkage site to the nitrogen atom,

R'® and R" independently of one another represent hydrogen or a group of

fomula
40 5o RSe RQe
R ? ’/J\EP’}/hH
X N\ 6e * ’
ke le R™ we
10e 11e
R R NH,
. NH y
X e or ve R1%
wherein

* is the linkage site to the nitrogen atom,



R8 and Rl12e independently of one another represent *-(CH2)Zl e OH or
*-(CH2)Z2, NHRI 3e wherein * is the linkage site to the carbon atom Rl3e
represents hydrogen or nethyl, and Z le and Z2e independently of one

anot her area nunber 1, 2 or 3, Rge and Rlle independently of one another
represent hydrogen or nethyl, Rl0e represents am no or hydroxy, ke is a
nunber 0 or 1, and Ile, we, xe and ye independently of one another are a
nunber 1, 2, 3 or 4, 241 whereby R18 agmgd R19 are not sinultaneously
hydrogen, e is a nunber 1, 2 or 3, or one of its salts, its solvates or the
solvates of its salts. 8. A nmethod for preparing a conpound of formula (1)
of claim1l or one of its salts sol vates or solva%gégpf its salts, wherein

[A] a conpound of formul & HO NRIEESHLIRArEen #ing or E¥R O wherein R2, R7

and R26 have the nmeaning indicated in claim1, and hoc is tert-

but oxycar bonyl, is react qgsei n rgprgg/&issﬁy%goege&rlggt%lsorfgn;i%émytn t he presence of

one or nore dehydrating

R*  represents hydrogen or aminoethyl,
or

R*and R%*  together with the nitrogen atom to which they are
bonded form a piperazine ring,

R*and R'* independently of one another represent
*_(CHa)z1e-OH or *-(CHy)z2e-NHR ',

wherein

* is the linkage site to the carbon atom,
R represents hydrogen or methyl,

and

Zle and Z2e independently of one another are a number 1, 2
or 3,

R*and R''® independently of one another represent hydrogen or
methyl,

R'™  represents amino or hydroxy,
ke isanumber O or 1,
and

le, we, xe and ye independently of one another are a number 1, 2, 3
ord,



reagents with a conpound of fornmula H2NR3 (111), wherein R3 has the neaning
indicated in claiml, and subsequently with an acid, by hydrogenolysis, or
with an acid and by hydro- genolysis or [B] a conpound of fornula 242 (1V),
BnO nNH z~ OH HORHR2 0 wherein R2, R7 and R26 have the neaning
indicated in claiml1, and Z is benzy- |oxycarbonyl, is reacted in a

t wo- st age process firstly in the presence of one or nore dehydrating
reagents with a conpound of fornula HZNR® (111), wherein R3 has the neaning
indicated in claim1, and subsequently with an acid or by hydrogenol ysis.

9. A nmethod for preparing a conpound of forrmula (1) of claim1l or one of its

sol vates, wherein a salt ,of said cC und or. a, sol vat f a salt of said
conpound is con- verted ivﬁl}%ebéglidaﬂgmﬁﬁﬂowmff}{%f 33‘?’3 Mwith the
addition of a base. 10. The conpound of claim1 for the treatnent and/or
prophyl axi s of diseases. ; od ~f or the production of a nedi canent for
the treatnent, propﬁeyl axilgs.gg}lébgfggto%’ht and prophyl axis of diseases using a
conmpound of claim1. 12. A nethod for the production of a nedicanment for the

Lreatment, promivhastfs Qilts, i SN BOGIPANDIAKLe of bacterial diseases

usi ng a conmpound of claim 1. . A medi canent conprising at |east one
conpound of claim1 in conbination with at |east one inert, non-toxic,

phar maceut§ cal | A nfethiddatet prepxiéngod €dthpound of formula (1) of claim 1 or one of its salts,
solvates or solvates of its salts, wherein

[A] a compound of formula

wherein R?, R” and R have the meaning indicated in claim 1, and boc is rert-
butoxycarbonyl,

is reacted in a two-stage process firstly in the presence of one or more dehydrating
reagents with a compound of formula

HNR? (110),
wherein R’ has the meaning indicated in claim 1,

and subsequently with an acid, by hydrogenolysis, or with an acid and by hydro-
genolysis

or

[B] a compound of formula



243 14. The medi canent of claim 13 for the treatnent, prophylaxis or
treatnent and prophylaxis of bacterial infections. 15. A nethod for
controlling bacterial infections in hunmans and animals by adm nister- ing an
anti bacterially effective anobunt of at |east one conpound of clains 1 or of
a nedi canment of claim 13.

242

Iv),

wherein R%, R7 and R” have the meaning indicated in claim 1,and Zis benzy-
loxycarbonyl,

is reacted in a two-stage process firstly in the presence of one or more dehydrating
reagents with a compound of formula

H,NR? (I11),
wherein R? has the meaning indicated in claim 1,

and subsequently with an acid or by hydrogenolysis.

9. A method for preparing a compound of formula (I) of claim 1 or one of its solvates,
wherein a salt of said compound or a solvate of a salt of said compound is con-
verted into said compound by chromatography with the addition of a base.

10.  The compound of claim 1 for the treatment and/or prophylaxis of diseases.

11. A method for the production of a medicament for the treatment, prophylaxis or
treatment and prophylaxis of diseases using a compound of claim 1.

12. A method for the production of a medicament for the treatment, prophylaxis or
treatment and prophylaxis of bacterial diseases using a compound of claim 1.

13. A medicament comprising at least one compound of claim 1 in combination with at
least one inert, non-toxic, pharmaceutically suitable excipient.



14.

15.

243

The medicament of claim 13 for the treatment, prophylaxis or treatment and
prophylaxis of bacterial infections.

A method for controlling bacterial infections in humans and animals by administer-
ing an antibacterially effective amount of at least one compound of claims! or of a
medicament of claim 13.





