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 produe-
tion of nedicaments for the treatnent and/or prophylaxis of diseases, in
particutar of Dbacterial infections. WO 03/106480 and WO 04/0 1 2 8 1 6
descri be macrocycl es of the bi phenonycin B type which have anti bacteri al
activity and have am de and ester substituents respectively. US 3,452, 136,
thesis of R U Meyer, Stuttgart University, Germany 1991, thesis of W
Lei tenberger, Stuttgart University, Germany 1991, Synthesis (1992), (10),
©1025-30, J. Chem Soc., Perkin Trans. 1 (1992),(1),123-30, 1. 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
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(!), 135-40, Synthesis
(1992),(12),1248-54, Appl. Environ. Mcrobiol. (1992),58(12),3879-8, J.
Chem Soc., Chem Comun. (1992), (13), 951-3 describe a structurally
rel ated natural product, biphenonycin A which has a further substitution
with a hydroxy group on tfiRiyiRGHAFXaife-MalitovAai vral products in teens of
their properties do not CUWET_TMTTTTTE?TFﬁUxTEﬁE ts for antibacterial
medi canents. Al though structurally different agents with anti bacteri al
act i vi t yTheanventiotadel atds lt@aroibadtireal amideahacrdcdyeledmdahalids or théir preparsticance i s a
regul ar theisedeldivd thé yreatmiont@hd/ongroptivdaxiosf disegmends arll tiidse edrftiecprote- t her apy are
t her ef ortpnd€sietidihents Br tHAtRa®kknC&id/ @ fprdphelaRis 06 @déastsNiAnkticRros therefore to
provi de yagxéga] imeslioakt er nati ve com pounds with the same 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, 1. 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, 1. Aatibiot. (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, J. 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 (RN4220Bi' 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 conmpounds of fornula HO MHJ~ H HZN N\R3 ORH O in
whi ch R26 represents hydrogen, hal oggn, amno or nethyl, R represents a
group of formula 3 " ,,""NH2 ,,'".~NH2 Rt NHor 2 z whereby R represents
hydr ogen or hydroxy, * is the linkage site to the carbon atom R2

repr ese’lf{ﬁefagéf QQEWF@EEIQ%%W iﬁﬁerre%?é RYOVide fovdl AidRiBMmaifd &wl.2 R4 RB Ry R24

RlL R11 Lpoun ith the same Or 1mprove4§ aftibacterial activity for the treatment of 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 comprisesa -
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 $. aureus strains.

The invention relates to compounds of formula

o "

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

R represents a group of formula



NHz RI6 O i y Rz HN Ji NR" AOHH RI81 ONH or O" RL9 e N H
whereby 4 * is the linkage site to the nitrogen atom A represents a bond
or phenyl, R4 represents hydrogen, ami no or hydroxy, R5 represents a group
of formula NHZ Rzs wherein * is the |inkage site to the carbon atom R23
represents hydrogen or a group of formula *-(CH2)"-OH or *-(CH2)o NHZ2,
wherein 1 1 * is the linkage site to the carbon atom n and o i ndependently
of one another are a nunber 1, 2, 3 or 4, mis a nunber 0 or 1, .R8 and Ri g
i ndependently of one another represerg a group of fornula

N " SNH,
R1 [ * .
""‘I‘*/ NH2 or “"’t’/\./\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
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whereby




*- CONHR14 or *-CH2CONHR15, wherein * is the linkage site to the carbon
atom Rl14 and R1 5 independently of one another represent a group of formnula
5 Raa Rsa IRea Rea Rioa Rtta ~,NH NH ~~~ wka la N\~NRba a xa Rl8a . NH O
2 Rtes ONHO ya Rt2a, Hor Rrea i OHea H wherein * is the linkage site
to the nitrogen atom Rd4a represents hydrogen, am no or hydroxy, Rsa
represents hydrogen, nethyl or am noethyl, R6a represents hydrogen or

am noethyl, or Rsa and R6' together with the nitrogen atomto which they
are bonded forma piperazine ring, Rpa and Rt 2a independently of one

anot her represent *-(CH2)zla-OH *-(CH2)na-NHR13a, * CONHR 4a or

*- CH2CONHR1Sa wher ein

* 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
\Hﬁ‘\R
wherein

* is the linkage site to the carbon atom,

R? represents hydrogen or a group of formula *(CH,),-CH or
*'(CHZ)o“NHZ:

wherein
L} L]
* is the linkage site to the carbon atom,
n and o independently of one another are a number 1, 2, 3 or 4,

m isanumberQorl,

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




* is the linkage site to the carbon atom +ZI a and Z2a i ndependently of one
another are a nunber 1, 2 or 3, 8138 represents hydrogen or nethyl, 6 and
Rl4a and Rl5a i ndependently of one another represent a group of fornula Roc
R5c kc IcNR6c wherein * is the |linkage site to the nitrogen atom Roc
represents hydrogen, am no or hydroxy, Rsc represents hydrogen, nethyl or
am noet hyl, R6c represents hydrogen or am noethyl, kc is a nunber 0 or 1,
and Ic is a nunber 1, 2, 3 or 4, RO9a and R'' independently of one another
represent hydrogen or nethyl, R Oa rgpresents am no or hydroxy, Rl6a
represents a group of fornula Rod R5d | NR6d kd 1dN 7 whereinr * is
the linkage site to the nitrogen atom '

10a Ma
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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)z/-OH, *-(CH3)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,



Rod represents hydrogen, am no or hydroxy, Rsd represents hydrogen, nethyl

or am noethyl, R6d represents hydrogen or am noethyl, kd is a nunber 0O or
1, and Id is a nunber 1, 2, 3 or 4, R sa and Rl19a i ndependently of one
anot her represent hydrogen or a group of fornmula RAh R5Sh I NI sh R

gJkhtl h wherein * is the linkage site to the nitrogen atom R4h represents
hydr ogen, am no or hydroxy, R5h represents hydrogen, nethyl or am noethyl,
R6h represents hydrogen or am noethyl, or 8 Rsh and R6h together with the
nitrogen atomto which they are bondegl forma piperazine ring, khis a
nunber 0 or 1, and I|h is a nunber 1, 2,3or4, whereby R18a and Rl19a are not
si mul taneously hydrogen, Kka is a nunber 0 or 1, ea is a nunber 1, 2 or 3,

and and

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

of formula
R4c TSC
: N
ke le 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 isanumberQorl,

and

lc isanumber 1,2, 3 or4,

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

R'™  represents amino or hydroxy,

R'®  represents a group of formula




| a, wa, xa and ya independently of one another are a nunber 1, 2, 3 or 4,
RO and R11l i ndependently of one another represent hydrogen, nethyl,
*-C(NH2)=NH or a group of formula RRO RR21 p NH or NH2 f g 1 HZN h wherein
* is the linkage site to the nitrogen atom R20 represents hydrogen or
*-{CH2); NHR22, wherein 9 R22 represents hydrogen or nethyl, and i is a
nunber 1, 2 or 3, R2' represents hydrogen or nethyl, f is a nunber 0, 1, 2
or 3, gis a nunber 1, 2 or 3, and hyis a nunber 1, 2, 3 or 4, or R8
represents *-(CH2)Z,-0OH, wherein * is the linkage site to the carbon atom
ZI is a nunber 1, 2 or 3, and RO represents a group of formula O

wherein r 4
* 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 Q or 1,

and

Id isanumber 1,2, 3 or 4,

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

sh
R4h |IQ
{ NG en
knl Tih 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




NHZ HZN | h 10 wherein * is the |linkage site to the nitrogen atom and h
is a nunber 1, 2,30r4, R10 represents am no or hydroxy, R16 and R1l7
i ndependently of one another represent a group of fornmula Rob R5b R8b R9b
Lb kb Ib N~\Rbb wo R ob 11b I NHz NH x b or JLR 12b yb wherein * is the
| i nkage site to the nitrogen atom Rob represents hydrogen, am no or

hydr oxy, R5b represents hydrogen, nethyl or am noethyl, R6b represents
hydrogen or am noethyl, or R5b and R&b together with the nitrogen atomto
whi ch they are bonded forma piperazine ring, Il R38b and 8121,

i ndependent|y of one another represent *-(CH2)Zl b-CH, *-(CH2)z2b-NHR13b,

*- CONHRI 4b o * - CH2CONHRL5Dp sh Ay 61ee "together with the nitrogen atom to which they

are bonded form a piperazine ring,

kh is a number O or 1,

and

l1h isanumber 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(NH2)=NH or a group of formula

Rzo R21 9]
. |
f 5 or
I
H,N

wherein
* is the linkage site to the nitrogen atom,
R®  represents hydrogen or *~(CH,)-NHR?,

wherein



* is the linkage site to the carbon atom R13b represents hydrogen or
nmethyl, and ZI b and Z2b independently of one another area nunber 1, 2 or 3,
and R14b and R15b i ndependently of one another represent a group of for-
mula RAg R5g | N' R5g k9 ~g wherein * is the linkage site to the nitrogen
atom R4g represents hydrogen, am no or hydroxy, R59 represents hydrogen,
nmet hyl or am noethyl, R6g represents hydrogen or am noethyl, kg is a nunber
Oor 1, and 12 Igis a nunber 1, 2, 3 or 4, ROb and R |b independently of
one anot her represent hydrogen or nethyl, RLCb represents am no or hydroxy,
kb is a number O or 1, Ib, wb, xb andgyb independently of one another are a
nunber 1, 2, 3 or 4, R18 and R19 independently of one another represent
hydrogen or a group of formula RU Rbe W R9. ."N LH ke le N\Rse we

R” represents hydrogen or methyl,
and

i isanumber 1,2 or 3,

R*'  represents hydrogen or methyl,

f isanumber 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 isanumber 1,2 or 3,

and

R’  represents a group of formula

0
. NH,

HZN ]h




Rioe RlRle ~NH2 NH x e or Rl2e ye wherein * is the linkage site to the
nitrogen atom Rde represents hydrogen, am no or hydroxy, R$e represents
hydrogen, methyl or am noethyl, R6e represents hydrogen or am noethyl, or
R$e and R6e together with the nitrogen atomto which they are bonded forma
pi perazine ring, 13 R8e and Rl2e independently of one another represent
*-(CH2) Z1eOH or *-(CH2)z2eNHRi 3e wherein * is the linkage site to the
carbon atom Rl3e represents hydrogen or nmethyl, and Zl a and Z2e

i ndependent|y of one another area nunfiger 1, 2 or 3, R9e and Rlle

i ndependently of one another represent hydrogen or nethyl, RlOe represents
am no or hydroxy, ke is a nunber O or 1, and |le, we, xe and ye

i ndependent |y of o“r}lgrée}rrllot her are a nunber 1, 2, 3 or 4, whereby R18 and R19
are not si rrultaneoueiy hydrogen, R24 represents a group of formula

*- CONHR25, wherein

* is the linkage site to the nitrogen atom,
and ' '
h isanumber 1, 2,3 or4,

R" represents amino or hydroxy,

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

R RS RE I'?
kl b R wh
10b 11b
R R NH,
*WNH § 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,



* is the linkage site to the carbon atom R25 represents a group of fornula
14 Raf Rsf Raf Rsf kf If NR6f r i ROV Rfu' NH2 NH~ xf or XXf Rlzr
tt Y wherein * the linkage site to the nitrogen atom R'f 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 form a piperazine ring, R8f and R12f
i ndependently of one another represent * (CH2)zlr OH or *-(CH2)z2r NHRL3f,
wherein * is the linkage site to thecarbon atom R13f represents hydrogen
or nmethyl, and 15 ZI f and Z2f independently of one another area nunber 1,
2 or 3, R r and R" r independently of one another represent hydrogen or

methyl, R® and R'® independently of one another represent *~(CHa)z15-OH,

*.(CH;)z2o-NHR ', *.CONHR"** or *-CH,CONHR'®,

wherein -

* is the linkage site to the carbon atom,

R"  represents hydrogen or methyl,

and

Zlb 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 for-

mula
R49 ng
: N
N b
\ kg |g R i []
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 isanumberQorl,

and




Ri on represents am no or hydroxy, kf is a nunber O or 1, and If, w, xf
and yf independently of one another are 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,
I, w, x and y independently of one another are a nunber 1, 2, 3 or 4, ['J
w, 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. Conmpounds of the invention are the conmpounds of fornula (1) and the
salts, solvates and solvates of thejgalts thereof, as well as the conpounds
whi ch are enconpassed by fornula (1) 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 mhiéh a£§ eqponpassed by formula (1) and
are mentioned hereinafter afe ndt2AVPRAdy4S8 %, sol vates and sol vates of
the salts. The conpounds of the invention may, depending on their
structure, exist igw QO] ! | j nmers). The
i nvention therefo#g %&ﬁ%tesﬁggﬁﬁﬁ%ﬂg%gﬁﬁﬁgﬁgggggﬁgggP%g? ngkgﬁgﬂand their
respective m xtures. The stereoisonerically pure constituents can be

i sol at€d from suclR'?fi xtepeRentoimmbanhydroRy,s ‘and/ or di astereoners in a known
way by 16 known processes such as chromat ography on a chiral phase or
crystallization using chiral amnes or chiral acids. The invention also
rel ates, dependi ngbon iseenumber@out,e of the conpounds, to tautoners of the
conpounds. Salts preferred for the purposes of the invention are
physi ol ogi cally acceptaple salts of the_ conpounds of the invention.

Physi ol ogi cal | 'y aﬁ'?:‘éﬁ:bé pad ¥yindepepdently of ergang H%’e(lln}‘mg’ﬁclliad%mé%i d addition
salts of mneral acids, carboxylic acids and sulfonic acids, e.g. salts of .
hydrochloric Re 'agd thgcfe%mu%mlfof one another represent hydrogen or a group of formula

R 4 Rse Rﬂe TQB
|
" Ne e, N /I\P*NH .
kel lle R™ " we
10e 11e
R R NH,
* NH N 12 -
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,

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



acid, sulfuric acid, phosphoric acid, nethanesulfonic acid, ethanesulfonic
acid, toluenesul- fonic acid, benzenesul fonic acid, naphthal enedi sul fonic
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 conpounds (1) also include
salts of conventional bases such as, by way of exanple and preferably,

al kali metal salts (e.g. sodiumand potassiumsalts), alkaline earth netal
salts (e.g. calciumand nmagnesi um salitzs) and ammp- niumsalts derived from
amoni a or organic amnes having 1 to 16 carbon atonms, such as, by way of
exanpl e and preferably, ethylam ne, diethylamne, triethylamne,

et hyl di i sopro- pyl am ng, ironqet hanal ami ne, di et hanol am trj.et hanol am ne,
i Cycl ohoxyl an ho BB by PAFRAHAN ARORS ngSE P HEEN: o ke OHidic

N- et hyl nor phol i ne, dih%@ hbﬂgH%tylanine, argi nine, lysine, ethylenediam ne
and net hyl pi peridine. Solvates for the purposes of the invention refer to

t hose fornms of the conpou ds which forma conplex in the solid or liquid

state through coor di nat1 6 wi th sol vent nol ecul es. Hydrates are a specia
formof solvates in which cootdination takes place with water. Hal ogen

stands for fluorine, chloriReye Hkage iR (& ch®Fh B8m, A synbol # on a carbon
atom neans that the conmpound is in enantiopure formw th respect to the

configuration at this carbon atom neaning in the context of the present
invention an enanti omR'{°c epmeses lpfragen er mhthpl, 90% (> 90% ee). In the
formul ae of the groups which R3 can represent, the end point of the |ine

- beside which there is in each case an * does not represent a carbon atom or
a CH2 group but forns ahrt of the bond to the nitrogen atomto which R3 is
bonded. 17 1In the fornulae of the groups which R7 can represent, the end

point of the |ine besi i h.tgere is 1pn each, case an * does_ not
represent a carbon at o%%?r\@?%-ﬂn ePSTﬂ?“@%PPqn&aﬂ%h[herpaé? t "%l?bffrﬂeﬁ%%d to the
carbon atomto which R7 is bonded. Preference is given in the context of the
present invention g% aeORPOUREepeRientl9 o bhdanbthkr fefresdit hfdto A mREygSent s
hydr ogen, hal ogen, am no or nethyl,

R'*  represents amino or hydroxy,

ke isanumberQorl,
and
L] )
le, we, xe and ye in"dependently of one another are a number 1, 2, 3 or 4,
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



R7 represents a group of formula NH2 R *.,~NH2 or '*o,,/""/"' NH2 whereby
R represents hydrogen or hydroxy, * is the linkage site to the carbon atom
R2 represents hydrogen or nethyl, R3 represents a group of fornula 18 R4
IRB RO R2Z4 Ro RI1 k Ny\R5 * ~[ NHx NH 0 ~J . 0 NHz RL6 0 iz N ~R17 R H
dH AOH RI8 ONH or ORls 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 formula

14

4 & RBf RQf
) II? )\HILH
N AN * .

10f " '
R
T | . N
" NH or 12¢
xf 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'Y independently of one another represent *<(CH;)z1¢~
OH or *-(CHy)zo+NHR ¥,

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

and



r'NH R23 wherein * is the linkage site to the carbon atom 19 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, M is a nunber O or 1, R8 and R12

I ndependent|ly of one another represent a group of fornula *-CONHR14 or

*- CH2CONHRu, wherein * is the linkage site to the carbon atom R14 and R15
i ndependent|y of one anot her represent a group of fornula R4a Rya R8a R9a
Roa Rla Y Im[ ia'"" ~~~JJJ/~ .q& ka {a N~-Rsa wa xa NH2 O Rise 2a or
N ya RH OH wherein * is the linkage site to the nitrogen atom Rda
represents hydrogen, am no or hydroxy, 20 Rsa represents hydrogen, nethyl

or am noet hyl,
y 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 O or 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 1isanumberQorl,

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

L] 1 [}

M,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
(I) 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
(I) 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 stereoisomeric
forms (enantiomers, diastereomers). 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



R6a represents hydrogen or am noethyl, or Rsa and R6a together with

nitrogen atomto which they are

t he

bonded form a pi perazine ring, R8a and Rl2a

i ndependent|y of one another represent *-(CH2)zla OH *-(CH2)z28 NHRI 3a

* CONHRI 4a or *-CH2CONHRI Sa 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 R 14a and R15' i ndependently of one

anot her represent a group of fornmulaigoc RSC 1 kc 1CN% R6c wherein * is

the linkage site to the nitrogen atom Roc represents hydrogen, am no or

hydroxy, 21 RS represents hydrogen, met hyI or am noethyl, R6' represents
1, 2, 3

oY 4, 9 Bty amo‘%igseffsg Mse%tswa@ﬂgﬁapﬂwnaﬁ@fam&?we?f %SS‘PILBE%WP Fradogl o

met hyl ,

amines or chira ac1

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, ethylenediamine 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 represent, 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.



R10' represents amno or hydroxy, R la represents a group of fornula Rod
Rsd kd IdN IR6d wherein * is the linkage site to the nitrogen atom Rd
represents hydrogen, ami no or hydroxy, R5d represents hydrogen, nethyl or
am noet hyl, R6d 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 R’

i ndependently of one anot her representjshydrogen, nethyl, *-C(NH2)=NH or a
group of fornmula R2Z0 R21 p NHor NH2 f g 1 HZN h wherein * is the |inkage
site to the nitrogen atom R20 represents hydrogen or *-(CH2);-NHR22

wherein Elzt%le rf(()al%rlﬁgeeoqltﬁe Q%%{a? %ﬁxnch% canl?}‘e?%cl:s’ent, ﬁ{éqend 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

*
*

"”’//NHZ , ”’I{/\NHZ .
R’ .
""'t/l\/NHZ or ""’f,/\/\ NH2
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



i is anunber 1, 2 or 3, R21 represents hydrogen or nethyl, f is a nunber
O, 1,20r3, 23 gis anunber 1, 2 or 3, and his a nunber 1, 2,3o0r' 4, or
R8 represents *-(CH2)Zi -OH, wherein * is the |inkage site to the carbon
atom ZI is a nunber 1, 2 or 3, and R9 represents a group of formula O

NI -12 HZN Jh wherein * is the linkage site to the nitrogen atom and his
a nunber 1, 2,30r4, 1110 represents am no or hydroxy, 24 R16 and R17

i ndependent|y of one another represent a group of fornula Rob R5b Rsb R9b

, NNRsb , WNH -1-1 b kb Ib 18

. R ’ R RS R? R" R"
. NH *
Py N | , X
w
0
NH it
R 2 * ,R16 . 0O
" N ,Rﬂ
y R . H , d H
: A~~OH
R'S
|
0 NH
or Q .
* 1
N
° H
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

wherein

* 1s the linkage site to the carbon atom,



Rrb R11lb NH2 NH b or R 12b 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 forma
pi perazine ring, Reb and R 2b independently of one another represent

-(CH2) zi b-OH, *-(CH2)22b-NHR 1b * CONHRlab or CH2CONHR15b wherein * is
the |inkage site to the carbon atom R13b represents hydrogen or nethyl, 25
and Zl b and Z2b independently of one pgother area nunber 1, 2 or 3, and
R141' and R15b i ndependently of one another represent a group of formula
Rig R5g | kg g NN R Sy wherein

R®  represents hydrogen or a group of formula *~(CH,),~-OH or
*_(CH,),-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 G 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

Ba 9a
R 10a 11a
| R R
NH - L NH
Wa ] x a L]
O
* 2 * R163
12a N~
H
OH
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,



is the linkage site to the nitrogen atom R41 represents hydrogen, am no or
hydr oxy, R51 represents hydrogen, nethyl or am noethyl, R69 represents
hydrogen or ami noethyl, kg is a nunber O or 1 and Ig is a nunber 1, 2, 3 or
4, ROb and Rl | b independently of one another represent hydrogen or nethyl,
Rlb represents am no or hydroxy, kb is a nunber 0 or 1, 26 |b, wb, xb and
yb i ndependently of one another are a nunber 1, 2, 3 or 4, R8 and R19

i ndependently of one anot her representphydrogen or a group of forrmula 4 Se
RBe R9e LNH ke le N~NRee we Ri0os Rle NH2 NH x e or Rite ye wherein * is
the linkage site to the nitrogen atom Rde represents hydrogen, am no or

hydroxy, Rye represents hyd thyl or, am noethyl , R6e represents
hydr ogen or ami noet hyl ; tRa e&ﬁ&‘%&‘i"dﬁg}é‘ﬂé}”ﬂ"ﬂ%ﬁ)ﬂe nitrogen atomto
whi ch they are bonded forma pi perazine ring,

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, * (CHz)ZZa -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,

R represents hydrogen or methyl,
and

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

of formula
R4c IRSC‘.
g N
~
ke lc R™
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,




Rs' and RI 2e independently of one another represent *_ (CH2)zl eOH or
*-(CH2) ue- NHR13e wherein * is the linkage site to the carbon atom Rl3e
represents hydrogen or nethyl, 27 and Z1 a and Z2e i ndependently of one
anot her area nunber 1, 2 or 3, R9e and % |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, xe and ye independently of one another are a
nunber 1, 2, 3 or 4, whereby R18 and R19 are not simultaneously hydrogen,
R24 represents a group of formula *-CONHR25, wherein * i | s the |inkage
site to the carbon atom R25 repres@ﬂts a group of formula RO Rsf Raf Rsr

I NH kf if N~ Rsf L IJWM R of RIff NH2 NH ~ xf or yt R12f wherein 28 *
is the linkage site to the nitrogen atom R4f represents hydrogen, am no or
hydr oxy, R  represents hydrogen, methyl or aminoethyl,

R®  represents hydrogen or aminoethyl,

ke 'isanumberOorl,
and
le is a number 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 T5{:1
: N
kd Tld “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 i1s a number 0 or 1,

and




R5f represents hydrogen, nethyfor am noethyl, R6f represents hydrogen or
am noethyl, or R5f and R6f together with the nitrogen atomto which they
are bonded forma piperazine ring, Rgf and R12r independently of one

anot her represent *-(CH2)zirOH or *-(CH2)nrNHR13f, wherein * is the

| i nkage site to the carbon atom R13f represents hydrogen pr nethyl, and
ZI f and Z2f independently of one another area nunmber 1, 2 or 3, RO f and
R' f independently of one another represent hydrogen or nethyl, RLO
represents am no or hydroxy, kf is @aznunber 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 ndependently of one another are a nunber 1, 2 or 3, k is a nunber 0 or 1,
1, w, x and y independently, of t he a nunber 1, 2, 3 or 4, t
Jw, x or y independently of gne gﬁ%?ﬁﬁﬁ%ﬁkﬁéfﬁﬁgh w, X or y equals 3 carry a
hydroxy group, and their salts, their solvates and the sol vates of their
salts. Preference is ak$o Gisuelmbs d &g context of the present invention to
conpounds of fornula ’

and

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

R’ and R" independently of one another represent hydrogen, methyl,
*—C(NH2)=NH or a group of formula

Rzo Flz21 (0]
* * NH
WNH or 2
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,

R?'  represents hydrogen or methyl,

f is a number 0, 1, 2 or 3,



HORZ6 O HZNN:.. I~ NNR3 (la) ... OHR2O0OR NH2 in which R26
represents hydrogen, halogen, amno 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
al so given in the context of the present invention to conpounds of formula
(') or (la) in which R26 represents hydrogen, chlorine or nethyl.
Preference is also given in the context of the present invention to
conpounds of formula (1) or ([a) in2shich R26 represents hydrogen.
Preference is also given in the context of the present invention to
conpounds of formula (I) or (la) in which R3 represents a group of formula
R4 HR8 RO Rea Ro R FKJ\U I\{hﬁg Mg 1~r X NH y ~/ LL Jlwor O
whereby * is the Ilnkaée Si e nltfogen atom

and
) . h is a number 1, 2, 3 or 4,
or
R® represents *—(CH,)z,-OH,
wherein
* is the linkage site to the carbon atom,
VA isanumber 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,

R ~ tepresents amino or hydroxy,



R4 represents hydrogen, am no or hydroxy, R5 represents a group of formula
NHR3 ~~I_ JJJ m31 wherein * is the linkage site to the carbon atom
R223 represents hydrogen or a group of fornmula *-(CH2), OH or *-(CH2)o-NH2,
wherein * is the linkage site to the carbon atom n and o i ndependently of
one another are a nunber 1, 2, 3 or 4, mis a nunber 0 or 1, R8 represents
a group of fornula *-CONHR14 or *-CH2CONHR15, wherein * is the |inkage site
to the carbon atom Rl14 and R15 independently of one another represent a
group of fornula R4a R5a R8a R9a R??J?‘thta t ul LNH _1r NH kala MRfia
wa xa NHZ O Rtea 2a or N~ Ya R H wherein * is the linkage site to the
nitrogen atom

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

R R R fl?
ki Tp R wo
. o10b 11b
R R NH,
*WNH 12b
b or YR
wherein
* 1s the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,
R®  represents hydrogen, methyl or aminoethyl,
R® répresents 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
*_(CH2)z1-OH, *-(CHz)z26-NHR'*®, *-CONHR'*" or *—
CH,CONHR'®

wherein
* is the linkage site to the carbon atom,

R"™  represents hydrogen or methyl,



32 Rda represents hydrogen, am no or hydroxy, Rya represents hydrogen,

met hyl or am noethyl, R6a represents hydrogen or am noethyl, or Rya and
R6a together with the nitrogen atomto which they are bonded form a

pi perazine ring, R8a and Rl2a independently of one another represent
*-(CH2)zla OH, *-(CHz)z2a NHR13a, * CONHR14a or *-CH, CONHRIsa wherein * is
the linkage site to the carbon atom Zl a and Z2a i ndependently of one

anot her area nunber 1, 2 or 3, Rl3a represents hydrogen or nethyl, and
Rl14a and Rl sa independently of one anther represent a group of formula Roc
R5C 1 kc 1cN~Rsc wherein * is the [Tnkage site to the nitrogen atom 33
Roc represents hydrogen, am no or hydroxy, R6c represents hydrogen, nethyl
or am noethyl, R6c repQFsents hydrogen or ami noethyl, kc is a nunber 0 or

|, and an

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
R49 F|z59
* N\ .
kg [Tg R®
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,
R’®  represents hydrogen, methy‘l or aminoethyl,
B R®%  represents hydrogen or amino;fhyl,
kg is a number 0 or |
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 isanumberOorl,



lc is a nunber 1, 2,30r4, R9a and Rl la independently of one another
represent hydrogen or nethyl, Rloa represents am no or hydroxy, Rl6a
represents a group of formula R4d R 5d kd 1dN~, Rsd wherein * is the

| i nkage site to the nitrogen atom Rod represents hydrogen, am no or
hydroxy, Rsd represents hydrogen, nethyl or am noethyl, R6d represents
hydr ogen or am 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 la, wa, xa and ya i ndependently of one
another are a nunber 1, 2, 3 or 4, Rggand R 1 independently of one another
represent hydrogen, nethyl, *-C(NH2)=NH or a group of fornula R20 R2Z1 O NH
or NH2 f g 1 HZN h wherein * is the linkage site to the nitrogen atom

R20 ts hyd * . 2) ;- N .
represents hy lrb(,)\gvg,nxboarnd yb gl%gpgn’dentl_}'ll%%%ne another are a number 1, 2, 3 or 4,

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

' R4e Rse ' RSe F’zge
. ;1,\ ] . )\HNH
a ¥
kel Jle R we
100 118
R R _NH,
. NH 12
Xe or ye 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, ' e

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)z;-OH or
*.(CH;)z2e-NHR ',

wherein
* is the linkage site to the carbon atom,

R"  represents hydrogen or methyl,



wherein R22 represents hydrogen or nethyl, and i is a nunber 1, 2 or 3,
R21 represents hydrogen or nethyl, 35 f is a nunber O, 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 * is the linkage site to the carbon atom ZI is a
nunber 1, 2 or 3, and RO represents a group of formula O NHZ HZN 1h
wherein * is the linkage site to the nitrogen atom and h is a nunber 1,
2,30r4, 36 R10 represents am no or hydroxy, R24 represents a group of
formula *- CONHR25 wherein * is the ljgpnkage site to the carbon atom

and
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 isanumberOorl,
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,
R*  represents a group of formula *~CONHR?,
wherein
* is tPg linkage site to the carbon atom, -

R% represents a group of formula

R4f Rsf RSf Tgf
' Ak
N N\ &f * NH )

10f 1§
R .
X

R NH,
NH :
f or yf R12f

*

wherein



R25 represents a group of fornmula R4f Rsr Raf RO1 N NH kf If \Rsf wf Rif
R11r NH2 NH xf or f Rlzr Y wherein * is the linkage site to the nitrogen
atom R4r represents hydrogen, am no or hydroxy, Rsr represents hydrogen,
met hyl or am noethyl, R6f represents hydrogen or am noethyl, or Rsr and
R6r together with the nitrogen atomto which they are bonded form a

pi perazine ring, R38r and R12f independently of one another represent
*-(CH2)zirOH or *-(CH2)z2r-NHRur, 37 wherein * is the linkage site to the
carbon atom R represents hydrogen g nethyl, and ZlI f and Z2f

i ndependently of one another area nunber 1, 2 or 3, RO f and R'r

i ndependently of one another represent hydrogen or nethyl, RLOf represents

am no or hydroxy, : : . .
y y * 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,
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)z,-OH or *-(CHy)z-NHR'™,

wherein
* is the linkage site to the carbon atom,
RV represents hydrogen pr 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 i1s anumber O or 1,

and



kf is a nunber O or 1, and If, wf, xf gnd yf independently of one anot her
are a nunber 1, 2, 3, or 4, kis a nunber 0 or 1, 1, w and x independently
of one another are a nunber 1, 2, 3 or 4, 1-t or x independently of one
anot her 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 conpounds of formula (1)
or (la) in which 38 R3 represents a group of formula RA NYRS k I O
whereby * is the linkage site to the sgtrogen atom R represents hydrogen
am no or hydroxy, R5 represents a group of fornmular , NHMR23 wherein *
is the linkage site to the carbon atom R23 represents hydrogen or a group

* _ - * _ 1
of formila (CH2) n- OH lgrwf, xfaglg)}i)ndé\[lagrzadenwgfgﬁenanother are a number 1, 2, 3 or
4,
d and e independently of one another are a number 1, 2 or 3,
L] [}

k isanumberOorl,

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

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,



* 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, k is a nunber 0 or
1, 39 | is a nunber 1, 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 conmpounds of forrmula (1) or (la) in which R3
represents a group of formula R8 RO R24 R10 R11 LNH NH w or x whereby * is
the linkage site to the nitrogen atom R8 represents a group of fornula

*- CONHR14 or *-CH2CONHRI 5, wherein *3ds the linkage site to the carbon
atom R14 and R15 independently of one another represent a group of fornula

Rda R5a R83 R9a Rl0a Rtta rl' I I Nsa NHNH |l° ~~JkaLLL fffla Rwa /xa
NH2 O Rt%g t2a or .N ya RH OH
1s 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 (1)
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 (1)
or (Ia) in which

R} represents a group of formula

8 9 1

R4
. H R R R24 R1U R
v N R5 hH L] |
k. | \n/ ' * W or * < NH
o) X

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

R’ represents a group of formula

2
\HﬁkR”



wherein 40 * is the linkage site to the nitrogen atom Rda represents

hydr ogen, am no or hydroxy, RSa* represents hydrogen, nethyl or am noethyl,
R6a represents hydrogen or am noethyl, or R5 and R6a together with the
nitrogen atomto which they are bonded forma piperazine ring, R8 and R 2

i ndependent|y of one another represent *-(CH2)zia OH *-(CH2)z2aNHR13a,
*-CONHRI | a or *-CH2CONHRI Sa, wherein * is the linkage site to the carbon
atom ZI a and Z2a independently of one another area number 1, 2 or 3, Rl3a
represents hydrogen or nethyl, and Rgga and R 5a independently of one

anot her represent a group of formula Roc R5C 1 kc Ic'Vc wherein 41 * is
the linkage site to the nitrogen atom R4C represents hydrogen, am no or

hydroxy, RS repreﬁen.ts hydr ogen, nmethyl or am noethyl, R6, represents
hydrogen or ami noetA§fFM

* 1s the linkage site to the carbon atom,

R®  represents hydrogen or a grotp of formula *~(CH,),-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 isanumberQorl,
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 anottier represent a group of formula

R10a R11a

R“a Rsa RBE Flzga
I |
*\/H\WN\ a, * /I\F’]/NH * /\)\H/NH
ka la R wa ' Xa '

NH, o
* * R153
F

~OH

wherein

* is the linkage site to the nitrogen atom,



kc is a nunber O or 1, and Ic is a nunber 1, 2,30r4, R9a and R 1

i ndependently of one another represent hydrogen or nethyl, RL0'" represents
am no or hydroxy, Rl6a represents a group of fornula Rod Rsd kd |dN R6d
wherein * is the linkage site to the nitrogen atom Rd 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 Id is a
nunber 1, 2, 3 or 4, ka is a nunber 0 or 1, and I|la, wa, xa and ya

i ndependently of one another are a nupger 1, 2, 3. or 4, RO and R

i ndependent|y of one another represent hydrogen, nethyl, *-C(NH2)=NH or a
group of fornmula R0 R21 p NHor NH2 f g HZN h wherein

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
*.(CH2)z15-OH, *-(CH;)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,

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,



s the linkage site to the nitrogen atom R20 represents hydrogen or

i
-(CH2) NHR22 wherein R22 represents hydrogen or

*
*
1, 2 or 3, 43 R2

3, g is a nunber 1,

nmethyl, and i is a nunber
represents hydrogen or nethyl, f is a nunber 0, 1, 2 or
2 or 3, and his a nunber 1, 2, 3 or 4, or R8

represents *-(CH2)Z -OH, wherein * is the linkage site to the carbon atom

Zl is a nunber
| h wherein

fornmul a *- CONFI R25

1, 2 or 3, and R9 represents a group of formula O NH2 HZN
* is the linkage site to the nitrogen atom
nunber 1, 2,3or4, R10 represents am ngzor hydroxy,

and 44 his a
R24 represents a group of

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

ke isanumberQor |,

and

le is anumber 1, 2, 3 or 4,

RQa and R]Ia
methyl,

wherein

represents amino or hydroxy,

represents a group of formula

independently of one another represent hydrogen or

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 isanumberQorl,



wherein * is the linkage site to the carbon atom R25 represents a group of
formula R4r Rsf Rsf Rx ~[ NH kf If N~NRsf wf Rion RIl NHyfz xf or Rzt
wherein * is the linkage site to the nitrogen atom R4f 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, 45 R8 f and
R12f independently of one another represent *-(CH2)ZlrCH or

*-(CH2) Z2f -NHR13f, wherein * is the j4 nkage site to the carbon atom RI13f
represents hydrogen or nethyl, and ZIf and Z2f independently of one anot her
area nunber 1, 2 or 3, ROf and RI | r independently of one another
represent hydrogen or net th';d R10f represents am no or hydroxy,

Id isanumber 1, 2,3 or 4,
ka is a number G or 1,
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

R F|{21 , 0
* * NH
WNH or 2
f g ]
HNT P
wherein
* is the linkaée site to the nitrogen atom,

R®  represents hydrogen or *~(CH,)-NHR?,
wherein
R»  represents hydrogen or methyl,
and
i is anumber 1, 2 or 3,

R?  represents hydrogen or methyl,



kf is a nunber O or 1, 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 nunmber 1, 2, 3 or 4, Jwor 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. Preference is also given in the context of the
present invention to conpounds of fornmula (1) or (la) in which 46 R}
represents a group of formula NHZ R 12 whereby * is the linkage site to
the nitrogen atom RI12 represents a ggpup of fornula *_CONHR14 or
-CHzCONHR1S5 wherein * is the linkage site to the carbon atom R14 and R15
i ndependent|ly of one anot her represent a group of fornula R4a Rya Raa Ra
R70a Rl1la N ea NH NkaaIa Nyz ? Rea 2aor YaRH OH
isa number 0,1,20r

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

or
R® represents *{CH3)z,-OH
wherein
* is the linkage site to the carbon atom,
" Z1  isanumberl,2or3,
and
R’ rep'reeents a group of formula

O

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

h isanumber I, 2,3 or 4,



wherein * is the linkage site to the nitrogen atom Rda represents

hydr ogen, am no or hydroxy, Rya represents hydrogen, nethyl or am noethyl,
47 R6a represents hydrogen or am noethyl, or Rya and R6a together with the
nitrogen atomto which they are bonded form a piperazine ring, Rea and Rl2a
i ndependently of one another represent *-(CH2)zia= OH, *-(CH2)ua NHRI 3a,

*- CONHR14a or *-CH2CONHRI 5a wherein * is the linkage site to the carbon
atom Zia and Z2a i ndependently of one another area nunber 1, 2 or 3, RlSa
represents hydrogen or nethyl, and Riga and Rl sa i ndependently of one

anot her represent a group of formula RAC RSC 1 kc 1C R& wherein * is the
| inkage site to the nitrogen atom R4c represents hydrogen, am no or

hydroxy, Rsc,kepresents hydroge met hyl or am noethyl, 48 R6' represents
hydrogen or aRi noerteHS?fe,"?sa"}gnoo dox?,

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

R®  represents a group of formula

4 R5’ RBf R9f
R I |
& N\ of - NH
10f 1f
R R NH,
’ NH * 12¢
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,

or

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

R¥and R'Y independently of one another represent
*~(CHz)z:-OH or *-(CHy)z-NHR '™,



ke is a nunber O or 1, and |c is a nunber 1, 2,30r4, R9a and R "

i ndependently of one another represent hydrogen or nethyl, RlOa represents
am no or hydroxy, R163 represents a group of formula Rod R5d | kd IdN ~
Red wherein * is the linkage site to the nitrogen atom R4d represents
hydrogen, am no or hydroxy, R5d 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 ya

i ndependently of one another are a nuyer 1, 2, 3 or 4, y is a nunber 1,
2,30r4, may when y equals 3 carry a hydroxy group, and their salts, their
sol vates and the solvates of their salts. Preference is also given in the
context of the present invenh%on to compounds of fornmula (1)-- or (la) in
which R3 represents a group of Fornmul a

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

Z1fand Z2f independently of one another are a number 1, 2
or3,

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

R represents amino or hydroxy,
kf isanumberOor 1,
and

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

3 [

k isanumber O or 1,

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

\H;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 (1) or (Ia} in which



OR16 O17 Hor d HN-- -~ N A _OHwhereby * is the linkage site to the
nitrogen atom A represents a bond or phenyl, R16 and R17 i ndependently of
one anot her represent a group of fornula 50 Rob Rsb Rae Rsb I | N \6b NH
kb -jib RIOb Rumi NH2 NH ~, '~ x b or Rl2b wherein * is the linkage site
to the nitrogen atom Rae represents hydrogen, am no or hydroxy, Rsb .
represents hydrogen, nethyl or am noethyl, R6b represents hydrogen or

am noethyl, or Rsb and R6b together withthe nitrogen atomto which they are
bonded form a piperazine ring, Rsb ?Bd R12b i ndependently of one anot her
represent *-(CH2)zib-OH or *-(CH2)z2b-NHR13b wherein

R? represents a group of formula

R4
* H
. | \n/ .
O

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 *~(CH;),-OH or
*-(CH;),-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 Oor 1,

k 1sanumber 0 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 R9b and R 16 independently of one another represent hydrogen or
methyl, R10b represents ami no or hydroxy, kb ' is a nunber 0 or 1, Ib, wb,
xb and yb independently 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 preferred conpounds are those in which R3
represents a group of formula OR s Ni RIs O N Rn Hor N OHOH in
particular a group of fornula O 16 NCRRn Hor d NH OH Preference is
al so given in the context of the present invention to conpounds of formula

(') or (la) in which
| isanumber 1,2, 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 (1) or (Ia) in which

R’ represents a group of formula

R® 9 R® R" R"
| |
. NH . NH
or
whereby
* is the linkage site to the nitrogen atom,

R® represents a group of formula *~CONHR' or *-CH,CONHR",

wherein

L} t L]
[ [

* is the linkage site to the carbon atom,

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

R* R R IT” R R
| |
’ N RPN ey !
ka la a . Xa
* NHZ * i 16a
R
123 -~
ya R or ﬁ
OH

wherein



R3 represents a group of formula 52 Rte ONH O e HR19 whereby * is the

| inkage site to the nitrogen atom R18 and R19 i ndependently of one anot her
represent hydrogen or a group of for- nmula Rde R5e Ree R9e N R6e w NH } ke
le we Rloe Rlle NH2 NH % or *Tye Rlze wherein * is the linkage site to
the nitrogen atom Rde represents hydrogen, am no or hydroxy, R$e
represents hydrogen, nethyl or am noethyl, R6e represents hydrogen or

am noethyl, or 53 R$e and R6e together with the nitrogen atomto which they
are bonded forma piperazine ring, Rge and Rl12e i ndependently of one

anot her represent *-(CH2)zle OHor *-(CH,),,,-NHRL3e

* 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
*(CH3)z1-OH, *-(CH,)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,

R"*  represents hydrogen or methyl,
and

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

of formula
R4c R5c
N [
ke lc \Rﬁc

wherein



wherein * is the linkage site to the carbon atom Rl13e represents hydrogen
or nethyl, and Z1 a and Z2e independently of one another area nunber 1, 2
or 3, ROe and R ]e independently of one another represent hydrogen or

met hyl, Rl10e represents am no or hydroxy, ke is a nunber,0 or 1, and le,
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, e is a nunber 1, 2 or

3, and their salts, their solvates and the solvates of their salts. The
invention further relates to a nethodqf or preparing the conpounds of fornula
(I') or their salts, their solvates or the solvates of their salts, whereby

according to nethod [A] conpounds of forrrul ab54 HOR26 OIll, bocce NOH)
H' N2 ORHRO wherein R2, R7 a d % thﬁhe neanltn&Lanenti oned above,
and hoc is tert- butoxycarbonyl , SHdi nirogEhaage process firstly

in the presence of one or nore dehydr ati ng - reagents with conpounds of

formula H2ZNR3 (I111), whereip R3reB§§en§S}]%d§U%gmeag:ﬁggj)rq@gg)xgr,eani ng,

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

ke is 2 number 0 or 1,

and

lc 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

5 .

R ?
. N
ka ~Td “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,



and subsequently with an acid and/or by hydrogenolysis, or [B] conpounds of
formula (1V), BnOMHz~ OH HORRHRO wherein R2, R7 and R26 have the
meani ng nmentioned above, and Z is benzyl oxycarbonyl, are reacted in a

t wo- stage process firstly in the presence of one or nore dehydrating
reagents wi th conpounds of formula 55 HZNR3 (I11), in which R3 has the
meani ng nmenti oned above, and subsequently with an acid or by hydrogenol ysis.
The free base of the salts can be obtained for exanple by chromatography on
a reversed phase colum with an acetgqitrile-water gradient with the
addition of a base, in particular by using an RP18 Phenonenex Luna C 18(2)
colum and di et hyl am ne as base. The invention further relates to a nethod
for preparing the conpounds of formnul é#) or the solvates thereof
according to claiml in whi & salSa¥Rot 48 bonpounds or sol vates of the
salts of the conpounds are converted into the conpounds by chromatography
with the addition of a basgndThe hydr oxy group on RL is where appropriate
protected with a tert-butyldinethylsilyl group during the reaction with
conmpounds of formula (111) which group is renoved in the second reaction
step. Reactive functionalitigs ipddiehteptiglor 3 of conpounds of formila
(111) are introduced into the synthesis afready protected, with preference
for acid-labile protecting groups (e.g. boc). After reaction has taken

pl ace to give conpoundskaof fios narhizerQloy |, t he protecting groups can be
removed by a deprotection reaction. This takes place by standard nethods of
protecting group chem stry. Deprotection reactions under acidic conditions
or by hydrogenol ysis ardd

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 Tm QO
WNH : NH,
or

f g ]
HNT b
wherein
* is the linkage site to the nitrogen atom,

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

1 is anumber 1, 2 or 3,



preferred. The reaction in the first stage of nethods [A] and [B] generally
takes place in inert sol- vents, where appropriate in the presence of a
base, preferably in a tenperature range from OC to 40C under atnospheric
pressure. Exanpl es of suitable dehydrating reagents in this connection are
carbodii mdes such as, for example, N, N -diethyl-, N N -dipropyl-,
N, N -di i sopropyl-, N, N -dicycl ohexyl carbodiim de,
N- ( 3- di net hyl am noi sopropyl )-N -et hyl carbodi i m de hydrochl ori de ( EDC)
N-cycl ohexyl - carbodiinm de-N - propyl ggynet hyl - pol ystyrene (PS-carbodiin de)
or carbonyl conpounds such as carbonyl diim dazole, or 1,2-oxazolium
conpounds such as 2-ethyl-5-phenyl -1, 2- oxazolium 3-sul fate or
2-tert-butyl-5-nmethylisgxazoliumperchlorate, or acylam no com pounds such
as 2- et hoxy- I - et hoxycarfbony Fepressatyihyfreges@umsivlne, or pr opanephosphonic
anhydride, or isobutyl chloroformate, or bis(2-o0xo-3-o0xazolidinyl)phosphoryl
chloride or benzotriazolyl oxytri (dj hyk am no) phosphoni um
hexafluorophosphate,'oﬁoo (5% %ﬁ@%fgggépﬁgyl)-N,N,N',N'-tetranethyluronium
hexaf | uor ophosphate (HBTU), 2-(2-o0xo 56
1-(2H)-pyridyl)-1,1, 3, 3-t et ramiihet p,l’mi:;l;lm tetrafl uoroboyate (TPTU). or
O (7-azabenzotriazol -1-yl)-N, N, N, N -t etranet hyl ur oni um hexaf | uor ophosphat e
(HATU), or 1-hydroxybenzotriazole (HOBt), orbenzotriazol-I=yl-
oxytri s(di net hyl am no) phésphoni um hexaf | uor ophosphate (BOP), or m xtures
thereof, or mxtures thereof together with bases. Exanpl es of bases are
al kali nmetal carbonates such as, for exanple, sodium or potassium
carbonate, or sodi um orh pot ésstumbebl.adldhat e, or organi ¢ bases such as
trial kylam nes, e.g. triethylamne, N nethylnorpholine, N nethylpiperidine,
4-di net hyl am nopyri dine or diisopropylethylamne. The condensation is
preferably c¢aPtied out Vi th HATU in the presence of a base, in par- ticular
dii sopropyl ethylam ne, or with EDC and HOBt in the presence of a base, in
particu- |ar kgeiet i nizes of inert solvents are hal ohydrocarbons
such as dich|§ron€?%§%gh£?{?$?@h of o- net hane, hydrocarbon such as benzene,
or nitronethane, dioxane, dinethylformam de or

wherein

* is the linkage site to the carbon atom,
71 isanumber 1,2 or 3,
and ' . .

R’ represents a group of formula

O
" NH,

it

wherein
* is the linkage site to the nitrogen atom,

and



acetonitrile. It is |likew se possible to enploy m xtures of the solvents.
Dinmethyl formam de is particularly preferred. The reaction with an acid in

t he second stage of nethods [A] and [B] preferably takes place in a

t enper ature range fromOC to 40C under at nmospheric pressure. Suitable acids
in this connebtipn are hydrogen chloride in di oxane, hydrogen brom de in
acetic acid or trifluoroacetic abid in nethylene chloride. The

hydr ogenol ysis in the second stage of nmethod [B] generally takes place in a
solvent in the presence of hydrogen gnd pal | adium on activated carbon,
preferably in a tenperature range fromOC to 40C under atnospheric
pressure. Exanples of soI vents are al cohols such as nethanol, ethanol,

n- propanol or isop opan Lh. 2 ngnxtJJre with water and gl acial acetic acid,
with preference fofa mixfaPBg24%dol | water and glacial acetic acid. The
conmpounds of formula (I11) are known or can be prepared in anal ogy to known
nmet hods. - Thegieo 1) are known or can be prepared by
reacting conpg{undggglfégg?o@ﬁnlﬂ{)gf@#% MH CH ~) 112N 0O RH O wherein R2, R7
and R26 have the neani ng nentioned above, wth di(tert-butyl) dicarbonate
in the presen@é of reprds@nea grbbgof foamtlh @ACQRHR Y |y takes place in a sol vent,
preferably in a tenperature range fromOC to 40C under atnospheric
pressure. Exanples of bases are alkali netal hydroxides such as sodi um or
pot assi um hydr oxi dwherein al kal i metal carbonates such as cesium carbonat e,
sodi um or potassium carbonate, or other bases such as DBU, triethylam ne or
di i sopropyl et hyl am_ne, wi,t refer r sodi um hydroxide or sodium
carbonat e. Exanpl ren*s of ‘§HT€UE‘RTg§SHF5’tﬁ§FQF L Bar bons” such as met hyl ene
chloride or 1, 2-

R®  represents a group of formula _ N T
11f

/\)\H; or %Rm
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,



di chl or oet hane, al cohols such as nethanol, ethanol or isopropanol, or water.
The reaction is preferably carried out with sodi um hydroxide in water or

sodi um carbonate in nethanol. The conpounds of formula (V) are known or can
be prepared by reacting conmpounds of forrmula BnOn Z ORz7 (M), \HO RHR
0 58 wherein R2, R7 and R26 have the neani 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], where appropriate, by :
subsequent reaction with a base to hydrolyse the nmethyl or ethyl ester. The
hydrol ysis can for exanple take place as described for the reaction of
conpounds of fornula (VI) to give ¢ ounds of formula (1V). The conpounds
of formula (1V) are known or can be gggpared by hydrol ysing the benzyl,

met hyl or ethyl ester in conpounds of formula (VI). The reaction generally
takes place in a solvent in the presence of a base, preferably in a
tenperature range fromR3@nd®'40andapewdenty ofbanshasether ropressatir . Exanpl es  of
bases are al kali netal hydr&xCti),s@thoas(CHDRNHR Lodi um or pot assi um _
hydroxi de, with preference for |ithium hydroxide. Exanples of solvents are
hal ohydr ocar bons such as dichl oronet hane or trichloronethane, ethers, such
as tetrahydrofuran or di oxahwBeredr al cohols such as nethanol, ethanol or

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

m xtures of the solvents of m xt rﬁs of HhﬁﬂiO|V§nt§ wi th water.
Tetrahydrofuran or a mxture of WErNERS QI Gat 8" &P particul arly
preferred. The conpounds of fornula (VI) are known or can be prepared by

reacting conpounds of forn{l8 S@presents 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 T i.

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,

™ |
orx 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 (I)
or (Ia) in which



26 BhORHOZ boc-NIlI pRR7T ~HO="~N (VIl), ORT R OF/ F FF F
wherein R2, R7, Wb and R27 have the neaning nenti oned above, in the first
stage with acids as described for the second stage of nethods [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 tenperature range
fromOC to 40C under atnospheric pressure. Exanples of bases are alkal

met al hydroxi des such as sodi um or potassium (jydroxide, or alkali netal

car bonat es-. such as cesi.um car bonat e44sodi um or pot assi um car bonate, or

ot her bases such as DBU, triethylam ne or diisopropylethylamne, with
preference for triethyl- am ne. Exanples of solvents are hal ohydrocarbons
such as ghl or of hyl | oride or 1, 2-dichloroethane, or

t et rahyd?{of ur% rfgg%‘rs a{%&xf;}'u?fgtgﬁ%\,ﬁbt he solvents, with preference for nethylene
chl oride or tetrahydrofuran. The conpounds of formula (VIl1) are known or can
be prepared by reanﬂ%?g conpounds of fornmula 60 BnO R26 H O Z boc-N, 11
()p27 (M11), *1~ N HHO R7 R2 _

12

’ y R (]
whereby
* 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

R10a R11a

R4a Rsa RBa $93
l |
Z‘-. . ka Ia ' E"l Xa ]

NH, .9 .
> R6e
12a or N~
*/];SR \(”\H
OH

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

R*®  represents hydrogen, methyl or aminoethyl,



wherein R2, R7, R26 and R27 have the neaning nmentioned above, with
pent af | uor ophenol in the presence of dehydrating reagents as described for
the first stage of nmethods [Al and [B]. The reaction preferably takes place
wi th DVAP and EDC in dichloromethane in a tem perature range from-40Cto
40C under atnospheric pressure. The conmpounds of fornula (VIII) are known or
can be prepared by reacting conpounds of fornmula BnO R26 (I X), H O boc-N
Il OR27 Z'" NO\ NHR7 12 OIMSE R O wherein R2, R7, R26 and R27 have
the nmeani ng nentioned above, wth flgpride, in particular with
tetrabutyl ammoni um fl uori de. The reaction generally takes place in a
solvent, preferably in a tenperature range from -10C to 30C under
at nospheri c pressure. nples of (nert solvent re hal ohydrocarbons such
as di chl or omet hane, or ydr8@5ﬁgﬂﬁbﬂgogﬂéﬁaﬁ@“ﬁ@ﬁ@ene or toluene, or ethers
such as tetrahydrofuran or dioxane, or dinethyl 61 formamde. It is
| i kewi se possible to enploy mxtures of the solvents. Tetrahydrofuran and
di met hyl f ormam de are preferred sol vents. The conpounds of formula (1X) are
known or can be prepared by reacting conpounds of formula BnO Res ZEN O HN
OR 21 (X), H 12 OTVMSE R¥®&dR® together with the nitrogen atom to which they are !
bonded form a piperazine ring,

R¥and R'® independently of one another represent
*_(CHa2)z1a.-OH, *-(CH3)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, '

RP*  represents hydrogen or methyl,

and

R'* and R'® indepeﬁaently of one another represent a group

of formula
R4c ITSC
: N
ke lc \Rﬁc
wherein
* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,

R*  represents hydrogen, methyl or aminoethyl,



wherein R2, R26 and R27 have the neani ng nenti oned above, w th conpounds of
formula O H boc OH (X1) R wherein R7 has the neaning nentioned above, in
t he presence of dehydrating reagents as described for the first stage of

met hods [A] and [B]. The conpounds of fornula (X) are known or can be
prepared in analogy to the nethods described in the exanples section. The
conpounds of formula (XI) are known or can be prepared in anal ogy to known
nmet hods. The conpounds of the invention show a val uabl e range of

phar macol ogi cal and pharma- coki neti ggeffects which coul d not have been
predicted. 62 They are therefore suitable for use as nedi canents for the
treatnent and/or prophylaxis of diseases in hunmans and aninmals. The
conpounds of the invention ¢anh, due to .of their pharjpacol ogical properties,
be enployed al one or in cofbi natP§i’ lpﬂnﬁ?%g?mg%??gﬂ’ingredients for the
treatnment and/or prophylaxis of infectious diseases, especially of :
bacterial infections. For eﬁgnplganh@bgq)&qs5|ble to treat and/or prevent

| ocal and/or system c di seases cause the follow ng pathogens or by

m xtures of the foll ow ng pathogens: grampositive cocci, e. g. st aphyl ococci
(Staph. aureus, Staph. epidefidr dis) and strepto- cocci (Strept. agal acti ae,
Strept. faecalis, Strept. pneunoni ae, Strept. pyogenes); gram negative
cocci (neisseria gonorrhoeae) as well as gram negative rods such as
enterobacte- - riaceae, e.gle Escﬁ@mMGhﬁal303D§%Fbennphilus i nfl uenzae,

Citrobacter (Gtrob. freundii, G trob. divems), SaInDneIIa and Shi gel | a;
furthernore klebsiella g( Kl eu i.ae,. Kl eb toc Ent er obact er
(Ent. aerogenes, Ent. rap@‘;i eggq“ﬂ?élfo@ear“f’ % }@dro B .

R'% represents amino or hydroxy,

R'®  represents a group of formula

R4d iRS(‘I
: N
kda [—Tida “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 isanumberOor 1,

and

1d is anumber 1,2, 3 or 4,



mar cescens), Proteus (Pr. mrabilis, Pr. rettgeri, Pr. vulgaris),

Provi dencia, Yersinia, as well as the genus Acinetobacter. The anti bacteri al
range additionally includes the genus Pseudononas (Ps. aeruginosa, Ps.

mal tophilia) and strictly anaerobic bacteria such as Bacteroides fragilis,
representatives of the genus Peptococcus, Peptostreptococcus, as well as
the genus dostridium furthernore nycoplasmas (M pneunoniae, M homnis,
M urealyticum as well as mycobacteria, e.g. Mycobacteriumtubercul osis.
The above |ist,of pathogens is nerel yygoy way of exanple and is by no, neans
to be inter- preted restrictively. Exanples which nay be nentioned of

di seases which. are caused by the pathogens nentioned or m xed infections
and can be prevented, inproved or healed by the topically applicable
preparations of the in&éntiﬁﬁfm§WEFgP%¥ectious di seases in humans such as,
for exanple, septic infections, bone and joint infections, skin infections,
post operati ve wound i nf gtions, abscesses, phlegnon, wound i nfections,

i nfected buns, bum wounds, infections in the oral region, infections after
dental operations, septic arthritis, mastitis, tonsillitis, genital
infections and eye i nf g iwWa0RBandARAdepEidentlyoione dnothetGkes hwthbdrNf BGL i ons can
al so be treated in other spgeies. Exanples which may be nentioned are:
Pigs: coli diarrhea, enterotoxem a, sepsis, dysentery, sal nonell osis,
metritis-mastitis- agal actiae syndrone, mastitis; 63 Rumnants (cattle,
sheep, goats)y di asaheaberdepsd ar,4,br onchopneunoni a, sal nonel | osi s,
pasteurell osis, nycoplasnosis, genital infections; Horses:
bronchopneunoni as, joint ill, puerperal and postpuerperal infections,

sal nonel | o- sLsﬁrfpgs and cats: bronchopneunoni a, diarrhea, dermatitis,
otitis, urinarylTlyact infections, prostatitis; Poultry (chickens, turkeys,
quai | , pigeons, or namenwhén pequals 3x0atty athiydiosy grodpcopl asnosis, E. col

i nfections, chronic airway di seases, sal nonellosis, pasteurellosis,

psittacosis, It iis_ |likew se sible ta.tre bacterial diseases in the
rearing éﬂﬁﬂﬁﬁﬁﬂﬁkﬁﬁﬁfoB?E%V@S@Ewaﬁﬁ§8?gﬁﬁS%FnanentaI fish, in which case
the anti bacterial spectrumis extended beyond the

Preference is also given in the context of the present invention to compounds of formula (I)-~
or ([a) in which

R? represents a group of formula

0
L] 16 . O 1
1o N7 R * R" o
H or d N~
A—OQH 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



pat hogens nenti oned above to further pathogens such as, for exanple,
Pasteurella, Brucella, Canpylobacter, Listeria, Erysipelothris,
corynebacteria, Borellia, Treponema, Nocardia, Rikettsie, Yersinia. The
present invention further relates to the use of the conpounds of the
invention for the treatnment and/or prophylaxis of diseases, preferably of
bacterial diseases, especially of bacterial infections. The present
invention further relates to the use of-the conpounds of the invention for
the treatnent and/or prophyl axis of gy seases, especiallyTof the

af orenenti oned di seases. The present invention further relates to the use of
t he conpounds of the invention for the production of a nedicanent for the
treat ment and/or prophyl axis of%diseases,a@speciﬁlly of the aforenentioned
di seases. The present Rffventi further felatesRto a nethod for the
treatment and/or prop axi s di seage S hhally of the aforenentioned
di seases, using an rargs ef feCti vE-Jgpount of the conpounds of the
i nvention. The conpourd f¥'Yhe 1 nvention may act system cally and/or

| ocal ly. For this purpose, they can be adm nistered in a suitable way such

as, for exanple, orally, QHVentgfafly, pul non bly,‘nasally, subl i ngutal |y,
lingually, buccally, rectélly, dermally, transdersally, conjuctivally or

otically or as an *iyp‘k@ljsg\akéw 64 For \ng;i\aql{gi nistration routes the
conpounds of the invention d¢adXBe adm ni st er PdlymR Sui t abl e admi ni stration

forms. Suitable for oral adm nistration are adm nistration forns which
function according to the prior art and deliver the conpounds of the
invention rapidly ‘%lgéi r in nodified fashion, and which contain the
conpounds of the invention in crystalline and/or anorphized and/ or

di ssolved form such as, for exanple, tablets (uncoated or coated tablets,

for exanple having coga$ihetiskaistdtodhénitrBdnSketit t 0 gastric juice or

di ssolve with a delay or are insoluble and control the rel ease of the
conpound of the inv&ntion), tablets or filnms/wafers, which disintegrate
rapidly in the oraR”caveprgsentsihydrogdny apinolor bydrexy, capsul es (for exanple hard
or .soft gelatin capsules), sugar-coated tablets, granules, pellets,

powders, emul si on SRs"S _usrgp%er‘,]s_ents hydrogen, methyl or aminoethyl,

R®  represents hydrogen or aminoethyl,
or

4 L

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

R® and R'® independently of one another represent *~(CHa)z1,-OH or
*_(CHy)z»-NHR™,

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,



sions, aerosols or solutions. Parenteral adm nistration can take place with
avoi dance of an absorption step (e.g. intrave- nous, intraarterial,
intracardiac, intraspinal or intralunbar) or with inclusion of an absorp-
tion (e.g. intramuscul ar, subcutaneous, intracutaneous, percutaneous or
intraperitoneal). Admnistration forns suitable for parenteral
admnistration are, inter alia, preparations for injection and infusion in
the form of solutions, suspensions, enulsions, |yophilisates or sterile
powders. Suitable for the other adm mjjstration routes are, for exanple,
pharmaceutical forns for inhalation (inter alia powder inhalers,
nebul i zers), nasal drops, solutions, sprays; tablets, filnms/wafers or
capsul es for |inguab i nqual .or, buccal adm nistration, suppositories,
preparations for the®®ars of ggi%ge,nﬂ\‘fgg?'heaqm@ﬁbrfmeg@,t ﬁ%‘aﬁ%eg@sf "{s)eﬁ?%ensi ons
(lotions, shaking mxtures), lipophilic suspensions, ointnents, creans,
transdernmal therapgwi : , for exanple, patches), mlk,
pastes, foans, duggingﬁsd%ggggﬁmfﬁgpgﬂ?gﬁor stents. The conpounds of the
i nvention can be converted into the stated adm nistration fornms. This can
‘take place in a maner iknmmbep@or 5 by nmixing with inert, nontoxic,
pharmaceuti- cally suitable excipients. These excipients include, inter
alia, carriers (for exanple mcro- -crystalline cellul ose, |actose,

manni tol ), sol ventlb, ¥ xb and ylyindepepdenila b greanethgr gre aingmberchidl 3pr4.f j ers and
di spersants or wetting agents (for exanple sodi um dodecyl sulfate,

pol yoxysor bi - ,tan .ol eat %,nZin ers (for exanple polyvinylpyrrolidone),

synt heti c anddnatd?ﬁmegrQ Pgﬂ (for exanple al bumin), stabilizers (e.g.
anti oxi dants such as, for exanple, ascorbic acid), colors (e.g. inorganic

P geNt S i Aies tfhg'fscﬂ@é@nﬁ’theislbg}#tegéflﬂgﬁlal nd taste and/or odor

corrigents. e present Invention further relates to nmedi canents which
conprise at | east one com pound of the invention, usually together with one
or nore iAnGdng thesgpaniiiasly prefured conpiunds hrg thaselin whikle RErepraeerai groupnd .t o . the:
use t her gpforti@la t he af orenenti oned purposes. 65 It has generally proved
advant ageous on parenteral admnistration to adm nister anounts of about 5
to 250 ng/ kg of body weight per 24 h to achieve effective results. The

amount on oral mnistration is qgout 5 to 100 ng/ kg of body wei ght per 24
* 16

h. _R . 0

16
H N’R N RY
r . H or d rd »

OH
+ OH ‘

¥ :
s R [ N

in particular a group of formula

i O
R16 .
N/ 17
AN N
OH H

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

R represents a group of formula



It may neverthel ess be necessary where appropriate to deviate fromthe
stated anounts, in particular as a function of the body wei ght,

adm ni stration route, individual behavior towards the active ingredient,
nature of the preparation and tinme or interval over which admnistration

t akes place. Thus, it maybe sufficient in sonme cases to nmake do with | ess
than the aforementi oned m ni num anount, whereas in other cases the stated
upper limt mnust be exceeded. Were | arger amounts are adm nistered, it nmay
be advisable to divide these into agplurality of single doses over the day.
The percentage data in the follow ng tests and exanpl es are percentages by
wei ght unless ... otherwise indicated; parts are parts by weight. Sol vent
ratios, dilution rgfios and concentra tion data for liquid/liquid solutions
are in each case sed on volunme. 66 A. Exanples Abbreviations used: abs.
absol ute ag. aquqﬁm Bn benzyl boc tert-butoxycarbonyl CDC1l3 chl orof orm
CH cyclohexang oEpIet (in "HNVR) dd doublet of doublets (in 'H NWR
DCC di cycl ohexylcarb ||n18e DI C dii sopropyl carbodiimde D EA

di i sopropyl et HoRg' s base) DMSO di methyl sul f oxi de DVAP

4- N, N- di'net hyl ami nop¢ri¥i ne DMVF di net hyl f of mani de EA et hyl acetate (acetic
acid ethyl ester) EDC N - (3-dinethyl am nopropyl)-N-ethyl carbodiimde x HC

whereby
* is the linkage site to the nitrogen atom,

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

mula
de 5a R&e Rge
R ﬁl ,
N N\ Ge * NH
kel lle R™ - we
10e 11e
R R _ NH,
* NH 12
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,



ESI el ectrospray ionization (in M5) Ex. exanple Fnoc

9-fl uor enyl net hoxycar bonyl HATU

O (7-azabenzotriazol-1-yl)-N,N,N , N -tetranet hyl uroni um hexaf | uor ophos-
phate HBTU O (benzotriazol-1-yl)=N, N, NN -tetramethyl uroni um

hexaf | uor ophosphate HOBt 1-hydroxy-|H benzotriazole x H20 h hour(s) HPLC

hi gh pressure, high performance |iquid chromat ography LC-MS coupled liquid
chr omat ogr aphy- mass spectroscopy mmnultiplet (in "HNVR) min mnute M
mass spectroscopy NVR nucl ear rragnetlﬂresonance spectroscopy MIBE net hyl
tert-butyl ether Pd/C pall adiunf carbon PFP pentafl uorophenol q quartet (in
"HNWR) Rf retention index (in TLC) RP reverse phase (in HPLC) RT room

tenperature 67 Rt getenglon time (in HPLC) s singlet 5 "HNWR) sat
saturated t tripl B apdR™ Hiogethpr w @etnérqgﬁbawfauwm %arpypndthA
trifluorbacetic acid thpmmdnogur an

R¥and R'* independently of one another represent *~(CH;)z,,-OH or
*_(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 isanumberQor1, ,
and N
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 a number 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



TLC thin-1layer chromatography TMSE 2-(trinethylsilyl)ethyl TPTU 2-(2-oxo0- |
(2H) -pyridyl)- 1, 1,3,3,-tetranmethyluroniumtetrafluoroborate Z

benzyl oxycarbonyl 68 LC-Ms and HPLC met hods: Method 1 (LC-MS): Instrunent:
M cromass Quattro LCZ with HPLC Agilent series 1100; colum: Phenonmenex
Synergi 2p Hydro-RP Mercury 20 mmx 4 nm eluent AA- 1 1 of water + 0.5 ml
of 50% formc acid, eluent B: 11 of acetonitrile + 0.5 m of 50%formc
acid; gradient: 0.0 min 90%A 2.5 mn 30%A -4 3.0 min 5%\ -+ 4.5 m n 5%,
flow rate: 0.0 mn |l mM/mn, 2.5 m .0mn/4.5 mn 2 mM/mn; oven: 50C,
UV detection: 208- 400 nm Method 2 (LG MS): M instrunment type: M cronass
ZQ HPLC instrunent type: Waters Alliance 2795; colum: Phenonenex Synergi
2g Hydro-RP Mercury 20 x 4 mm eluent A- 1 1 of water + 0.5 m of 50%
formc acid, eluent B: | 1 of [ + 0.5 mM of 50% formc acid,
gradient: 0.0 min 90%A - 4HO: —R¥in 5%A -+ 4.5 nin 5%\; flow
rate: 0.Omn 1 mM/mn, 2.5 m 5 mn 2 nm/mn; oven: 50C W
detection: - 210nm Method 3 strunent type: M cromass ZQ HPLC
instrument type: HP 1100 serfes; ; oI um: P{] nomenex Synergi 211
Hydro- RP Mercury 20 mmg. 4 : WE( + 0.5 mM of 50%
formc acid, eluent B: 1l ’_I‘ + 5 m of 50% form c aci d;
gradient: 0.0 mn 90%A -4 ¥ 5 in 59 - 4.5 mn 5%A f1 ow
rate: 0.0 min 1 mM/mn, 2.5 mnf3.0 mn/B. 5 n 2 rri/m'n; oven: 50C W
detection: 210 run. Method 4 (LC-MS): Instrument: Mcromass PlatformLCZ

W th HPLCAlI at,7ser colum:. G.om SIL |,20 -4 HE, 50 nmx 2.0
nm 3 gm gi&[{ dFQﬁ? g\él[eérpar_}_lngpewoqﬁl %ﬂf‘rtﬁ‘l‘:égD eluent B: 1 1 of
acet oni trqlch(ygaﬂpoq;ﬂ of 50%formic acid; gradient: 0.0 m n 100%A -> 0.2 min
100%A -+ 2.9 min 30%A -r 3.1 mn 10%A -* 4.5 mn 10%\; oven: 55C flow

rate: 0.8 Mhddin aWoQ?a%@ ﬁfo'c% "ﬁrs%fgfqé HR prédence 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
' . .

[ L.

[B] compounds of formula

(Iv),
H OH
z
\” 3 'il
R" H R 0O
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



Method 5 (LC-MS): MS instrunment type: Mcromass ZQ HPLC instrunment type:
Waters Alliance 2795; colum: Merck Chronolith SpeedROD RP-18e 50 x 4.6 nmm
eluent A: water + 500 | of 50% formc acid/l; eluent B: acetonitrile + 500
| of 50%formc acid/]; gradient: 0.0 min 1098 -3 3.0 mn 95%8 -> 4.0 mn
9598; oven: 35C flowrate: 0.0 mn-1.0 M/mn -4 3.0 mn 3.0 M/mn -+ 4.0
mn 3.0 MIimn; UV detection: 210 nm Mthod 6 (LC-MS): M instrunent type:
M cromass ZQ HPLC instrunent type: HPss 1100 series; UV DAD; col um:
GomSil 120 ODS-4 HE 50 nmx 2 nm 3.0 m eluent A water + 500 | of 50%
formc acid/l, eluent B: acetonitrile + 500I of 50% formc acid/];
gradient: 0.0 mn 0% -a 2.9 mn_ 7098 - mn 9098 -* 4.5 mn 90%3 oven:
50C, flowrate: 0.8 m/nin, U/ d&LBE on: Q.U@, nm 69 Method 7 (LC-MS): MBS
i nstrument type: M cromass ZQ HPLClnstrurrent type: Waters Alliance 2790;

colum: o 120 ODS-4 HE 50 3.0 m eluent A. water + 500 |
of 50%f6‘?WH1}9§é{hG | ieAningsmentione ng]ﬁf’(‘?vrerle + 500 | of 50%fornic acid/l:

gradi- ent: 0.0 min 5B -> 2.0 min 40 4.5 mn 909 -, 5.5 mn 90%B; oven:
45C, fl ow n mn ->4.5 mn0.75 M/mn55mn-" 5.5
mn 1.252 ﬂqfl‘ﬁisﬁquew Wgétaélcatc}ds?{rgyﬂgmrﬁ?@lwghod 8 (LC-MB): Instrunent:

M cromass Pl atform LCZ with HPLC Agilent seri es 1100 coI um1 Ther no

HyPURI TY TAQ1AS hle of the T Be Gbt nmoreélx'a’rﬁ r"i/ e M Of
S?Z%T g;]tm f %%!o (1 ggcégorat p gad iti ﬁfI'tPcruiQrgO?/;' d>
5.5 min 1’@5‘9@!‘1389 OIP?% 1"rﬁ‘r'r‘ild‘ nld'g‘t“é‘at?sil@ﬁe 210 rim

Met hod 9 (LC- MB): VS i nst r unent type Mcronass ZQ HPLC instrunment type:

(e bR S Y AR BT IR SR T G0 1

aci d; gré‘&lv Fﬁt eﬁ:oga?ﬁo 11‘”3’ /% f: 45C

f1 ow r at Ealspiehesompeup S?HG/CHPYFfteﬂ latoshﬁ'rﬁqmp%m#s mhrﬁ{nﬁtossa yaVith e 1. 25
m/mn; eddidenetabas: 210 nm Method 10 (LC-MS): Instrunent: M cromass
Platform LCZ with HPLC agilent series 1100; colum: Therno Hypersil GOLD- 3

20 x 4 ent A- 1 1 of water + 0,5 m  of
m:fl]he %y&l roxy group on R’ is where appropriate protected with a rert-butyldimethylsilyl

group during the reaction with compounds of formula (III) which group is removed in the
second reaction step.

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-oxo0-3-oxazolidinyl)phosphoryl chloride or
benzotriazolyloxytri{(dimethylamino)phosphonium hexafluorophosphate, or O-
(benzotriazol-1-yl)-N, N,N', N'-tetramethyluronium hexafluorophosphate (HBTU), 2-(2-oxo-



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 nmin 10%A 4
5.5 min 10%\; oven: 50C flowrate: 0.8 m/mn;1JV detection: 210 run.

Met hod 11 (HPLC): Instrunent: HP 1100 with DAD detection;. colum: Kronasil
RP-18, 60 mmx 2 mm 3.5 m eluent A- 5 mM of HJOOX/1 of water, eluent B:
acetonitrile; gradi- ent: O mn 2%, 0.5 mn 298, 4.5 mn 90%B, 6.5 mn
9098; flowrate: 0.75 m/mn; oven: 30C, UV detection: 210 rim Method 12
(HPLC): Instrument: HP 1100 with DAD_detection; colum: Kromasil RP-18, 60
mmx 2 mm 3.5 m eluent A: 5 nl of M8 o4/ 1 of wat er, eluent B:
acetonitrile; gradi- ent: O mn 298, 0.5 mn 298, 4.5 mn 9098, 15 m n 90%B,
flowrate: 0.75 m/mn; oven: 30C, UV detection: 210 nm 70 Starting
conpound$-(EN ppyridy)UA 3 3-t8ramathyPurmstiinytetiefvambdate(d@TB) oCH3 H O 77.7 g (583
mol ) of Qad7uizhlieamdttiadot-ydy N AN AV ecttinsfinndetiuinthe24Mordphodphate ¢HAQUY et hane
and cpol 6{:311h?dr@@beﬂ&ﬁﬁhz&e((ﬂ@%tmehzﬁﬁaﬁﬁmhy| benzal dehyde are addeq

dr opwi se o@MBYdinteR/1ERHE)PRosphontin KexkiludfdRospRate B3OP) SSRixiFEY therebf, B omi ne are

added oVglixhRE ieRf &8eis FitHhaséd OC, the mixture i's allowed to warmto RT
and then sti rrgﬁ for%?LZ 'hw The reaction solution is added t0.500 m of

I ce-wat er. The aqueous phase is extracted a nunber of tinmes wth
di chl or oFréhplecef bhks afeddikdlingélalaathanates uoRss forak fmplesdodiinsorgoessuniel y with 2N
hydr ochl @drbsnas; bflsodfunSa potatiast LAGHRAS, TP HikkaufioRatigkfenites,on and a
sat ur at ed gagid@ylafitie, NSk IEphSne Ie-nfeflyiipePiBine, N8inRiyAtifopiame ot S dri ed
over SOdBngf#’gfe pd concen- trated’in vacuo. The'residue is purified by
silica ge matography and then via crystalli- zation from cycl ohexane.
The precipitated product is collected by filtration. Yield: 3.2 g (5% of
t heory) The condensation is preferably carried out with HATU in the presence of a base, in par-

ticular diisopropylethylamine, or with EDC and HOBLt 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 connettion 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 (III) 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



LCM5 (Method 7): RL = 3.26 min M (El): mz = 199 (MtH) + Exanple 2A

Met hyl (22) - 3-(3-bronophenyl)-2-[(tert-butoxycarbonyl)am no]acrylate 71 Br
QO HN~CH3 II1l boc 0 7.48 m (59.5 nmmol) of N, N, N, N-tetranethyl guani di ne
are added to a solution, cooled to -70C, of 10 g (54.1 mmoi) of .

3- bronobenzal dehyde and 17.7 g (59.5 mmol) of nethyl
[(tert-butoxycarbonyl)anino](dinethoxyphosphoryl)acetate in 200 m of
anhydrous tetrahydrofuran. After st frlng for 4 It at -70C, the reaction

m xture is stirred for 15 h at RT. 500 ml of water and 500 m of ethyl
acetate are added to the m xture. The organic phase is washed with water,
dried over sodiumsulfate and concentrated. The crude product is purified
by col unm chromat ography o (nDblle phase cycl ohexane: et hyl
acetate 4:1). Yield: gd@ i Rt =2.61 mn M (E): mz =
356 (MtH)'. 'H NWVR (300 MHZ ‘ ‘ = 1.40 (s, 9H), 3.73' (s, 3H), 7.15
(br.s, 1H), 7.48 (m IH), N), 7.63 (dd, 1H), 7.86 (s, 1H), 8.82
(br.s, 1H). Exanple 3Ais the corresponding starting materials
in anal ogy to the above g X & ructde Prepared in anal ogy
Anal ytical Data No. tH)N"Exampl exflo. % LC-M5 (Method 4): R, = 3.38 mn.

wherein R%, R” and R? have the meaning mentioned above,
with di(tert-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.

e Fo

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

or? (VD




Br CH fromEx. A and M5 (El): mz = 446 (MtH)" benzyl [(tert- 'H NWVR (300
MHz, CDCI3): CH, H h butoxycarbonyl)- S =1.35 (s, 9H), 2.28 (s, 3H), 5.30
H, ¢ N am no] (di net hoxy- (s, 2H), 6.21 (br. s, 1H), 7.04 (d, HCO~ 0
phosphoryl )acetate 111), 7.21-7.46 (m 711), 7.10 (d, 0 O IH. 72 Exanple
4A Met hyl 3-brono-N-(tert-butoxycarbonyl)-L-phenyl al ani nate Br H3C CH3
H3C~- N O O O CH3 10 g (28.1 mml) of

met hyl - (22Z) - 3- (3- bronophenyl ) - 2- [ (t er- but oxycarbon- .. - yl)am no]acryl ate
(Exanpl e 2A) are dissolved in a mxté e of 150 m of ethanol and 100 m of
di oxane. Under an argon atnosphere, 100 ng (0.14 mmol ) of hydrogenation

cat al yst ) ) ‘

[ (+) - 1, 2whergin®RISREmyd R7* Baveithe mpaningrapmioneadplesaéne( cycl ooct adi ene) r hodi un( 1
) trifluoro- nmethanesul fonate] are added, and argon is passed through the
sol ution §7or 30 [}fb gy}g h;% ion is then carried out for 5 days under a
hydr ogen®pr e SERFE LRyl fpet ture is filtered through silica gel, and
careful afterwashing with ethanol is carried out. The filtrate is

concentr gty nd19&s & sekbch Qs'id drHagss g}ﬂelxéacuum'
wers ol ré&%sa@ﬁ v s e ROy g V& (-

3.03 (to,, 3.62 (s, 3H), 4.70 (m, 1H) 7.2075(m 5H). Exanple 5A
is pr eparmahidmpalﬁ b8 fo0dxamPRAME Pidteab adskiieg OB Fdadtich dfitompadr@gyft o t he
above PERRARYVE 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 (VI).

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

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

i solvents or mixtures of the solvents with water Tetrahydrofuran or a mixture of methanol T
and water are particularly preferred. '

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



Exanpl e 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): R, = 3.81 min. Br CH3 fromEx. 3A M5 (El): mz = 448
(MtH) - "H- NWR (300 MHz, CDCI3): Hoc-/ H 15 =1.39 (s, 9H), 2.24 (s, 3H,
Hc/// -~ 2.83-3.15 (m 2H), 4.57 (m 1 H, O005.00 (br. s, I H, 5.09
(dd, 2H), 6.97 (d, 1 H, 7.14-7.48 (m 7H). Exanple 6A Mt hyl
3-brono-N-(tert-butoxycarbonyl)-Ntnethyl-L-phenylalaninate Br \ / H3C ~N
O-CH3 3 Doc O 49.8 g (350.86 nmmol) s@f iodonethane and 2.28 g (57.01 mmol )
of sodium hydride are added to a solution of 16.5 g (43.86 nmol) of nethyl
3-brono-N-(tert-butoxycarbonyl)-L- phenyl al aninate (Exanple 4A) in 220 m of
anhydrous tetrahydrofuran. The reaction mxture is stirred overni ght at RT.
1000 mM of water and 1000 ‘ etate are added to the mixture. The

organi ¢ phase i s washeBh@u @ fater and a saturated sodium
chl oride solution, dried oveer=sodi fate and concentrated. The crude

product is purified by colim chrogatoraphy on silica gel (nobile phase
cycl ohexane: et hyl acetate '
.Z\ \ OR27 [}
H : | (VII),
o) R 0
F F
F F
F

wherein RZ, R-", R?® and R* have the meaning 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 chioroform, 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



3:1). Yield: quant. HPLC (Method 11): R, = 5.1 mn. M (DCI(NH3)): mz =
390 (MtH) +. 74 "H NWR (400 MHz, CDC13): S = 1.48 (d, 9H), 2.23 (d, 3H),
3.09 (dd, IH, 3.30 (dd, IH, 3.75 (s, 3H), 4.70 (ddd, IH), 6.92 (dd, 1H),

7.30 (m 2H). Exanple 7A Met hyl
(2S)-3-(4'-(benzyl oxy)-3"-{(2S)-2-{[ (benzyl oxy)carbonyl ] am no) - 3- oxo- 3-[ 2- (t
ri- methylsilyl)ethoxy]propyl)
bi phenyl -3-yl)-2-[(tert-but oxycarbonyl)am no] propanoate BnO H HN O-CH3
TVMSE ,0 boc O A solution of 6.0 g (1&®B muol ) of nethyl
3-brono-N-(tert-butoxycarbonyl)-N nethyl-L- phenyl al ani nate (Exanpl e 4A) and
11.7 g (18.4 mmol ) of 2-(trinethylsilyl)ethyl-

hQ 4,4,5 5-tetranethyl -1, 3, 2-di oxaborol a
frop WO03/106480) in 80 m of
r 1°s rendered inert and saturated

n-2-yl)-L- phenylalanlnate
| - met hyl - 2- pyrrol i dondny
‘wth argon. 1.37 g (1.67
i i i Y{(JI) chloride (PdCl 2(dppf)) and 11 g
(34 mmol ) of cesium carbongtg, tihen gdded, ??ms gently passed over
the reaction mixture, 2 \W- i AR or h at 50C. The m xture
is cooled, taken up in washed with water. The organic
phase is dried over nmagnesiHgn sulR’at erand ghe solvent is concentrated in
vacuo. The residue is purified by colum chromatography on silica gel
(cycl ohexane: ethyl acetate 15:1 -+ 7:1). Yield: 6.82 g (52% of theory.).
LC- M5 ( MaiHegeth ), R’ R andBR% have the m¥Enifiginpatioikd abové83 (M+H)' . Exanpl es 8A and
9A listed in the following table are prepared fromthe correspondi ng

st arting materials in analogy to the above procedure:
with pentafluorophenol 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 in a tem-
~ perature range from -40°C to 40°C under atmospheric pressure. . ST e

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

wherein R?, R’, R? and R*" have the meanin g 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 aé dichloromethane, or hydrocar-
bons such as benzene or toluene, or ethers such as tetrahydrofuran or dioxane, or dimethyl-



75 Exanple Structure Prepared in Analytical Data No. analogy to Exanple
No. 8A ~\ - 7A HPLC (Method 12): Rt = 6.62 mn. BnO/ fromEx. 4A and M5
(ES): mz =819 (MtNa)' '.. Ex. 84A from WO03/106480 z OH3IC NO HCH O
boc O TMSE 9A / \ - 7A LC-MS (Method 9): Rt = 4.01 min. Bno ~ OH3 from Ex.
5A and M5 (ES): mz = 873 (M+tH)' Ex. 84A from WO03/106480 Z N O HN OBn H O
boc O TMSE Exanpl e 10A Met hyl

(2S) - 2-am no-3-(4'-(benzyl oxy)-3"-{(2S)-2-{[(benzyl oxy) car bonyl ] am no)
-3-0x0- 3-[2-(trinmethylsilyl)ethoxy] giopyl } bi phenyl - 3-yl) propanoat e

hydrochl oride BnO x HOI Z"'" H O HZN O-CH3 TMSE~O O 54 ml of a 4M hydrogen
chl ori de-di oxane solution are added to a solution, cooled to OC, of 4.0 g

(3.6 MOl Bhuidd ' i€ RN i618W8 EmROPHEedds b ind it ChePRIARRMP oY OXaNE:

dimethylformamide are preferred solvents.

The compounds of formula (1X) are known or can be prepared by reacting compounds of

formula . v
z OR” (X,
N o) HN X
H l,
OTMSE RO O

wherein R?, R?® and R? have the meaning mentioned above,

with compounds of formula

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.



After stirring for 3 h, the solvent is concentrated in vacuo, coevaporated
several tinmes with dichloronethane and dried to constant wei ght under high
vacuum The crude product is reacted without further purification. Yield:
quant. LGMS (Method 2): R = 2.24 min. 76 M (El): mz = 683 (MHC +H)'
Exanples 1 A and 12A listed in the following table are prepared fromthe
corresponding starting materials in analogy to the above procedure: Exanple
Structure Prepared in Analytical Data No. analogy to Exanple No. 11A/ \ . -
10A Crude product was reacted wi thoutgfurther Bno fromEx. 8A purification
z HQl Z~HO0O HBCHOCH'.. HH TMSE~O 0 12A / \ - |0OA LCGM5 (Method 6): R
= 3.10 mn. tino CH fromEx. 9A M5 (ES): n12 = 773 (MHCI+H)‘ X HCO Z~H O
H~J OBn

|
(25)-3-(fh€béﬁi Cf)%f%ﬁ)wéaabq%)kogﬁlesag "rze(d( ngleg‘e OFES bt é@%‘g %&Wre%hy!?éi?() yl]anino }

- 2- [ (t er tdissaresinuap E)“éﬂ"r"i‘ﬁo] {[tert- butyl(dlthethyl)5|Iyl]oxy}
pent ano- yl)am no]- 3 nmet hoxy-3 - oxopropyl } biphenyl-3 -yl)- { [(b
enzyl oxy)ﬁ% ch:%Bé’u r)vetﬁwn car? R ?Ot SF their pharmacological properties, be

employed alone orin cornbmatlon with other active ingredients for the treatment and/or
prophylaxis of infectious diseases, 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. staphylococei (Staph. aureus, Staph. epidermidis) and strepto-
cocci (Strept. agalactiae, Strept. faecalis, Strept. pneumoniae, Strept. pyogenes); gram-
negative cocci (neisseria gonorrhoeae) as well as gram-negative rods such as enterobacte- -
riaceae, e.g. Escherichia coli, Haemophilus influenzae, Citrobacter (Citrob. freundii,
Citrob. divernis), Salmonella and Shigella; furthermore klebsiellas (Klebs. pneumontae,
Klebs. oxytocy), Enterobacter (Ent. aecrogenes, 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.
urealyticam) as well as mycobacteria, e.g. Mycobacterium tuberculosis.

The above list of pathogens is merely by way of example and is by no Jmeans to be inter-
the pathogens mentloned or mixed infections and can be prevented, 1mpr6;/ed 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;



77 BnO z\H O HN 011 CH3 TMSE O /NO O boc ;:T6S At 0C (bath tenperature),
1.26 g (3.32 mol) of HATUand 1.1 m (6.2 mmol) of HInig s base are added
to a solution of 1.91 g (2.66 nmol) of the conpound from Exam ple 10A and
1.45 g (2.92 mmol ) of (2S,4R)-5-{[(benzyl oxy)carbonyl]am no}-2-[(tert-

but oxycar bonyl )am no] -4- {[tert-butyl (di nethyl)silyl]oxy}pentanoic acid
(Exanple 14A from WO03/106480) in 20 mM of abs. DMF. The m xture is stirred
for 30 mn at this tenperature, then a further 0.55 m (1.1 nmol) of

Hinig s base are added and the tenmpgga- ture is allowed to rise to RT.
After reaction overnight, everything 1s concentrated to dryness in vacuo
and the residue is taken up in dichloromethane. The organic phase is washed
wi th wat and sat rated sodi um chl oride solution, dried over sodium

sul fate ‘HEP“”E% aUlfit S‘fl’ea"atéh a‘E‘i“iﬁ‘d@Pf}F &WE‘OH@“‘BWMSP BEY0SiShr ormat ogr aphy
on sil i Restgwellesi BIYFplpsmesis. ecaifel|infkeionte/ et hy _acetate 5:1 -* 3:1). Yield:
1.89 g (61 %of theory) LC M (I\/bthod 3) R, =3.66 mMn. M (El): mz =
1161 ( M+ et hyl .- (2S) - 3-

{4- (ben r8§§y5aro§f%tnee21§)ongls,(]tn&§% p%erpir;rl gﬂ ug% gr‘f Cglﬂng sgimonello-

yl ] ami nd¥¥2-[ (tert-butoxycar bonyl ) am no] pent anoyl } am no) - 3- met hoxy- 3- oxopr op
- yl]biphenyl -3-yl}-2- {[(benzyl oxy)carbonyl ] am no}propanoate Bno H O HN

O-CH3 T]y&gagd ST bQ)rRR&pneumonia, 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.

It is likewise possible to treat bacterial diseases in the rearing and management of produc-

tive and omamental 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 ofithe compounds of the invention for the '
.. treatment and/or prophylaxis of diseases, especiallyiof the aforementioned diseases.

N
4
B

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.




NH | z At OC (bath tenperature), 1.03 g (2.7 mvol) of HATU and 1.1 m (6.1
nmml ) of Hunig's base are added to a solution of 1.55 g (2.16 nmol) of the
conmpound from Exanple I QA and 0.95 g (2.59 nmol) of

N5- [ (benzyl oxy) car bonyl ] - N2- (tert-but oxycarbonyl)-L-omthine in 28 m of
abs. DMF. The mixture is stirred for 30 mn at this tenperature, then a
further 0.3 m (1.5 mdl) of Hnnig's base are added and the tenperature is
allowed to rise to RT. After reactionedovernight, everything is concentrated
to dryness in vacuo and the residue is taken up in dichloronmethane. The
organi ¢ phase is washed with water and a saturated sodium chloride

sol ution I ed ;,over sodi u fa centrated Th de .product is
oo edFB§'j‘F§‘?ragH’d?‘8 %t%gp"%ﬁﬂeﬁomug% SR ot ATeSPEA hane) ot hy!
acet ate ble admimstygtio %: 1.67 g (75% of theory) LC—NB (Method 1): Rl =
3.40 mn. M (El): mz = 1031 (N%FD+ 79 Exanples 15A to 17A listed in the

follown ar d fr corr tart rials in
anal ogy " Sif P Bt o BT LIS aigy gf?%g& bie
Anal yt i calrlorea&%{l liverfhe gegrpeynds oEfg fysat sapl IN/@P aalrs -8 h*fmm n. 15A
M 13A Landuehisheontaimhegompaynds eftheanyentpn ingrystaling apd/prgrorphized and(or r om
W03/ 10648splvedfiarm suchias, for example, tablets (uncoated or coated tablets for example

having coatings which are resistant to gastric juice or dissolve with a delay or are insoluble

and control the release of the compound of the invention), tablets or films/wafers, which

disintegrate rapidly in the oral 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 dodecyl 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.



HTMSE-OH .CAOOboc O ~TBS NH | z 16A 14A LC- M5 (Method 3): R = 3.52
mn. Bno fromEx. I I Aand M5 (ES): mz = 1045 (MrH)' N -[(benzyl
oxy)carbonyl]-N2- z\N O H C-N OUCH (tert-butoxy- ~ carbonyt)-L TMSE~O O
ornithine boc ~NH z 17A - 14A LC-M5 (Method 3): R 3.54 min. Bno CH from
Ex. 12A and M5 (ES): mz = 1121 (M+H+ N -[(Benzyl-1 oxy)carbonyl]-N Z N
O HN OBn (tert-butoxy- H carbonyl)-L- TMSE~ cHH O O ornithine ba \lIl NH z
Exanpl e 1SA

65

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. o

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.



(2S)-3- {4-(Benzyloxy)-3"-[(2S)-2-({(2S,4R) -5- {

[ (benzyl oxy) carbonyl]am no}-2-[(tert-

but oxycar bonyl ) am no] - 4- hydr oxypent anoyl }

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

yl }-2-{[ (benzyl oxy) car bonyl ] am no} propanoic acid 80 BnO3 z_~ N O HN O CH
HHOHO Nboc OH NH z 4.88 m (4.88 mmpl) of a IN tetra-n-butyl anmoni um
fluoride solution inTHF are added to. 68 solution of 1.89 g (1.63 mmol) of

t he conpound from Exanple 13Ain 10 ml of abs. DWW with stirring. After 2 h
at RT, the mxture is cooled to 0OC, and ice-water and sone 0.5 N
hydrochloric acid are added. The m xture is inmmediately extracted with et hyl
acetate. The organic phase is dried over magnesi um sul fate, concentrated in
vacuo and dried under high vacuum The crude product is reacted w thout
further Rurif' ion. Yield: quant. LGM5 (Method 3): Rt = 2.90 mri" MBS
(El): mMZ = 9%%%&-{)‘ Exanpl e 19A

(2S)-3-{4-(Benzyl oxy)-3"-[(2S)-2-({(2S)-5-{[(benzyl oxy) car bonyl ] am no)

-2-0 (terébpﬂ{v Yons G@dqony! ) am no] pent anoyl
- e

}am no) - oxy- 3- oxopr opyl ] bi phenyl - 3-yl }-2-{[ (benzyl -
dxy) car bonyl ] am no} propanoic acid 81 BnO z\N O HN O-CH3

abs. absolute

aq. aqueous

Bn benzyl

boc tert-butoxycarbonyl

CDCly 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 HCl

ESI electrospray ionization (in MS)

Ex. example

Fmoc 9-fluorenylmethoxycarbonyl

HATU O-(7-azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafluorophos-

‘phate

HBTU O-(benzotriazol-1-yl)-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 tert-butyl ether

Pd/C palladium/carbon

PFP pentafluorophenol

q quartet (in 'H-NMR)

Ry retention index (in TLC)

RP reverse phase (in HPLC)

RT room temperature



HHOH/NO boc N\H | z 3.58 ml of a IN tetra-n-butylamoniumfluoride
solution in THE are added dropwi se to a solution of 2.38 g (1.79 muvl) of

t he conpound from Exanple 14A in 35 m of absolute DW. After 2 h at RT,
the m xture is cooled to OC, and ice-water and sone 0.5 N hydro- chloric
acid are added. The m xture is inmmedi ately extracted with ethyl acetate. The
organi ¢ phase is dried over magnesium sul fate, concentrated in vacuo and
dried under high vacuum The crude product is reacted w thout further
purification. Yield: quant. LC-M5 (Mgtthod 2): Rt = 2.8 mn. M (H): mz =
931 (MtH) . Exanples 20A to 22A listed in the followi ng table are prepared
fromthe correspondi ng starti ng materials in analogy to the specified
procedurﬁ'b Exanpl et ar ed in Analytical Data No. analogy to
Exanpl e 82 ﬁgg Prepared in Analytical Data No. analogy to
Exanmpl e Ro. 20A / S\" eti@ pr oduct was reacted without further BnO/

fromExSf‘iSApurlfsf1 %%n zz.No HCNOCH HHI '
triplet (in 'H-NMR) .

TBS tert-butyldlmethylsﬂyl

TFA trifluorbacetic acid '

THF tetrahydrofuran

TLC thin-layer chromatography

TMSE 2-(tnmethylsilyl)ethyl

TPTU 2-(2-oxo-1(2H)-pyridyl)-1,1,3,3,-tetramethyluronium tetrafluoroborate

Z . benzyloxycarbonyl



HONAOO boc OH NH | z 21A/ \ - 19A Crude product was reacted w thout
further BnO/ fromEx. 16A purification zZ\HO HCGCNOCH. HOHO KN O
boc NH | z 22A/ \ - 19A LG-Ms (Method 6): R =3.90 min BnO CH from Ex.
17A M5 (ES): mz = 1021 (MtH)' :S-.. z~®Bni.,.. HOHNHH O boc NH |
z Exanple 23A

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

am no) - 3- met hoxy- 3- 68

oxopr opyl ] bi phenyl - 3-yl }-2-{[ (benzyl oxy) car bonyl ] am no} pr opanoat e

LC-MS and HPLC methods:

Method 1 (LC-MS): Instrument: Micromass Quattro LCZ with HPLC Agilent series
1100; column: Phenomenex Synergi 21 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: Mictomass ZQ; HPLC instrument type: Waters
Alliance 2795; column: Phenomenex Synergi 2p Hydro-RP Mercury 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 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 3 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: HP
1100 series; UV DAD; column: Phenomenex Synergi 2pn Hydro-RP Mercury 20 mm 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 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-SIL120 ODS-4 HE, 50 mm x 2.0 muni-3-um; eluent A: 1 1 of water +
1 ml of 50% formic acid, eluent B: 11 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 S (LC-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 pl 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 m/min; UV detection: 210 nm.

- Method 6 (LC-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/], eluent B: acetonitrile + 500 ul 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,



83 BnO N11 O HNO\CH H3 PFP H N boa O OH NH | =z A solution of 1.54
g (1.63 mmol ) of the conpound from Exanple IBA In 50 mM of abs:

di chl oronet hane is cooled to -20C, and, with stirring, 1.2 g (6.52 nmol) of
pent af | uoro- phenyl, 0.02 g (0.16 mml) of DVAP and 0.48 g (2.12 mmol) of
EDC are added. The tenperature is allowed to slowy rise to RT and the

m xture is stirred overnight. The mxture |s concentrated in vacuo and the
crude product is dried to constant wei ght under high vacuum Yield: 1.8 g
(99% of theory) LCGM (Method 2): Rge= 3.14 min M (El): mz =1 113
(MtH) " Exanpl e 24A Pent af | uor ophenyl

(2S)-3-{4-(benzyl oxy)-3"-[(2S)-2- ({(28) 5- {[(benzyloxy)carbonyl]

o o - %x{éasii%iﬁ&@ bg{? e B RGEP! Apt.C instrument type: Waters
[(benzy|6ﬂggeea?r 450 By 200, HIMCsiuentAs walgr pEp H- O

1 0f 50% formic a01d eluent B: acetomtnle + 500 pl of 50% formic acid/l; gradi-
ent: 0.0 min 5%B — 2.0 min 40%B — 4.5 min 90%B — 5.5 min 90%B; oven: 45°C; flow
rate:; 0.0 min 0.75 ml/min — 4.5 mm 0.75 ml/min 5.5 min — 5.5 min 1.25 ml/min; UV
detection: 210 nm.

Method 8 (LC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: Thermo HyPURITY Aquastar, 3 p 50 mm x 2.1 mm; eluent A: 1 I 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 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 (LC-MS): MS instrument type: Micromass ZQ, HPLC instrument type: Waters
Alliance 2790; column: Grom-8il 120 ODS-4 HE 50 x 2 mm, 3.0 pm; 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%B; 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: 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 100%A =2 0.2 min 100%A. =2 2.9 min 30%A = 3.1 min 10%A =2 5.5 min 10%A;
oven: 50°C; flow rate: 0.8 ml/min; YV detection: 210 nm.

T T
Ay haiaa

Method 11 (HPLC): Instrument: HP 1100I with DAD detection; column: Kromasil RP-18,
60 mm x 2 mm, 3.5 um; eluent A: 5 m] of HCIO4/1 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 pm; eluent A: 5 ml of HC1O,/1 of water, eluent B: acetonitrile; gradi-
ent: 0 min 2%B, 0.5 min 2%B, 4.5 min 90%B, 15 min 90%B; flow rate: 0.75 ml/min;
oven: 30°C; UV detection: 210 nm.




iNO boc =NH I z Asolution of 1.67 g (1.79 mol ) of the conpound from
Exanple 19A in 70 m of abs. dichloronmethane is cooled to -20C, and 1.65 g
(8.95 Mol ) of pentafluorophenyl, 0.025 g (0.18 nmmol) of DMAP and 0.53 g
(2.33 mol) of EDC are added with stirring. The tenperature 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 Yield: quant. LC-Mg (Method 3): Rt = 3.47 min N5 (H):
mz = 1097 (M+H)  Exanples 25A to 27A listed in the followng table are
prepared fromthe corresponding starting materials in analogy to the
specified procedures: Exanple Structure Prepared in Analytical Data No.
anal ogy Ptartinggempowpds g5  Exanple Structure Prepared in Anal ytical Data No.
anal ogy to Exanple No. 25A / \ - 23A Crude product was reacted w thout

further BnO‘ from Ex. 20A purification zZzHOHC INO, CH PFPHONO
boc Example 1A

5-Bromo-2-methylbenzaldehyde

Br CH,

77.7 g (583 mmol) of aluminum trichloride are suspended in 200 m] 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 by 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); Ry = 3.26 min

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

Example 2A

Methyl (2Z2)-3-(3-bromophenyl)-2-[(tert-butoxycarbonyl)amino]acrylate



(OH NH 1 z 26A
fromkEx. 21A purifica
\ -

1187 (M+H)"

— ~

24A LC-MS (Method 5):
Z, N O HN OBn

\ - 24A Crud
ion z,NOH,
Rt = 3.

H PFP

product was reacted without further

NOCHHPFP HO NO boc NH |

sno CH,
O boc NH

z

fromEx. 22A M5 (ES):
z Exanple 28A 86 Met hyl

BnO /

27A /
mz

(25)-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) car bonyl ] am no} - 3- oxo- 3- ( pent a-
f I uor ophenoxy) propyl ] bi phenyl - 3-yl } propanoat e hydrochl ori de

Br

HN

71

|
boc O

CH,

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 ml of water and 500 m! 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): R; = 2.61 min,

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

e

'H-NMR (300 MHz, DMSO-de): & = 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

procedure:
Example Structure Prepared in analogy | Analytical Data
No. to
Example No.
3A 2A LC-MS (Method 4): R, = 3.38 min.
8r CH, from Ex. l1Aand | MS (EI): m/z = 446 (M+H)"
benzyl [(tert- 'H-NMR (300 MHz, CDCl,):
CHy o butoxycarbonyl}- | 8= 1.35 (s, 9H), 2.28 (s, 3H), 5.30
H,C N amino](dimethoxy- | (s, 2H), 6.21 {br. s, 1H), 7.04 (d,
HC O_ﬁo Y 0\—© phosphoryl)acetate | 1H), 7.21-7.46 (m, 7H), 7.10 (d,
1H).




BhnO\ \ / Zz" ~CH3 HPFP H2ZN O x HO YOH NH | z Wth stirring at 0C
20 mM of a 4N hydrogen chl ori de-di oxane sol ution are added to a sol ution of
1.81 g (1.63 nmol) of the conpound from Exanple 23A in 10 m of di oxane.
The m xture is stirred for 30 min at 0C, the tenperature is allowed to rise
to RT, the mxture is stirred for a further hour and then everything is
concentrated to dryness in vacuo. After drying under high vacuumto
constant wei ght the product is obtained. Yield: quant. LCGM (Method 3): Rt
=2.62mn M (E): mz = 1013 (M H@2+H)' Exanple 29A Met hyl
(2S5)-2-[((2S)-2-am no-5-{[ (benzyl oxy) car bonyl ] am no} pent anoyl ) am no] - 3-{4' -
(benzyl oxy)-3'-[(2S)-2-

{[ (benzyl.ox a bonyl ] am no} - 3- oxo- 3- ( pent af | uor ophenoxy) -

propyl ] bbﬁ-ﬁﬁ‘r&% -yl } propanoate hydrochloride 87 BnO Z,, NI OHN OL, CH\ 3
PFP O HZN O x HCI NH :

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

Br
H,G CH, H
H,C N
O—-< O\
OO0 CH,

10 g (28.1 mmol) of methyl-(2Z)-3-(3-bromophenyl)-2-[(fert-butoxycarbon- . B
yl)amino]acrylate (Example 2A) are dissolved in a mixture of 150 ml of ethanol and 10

ml of dioxane. Under an argon atmosphere, 100 mg (0.14 mmol) of hydrogenation catalyst
[(+)-1,2-bis((2S,55)-2,5-diethylphospholano)benzene(cyclooctadiene)rhodium(l) trifluoro-
methanesulfonate] are added, and argon is passed through the solution for 30 min. Hydro-
genation is then carried out for S 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) )

s [

LC-MS (Method 3): R = 2.63 min.
MS (El): m/z = 358 (M+H)"

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

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

procedure:
Example Structure Preparedin | Analytical Data
No. analogy to
Example No.




| z Wth stirring at 0C, 60 m of a 4N hydrogen chl ori de-di oxane sol ution
are added to a solution of 1.96 g (1.79 mmol) of the conpound from Exanpl e
24A in 20 m of dioxane. The mixture is stirred for 60 mn at 0C, the
tenperature is allowed to rise to RT, the mxture is stirred for a further
hour and then everything is concentrated to dryness in vacuo. After drying
under high vacuumto constant weight the product is obtained. Yield: quant.
LCGM5 (Method 1): R =2.73 mn WM (El): mz = 997 (MHC +H)~ Exanpl es 30A
to 32A listed in the following table g e prepared fromthe correspondi ng
starting materials in analogy to the specified procedures: Exanple Structure
Prepared in Analytical Data No. anal ogy to Exarrple No. 88 Exarrple

_St ructur Exam et—n S-\ug“";ét | cal Lmtﬂep%dma“%n‘a’lgﬁ l? EAﬁllpl e—No- :OA / \ -

28A Crude duct was reacted w Lm,f' & her 8% om Ex. 25A purli fication

z,NO H ¢ ~N OUOGH H PFP O HzN. O xdﬂﬁlpm(oﬂ-i z 31A/ \ - 29A Crudg product
BnO

_T

was reactedsam thout f er flrom Ex. 26A.0HS (Methodd)i Ry 3.81 min.
Br CH, from Ex. 3A | MS (EI): m/z = 448 (M+H)
'H-NMR (300 MHz, CDCI;):
’ CH

3

H,c—,< _<\4 5 = 1.39 (s, 9H), 2.24 (s, 3H),

H,C O - °\_© 2.83-3.15 (m, 2H), 4.57 (m,, 1H),

5.00 (br. s, 1H), 5.09 (dd, 2H),
6.97 (d, 1H), 7.14-7.48 (m, TH).

Example 6A

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

Br

0
HC~N"""cH,

- ' boc O 'l

Ausesn Az

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-(tert-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): R;= 5.1 min.

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



ZENOHCNO,CH Ha PFPOHNO x HO ~NH | z 32A/ \ - 29A LC M
(Method 5): R, = 3.32 min Bno CH3 fromEx. 27A M5 (ES): mz = 1087

(MHC +H* NO HNOBh HPFP O HzN O x HO '~ 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) car bonyl ] am no} - 2- hydr oxypr opyl ) - 10, 13- di oxo-9, 12-di azatricyclo[14.3.1. 1
26 henicosa-1(20), 2(21), 3,5, 16, 18- hexaene-8-carboxylate 89 BnO O O HN N
~lAH~CH3 z OO H , 74

'H-NMR (400 MHz, CDCL): § = 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

L] ] 1

Methyl (25)-3-(4'-(benzyloxy)-3'-{(25)-2- {[(benzyloxy)carbonylJamino } -3-0x0-3-[2-(tri-
methylsilyl)ethoxy]propyl } biphenyl-3-yl)-2-[(tert-butoxycarbonyl)amino]propanoate

z QO O
\ﬁ HN “CH,
O boc O
TMSE”

A solution of 6.0 g (16.8 mmol) of methyl 3-bromo-N-(fert-butoxycarbonyl)-N-methyl-L-
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-yl)-L-
phenylalaninate (Example 84A from W003/106480) in 80 ml of 1-methyl-2-pyrrolidone
and 4 mi of water is rendered inert and saturated with argon. 1.37 g (1.67 mmol) of
‘ bis(diphenylphosphino)ferrocenepalladium(lI) chloride (PdCly(dppf)) and 11 g (34 mmol}) !
of cesium carbonate are then added. Argon is gently passed over the reaction mixture, I
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).

bl

Yield: 6.82 g (52% of theory.).
LC-MS (Method 1): R; =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:



Ni z

di chl oronet hane is added dropw se,

H A solution of 4.5 mM (32.6 mol) of triethylamne in 150 m of
Wi th vigorous stirring,

1.71 g (1.63 nmol) of the conmpound from Exanple 28A in 600 m of abs.

di chl or onet hane over the course of 20 m n.

The m xture is

overnight and then everything is concentrated in vacuo (bath tenperature

about 400).
is collected by
Yield: 0.611 g (45% of theory)

Rt 2.92 min M (

mz = 829 (MtH) + Exanple 34A NEt hyI
(8S, 11S, o f—{benzyloxy) —+4—{{ 30%%+%V”‘ A bonyi e —H—(3—{1<
oxy) car Ho gjl" Ifi no} pr opy sh 10, 13- di oXga %Zi | Arglytical cyel o[ 14.3.1.12' 6
sa- 1(20Q), 21) 3,5, 16, 18- hexaene-h ate 90 BnO MNH HN O'CH3
= OWz Fis& ¢ 2 rmD?Al O HRLEL(MAhadIoN &, & Bldmm, T
chlorofarmis 4 Ro EQ@AGKES | M$ (BSH: infAgs $ B@MaNgLI ut i on
1.85 g (|1. 79 mm f BoB3A fweanpl e 29A in 600 nl of abs.
chl or of dr m over WVOMN@6480xf ure is stirred further
overni ght and e rated in vacuo (bath tenperature 4
40C). The resiq bcetonitrilk and the remaini ng soli
coll ectdd by f|li ™$Eati on and dr| ed|to constant wei ght under high vacy
viel d: 7%%9 (B3%eotheory; 7A LC-MS (Method 9): R, = 4.01 mi
- ethod 9): R, = 4.0] min.
BnO Q O CH, from Ex. 5A and | MS (ES): m/z = 873 (M+H)"
Ex. 84A from
WO003/106480
z- 0 OBn
) g
0 boc O
TMSE

Example 10A

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

Z
N
H

TMSE”

x HCI

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 concentrated 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.

El):

benz

to a solution of
stirred further
The residue is stirred with acetonitrile and the remaining solid

filtration and dried #50 constant wei ght under
LC- M5 (Met hod 3):

hi gh vacuum

yl -

] heni co

3
of
of

bout
dis
um

z O



LCGMS (Method 1): Rt = 3.0 mn M (El): mz = 813 (MtH) + Exanples 35A to
37A listed in the following 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. 35A - - 33A LC-M5
(Method 2): R = 2.83 mn BnO/ \ / fromEx. 30A M5 (El): mz = 843 (MtH)'
OO0 HNNNCH I OCH OOH N= H91 Exanple Structure Prepared in

Anal ytical Data No. analogy to Exanple No. 36A - - 34A LC-M5 (Method 3):
R=13.23mn BnOfromEx. 31 AM (Bg): mMz =827 (MH)' 0 HO HNNN
)-"(-CH, i 0CH3 O Nz H37A - - 34ALCM (Method 1): R = 3.23 mn

MS (EI): m/z = 683 (M-HCI+H)".

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
Exampie No.
11A 10A Crude product was reacted without further
BnO Q O from Ex, BA | purification
* HCI
z 0 HC. o.
\H ¥ H CHa
, s}
TMSE
12A ) 10A LC-MS (Method 6): R, = 3.10 min,
B0 Q O CH, from Ex. 9A | MS (ES): m/iz= 773 (M-HCHH)"
x HCI
Z\N o) HN OBn
H
L0 0
TMSE

Example 13A

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



BnO G3 fromEx. 32A M5 (El): mz =903 (MtH' 1o HX OBn HNHi 00 Nz
H Exanple 38A Methyl (8S,11S, 14S)-14-amno-1 .

| -[ (2R) - 3- am no- 2- hydr oxypr opyl ] - 17- hydr oxy- 10, 13-

di oxo-9, 12-di azatricyclo[14.3.1.1

2' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxyl ate di hydroacetate 92
HOHOHNNN\ICH3 O p ~OH 2 x HOAc NH2 0.50 g (0.61 mmol ) of the
conmpound from Exanpl e 33A are added to a m xture of 60 m of acetic

aci d/water/ethanol (4:1:1). 100 ng ofyypal | adi um on activated carbon (10%
are’ added and the m xture is then hydrogenated for 36 h at RT under

at nospheric pressure. The reaction mxture is filtered through prewashed

ki esel guhr, and washed with ethanol,. and the filtrate is concentrated on a
rotary evaporator in vacuo. T, esi d s dried, to constant weight under
hi gh vacuum Yield: quarfinO ‘ | =0.88 mn M (El): mz =
471 (M 2HOCAc+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- {[ fert-butyl(dimethyl)silylJoxy}pentanoic acid (Example 14A
from WOQ03/106480) 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 3
cyclohexane/ethyl acetate 5:1 — 3:1).

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

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

Example 14A




Exanpl e 39A Met hyl

(8S, 11S, 14S) - 14- am no- 11- ( 3- am nopropyl ) - 17- hydr oxy- 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 NHNOGO-CH3 OO0 2 x HOAc NH2 1.19¢g
(1.46 mmol) of the conmpound from Exanpl e 34A are added to a m xture of 440
m of acetic acid/water/ethanol (4:1:1). 200 ng of palladiumon activated
carbon (1.0% are added and the mixture is then hydrogenated for 36h at RT
under atnospheric.pressure. The reaggion mxture is filtered through
prewashed ki esel guhr, and washed mnth ethanol, and . - : the filtrate is
concenfrated on Erotary evaporator i n vacuo. The residue is dried to

t ant t od 8 R,
gogg ?nnn2 (R}Em tg)f ﬂﬁﬂi}qﬁ’ égd'\/@?uu &?ﬁ(&)%ﬂmg‘ és{lr(gﬁ‘ﬁy 83%3&011, s%ed in the |
fol I owi n¥! %“&‘B?bz'ﬁ‘@‘ pta nyhagnelpentarioyh MGIR °"é’t3aP‘EqPFF§P materials in |
anal ogy Ydviphraykpabr ﬁ[é@ﬁngyleﬁé@nabwl]w’ampaanswucture Prepared in

Anal ytical Data No. analogy to Exanple No. 40A - - 38A LC-M5 (Method 3):12,
= 1.22 mn HOfromEx. 35A M5 (El): mz = 485 (M2HOAC+H)'. H- JQ~
4 ]

BnO

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-omithine
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)"



HN NV NOCH CH OOH 2zHOAc NH, 94 Exanple Structure Prepared in

Anal ytical Data No. analogy to Exanple No. _ 41A - - 39A LC-MS5 (Method 10):
R =2.33 mnHO\ / \ / fromEx. 36A M5 (El): mz = 469 (M 2140Ac+H)'. H
JR~ HN~NV "N OCH =z O0t\) CH O 2x HOAC NH6 42A - - 39A LC- M5 (Met hod

2): R =0.96 mMmn HO\ / \ / CH fromEx. 37A M5 (El): mz = 455
(M2HOAC+H){. N_JI OHH NV, "NOO 2 x HOAc NH, Exanple 43A (85,11
S, 143) - 14-[ (tert-Butoxycarbonyl )am no]- | 1-
{(2R)-3-[(tert-butoxycarbonyl)am no] -7¢

2- hydr oxypropyl } - 17- hydr oxy- 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- hexaene-8-carboxylic acid

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.

154 ' 13A LC-MS (Method 5): R, = 3.47 min,
Br0 Q O from Ex. 11A and | MS (ES): m/z= 1175 (M+H)"

Ex. 14A from

WO03/106480

16A 14A LC-MS (Method 3): R,=3.52 min,
BnO Q Q from Ex. 11A and | MS (ES): m/z = 1045 (M+H)"
N-{(benzyl-
oxy)carbonyl]-A-
Z\N o) Hac\N O\CH (tert-butoxy-
H J \/k g *|  carbonyl)-L-
wse® A omnithine
boc H
I}IH
* z ]
""" 17A 4A  |LC-MS (Method 3): R,= 3.54 min,
BnO O O CH, from Ex. 12A and | MS (ES): m/z = 1121 (M+H)"
N-[(Benzyl-
oxy)carbonyl]-N-
By 0  hn OBn (tert-butoxy-
Ho \/& 3 carbonyl)-L-
TMSE™ ,N 7 o ornithine
boc :
iNH

Example 18A

(28)-3-{4-(Benzyloxy)-3'-[(25)-2-({(2S8,4R)-5-{[(benzyloxy)carbonylJamino }-2-[ (tert-
butoxycarbonyl)amino]-4-hydroxypentanoyl }amino)-3-methoxy-3-oxopropyt]-biphenyl-3-
yl}-2-{[(benzyloxy)carbonyl]lamino} propanoic acid



HO\ / O Hboc,, HNHCO2H O OH NH boc 95 1.3 ml of a IN sodium

hydr oxi de solution is added to a solution of 150 ng (0.26 mmol) of the
conmpound from Exanple 38Ain | m of water. Wth stirring, a solution of 170
ng (0.78 mmol) of di-tert-butyl dicarbonate in 0.5 m of nethanol is added
at RT and the mxture is stirred for 4 h. The mxture is added to 15 m of
water, the pH of the mxture is adjusted to 3 using 0. IN hydrochloric acid
and the mxture is extracted twice by shaking wth ethyl acetate. The
organi ¢ phases are conbined, dried wghh nagnesi um sul fate and concentrated
to dryness in vacuo. The remaining solid is purified by chromatography
(Sephadex LH20, nobil e phase nethanol/acetic acid (0.25%). Yield: 137 mg

(81% of theory) LC-MS (Method 1): 1.94 mn M (Be: mz = 657 (MtH)'
Exanpl e 44A (8S,1 :
| S, 14S) - 14-[ (tert - But oxyRéd AT )-{3-[(tert-butoxycarbonyl)amn no] pr
O -
yl }-17- hydroxy- 10, 13- di oxo- 9/12-di azatricYycl o[ 14. 3. 1. 12' 6] heni cosa- 1(20), 2(2
1), 3,5, 16, 18- hexaene-8-carb ® O Hbocce NNH CEQH

z\N O

N CH,

4.88 ml (4.88 mmol) of a IN tetra-n-butylammonium fluoride solution in THF are added to. BSENAS
a solution of 1.89 g (1.63 mmeol) of the compound from Example 13A in 10 ml 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): R, = 2.90 miti"

ol

MS (EI): m/z = 947 (M+H)"

Example 19A

(285)-3- {4-(Benzyloxy)-3"-[(285)-2-({(25)-5-{[(benzyloxy)carbonyl]amino }-2-[ (tert-butox y-
carbonyl)amino]pentanoyl }amino)-3-methoxy-3 -oxopropyl]blphenyl -3-yl}-2-{[(benzyl-
oxy)carbonyllamino} propanoic acid



HONH boc 96 7.3 ml of a IN sodium hydroxi de solution are added to a
solution of 0.85 g (1.45 mol) of the conpound from Exanple 39A in 5 nm of
water. Wth stirring, a solution of 0.95 g (4.36 mmol) of di-tert-butyl

di carbonate in 2 m of nmethanol is added at RT and the mxture is stirred
for 6 h. The mxture is added to 25 m of water, the pH of the mxture is
adjusted to 3 using 0.1N hydrochloric acid and the m xture is extracted
twice by shaking wth ethyl acetate. gThe organi ¢ phases are conbi ned, dried
wi th magnesi um sul fate and concentrated to dryness in vacuo. The renaining
solid is purified to constant weight under high vacuum Yield: 0.75 g (81 %
of theory) LC-MS (Method 1): Rt =2.20 min M (El): mz = 641 (MH)'
Exanples 45A to 47A listed in g table are prepared fromthe
correspondi ng starting Be® ogy to the specified procedures:
Exanpl e Structure Prepared in Jata No. anal ogy to Exanpl e No.

45A - - 43A LG M5 (Method 2): . Ho from Ex. 40A M5 (El): mz =
671 (MtH)' H HHNi COH 0 Holjr bm JH H
Z\ O
N ~
H CH

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
DMF. 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 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.




46A - - 44A LC-M5 (Method 2): R, = 2.08 min Ho fromEx. 41 A M (El): mz =
655 (MtH)' H bocce NNCO2H OH HC bmNHA47A - - 44A LC- M5 (Method 2):
R =2.06 mn HO\ / \ / CH fromEx. 42A M5 (El): mz = 655 (MtH)' boc, N N
N CozH HH O bocce N 97 Exanple 48A Benzyl
{(1S)-4-[(tert-butoxycarbonyl)am no]-1-[({2-[(tert-butoxycarbonyl)am no] -
ethyl } am no)carbonyl] butyl } carbamate 0O Hz , -IANH/ H ~boc N ,hboc H
Under argon, 300 ng (0.82 mmol) of

N2- [ (benzyl oxy) car bonyl ] - N5- (tert-but oxycarbonyl)- L-ornithine and 171 ngy
(1.06 mol ) of tert-butyl-(2-am noethkyl )carbamate are dissolved in 6 m of
di met hyl f ormam de. Then, at OC (ice bath), 204 ng (1.06 mmol) of EDC and 33

ng (0.25 nmmol ) of HOBt are added. The mixture is slowy warned to RT and
stirred at

Example Structure Preparedin | Analytical Data
No. analogy to
Example No. ;
20A 18A Crude product was reacted without further
BnO Q O from Ex. 15A | purification
L] (] - ¢
Z\N o HQC\ 0\

I
I
(e}
N
zI
P
]
=)

21A 19A Crude product was reacted vﬁthout further
BnO from Ex. 16A | purification
Z\N
H
22A 19A LC-MS (Method 6): R, = 3.90 min

from Ex. 17A | MS (ES): m/z = 1021 (M+H)"

Example 23A

Pentafluorophenyl (25)-3- {4-(benzyloxy)-3'-[(25)-2-({(25,4R)-5-{[(benzyloxy)carbon-
yl]amino}-2-{(tert-butoxycarbonyl)amino]-4-hydroxypentanoyl } amino)-3-methoxy-3-
oxopropyl]biphenyl-3-yl}-2- {[(benzyloxy)carbonyl]amino } propancate




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

sat urat ed sodi um bi carbonate and sodium chloride solutions, dried over
magnesi um sul fate and concentrated in vacuo. The remmining solid is dried
under high vacuum Yield: 392 ng (94% of theory) LC-M5 (Method 2): R =
2.36 Mmin M (ESI): mz = 509 (MrH)+ Exanple 49A

N5- (tert-But oxycarbonyl)-N { 2-[(tert-butoxycarbonyl)anm no] ethyl }
-L-ornithinam de 98 OIl H HZN N~~ Ngzboc H N~boc H A solution of 390 ny
(0.77 nmmol ) of benzyl {(I S)-4-[(tert-butoxycarbonyl)am no]-1-[({2-

[ (tert-butoxycarbonyl)am no]ethyl) am no)carbonyl]butyl}carbamate (Exanple
48A) in 50 m -of ethanol is h drogenat ed after the addition of 40 ng of

pal | adi um on activated carbg RT under atnospheric pressure for 4
h. The mixture is filter®®t guhr, and the residue is washed.
with ethanol. The filtrate is)cocent Nat&d to dryness in vacuo. The product

is reacted without further p . Yield: 263 ng (91% of theory) M
(ESI): mz = 375 (MtH)"; 397}(MtNa)'. Exdnple 50A tert-Butyl
[(1S)-4-[(tert-butoxycaltdgn 100 *g .Qethyl)butyl‘]carbarrate HN
, boc boc At -10C, 91 ny (ﬁ). 90 F Bt hy| &Y phol i ne and 98 ng (0. 90
mol ) of -ethyl chlorof ormatggmre gdded\to @ solution of 300 ng (0.90 nmol)
of N2, NS-bi s(tert-but oxy- N o '

A solution of 1.54 g (1.63 mmol) of the compound from Example 18A in 50 ml of abs: .- — .~z:=o
dichloromethane is cooled to -20°C, and, with stirring, 1.2 g (6.52 mmol) of pentafluoro-

phenyl, 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.

4 €

sl

Yield: 1.8 g (9% 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-({(2S)-5-{[(benzyloxy)carbonyl]-
amino }-2-[(fert-butoxycarbonyl)amino]pentanoyl } amino)-3-methoxy-3- oxopropyl]blphen-
yl-3-yl}-2-{[(benzyloxy)carbonyl]amino} propanoate :



carbonyl)-L-ornithine in 10 mM of tetrahydrofuran, and the mxture is
stirred for 30 mn. At this tenperature, 1.81 m (1.81 mol) of a IM
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 filt8dred 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 vm'thout f her ification. 99 Yield: 239 ng (83%
of theory) Ms (ES!): niz 319 ; M:Na) +. Exanpl e 51A
(2S)-2,5-Bis[(tert- butoxy@ﬁ?-o~ y/yl nethanesul fonate HN boc H
H3C SO N~boc 103 ng (0.90 mol ardsul fonyl chloride and 0.21 ml
(1.5 mmol) of triethylamne ../.... . .....\ --- - are added to a solution
of 240 mg (0.75 mmol ) of tert-utyl [(1S) 4-f (tert-

but oxycar bonyl ) am no] - 1- (ydr.o carlganat e (Exanpl e 50A) in 20
m of dichl oronet hane, and red(HH RT for 16 h. The

m xture is diluted with dich hedtwnce with 0. IN
hydrochl oric acid. The organic haseN jed over nagnesi um sul fate and
concentrated to dryness in vacuo. pddfe ptoduct is reacted mnthout further

purification. Yield: 218ng(73%of theakﬁ)\ M5 (ESI): mz 419 (MtNa) +.
(

Exanpl e 52A tert-Butyl -{(4S)-5-azido-4-[(Dert-butoxycar bonyl ) am no] pentyl }
carbamate HN ,boc \ H

lilH
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): R; = 3.47 min
MS (EI): 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.




N3 N~boc 36 ng (0.55 mmol) of sodium azide are added to a solution of 218 ng
(0.55 mol ) of (2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl

met hanesul fonate (Exanple 51A) in 15 m  of dinethylfornmanm de and the

m xture is stirred at 70C for 12 h. Mdst of the solvent is distilled off in
vacuo, and the residue is diluted with ethyl acetate. The m xture is washed
100 several tinmes with a saturated sodi um bi carbonate solution, dried over
magnesi um sul fate and concentrated togsryness in vacuo. The product is
react ed vvithout further purification. Yield: 188 ng (99% of theory) M
(ESI): mz 344 (NH—|)+ Exarrple 53A tert- Butyl

{ (48) 5' I IIU |_ \ L CTT SfJuc&ur \..ou bUI (, allglu] ﬁyal]y%lfd'lpat!auallﬂ& C HNI SGC

H2N11" ~ ;§ A sol utPon of 188 eft-butyl
azi

{(45S) - 5- [(tert but oxycar bonyg KeN®] pentyl } car bamat e (Exanp|le 52A)

i n ethanpl 258 Ny ro af Ter "The agghti oNcRfie préddctVis RhctddMitheie fuHRE PN
activated car boreng ' @P under |afdfOSPMEN i| puriit@ssure for 12 h.  The

m xture | s filtered jm\ki esel guhr, and the residue is washed with
ethanol .| The ffiltriate is co centrctted to dryness in'vacuo. The produgt is
react ed vvithout Fur N riN€ag,tlion. . Yield: 102 ng (59% of theofy) M
(ESI): nz 318 ('M;t M+Na)+. Exanplie 54A Benzyl

[2-(((29) - 2, 5-bji s[ (tert/“ t oxycar bg nyl ) am noj pentyl } am no) - 2- oxoet hyl | car bam

0

ate Oljboc HH |, HNC\{orbOC

NH
|

26A 24A Crude product was reacted without further
BnO Q O from Ex. 21A | purification

27A 24A LC-MS (Method 5): R, = 3.32 min
Bn0 Q O CH, from Ex. 22A | MS (ES): m/z = 1187 (M+H)"

Z\N o OBn

Example 28A



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 {(48)-5-am no-4- [(tert-butoxycarbonyl)am no]pentyl}carbamate
(Exampl e 53A) in-6 m ofdinmethyl- 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 ng (47% of theory) g¢CM (Method 2): R = 2.12 min. M
(ESI'): mz = 509 (MtH)+ Exanple 55A tert-Butyl

{(4S)-5-[ (am noacet yl )am' nol-4-[(tert-but oxycar bonyl ) am no] pentyl } car bamat e
O H2N, boc. H H HN,, boc Preparation takes place in anal ogy to Exanple 49A

f r om 105Msthyl 292- WSR2, |{[(benzyloxy)carbonyllammo}-4-hy roxypentano-

[ 2- ((( 2yDamBohB si4{-{kaneylony bX €AY v bl bynaiioxy)oatheny ] jpaunatoj-ozovx@entay| j car bam
ate ( Exfngbphendry)propyfbiphknydf3-pl} hmpahoatd hyadredhdoradidi ti on of 11 ng of

pal | adi um on activated carbon (10% . The product is reacted w thout further
purification. Yield: 64 ng (83% of theory) M (ESI): mz = 375 (MtH)'

Exanpl e 56A Benzyl —
((15)-|-[({(25) 2, 5- bi s[ @her

H

) am no] pent yl } am no) car bonyl ] - 4-
gt e 102 0 boc,N-v N*~~N--boc HH

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 ml 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 concentrated 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-[((2S)-2-amino-5-{[(benzyloxy)carbonyl}amino } pentanoyl)amino]-3-{4'-
(benzyloxy)-3'-[(25)-2-{[(benzyloxy)carbonyl]amino } -3-ox0-3-(pentafluorophenoxy)-
propyl]biphenyl-3-yl} propanoate hydrochloride



,NH HNC z boc Preparation takes place in analogy to Exanple 48A from 120
mg (0.33 mol ) of No5-(tert-

but oxycar bony!) - N2-[ (benzyl oxy) car bonyl ] -L-ornithine and 136 ng (0.43 mmuol)
of tert- butyl {(4S)-5-am no-4-[(tert-butoxycarbonyl)am no]pentyl) carbamate
(Exanmple 53A) in 6 m of dinethylformam de with the addition of 82 ng (0.43
nmml) of EDC and 13 ng (0.1 mmol) of HOBt. The product is purified by
preparative RP-HPLC (nobil e phase watgr/acetonitrile gradient: 90:10 4
5:95). Yield: 132 ng (61 %of theory) LCM (Method 3): R = 2.68 min. M
(ESI): mz = 666 (MrH)' Exanple 57A tert-Butyl

[ (4S)-4-am no-5-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no]pentyl } am no)-5-

oxopentyl ] car bamaf e " O bog ~pboc NH2 HNI ~ boc Preparation
takes place in anal ogy td ' A 132 nmg (0.20 mol ) of benzyl {(
1S)-1-[({(2S)-2,5-bis[(tert-bulyes J am no] pentyl } am no) car bonyl ] -4- (

tert- butoxycar bonyl ) am no] bu
with the addition of 13 ng o} palladi umonjactivated carbon (10% . The
product is reacted withouy fa(ther purificati oo Yield: quant. M5 (ESI):
mz 532 (M+H) + 103 ExarrpINe .
[(1S) 1-[ (benzyl oxy) net hyl ]

{: (2S) -2, 5-i s[
yl }- am no) - 2- oxoet hyl ] car bar‘rﬁ

OH,N o

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 concentrated to dryness in
vacuo. After drying under high vacuum to constant weight the product is obtained.

Yield: quant.
LC-MS (Method 1): Ry =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 Structure Prepared in | Analytical Data
No. analogy to
Example No.




H.IN NwN boc HH BnO- H\~, 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 mol) of HOBt. The product is purified by
preparative RP- HPLC (rmobi |l e phase watgg/acetonitrile gradient: 90:10 4
5:95). Yi eId 129 ng (45% of theory) LC-MS (Method 3): R =2.81 mn. M
(ESI): mz =629 (MH)' Exanple 59A tert-Butyl

((48)_5_ [(2Q\ _ 2 ::m no-—3 h\lrlrox\]lHI ‘_nann\ll 1&rrn naol - 4 r/fnrf bllf FaXVaAN Iuar bO y| )_
am no] peh g‘;‘ }ﬂ_'lglr banat ST 2 N N Pf\‘]ﬂxm’}!i“b( AnalyticlDMaR | \Nboc A sol ution of
128 gy (D. 1) ofbenzyl [(IS)-1- g,{;ﬂgﬁi %) oxy) met hyl ] - 2- ({(2) 2, 5-

bi s[ (t er P~ By OXyCar hoR R TTOT PEnyT [ 3k% n0) T @l Gt al feabied WhduE fuft npl e
58A) in | 50 m |aho-e{ hap » hydr ogemat 8d29f | prifitdien addi tion of 13 ng| of

pal | adi um on acti va Qon (10% at RT under atnospheric pressure|for 48
h. The m xture |i s flltered through {104 ki es¢l guhr and the residue is|washed
wi th et hgnol. TfeyfN.ts &4t Bpgentrated to dryness in vacuo. The product
is purifjed by [pr8patrative RPg HPLC |(nobi | e phase water/acetonitrile
gradient; 90:10 -) 5: 9%~ |oeId 22 ng (27% of theory) LC-MS (Methodjl): Rt

=1.43 mn x HCI :\EOH

31A 29A Crude product was reacted without further
BnO O O from Ex. 26A | purification
Z\ o HBC\N
H N\AO ©
x HCI

32A 29A LC-MS (Method 5): R, = 3.32 min
e

from Ex. 27A | MS (ES): m/z = 1087 (M-HCI+H)"

z.,
HN

H2N\A0
x HCI \L

Example 33A

Methyl (85,115,145)-17-(benzyloxy)-14-{[(benzyloxy)carbonyl]amino }-11-((2R)-3-{ !(benzyl-
oxy)carbonyl]amino}-2-hydroxypropyl)-10,13-dioxo-9,12-diazatricyclo[14.3.1.1%°]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylate



M5 (ESI): mlz = 405 (M+tH)® Exanpl e 60A Benzyl

[2-({(39)-3- {[(benzyloxy)carbonyl]anlno} 6- [(tert but oxycar bonyl ) am no] -
hexanoyl } ami no)ethyl] carbamate H zl~" HNH ,boc 0 HNC z 549.7 ny
(1.446 mmol) of HATU and 339.7 ng (2.629 mmol) of N, N- di i sopropyl et hyl -

am ne are added to a solution of 500 ng (1.31 mml) of (3S)-3-{

[ (benzyl oxy) carbonyl]- am no}-6-[(tert-butoxycarbonyl)am no]hexanoic acid in
25 m of anhydrous DWMF. After stirringg at RT for 15 mn, 333.5 ng (1.446
mol ) of benzyl (2-am noethyl)carbanmate hydrochloride are added. The
reaction mxture is stirred at RT for 15 h. The solvent is then

concentrated and the residue is taken up in dichloronethane. The organic
phase is washed w th water, gnesi um sul fate and concentrat ed.
The crude product is purBhROe ve HPLC. Yield 556.6 ng (44% of
theory) LC-MS (Method 3): R1 S (ESI): mlz = 557 (MtH)

Exanpl e 61A 105 Benzyl

((1S)-4-am no-1-{2-[(2-{[ (ben ony ] am no} et hyl ) am no] - 2- oxo-
et hyl ) butyl ) car bamat e hydr och] ori O HNC x HO z At 0C, 8 i
of a 4M hydrogen chl ori degj0x? 3 addetlst o a sol ution of
I §
2 0] e 0
OH
N2
H

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 concentrated 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): R; = 2.92 min
MS (ED): m/z = 829 (M+H)"

Example 34A

Methyl (85,115,14S5)-17-(benzyloxy)-14-{ [(benzyloxy)carbonyl]amlno} 11-(3-{[(benzyl-
oxy)carbonyl]amino}propyl)-10,13-dioxo0-9,12-diazatricyclo[14.3.1. 1% ]hemcosa—
1(20),2(21),3,5,16,18-hexaene-8-carboxylate



320 ng (0.287 mmol ) of benzyl
[ 2- ({(38) 3-{[ (benzyl oxy) carbonyl ] am no}-6-[(tert-
but oxycar bonyl ) ani no] hexanoyl } ani no) et hyl ] car bamate (Exanple 60A) in 2 m of
di oxane. After | h at RT, the reaction solution is concentrated in vacuo,
coevaporated several times with dichloromethane and dried under hi gh
vacuum The crude product is reacted without further purification. Yield:
quant. LC-Ms (Method 2): R =2.84 migp WMS (ESI): mz = 457 (M HCl +H) +.
Exanpl e 62A Benzyl
{2-[((3S)-3-{[(benzyl oxy) car bonyl ] am no) - 6- {[ N5-[ (benzyl oxy) car bonyl ] - N2-(te
rt- butoxycarbonyl)-L-omthyl] am no } hexanoyl)am no] ethyl } carbamate O
Nz~ HN-hoc HO HNC z N, z/—H ' mg (0.235 nmol) of HATU and 55. 3
ng (0.428 mol ) of N, N- @n0sof R yYne are added to a solution of

2 oxy' arponyl ] - N2-(tert-
but oxycar bonyl )-L-ornithine in 5 n of an‘ drous DMF. After stirring at RT

for 15 min, a solution of 146 pl ) of benzyl
((1S)-4-amno-1-{2-[(2-{[(Dbe zyln'a}'( ~

car bonyl ] am no} et hyl ) am X< 0 | } I ar b&hkt e hydrochl ori de
(Exanple 61A) in 5 m of Ianhy ous DMV His adfled. The reaction mxture is
stirred at RT for 15 h. ThHe solvenfk is then Concentrated and the residue is
taken up in dichloronethane. The organic phase is washed with water, dried

over magnesi um sul fate and concentrate¢d. The crude product is purified by
preparative HPLC.

N/Z

H

A solution of 5 ml (35.8 mmol) of triethylamine in 150 m! of chloroform is added drop-
wise, with vigorous stirring, to a solution 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 concentrated 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 (EI): 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)"




Yield 48 ny
= 805 (M+H) +.

- H OHNC z x HC
solution are added to a sol uti on of
{2-[((3S)-3-{[(benzyl oxy) car bonyl ] am ab}- 6- {[ N5-

iz

(28% of theory)

((4S,1

48 ny

LC- M5 (Met hod 2):
Exanpl e 63A Benzyl
QS) - 4- am no- 10- {[ (benzyl oxy) car bonyl ] am no)
18- oxa- 6, 13, 16-tri azanonadec- 1-yl ) car bamat e hydrochloride O H z"
NH At RT, 2.5 mM of a 4M hydrogen chl ori de-di oxane
(0.060 nmol ) of benzyl
oxy) car bonyl ]

R =2.33 mn M (ESI): mz
-5,12,17-tri oxo-19-phenyl -
NNNH H

[ (benzyl

-N2-(tert-butoxycarbonyl)-L-omthyl] am no } hexanoyl)am no] -

ethyl)carbanate (Exanpl e 62A) inl m of dioxane After 4 hat RT, the
reaction Hon—+s ntrated—igy, ARt ed—severa—tifes with
dlchloroggﬁ_g%a and drie ﬁnder hlggmégEEﬁEA e crude product is reacted
W t hout [furthel purification. YielldexmwpNo. (107 LC-MS (Method 2): R = 1.69
mn M5 (ESI): iz = 705 (MHCI +H) "| Exanple (64A 1T | Benzyl
[ (5S)-51][ (3art} but oxy IRy | ) am njo] - A44{ 2- [|LCems Moo Xy Rar 33myih ) am no] et hyi
}- aniny)-?-oxdhéo gmat e bolc from Ri30A | MS (EI): m/z = 827 (M+H)"

O

J7A

OBn

34A

from Ex. 32A

LC-MS (Method 1): R, = 3.23 min
MS (ED): m/z = 903 (M+H)"

Example 38A

Methyl (85,115,145)-14- amlno—ll [(2R) 3-amino-2-hydroxypropyl]-17-hydroxy-10,13-

dioxo-9,12-diazatricyclo[14.3.1.1%

dihydroacetate

®Ihenicosa-1(20),2(21),3,5,16,18-hexaene- 8-carboxylate



H Z~N N~~ N~boc H H Under argon, | g (2.54 nmol) of

(3S)-7-{[ (benzyl oxy) carbonyl ] am no}-3-[(tert-butoxy-

car bonyl ) am no] hept anecar boxylic acid, 406 ng (2.54 mmol) of tert-butyl
(2-am noet hyl)- carbamate and 0.96 m of triethylamne (6.85 mmol) are

di ssolved in 20 m of dinethyl- formam de. Then, at OC (ice bath), 826 ny
(4.3 mmol) of EDC and 113 ng (0.84 mmol) . of HOBt are added. The m xture
is slowy warnmed to RT and stirred at RT for 12 h. The solution is
concentrated in vacuo and the residuggis taken up in ethyl acetate. The
organi ¢ phase is washed successively with saturated sodi um bi carbonate and
sodiumchloride solutions, dried over magnesi um sul fate and concentrated in
vacuo. The remaining solid is__dried under high vacuum Yield: quant. LC M
(Method 2): R = 2.21 mn. = 537 (M+H)' Exanpl e 65A
tert-Butyl ((1S)-5-am noHCS y| oxy) car bonyl ] ami no} et hyl ) ami no] - 2-
oxo- ethyl)pentyl)carbamte ¢ 108 x HOAc boc,, NHO = H H2N N
boc H1.3 g (2.42 muol) of
[ (5S)-5-[(tert-butoxycarbony
car bonyl ) anti no] et hyl } am no)AZ-
dissolved in 100 m ofHgNgl a
pal | adi um on activated carbong (1
t hen hydrogenat ed under atnospheric ure for 15 h. The reaction m xture
is filtered through prewashed ki esel guhr and 2hedacl trate is concentrated
on a rotary evaporator in vacuo. The NHQG product is reacted w thout
further

apat e (Exanpl e 64A) are
d/ weHer mixture 4/1. 70 ng of
#led thereto, and the mixture is

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 (85,118,14S5)-14-amino-11-(3-aminopropyl)-1 7-hydroxy-10,13-dioxb-9,12—dia—
zatricyclo[14.3.1.1**]henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylate dihydro-
acetate



purification Yield: quant. LGMS (Method 1): R =1.35 mn. - - M5 (ES!):

n z 403 (M HOAc+H)' Exanple 66A Benzyl

tert- butyl[(ZS) 3-({(29)-2,5-bis[(tert- butoxycarbonyl)anlno]pentyl)anlno) 3-

0X0- propane-;|, 2- d|yI]b|scarbanate O ,NH z HNDboc NHboc N boc H

Under argon, 0. 127 g (0.37 mmol) of

N- ((benzyl oxy) carbonyl ]-3-[(tert-butoxycarbonyl)- am no]-L-al anine and 0. 193

g (0.49 mmol) of tert-butyl {(4S)-5-am no-4-[(tert-butoxy-

car bonyl ) am no] pentyl } car bamat e (Exapgl e 53A) are dissolved in 6 ml of

di ret hyl - formam de. Then, at OC (ice bath), 0.093 g (0.49 muvl) of EDC and

0.015 g (0.11 nml) of HOBt are added. The mixture is slowy warmed to RT

and stirred at RT for 12 h. The solutlon is concentrated in vacuo and the

residue is taken up in ethyl S e organic phase is washed

successively w th saturat& ponat e and sodi um chl ori de 109

sol utions, dried over nagne5|-"-sulf. eand concentrated in vacuo. The

remaining solid is purified by preqﬁrat've HPLC (Kronasil, nobile phase

acetonitrile/0.25% aqueous \trifl uorjpacetfic acid 5:95 4 95:5). Yield: 0.126
(5396of t heory) LC—NBrE 5 H\lLJEBt 2.8 mn. M (ESI): mz = 638

(N%H) Exanpl e 67A tert CH

[(2S)-2-am no-3-({(2S)-2,5-big[ (t t-bﬂtox.,arbonyl)anino]pentyl}anino)-S-

g\'\ 2 x HOAc

(1R 1)

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. Tlie residue is dried to constant
weight under high vacuum.

Yield: quant.
LC-MS (Method 8): R(=2.33 min

MS (EI): 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)",

2 xHOAc 2




oxopropyl ] carbamate 0 H H2N N N~bee H NH boc boc H 20 ng of pall adi um on
activated carbon (10% are added to a m xture of 0.122 g (0.19 mmvl) of the
conmpound from Exanple 66A in 50 mMl of ethanol, and the mxture is then

hydr ogenat ed under atnospheric pressure for 4 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: quant. Ms (ESI): niz 504 (M+H)' Exanpl e 68A Benzyl
{(1S)-4-[(tert-butoxycar bonyl ) ami nojgq4l- [ 2- ({2 [ (tert-butoxycarbonyl)am no]et
hyl }- am no) - 2- oxoet hyl Jbutyl } carbamate 110 H boc, HNH 0O HNC boc z
836.5 ng (2.2 mmol ) of HATU and 517.0 ngy (4 mml) of

N, N-di i $epropyiethylagi-re—are—added—to—a—sel tk"P of 76069 ng—{L2-mvol ) of
(3S) - 3-{ F&S“é’nz I oxy) M%?"B‘B’ﬁyl ] ani nu? d['(t AplyisalD G?ycar bony! )am ng] hexanoi c
cacid in{25 ™ lof anhydr ous DMF. Af i;;,gfnpl m,rring at RT for 15 mn, {352.5 ny
(2.2 mmpT 4187 B et hysg car ol aydipRE DRiikde arne added.
The reac¢tion n ®g& ] ' t froTExf 3BA PI\ES(hII) n/he 4 zHOAAHES', t hen
concentrat ed

(3

42A 39A LC-MS (Method 2): R, = 0.96 min

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

Example 43A

(85,1185,145)-14-[(tert-Butoxycarbonyljamino]-11-{(2R)-3- [(tert-butoxycarbonyl)amno]-
2-hydroxypropyl}-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1. 1% ] hemcosa-
1(20},2(213,3,5,16, 18 hexaene-8- carboxylic acid

boc



and the residue is taken up in dichloronethane. The organi c phase is washed
wth water, dried over nmagnesi um sul fate and concentrated. The crude
product is purified by prepara- tive HPLC. Yield 400 ng (38% of theory)
LCGMs (Method 1): Rt = 2.33 mn WM (El): mz = 523 (MH)'. Exanple 69A
tert-Butyl [(4S)-4-am no-6-({2-[(tert-butoxycarbonyl)am no] et hyl

}am no) - 6- oxohexyl]- carbamate H boc,, N, -,,/N NH H O NH2 boc 400 ng (0. 765
mol ) of benzyl {(1S)-4-[(tert-butoxy®arbonyl)am no]-1-[2-({2-[(tert-

but oxycar bonyl ) am no] et hyl } am no) - 2- oxoet hyl ] but yl } car bamat e ( Exanpl e 68A)
are dissolved in 50 m of et hanol . 80 ng of pal | adi um on acti vated carbon

(109 ar d r e.m xt th h er
at nospher’ ?Eﬂ &4% @e SEIEHEOH é?q %@f %q ?qrf fﬂf_gtf ‘ﬁﬁfough
pr evasheld® k7 g A in b Wi“§f elifings etplution of 170img y
evapor at@78immeb o éi- feThb“tbelG@ erairiingd.S md of ewthanal iviaddestat Rluanditbe
pur i f i canixtne is stireddor 4habhe mtxltmre it @lde tq M ofiwaler, te pH of th2mistureS (ESI ) :
m z = 38@j\shddHd 3. usinBEX B hlydroéRlAriBacidyhd the mixture is extracted twice by shaking
(( 1S, 4S)w1lh éthbl &ttd The bigablt phayezardesiwbinhedyidred M&Bﬁééméﬁnﬂs’irlﬁte%ﬂhw 2,6,11
- Uri oXQuohderfafdo bryresOmivab@r ahekERARRE sblid W purdcAdFRhEonhtodlaPIRe

{(Sephadex LH20, mobile phase methanol/acetic acid (0.25%)).

Yield: 137 mg (81% of theory)
LC-MS (Method 1): R; = 1.94 min

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

Example 44A

(85,1185,145)-14-[(fert-Butoxycarbonyl)amino]-11-{3-[(fert-butoxycarbonyl)amino]prop-
yl}-17-hydroxy-10,13-dioxo0-9,12-diazatricyclo[14.3.1. 126]hemcosa-1(20) 2(21),3,5,16,18-
hexaene-8-carboxylic acid

COH

hoc



OOz NNboc HHNH boc Under argon, 72 ng (0.197 mmol) of

N2- [ (benzyl oxy) car bonyl ] - N5- (t ent - but oxycar bonyl )- L-om thine and 100 ng
(0.26 Mol ) of the conpound from Exanpl e 69A are dissolved in 8 m of

di et hyl f or mam de. Then, at OC (ice bath); 49 ng (0.26 mmvol) of EDC and 8 ngy
(0.059 nmmol) of HOBt are added. The m xture is slowy warnmed to RT and
stirred at RT for 12 h. The solution is concentrated in vacuo and the
residue is taken up in ethyl acetate. 96The organi c phase i s washed
successively with saturated sodi um bi carbonate and sodi um chloride
solutions, dried over nagnesiun1su|fate and concentrated I n vacuo. The

remai ni n S d | s h vac %of eor
LC-MS ( 13 gof Fg glyg egso -kg d’cl so u &?%S 71?
112 1t erf egmpe nd from Exam in 5 ml of water. stlrnng, a 30 utl n of 0.
[ (4S) - 4- (4@} efiflirfersdu é&a{bOBatﬁd& @Hrﬂé@%ﬁ%ﬂ%%&ﬁ%ﬁt%éﬂ }ham no) - 6- ({ 2-
[ (tert- botshaseciastiaed for arhi. To sriKlerg is addleddp 26 rahafiveatsn theatbahtie ikfurisboc 0 O
H HZN Nadjostbé-taodusing40 NNy drddidoric acid and the mixture is extracted twice by shaking

with ethyl acetate. The organic phases are combined, dried with magnesium sulfate and

concentrated 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)"

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

from Ex. 42A | MS (EI): m/z = 655 (M+H)"

H
bocw, N\/ﬁ\n coM




120 nmg (0.16 nmol) of the compound from Exanple 70A are dissolved in 10 m
of ethanol. 15 ng of palladiumon activated carbon (10% are added thereto,
and the m xture 1is then hydrogenated under atnospheric pressure for 15 h.
The reaction mxture is filtered through prewashed kiesel guhr and the
filtrate is concentrated on a rotary evaporator in vacuo. The crude product
is reacted without further purification. Yield: quant. M5 (ESI): mz = 603
(MtH) + Exanpl e 72A Benzyl

[(4S)-4-[(tert-butoxycarbonyl)am no] - %—7({2- [ (tert-butoxycarbonyl)am no] et hyl
)- am no) - 6- oxohexyl ] carbamate H z~ N'"-~"N ,boc H H boc, NH O Under
argon, 100 ng (0.26 mmol ) of (3S)-6- {[(Benzyl oxy)carbonyl] am no)
-3-[(tert- butoxycarbonyl)am no] hexanoic acid and 55 ng (0.34 mol ) of

t ert - but Ekasfile 484 noet hyl ) carbamate are dissolved in 6 ml of

di et hylformam' de Then, at OC (ice 113 bath), 66 ng (0.34 mml) of EDC and
11 ng (0.0 of HOBt are added. The m x- ture is slowy warned to RT
and st i rBé‘@aFYh'{(l 41ltrerespoxycathenydimine bl {2- [&éﬁd?élﬁﬁ&ya@rbanylaﬂmmal:uo and the
resi due ébyl}aikimo)egpbanyllbutyljicatbematet e. The organi ¢ phase is washed succes-
sively with saturated sodi um bi carbonate and sodi um chl ori de sol utions,
dried over magne- siumsulfate and concentrated in vacuo. The remnaining

solid is dried under high vacuym ieI d: 71 (51 % of theory) LC-MS
(Method 3): R = 2.43 min M (JESI)J (MtH) + Exanpl e 73A
tert-Butyl {(1S)-4-amino-I-[27({] N/t-\bu‘t’oxkrlg@r bonyl ) am no] et hyl )

am no) - 2- oxoet h- yl ] butyl } car bamet e

W\ boc
N/

H

Under argon, 300 mg (0.82 mmol) of N°-[(benzyloxy)carbonyl]-N’-(tert-butoxycarbonyl)-
L-ornithine and 171 mg (1.06 mmol) of tert-butyl-(2-aminoethyl)carbamate are dissolved
in 6 ml 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 concentrated 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 (ESD): m/z = 509 (M+H)"
Example 49A

N°~(tert-Butoxycarbonyl)-N- {2-[(tert-butoxycarbonyl)amino]ethyl }-L-ornithinamide



H HZN N'~H .boc boc,NH O A solution of 71 ng (0.135 mol) of the conpound
from Exanple 72A in 10 ml of ethanol is hydrogenated, after the addition of
15 ng of palladiumon activated carbon (10%, for 12 hat RT under
at nospheric 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): mz = 389 (MH)+. Exanple 7 Benzyl
((1S,7S)-7-[(tert-butoxycarbonyl)amho]-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 O H"AH ..INN"'--" boc.  z HHboc ~INHO NHI boc Under
argon, 40 ng (0.11 mol) of 0
N2- [ (benzyl oxy) car bonyl ] - Ngqg\lt ert buMbonyl )-L- ornithine and 55 ngy
(0.14 mol ) of the conpound % ro: Rl Pbe¢ € dissolved in 8 m of
di net hyl f or mami de. Then, at OC XiceHbath), 27 ng (0.14 mvl) of EDC and 4. 4
ng (0.033 nmol) of HOBt are ad . The mxture is slowy warnmed to RT and
stirred at RT for 12 It. The solyutiom is concentrated in vacuo and the -«
residue is taken up in ethyl acet -boThe organi ¢ phase i s washed
successively with saturated sodi um gi carbonate and sodi um chl ori-de
solutions, dried over magnesi um sul fate and concentrated in vacuo. The
remai ni ng.

A solution of 390 mg (0.77 mmol) of benzy! {(1S5)-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

tert-Butyl [(15)-4-[(tert-butoxycarbonyl)amino]-1-(hydroxymethyl)butyl]carbamate

x =
Aaad i TR A

boc
HN"

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 N, 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
stirred 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.




solid is dried under high vacuum Yield: 72 nmg (89% of theory) LC M5
(Method 1): RR = 2.2 mn M (ESI): mz = 737 (MtH)' Exanple 75A tert-Butyl
((4S,108)-4-am no-10-[(tert-butoxycarbonyl)am no]-19, 19-di net hyl -5, 12, 17-
trioxo-]8-oxa-6,13,16-triazai cos-1-yl }carbamate O HZN It N N'"'~Niboc HH
" ,NHO c NHbol boc 115 A solution of 72 ng (0.097 mml) of the conpound
fromExanple 74A in 10 mMl of ethanol is hydrogenated, after the addition of
10 nmg of palladiumon activated car b9§l (10%, for 12 hat RT under
at nospheric pressure. The mixture is"filtered through kiesel- guhr and the
residue is washed with ethanol. The filtrate is concentrated to dryness in
vacuo. The dL:)roduct Is reacted without further purification. Yield: quant. M
(ESI): nYield=28pme (AbsplitheorBkanpl e 76A Benzyl
{(4S)-6-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl}am no)-4-[(tert-

but oxyca&v@ Egi))m/m n3ol]9 (§4+%Qh3 )f)(rlxﬁ%\laf’?r bamat e bocce NH O H H

Example 51A

(25)-2,5-Bis[(tert-butoxycarbonyl)amino]jpentyl methanesulfonate

boc
. HN™
Ox o\/'\/\/H
Ssg “boc
N\
HC O ‘

103 mg (0.90 mmol) of methanesulfonyl chloride and 0.21 ml (1.5 mmol) of triethylamine------ - -
are added to a solution of 240 mg (0.75 mmol) of tert-butyl [(15)-4-[(tert-
butoxycarbonyl)amino]-1-(hydroxymethyl)butyl]carbamate (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) '

B

MS (ESI): m/z = 419 (M+Na)".

Example 52A
tert-Butyl-{(45)-5-azido-4-[(tert-butoxycarbonyl)amino]pentyl } carbamate

boc
HN"

3 “boc

36 mg (0.55 mmol) of sodium azide are added to a solution of 218 mg (0.55 mmol) of
(28)-2,5-bis{(tert-butoxycarbonylJamino]pentyl methanesuifonate (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




z.~ NNN~ boc HN,boc HUnder argon, 0.1 g (0.263 mmol) of

(3S)-6-{[ (benzyl oxy)car bonyl ] am no}-3-[(tert-

but oxycar bonyl ) am no] hekanecar boxylic acid (Bioorg. Med. Chem Lett. 1998,

8, 1477- 1482) and 0.108 g (0.342 nmmol) of tert-butyl

{(4S)-5-am no-4-[(tert-butoxycarbonyl)- am nol pentyl }carbamate (Exanple 53A)
are dissolved in 6 m of dinet hylforman‘i de. Then, at OC (ice bath), 0.066 g
(0.342 mol) of EDC and 0.011 g (0.0 mmol ) of HOBt are added. The m xture
is slowy warmed to RT and stirred a¥ for 12 h. The solution is
concentrated in vacuo and the residue is taken up in ethyl acetate. The
organi c phase is washed successively with saturated sodi um bi carbonate and
sodi um céeveral titessvitha $apmated sadiiyne icarbenateyodirtioni driedwkf magnesing ssldateent rated in
vacuo. Tivd conceniratecty dspicsslinivacwr Thelproduct comateainwithoai fiithen pudificatiingh vacuum
Yield: O. 127 g (71 % of theory) LC-MS (Method 1): R4 = 2.36 min 116 M
(ESI): mz % H) + Exanple 77A tert-Bu{yl

((19) - 4- ‘é}ﬁqﬂésslmﬁ 9%% oBwpory) 5- bi s[ (tert - but oxycar bonyl ) am no] pent yl } ani no) -
2-oxoet hyl [ butyl } carbamate bocce NH OH H2N:N~ N boc H N ,boc H

MS (ESI): m/z = 344 (M+H)".

Example 53A
tert-Butyl {(4S)-5-amino-4-[(tert-butoxycarbohyl)amino]pentyl}carbamate

_boc

H N\)\/\/n
2 “boc

A solution of 188 mg (0.55 mmol) of terz-butyl {(4S)-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: 167 mg (59% of theory)
MS (ESI): m/z = 318 (M+H)"; 340 (M+Na)".

Example 54A

Benzyl [2-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-2-oxoethyl]carbamate

,/[kN/\/\/\N/bOC )



20 ng of palladiumon activated carbon (10% are added to a m xture of 0.127
g (0.19 mmol ) of the conpound from Exanple 76A in 10 mM of ethanol, and the
m xture is then hydrogenated for 12 h under atnospheric pressure. The
reaction mxture is filtered through kieselguhr, the filtrate is
concentrated in vacuo and dried under high vacuum The crude product is
reacted without further purification. Yield: 4uant. M5 (ESI): mz = 546
(MtH) + - Exanpl e 78A Benzyl

((1S,7S,12S)-7,12-bis[(tert-but oxycarodonyl )am no]-1-(3-[(tert-butoxycarbon-
yl)am no]propyl} 19,19-di methyl -2, 9, 17-tri oxo- 18- oxa- 3, 10, 16-tri azai cos- 1-yl
)carbamate-117 boc | HNII\ Noz HH boc IINHO boc NHI I boc Under
ar gon, 4Prepayat{cd. takes plaoé in apflogy to Example 48A from 92 mg (0.44 mmol) of N-

N2- [ ( beni{énaxigiyearbanyljelyciNg afd H1tmp (& Shpomab) b reyi-Yutyl- {(4HiS*dmine-4and 85 ny

(0. 16 mMigle}t-utoxybabagtipainoipehtybirathxantp (Exatple 3340 inb sdof dmekthyd 8 ml  of

di met hyl fophiraide teth tHdwditioalof DO fhig (&S DMiD)), of EDAEnd(18. @ (0MBhnol)fof EDC and 4. 9
ng (0. 03GOMATI: pRfduti@Bburiied b3 Pekpdrati VORPIHPLICnfobils phdse WalerViaetomigkileo RT and
stirred le,lnggopp(;_)lgg The soluttion is concentrated in vacuo and the

resi due |s taken up in ethyl acetate. The organic phase is washed
successively with saturated sodi um bi carbonate and sodium chl ori de

sol ut i on¥jeldnD&ohgd¥ &6 ofithgorgsi um sul fate and concentrated in vacuo. The
remaining solid is dried under high vacuum

LC-MS (Method 2): R, = 2.12 min.
MS (ESI): m/z = 509 (M+H)"
Example SSA

tert-Butyl {(45)-5-[(aminoacetyl)amino]-4-[(tert-butoxycarbonyl)amino|pentyl } carbamate

H N\)J\N/\/\/\N,boc
H

Zuu

~
boc

L3

3
At

Preparation takes place in analogy to Example 49A from 105 mg (0.21 mmol) of benzyl
[2-({(2S)-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-
[(tert-butoxycarbonyl)amino]butyl }carbamate



Yield: 91 ng (85% of theory) LCGM (Method 1): R = 2.35 mn. M (ESI):
mz = 894 (M+H)' Exanple 79A tert-Butyl
{(4S,1 Cs, 15S) - 4- am no- 10, 15-bi s[(tert - but oxycarbonyl ) am no] - 22, 22- di et hyl -
5,12, 20-tri oxo-21-oxa-6,13, 19-tri azatricos-1-yl}carbamate 118 boc | H\N --
OllI\ ZNv "NNN~NH _ HIl "NH Ohoc NHboc | boc A solution of 91 ny
(0.10 mol ) of the conpound from Exanple 78A in 10 m of ethanol is
hydr ogenat ed, after the addition of 10 ng of palladiumon activated carbon
(109, for 12 hat RT under atnospherliQ2 pressure. The mixture is filtered
t hrough ki esel guhr and the - - residue is washed wth ethanol. The filtrate
Is concentrated to dryness in vacuo. The product is reacted w thout further
purification. Yield: quant. M5 (ESI)QO mlz = 760 (MtH) . Exanpl e 80A Benzyl
{(19)-1-[2-(((29) -2, S-Bi s[ (tert-but oxycar bonyl ) am noj peBt | } am no) - 2- oxoet hy
I1- 4-[(tert-butoxycar B3fypyam Ty T sarbarat i boc H H -

H NH H H H

z7 “boc

ZIIn

Preparation takes place in analogy to Example 48A from 120 mg (0.33 mmol) of N°-(tert-
butoxycarbonyl)-N*-[(benzyloxy)carbonyl]-L-ornithine and 136 mg (0.43 mmol) of tert-
butyl {(4S)-5-amino-4-[(tert-butoxycarbonyl)amino]pentyl}carbamate (Example 53A) in -
6 mi 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 (Method 3): R; = 2.68 min.
MS (ESI): m/z = 666 (M+H)"
Example 57A

tert-Butyl [(4S5)-4-amino-5-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-5-
oxopentyl]carbamafe _ i

0O
bo AN PO
C\H/\/\HLH - H/ c
NH, HN

Preparation takes place in analogy to Example 49A from 132 mg (0.20 mmol) of benzyl
{(18)-1-[({(28)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)carbonyl]-4-[ (tert-
butoxycarbonyl)amino]butyl } 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)"




AN ozt jJII( OHNC NH boc | boc 119 Under argon, 0.1 g (0.26 mol) of
(3S)-3- ([(benzyl oxy)carbonyl]am no)-6-[(tert- butoxycarbonyl)am no] hexanoic
acid (J. Med. Chem 2002, 45, 4246-4253) and 0.11 g (0.34 mmol) of
tert-butyl {(4S)-5-am no-4-[(tert-butoxycarbonyl)am no]pentyl }4at banate
(Exanpl e 53A) are dissolved in 6 m of dinethylformam de. Then, at OC (ice
bath), 0.065 g (0.34 nmol) of EDC and 0.011 g (0.079 mmol) of HOBt are
added. The m xture is slowy vvarmaﬂ rso RT and stirred at RT for 12 h. The
soldtion is concentrated in vacuo a (9 the residue is taken up in ethyl
acetate. The organic phase is washed successively with saturated sodium

bi car bonat e and sodi um chl ori de sol utions, dried over magnesium sulfate and
concent rExample B84 acuo. The remaining solid is dried to constant wei ght under
high vacuum Yield: 0.146 g (82% of theory) LCM5 (Method 2): R = 2.5 mn
M5 (ESI) ter

[ (4S) - 4- %"rﬁzﬂﬁf‘@ aﬁgﬂlgﬁmgﬁgﬂt@?g}@é bdﬂ{’%’éﬁb%ﬁ!ﬁafbé’ﬁ?'%ﬁ‘{}%mﬁ}lﬂ]}am no) - 6-
oxohexylf}”(‘:'a?b%iﬁ’ﬁi cygbamate. - HHN...,. HZN-N HNC H hoc

)

H\/U\ boc
N NN

H

BnO \boc

len

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 tert-butyl {(45)-5-
amino-4-[(tert-butoxycarbonyl)amino Jpentyl } 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 HOBLt. 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 (ESD: m/z = 629 (M+H)’ | .

i

Example 59A

tert-Butyl {(4S) -5-{[(25)-2-amino-3-hydroxypropanoyl]Jamino}-4- [(tert-butoxycarbonyl)

amino]pentyl} carbamate
H N\)]\ boc
N™ NN
ﬁ H
Ho” “boc

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 58A) 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



boc 22 ng of palladiumon activated carbon (10% are added to a m xture of
0.146 g (0.22 mmol ) of the conpound from Exanple 80A in 10 ml of ethanol,
and the mxture is then hydrogenated under atnospheric pressure for 12 h.
The reaction mxture 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. 120 M (ESI): mz = 546
(MtH) ' Exanpl e 82A Benzyl 104
((1S,4S,9S5)-9-[(tert-butoxycarbonyl)am no]-1,4-bis{3-[(tert-butoxycarbonyl) -
am no] propyl }-16, 16-di met hyl -2, 6, 14-tri oxo- 15-oxa- 3, 7, 13-tri azahept adec- 1- vyl
;(r:ar ba%gWH byricﬁt%%ﬁﬁ%uoe' lw’glsl'lfedN\;ith gthall\lno'}! ’Hl%cﬁltrﬁel_i's c&nc’élxliré\geHd tob&)r(fmgsg(l:n Under
gon, ; [ . . .,
N2- [ ( bendfiex ﬁ?%ﬁgggr%d O Prepaptive RFCHPBE{nopile phassiwatsrasetontiriley ng
(0. 14 rmesrgienst 9QA@ 2Sund from Exanple 81 A are dissolved in 8 m of
di met hyl f ormam de. Then, at OC (ice bath), 27 ng (0.14 mvol) of EDC and 4.4

ng (0.032. ) of are_added. The mixture is slowy warned to RT and
stirred Y&l%%%@?%ﬁhﬂ%& solution is concenfr'ated in vacuo and the

residue is taken up in ethyl acetate. The organi c phase is washed

successiyvel i ug at sodi um bi carbonate and sodium chlori de

sol uti o%‘?%ﬂ%ﬁz?@gﬁ%gﬁgéf‘% sul fate and concentrated in vacuo. The
MS (ESD): m/z = 405 (M+H)"

Example 60A

Benzyl [2-({(35)-3-{[(benzyloxy)carbonyl]amino }-6-[(tert-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
concentrated 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): Ry =2.41 min
MS (ESI): m/z = 557 (M+H)".

Example 61A



remaining solid is dried under high vacuum Yield: 78 ng (81% of theory)
LCMS (Method 1): R =2.43 mn WM (ESI): mz = 894 (MH)® Exanple 83A
tert-Butyl

((1S,6S,9S)-9-am no-1, 6-bis{3-[(tert-butoxycarbonyl)am no] propyl }-16, 16-

di met hyl -4, 8, 14-trioxo-|5-o0xa-3,7,13 -triazaheptadec-1-yl)carbamate 121 H
Nboc OH HZNNN-c J:Nboc HHNHNH boc boc A solution of 78 ng
(0.088 nmol) of the conmpound from Exanple 82A in 10 mM of ethanol is
hydrogenated, after the addition of jg ng of palladiumon activated carbon
(10%, for 12 hat RT under atnospheric pressure. The mxture is filtered

t hrough ki esel- guhr and the residue is washed with ethanol. The filtrate is

- concentrat ed d ness n e product | ed_wi thout further
puri fi caPeRgy ( 1 (et L}at?t (21@9 w{b sponY am}etmﬁen:unold%%?rm e 84A

N5- [ N2- [ € %EWV%@W%‘H‘FWHW @(tert but oxycar bonyl ) - D-omi thyl ] - N2- (tert-bu

t oxy- carbonyl)-N {2-[(tert-butoxycarbonyl)anino]ethyl) -L-omithinam de

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)carbonyllamino}-6-[(tert-
butoxycarbonyl)amino]hexanoyl }amino)ethyl]carbamate {(Example 60A) in 2 ml 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)carbonylJamino}-6- {[N’-[(benzyloxy)carbonyl]-N-(tert-
butoxycarbonyl)-L-omithyl}amino }hexanoyl)amino]ethyl} carbamate



00 z'NHH/Nboc HNII boc NH | boc Under argon, 286 ng (0.78 nmol) of
N2- [ (benzyl oxy) carbonyl ] -N5-(tert-butoxycarbonyl)- D-ornithine and 439 ng
(1.17 mol ) of the conpound from Exanpl e 104A are dissolved in 16 m of

di met hyl f ormam de. Then, at OC (ice bath), 255 ng (1.33 mmol) of EDC and 122
106 ng (0.78 mol ) of HOBt are added. The m xture is slowy warned to RT and
stirred at RT for 48 h. The solution is concentrated in vacuo and the
residue is taken up in di- chloronethasme and washed with a saturated aqueous
sodi um bi carbonate solution, 0.1 N hydrochloric acid and water. The

combi ned organi c phases are concentrated in vacuo and the solid obtained in

this way is re ctedf ther t hout purj fi atl d: O. yant
LC- VB K}%"c%%( P33 mgmol Qf%fr% and Sq/n 4)2 lnof;)z’g mﬁet%x( : Lamine 825A
N5- [ N5- (atremidegd@ 8x%olien 6hy S iz @rﬁlﬁhympl)mhft[&wﬂemﬁ@réamﬂbﬁw Hy—*m {2-[(tert
- but ox- ybutoxycesohppri-oraithine jred mjlof pahydosstPMAaAdftdestiriog bt REE0e 1 min\aboc
HN~boc  detitivaef 106 58 @.236.iB@ohwb bgnzyt (1 8ed-amips iH{8-[{2-¢Hbépeaimxlye 84A are
di ssol vegrbdhyBdmifo}ethyHimandl oxoahg Budcgbidahydraehloridt (EddnplabeAndded.
The m xtirsami ﬁdﬁxsia@%wfef& AL THR OREBA ik tGre is stirred at RT for 15 h. The

solvent is then concentrated 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 48 mg (28% of theory)
LC-MS (Method 2): R; = 2.33 min
MS (ESI): m/z = 805 (M+H)".

Example 63A

Benzyl ((45,108)-4-amino-10- {[(benzyloxy)carbonyl]amino}-5,12,17-trioxo-19-phenyl-
18-0xa-6,13,16-triazanonadec-1-yl)carbamate hydrochloride

At RT, 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)carbonylJamino }-6-{[N’-
[(benzyloxy)carbonyl]-N -(tert-butoxycarbonyl)-L-ornithylJamino } hexanoyl)amino] -
ethyl}carbamate (Example 62A) in 1 mi 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.



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 g (97% of theory) LC M (Method 1): R =
1.61 min. M (ESI): mz = 589 (MtH' Exanple 86A 123 Benzyl
[ (23)-2-[(tert-butoxycarbonyl)am no]-3-((2-[(tert-butoxycarbonyl)am no] et hyl
}- am no)-3 -oxopropyl]carbamate HN ,boc z N~ ~N~"N. boc H 0 Under argon,
0.50 g (O 96 mml) of 3-([(benzyl oxy)carbonyl]am no}-N-(tert-butoxy-
carbonyl ) -L-al anine - N-cycl ohexyl cygjohexanam ne (1:1) and 0.154 g (0.96
mmol) of tert- butyl (2-am noethyl)carbamate are dissolved in 10 nl of
di methylformam de and 0.5 m of triethylam ne. Then, at 0C (ice bath),
0.314 ¢ 64 EDC and 0.043 g (0.32 nmol) of HOBt are added. The
m xture $Q%g@ %\&keﬁ?%(g“ﬂ? and stirred at RT for ~ 12 h. The solution
IS concentrat ed in vacuo and the residue is taken up in ethyl acetate. The
organi c l sively with saturated sodi um bi carbonate and
sodi um - B{&a@ﬁpoﬁ%‘g§&e@[?@)ﬁ1§? dried over magnesi um sul fate and concentrat ed
in vacuo. The remaining solid is dried to constant wei ght under high
vacuum  Kighgle 64441 9 (88% of theory) LG M (Method 2): R = 2.17 min M
(ES D Z = (M+tH) + Exanpl e 87A
3- Ami no- N2- (tert-butoxycarbonyl)-N{2-[(tert-butoxycarbonyl)am no]ethyl}-L-a
| ani n- aBewks! [{§0reHdeetataybisbdtlyhemino]-7-({2-[(tert-butoxycarbonyl)amino]ethyl } -
amino)-7-oxoheptyl]carbamate

boc.,

Under argon, 1 g {2.54 mmol) of (3S)-7- {[(benzyloxy)carbonyi]amino}-3-[(tert-butoxy-
carbonyl)amino]heptanecarboxylic acid, 406 mg (2.54 mmol) of tert-butyl (2-aminoethyl)-
carbamate and (.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 remammg solid is
dried under high vacuum.

Yield: quant.

LC-MS (Method 2): R,=2.21 min.
MS (ESD): m/z = 537 (M+H)"
Example 65A

tert-Butyl ((1S5)-5-amino-1-{2-{(2- {[(benzyloxy)carbonyl]ammo}ethyl)ammo] -2-0x0-
ethyl} pentyl)carbamate hydroacetate



YH x HOAc H2N~ ,, N'-"-~"N,boc H 0 124 50 ng of palladiumon activated
carbon (10% are added to a m xture of 0.41 g (0.847 mmol) of the conpound
from Exanple 86A in 80 m of acetic acid/ethanol/water (4:1:1), and the
m xture i s 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: quant. LCMS (Method 2): R =
1109 min M (ESI): mz = 347 (M HOApgd) + Exanple 88A
N5- { N- [ (Benzyl oxy) car bonyl ] gl ycyl }-N2-(tert-butoxycarbonyl)-N
(2-[(tert-butoxycarbon- yl)am no]Jethyl) -L-omthinamde 0 O N& z H Hani'N
\boc ...... HNC - boc Under argon, 300 ng (1.43 mmol) of
N-[ (benzyl oxy) car bony4lHayci ne an%om (2.15 mmol ) of the conmpound from
Exanpl e 104A are dissolved in 28 nml of d| 2t hyl fod mami de. Then, at 0OC (ice
bath), 467 nmg (2.44 mol ), g (T3 ) of HOBt are added.
The mixture is slowmy warded to RT and stlrpqed at or 48 h. The solution
is concentrated in vacuo and the residue is taken up in dichloromethane and
washed with & saturated sodi um bi carbonate sol ut'ion, 0.1 N hydrochloric acid
and wat el .3 g(Zhg nﬁﬁb‘[pd)ﬂ‘tfédzyﬂ)I[(g&ﬁﬁ-@(r&hﬂﬁ@ﬁyo&lbenﬁ)hﬂﬁﬁﬂtlﬁuf{@eﬂﬂbumy-u0 and the
.solid ob&aabdi@qamﬂlo]dﬂm}amyo) 7-SxohEel)@ebafrate (BREmp 60 dre RigkdITddGat | on.

100 ml of a glacial acetic acid/water mixture 4/1. 70 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.
LC-MS (Methoed 1): R, = 1.35 min. -
MS (ESI): m/z = 403 (M-HOAc+H)"

Example 66A

Benzyl tert-butyi[(25)-3- ({(ZS) -2 5-b1s[(tert—butoxycarbonyl)ammo]pentyl}ammo) -3-0xo0-

propane-l 2-diyl]biscarbamate 3
O
z7 Y N “boc
H H
\TH
- boc boc
N/
H

Under argon, 0.127 g (0.37 mmol) of N-{(benzyloxy)carbonyl]-3-[{fert-butoxycarbonyl)-
amino]-L-alanine and 0.193 g (0.49 mmol) of tert-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
solufion 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



Yield: quant. LGCMS (Method 2): R =1.98 mn. 125 M (ESI): nmlz = 566
(MtH) © Exanpl e 89A N5-d ycyl - N2- (tert-but oxycarbonyl)-N {
2-[(tert-butoxycarbonyl)am no]Jethyl}-L- ornithinamde O OH HZNH H~/ N\ boc
HN, hoc 1.03 g (1.82 muol) of the conpound from Exanpl e 88A are dissolved in
60 mM of ethanol, and 100 ng (0.09 mml) of Pd/C (10% are added. The

m xture i s hydrogenated under atnospheric pressure overnight, and filtered
t hrough celite, and the filtrate is coogentrated in vacuo. The solid
obtained in this way is reacted further without purification. Yield: 693 ny
(84% of theory) LC—MS (NEthod 3): Rt =1.41 min. M (ESI): mz = 432

(M+H)I at r@ \VE!

tert-but G DS s Sopoentialsg Ve i ﬁ% 5- 0X0-
o Bl EE%{ Bt T TR RD) - o
126 0. 14 ugrqaeetn:mcrﬁw%t?

{[ (benzyl oxy) car bonyl ] am no} 5 [ (tert-butoxycarbonyl)-

Yield: 0.126 g (53% of theory)
LC-MS (Method 1): Ry = 2.65 min.
MS (ESI): m/z = 638 (M+H)"
Example 67A

tert-Butyl [(28)-2-amino-3-({(25)-2,5-bis{(fert-butoxycarbonyl)amino]pentyl }amino)-3-
oxopropyl]carbamate

x “boc
i}lH
boc ~boc

Iz

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]ethyl } -
amino)-2-oxoethyl]butyl }carbamate



am no] pentanoi ¢ acid (Bioorg. Med. Chem 2003, 13, 241-246) and 0.164 ¢
(0.52 mmol ) of tert-butyl
{(4S)-5-am no-4-[(tert-but oxycarboryl)am no] pentyl }carbanmate (Exanpl e 53A)
are dissolved in 8 m of dinethylformam de under argon. Then, at OC (ice
bath), 0.10 g (0.52 mml) of EDC and 0.009 g (0.12 mml) of HOBt are added.
The m xture is slowwy warned to RT and stirted at RT for 12 h. The sol ution
is concentrated in vacud and the residge is taken up in ethyl acetate. The
organi ¢ phase is washed successively with satu- rated sodi um bi carbonate and
sodi um chl ori de solutions, dried over nmagnesi um sulfate and concentrated in
vacuo. The remaining solid is dried,to constant wei ght under hi gh vacuum
Y|eId 0.232 g, (87% of gopeory) LC ( : :2.73 mn M (ESI):
mz = 666 (MH)' Exanple t ert’- B
[ 3- am no-5- ({(2S)-2, 5-bi s[ (tkert -but oxUcar onyl)am ngJ pentyl } am no) - 5- oxo-
pentyl ] carbamat e HN boc HHZN N O HNC boc bo®®85 ny of pal | adi um on
activated carbon (10% are added to a m xtur & of 0.232 g (0.35 mmol) of the
conmpound from Exanpl e 90A in 10 rri of et hanol, and the m xture is then
hydr ogen under at ure he reac mxture is
fil tered%ﬁg &5 ‘ng em W%‘Eg %hjgj\;r F,(}PrYéetﬂng e & uo and
dried un&éﬁledﬁpéﬁol%‘é‘@l}@ ﬂé“g Hé (Ee%@&')é:af YHe0mod r ¢ her
pur i fi catfevrbutpxpeagbonyljamine]he m%:@ﬁldtln@é adtegytirngat 1. 8 nin
127 NS [RASioy 15 miim, 35253121g((m+ﬁ)m01) of tert—butyl (2 am1noethy1)carbamate hydrochloride

are added. The reaction mixture is stirred at RT for 15 h. The solvent is then concentrated

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 (ED): m/z = 523 (M+H)".

Example 69A

tert-Butyl [(4S)-4-amino-6-({2-[(rert-butoxycarbonyl)amino]ethyl }amino)-6-oxohexyl]-
carbamate

400 mg (0.765 mmol) of benzyl {(15)-4-[(tert-butoxycarbonyl)amino]-1-[2-({2-[(zert-
butoxycarbonyl)amino]ethyl }amino)-2-oxoethyl]butyl }carbamate (Example 68A) are
dissolved in 50 ml of ethanol. 8¢ 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.



Exampl es 92A and 93A listed in the followng table are prepared fromthe
corresponding starting conpounds in analogy to the procedure for Exanple
50A detail ed above: Ex. No. Structure Prepared from Anal ytical Data , boc

M I (Benzyl oxy)- LC-M5 (Method 2): Rt = 1.94 min HN carbonyl]-N2-(tert- M
(ESI'): mz = 367 (MtH)+ butoxycarbonyl)-L- 92A HO lysine Z N Z LG M
(Method 1): R =1.98 min HNC carbonyl j(tert- Ms (ESI): mz = 325 (MtH)'
93A HON but oxycar bonyl)- ~boc am no]-L-al anine Exanple 94A Benzyl

[ (1S)-2-am no-| - (hydroxynet hyl ) et hyl jgar bamat e hydrochl oride HNC x HC
HONH2 A m xture of 269 ng (0.83 muol) of benzyl tert-butyl

[ (2S) - 3- hydr oxypropane- 1, 2- diyl]biscarbamate (Exanple 93A) and 5 m of a 4M
hydr ogen ride- dioxane lution is stirred at RT for 2 h. The reaction
sol ution L&Q%Jh%ﬁf?ﬂrﬁﬁgd' l'%%@%fbpor ated several times with dichloronethane
and dried under high vacuum The crude product is reacted without further
purificaty Yi.el d: (98% of theory) LC-Ms (Method 2): Rt = 0.55 mn
M5 (ESI) :M%[’EZSQ@ES 3?%/%%6@ +. 128 Exanples 95A to 102A listed in the.
following table are prepared fromthe corresponding starting materials in

anal ogy tExahiple yaocedure of Exanple 48A detailed above: Ex. No. Structure
Prepared from Anal yti cal Data :

Benzyl ((15,45)-1,4-bis {3-[(tert-butoxycarbonyl)amino]}propyl }-1 3,13-dimethyl—2,6,1 1-
trioxo-12-oxa-3,7,10-triazatetradec-1-yl)carbamate

N
“boc
0 0
z/ : ” H/\/ \boc

ITJH

boc

Under argon, 72 mg (0.197 mmol) of NZ—[(benzyloxy)carbonyl]-Ns-(tert-butoxycarbonyl)—
LDmithine and 100 mg (0.26 mmol) of the compound frofn. 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
(0.059 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



95A H O H -[(Benzyloxy)- LCGM (Method 1): R N /N carbonyl]-N-(tert-
2.33 mn boc" N boc butoxycarbonyl)-L- M (ESI): mz = 509 H ornithine
(MtH)©  and tert-butyl-(2 NZ am noethyl)carbamate H 96A Ol N -Bis(tert-
LCM5 (Method 1): R, boc'N N _~IN_z butoxycarbonyl)-L- 2.20 min H ornithine
M5 (ESI): nfz = 539 SOH and Ex. 94A (MtH)' NH | boc 97A HAI N
-[(Benzyl oxy)- LC-Ms (Method 1): R, _ i NY '"Ncarbonyl]-N(tert- 2.31 mn
H but oxycarbonyl)-L- M5 (ESI): Si = 581 ornithine (MtH' HN and Ex. 103A
boc OH NH | boc 98A Ho O Benzyl-N{ZdCM (Method 2): R N N" ~N-boc

[ (benzyl oxy)carbonyl] L- 2.79 mn H- Htyrosine Ms (ESI): mlz = 705 HN, boc
and Ex. 53A (MtH)' i Q

tert-Butyl [(4S5)-4-({(25)-2-amino-5-[(fert-butoxycarbonyl)amino]pentanoyl } amino)-6-( {2-
[(tert-butoxycarbonyl)amino]ethyl } amino)-6-oxohexyl]carbamate

0 O i
H N\/U\ N
2 : H ”/\/ ~boc

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 (ESD): m/z = 603 (M+H)". B e

Example 72A

Benzyl [(45)-4-[(tert-butoxycarbonyl)amino]-6-({2- [(tert-butoxycarbonyl)ammo]ethyl}
amino)-6-oxohexyl]carbamate

Z\N/\/\l/\[( \/\N/bOC
H H

Under argon, 100 mg (0.26 mmol) of (35)-6-{[(Benzyloxy)carbonyl]amino}-3-[(ter:-
“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



bn 99A HOHN -Bis(tert- LCMs (Method 2): R _ i N~, N N~boc
but oxycarbonyl )-L- 2.15 mn Hornithine M5 (ESI): mz = 509 and benzyl - (2-
(MtH)'  ami noet hyl )carbamate boc, NH 100A HOI -[(Benzyloxy)- LC M
(Method 3): R, boc N, N N boc carbonyl]-N-(tert- 2.4 mn HH
but oxycar bonyl )-L-lysine M5 (ESI): mz = 553 OH and tert-butyl (3-am no-2-
(MtH)'  hydroxypropyl ) carbamate HNC 1 29 Ex. No. Structure Prepared from
Anal ytical Data IOTA HO H -[(Benzyloxy)- LCGM (Mthod 3): RR, _ "VA- - N
N carbonyl]-N -(tert- 2.49 mn boc' H hoc butoxycarbonyl)-L-lysine M5 (ESI):
mz= 523 and benzyl (2-am no- (MtH)' ethyl)carbamate HNC z 102A HOIIl H
- [ ( Benzybaily H6 mgGONE riot)d EDX) ands] 1 mg (868 mindl) 'oNHKMBs e addedohlyd fixNl - (ter | -
2. 55 m ntuké¢ Buiomly earhedid RT land yidredeat M fdeIR h: The zoleti@Bi3 coacwhtrated iv3A ( M-H) '

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 {(1S)-4-amino-1-[2-({2-[(tert-butoxycarbonyl)amino]ethyl}amino)-2-oxoeth-
yl]butyl }carbamate

H
N boc
HZN/\/Y\H/ \/\”/

NH O
boc/

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 concentrated to dryness in
vacuo. The product is reacted without further purification.

Yield: quant.
MS (ESI): m/z = 389 (M+H)".
Example 74A

Benzyl ((1S,7S5)-7-[(tert-butoxycarbonyl)amino]-1- {3-[(tert-butoxycarbonyl)amino]-
propyl}-16,16-dimethyl-2,9,14-trioxo-15-o0xa-3,10,13-triazaheptadec-1-yl)carbamate



1 NH HNC boc z Exanples 103Ato |l | IAlisted in the followng table are
prepared fromthe corresponding 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): mz= 233 (M+tH)' H2N
104A HO H 95A M5 (ESI): mz = 375 (MtH)' boc N Ni,,iN boc H NH2 105A }0
97A M5 (ESI): mz = 447 (MtH)' H2NY H HN boc OH NH I boc 130 Ex. No.
Structure Prepared from Anal ytical Data Exanple 106A H O 96A Ms (ESI): mz
= 405 (MtH)' boc NN -vNH2 H NH "OH 114

boc

Under argon, 40 mg (0.11 mmol) of Nz-[(benzyloxy)carborAlyl]-N5 -(tert-butoxycarbonyl)-L-
omithine 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): Ry=2.2 min

. MS (ESI): m/z = 737 (M+H)" o

ol

Example 75A —_— o

tert-Butyl {(4S,10S)-4-amino-10-[(tert-butoxycarbonyl)amino]-19,19-dimethyl-5,12,17-
trioxo-18-oxa-6,13,16-triazaicos-1-yl} carbamate

H
HN\/U\ N boc
2N N/\/\|/\[r \/\N/
: H H
< NH O
\L boc

boc



boc

107A 0 98A LC-MS (Method 3): R = 1.67 min H2N N-~N-bx M5 (ESI):
= 481 (MFH)S HFl ,boc | HN OH 108A H 99A MS (ESI): mz = 375 (M+H)

mz

H2N~"~"N N, boc H boc., 109A H O 100A Ms (ESI): mz = 419 (MtH)' hoe N boc
HH OHd NH2 110A H 1O HIOIA -M5 (ES!): mz=388(M+H) boc N .
'N*~N~boc H NH2 111A H_ }101 H 102A M5 (ESI): mz = 546 (MtH) + boc/ Y 'N
H NH NH2 boc Exanple 112A 131

boc

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. Thé 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.

L ¢

Yield: quant.
MS (ESI): m/z = 603 (M+H)".

Example 76A

Benzyl {(4S)-6-( {(25’)—2,5-bis[(tert—butoxycarbonyl)amino]pentyl} amino)-4-[(tert-
butoxycarbonyl)amino]-6-oxohexyl } carbamate

boc_

H O
< “boc

z N
H

_boc
H ¢

Under argon, 0.1 g (0.263 mmol) of (35)-6-{[(benzyloxy)carbonyl]amino }-3-[(tert-
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 (Method 1): R, = 2.36 min



tert-Butyl (2-([(2S)-2-[(tert-butoxycarbonyl)am no]-5-(([(8S,

1S, 145)-14-[(tert-but oxy-

carbonyl)am no]-11-{3-[(tert-but oxycarbonyl)am no] pr opyl

}-17- hydr oxy- 9- net hyl - 10, 13-

di oxo-9, 12-di azatricycl o[ 14. 3. 1. 126] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaen- 8-
yl ] carbonyl } am no) pent anoyl ] am no} et hyl ) carbamate HO O HN , boc N~ N N , boc
HN NH boc O - CH3 0 0 NH boc 0.05 mmol ) of

(8S, 11S,14S)-14-[(tert- butoxycarbonyr?é no]-11-{3-[(tert-but oxy-

car bonyl ) am no] propyl }-17- hydr oxy- 9- net hyl - 10, 13- di oxo- 9, 12-di azatri cycl o[ 14
.3.1.12, 6] - henicosa-1(20), 2(21), 3, 5, 16, 18- hexaene- 8- car boxyl i c acid
(Exarrple M&IE%ING\@&@&@(MGHO)Q mrol ) of N2-(tert-butoxycarbonyl)-N {
2-[(tert-butoxycarbonyl)am no] ethyl) -L- ornithinam de (Exanple 104A) are
dissolved in 2.5 m of DVF and cooled to OC. 15 ng (0.08 nml) of "EDC. and 6
mg (0.05 *ﬁﬂﬂﬁ&ﬁAﬁ{In are added and the m xture is stirred at room

tenperature for 12 h. The reaction mxture is concentrated on a rotary

Uit oat .r "’ Buly %’f; %%?ﬁ IS ek SO bRt 1o 1
VB (ESI): R | Banml e 1134 ter t- Butyl

[ (4S)-5- ({(28) 2 5- bi s[ (t en-but oxycarbonyl ) am no] pentyl } am no) - 4- ({[(8S, 115,
14S)- 14-[(tert- butoxycarbonyu%@ nol-11-{3-[

tert- butoxycarbonyl)an1no]propyl)$&v dr oxy-
10, 13- di oxo0- 9, 12- di azat {, ycIo[I4‘3 1 3
'6]henicosa-1(20),2(21) b@bponyl

}anino)-5-oxopenty|]carbanate 132 HO H

boc
N
H

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: duant. !

MS (ESI): m/z = 546 (M+H)"

Example 78A

Benzyl ((15,78,125)-7,12-bis[(tert-butox ycarbonyl)amino]- 1- {3-[(terz-butoxycarbon-
yl)amino]propyl}-19,19-dimethyl-2,9,17-trioxo-18-0xa-3,10,16-triazaicos-1-yl)carbamate



OO NNN HNHHDboc boc OONHNHINH | I I boc boc boc 29 ng (0.05
nmmol ) of (85,11 S, 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, 16, 18- hexaene- 8-carboxylic acid (Exanple 44A) and
24 ng (0.05 mml) of tert-butyl

[ (4S)-4-am no-5-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl }am no) - 5-
oxopentyl ] carbamate (Exanple 57A) are dissolved in 2.0 M DW and cooled to
0C. 15 ng (0.08 nmmol) of EDC and 6 pgy (0.05 nmol) of HOBt are added and the
mxture 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/a%etic acid 0.25%. Yield: 53 ngy
(54% of theory) LC-MS (Method 2): Rc = 2.68(fMin M (ESI): mz = 1154
(MtH) ' Exanple 114A tert-Butyl (2-{[(3S)-3HN(tert-butoxycarbonyl)am no]-7-(
{[(8S,11 S, 14S)-14-[(tert-butoxycarb- onyl)am rjo] - 11-
{3-[(tert-butoxycarbonyl)am no] propyl }-17-hydr -9-net hyl - 10, 13-

di ox0-9, 12-di azatricycl o[ 14.88. 1. 12' 6] heni cosg- 1(20), 2(21), 3, 5, 16, 18- hexaen-8

'yl ]carb- onyl } am no)hep oyl Jan no et hl) carbamate 133 HO MNHH N *~~
,boc HNH H 7 YN \/ar\l*IJH

H

:\L boc M O boc

I‘iIH

boc

Under argon, 44 mg (0.12 mmol) of Nz-[(benzyloxy)carbonyl]-Ns-(tert-butoxycarbonyl)-L-

ornithine and 85 mg (0.16 mmol) of the compound from Example 77A are dissolvedin

8 ml of dimethylformamide. Then, at 0°C (ice bath), 30 mg (0.16 mmot) 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)

L. LC-MS (Method 1): R¢=2.35 min.
MS (ESI): m/z = 894 (M+H)"
Example 79A

tert-Butyl {(45,105,155)-4-amino-10,15-bis[(tert-butoxycarbonyl)amino]-22,22-dimethyl-
5,12,20-trioxo-21-0xa-6,13,19-triazatricos-1-yl }carbamate




boc O - CH3 Oboc INHO NH | boc 40 ng (0.06 nmol) of
(8S, 11S,145)-14-[ (tert-butoxycarbonyl)am no]-11-{3-[(tert-
but oxycar bonyl ) am no] propyl } - 17- hydr oxy- 9- net hyl - 10, 13- di oxo- 9, 12- dlazatrlcy
clo- [14.3.1.12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene-8-carboxylic acid
(Exanmpl e 46A) and 46 ng (0.08 mmol) of tert-butyl
{(1S)-5-amno-I-[2-((2-[(tert-butoxycarbonyl)-
am no] et hyl } am no) - 2- oxoet hyl ] pentyl } carbamat e (Exanpl e 65A) are dissol ved
in 2.0 M of DVF and cooled to OC. 4% ng (0.08 mmol) of EDC, 3 ng (0.02
mmol ) of HOBt and 0.01 ml (0.08 nmmol) of triethylamne are added and the
mxture is stirred at roomtenpera- ture for 12 h. The reaction mxture is
concentrated on a rotary evaporator in vacuo and purlfled by a preparatlve
HPLC. Yield: 6 my (9% of theory) LC—I\/B(I\/EtIlf = 2.47 min NS (ESI):
mz = 1039 (MtH)" Exanpl e 115A Benzy] _ o
((1S)-4-{[(28)-5-{[(benzy|oxy)carbonyl]anino} (([(8S, 11S,1 .
4S)-14-[(tert-but oxy- carbonyl)am no]-11-{

3-[(tert- butoxycarbonyl)antno]propyl} 17- hydr oxy= nethyl-
© 10, 13- di oxo0-9, 12- dlazdtrlc clo[14.3.1.12' 6] héhi cosa- 1(20);2(21), 3, 5, 16, 18- he
xaen-8-yl]- carbonyl H
[ (benzyl oxy) car bonyl ] am ho} e

oxoethylﬁﬁ butyl)carbanate 134

HOI 0 O NNN HNNH‘\D\()[OCI-BbO)ﬂlH-I (@] boc
0c
l?IH
boc

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 (ESI): m/z = 760 (M+H)".

Example 80A A Rt

Benzyl {(15)-1-[2-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl } amino)-2-oxoethyl]-
4-[(tert-butoxycarbonyl}aminc]butyl } carbamate

HN _-boc

H H
Z/N\:/YN

NH boc



~NHNH 1 I bocz HNz 65 ng (0.06 mmol) of (8S,i

'S, 14S)-14-[(tert-but oxycarbonyl)am no]-11-{3-[(tert-butoxy-.

car bonyl ) am no] propyl } -17-hydroxy-9-net hyl -10, 13-di oxo-9, 12-di azatricycl o-
[ 14. 3. 1. 12. 6] - heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxylic acid
(Exanpl e 46A) and 120 ng (0.13 nmml) of benzyl ((5S11S)-S-am no-|

1-{[ (benzyl oxy) car bonyl ] am no} -

6, 13, 18-tri oxo- 20- phenyl - 19-oxa- 7, 14, 17-tri azai cos- 1-yl ) car bamat e
hydrochl ori de (Exanple 63A) are d|Sﬁg1ved in 3.0 mM of DV and cooled to
0OC. 25 mg (0.13 mml) of EDC, 4 ng (0.03 mol) of HOBt and 0.02 m (0.13
mmol ) of triethylamne are added and the mxture is stirred at room

tenperature for act xture s concentrated on a rotary

evapor at bPSTATEPAC ‘ﬁbgéﬁ’ég PR 8?‘38%1?’8‘[)?3\9@ figmofodlies 5o Ty (25% of

t heor y) . butpxycpiBopyiamgpih nOlRﬁCld(& Gham. 2083, AEci2pfo- 4%?%) and 941 g MrH) '

Exanpl e @Bamahof Eeiaytyl {(45)- -5-amino-4- [(tert—butoxycarbonyl)ammo]pentyl}carbamate

{3 [ (8S, (HxgmplesPAg afe(dissalgyd u-taml ofclimethylfqraginide. Hhinnat-BC({ce bail, A6 hy| ) ani no]
- 6- oxohg X834 hmahjiof EDECaamid B 180079 mmanefitt)Bt are added. The mixture is

car bonyl §ledlrwdrined to R tuoksteed BORY fgr 12rh. Fhe soldtion is concentrated in vacuo and

hydr oxy- ther@idug lis tARenkup-ifl ethyDacBtate?Thd @rgali¢ piig€lsafathedIudcedsivédy athi cosa- 1( 20) , 2

(21), 3sdwrdted dstilir RaModate ¥ld saaiRpYdhidimte RelURSR, driddlvBytlagiesiinl suitacet at e)

135 O HgdMohbdrttated in vaAudN e rdmamikil §41 i9driddas cBnstant weight under high

vacuuml.

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[(ters-butoxycarbonyl)amino]pentyl } amino)-6-
oxohexyl]carbamate

! _-bog

N K
H E

\o
HN
ITIH “boc

boc

el

22 mg of palladium on activated carbon (10%) are added to a mixture 0f 0.146 g

(0.22 mmol) of the compound from Example 80A in 10 m! 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.



INH 3 x TFA NH NH2 boc H2N 49 ng (0.04 mml) of benzyl ((1S)-4-{[(2S)-5-
{[ (benzyl oxy) carbonyl]am no) -2 ({ [(85,11

S, 14S) - 14-[ (tert-but oxycarbonyl)am no]-11-{3-[ (tert-butoxycarbonyl)am no] -
propyl }-17-hydroxy-9-nethyl-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- hexaen- 8-yl ] car bonyl } am no) pent anoyl ] am no)

-1-{2-[(2-{[ (benzyl oxy)- carbonyl]am no

}ethyl)an no] - 2- oxoet hyl } buyl ) car bampjg (Exanpl e 115A) are dis- solved in 10
m of glacial acetic acid/ water (4: Ba 5 ng of Pd/C (10% are added and the
m xture. hydrogenated under atnospheric pressure and a hydrogen atnosphere
for 12 h, Suction filtratjion is carried out, and the reaction mxture is
concentréﬂ%@gsi hMY%T a60 EMHH purified by preparative HPLC (Kromasil 100 C 18,

5 m 250 mm x 20 rrm nobi | e phase acetonitrile/0.2% aqueous- trifluoroacetic
acid 5:95 -> ?532 . Yield: 9 ng (19% of theory) LCM (Method 3): R = 1.45
mn M5 = 939 (M+tH)+ Exanple 117A tert-Butyl

(2-{[(2S)-2- [(tert but oxycar bonyl ) am no] - 5- ({[ (SS, 11S, 14S)- 14-[ (tert-but oxyc
ar b- Benzyl ((185,45,95)-9- [(tert butoxycarbonyl)amino]-1,4-bis {3- [(tert—butoxycarbonyl '

| I | | 17- hyd
3% )%1 %ﬁn& OX@@%’P\%&& aézug,{n rzldgl;ufe%%(&% RN 17 BHRSheRadbd AL MckmaARN ) - ydr

1.12' 6] heni cosa- 1(20), 2(21), 3, 5, 16, 18- hexaen- 8- yl ] carb- onyl}
am no) pent anoyl ] am no} et hyl) car bamat eH136 HO O boc,, NH H boc,, N ~ k H
N~~ ,,boc HH :

N\)J\ §

TH TH

boc boc

Under argon, 40 mg (0.1 1 mmol) of N*-[{benzyloxy)carbonyl]-N°~(terz-butoxycarbonyl)-L-

omithine 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 concentfited in vacuo and the residue is taken up in ethyl e
. 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 (ESI): m/z = 894 (M+H)*
Example 83A

tert-Butyl ((15,685,95)-9-amino-1,6-bis{3-[(tert-butoxycarbonyl)amino]propyl }-16,16-
dimethyl-4,8,14-trioxo-15-0xa-3,7,1 3-triazaheptadec-1-yl)carbamate



O\VIIl' H OHOO NH boc Under argon, 50 ng (0.076 mml) of the conpound
from Exanpl e 43A and 37 ng (0.1 mol) of

N2- (t ert-but oxycarbonyl )-N-{2-[(tert-butoxycarbonyl)am no]ethyl}-L-

om t hi nam de (Exanple 104A) are dissolved in 2 nm of dinethylformam de.

Then, at 0C (ice bath), 19 ng (0.1 mmol) of EDC and 3.1 ng (0.023 mmol ) of
HOBt are added. The mxture is slowy warned 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 colleg d by suction filtration and purified
via preparative HPLC. Yield: 6 ng (7% of theory) LCM (Method 3): Rt =
2.49 min M (ESI): nmz =1013 (MrH + Exanple 11SA D -tert-butyl
(5-{[(35)-6-[(tert-butoxycarbonyl)am no]-3-({[(8S, 11S, 14S)-14-[(tert-butoxy-
carbonyl)anino]-11-{(2R)-3-[(tert-butﬁkycarbonyl)anlno] 2- hydr oxypropyl }-17-
hydr oxy- 9- , “boc

met hyl - 10, 13- di oxo-9, 12-di azatri cycllo[ 14. 3. 1. 12' 6] heni cosa-1(20), 2(21),3,5,1
6, 18- hexaen-8- yl] carbonyl i h%%anoyl] am no)

pent ane-1, 4- diyl)biscarbanat 137 HN hocH NN /NHNN~I If boc O -

CH3 O - O OH HNC *NH hblgN b N N\boc '
H
\L TH
oc 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’ ST
vacuo. The product is reacted without further purification.

Yield: quant.

MS (ESI): m/z = 760 (M+H)".

L}

Example 84A " _ -

Aaive fir SO

Ns-[Nz-[(Benzyloxy)carbonyl]—Ns-(tert-butoxycarbonyl)—D-omithyl]-Nz-(tert-butdxy-
carbonyl)-N-{2-{(tert-butoxycarbonyl)amino]ethyl } -L-ornithinamide

0 0
z~ N NT " “boe
H N H
“boc
|}lH
boc

Under argon, 286 mg (0.78 mmol) of Nz-[(benzyloxy)carbonyl]—Ns-(tert-butoxycarbonyl)-
D-ornithine 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




boc 30.7 ng (0.046 mmol ) of

(8S, 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 o[ 14. 3.

1.12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8-carboxylic acid (Exanple
45A) and 30 ng (0.055 mol) of the conmpound from Exanple 81A are dis- sol ved
in 2.0 M of DV and cooled to OC. 11.4 ng (0.06 nmmol) of EDC and 2 ngy
(0.015 mmmol) of HOBt are added and {fg£ mxture is stirred at room
tenperature for 12 h. The reaction mxture is concentrated on a rotary
evaporator in vacuo and purified by chroma- tography over Sephadex-LH20

(rmobi | e phase thanl/ |ca 250 . Yield: 13 4% of, theory)

LC- VB (I\/E 48 F’fgf(gél elﬁf'i’wj‘ﬁf%‘ ﬁ) §iol e 119A

li sted .ﬁtﬂ‘]éor §|h+ Smw(};moab? @npegltrﬁ?eéw@ao anfl the Estys istakeniip le‘bcedure of
Exanpl e thipmmethagerpidevmshedwitk a satgated @quaons sdaimy bices OﬂaEhStOéPUOINbO 1 Bxanpl e 138
Exanpl e PRydocheriyacgt andoratereThareampiried atgalistphaseplate coxcgnipated inGacwndMet hod 3) :
'R, = 2. 5the sbli®@btaifetinchis w@y is relicted forthet AvitBut(ESifipatiod z = 997 (M+H)'. 0 0 HN
N~ qg'N"~~H N~bo boc 0 O NH HN boc boo* )

Yield: 0.58 g (quant.)
LC-MS (Method 3): R, = 2.59 min.
MS (ESI): m/z = 723 (M+H)"

Example 85A

NS-[N°-(tert-Butoxycarbonyl)-D-omithyl]-N> -(zert-butoxycarbonyl)-N-{2- [(tert-butoxy—
carbonyl)amino]ethyl}-L-omithinamide

#] O H
H.,N N
2 N/\/\/U\N/\/ “boc
H N H
“boc
- NH ' '
1 I .

0.58 g (0.80 mmol) of the compound from Example 84A 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): R; = 1.61 min.
MS (ESI): m/z = 589 (M+H)"

Example 86A




Exanpl es 120A to 126A listed in the followi ng table are prepared i n anal ogy
to the procedure of Exanple 117A. Exanple Precursor Structure Anal ytical
Data No. Exanple 120A 49A LC-M5 (Method 3): R =2.57 mn + HO/ \ \ /
43A M5 (ES!'): mz = 1013 (MtH)'. H NN H', N H*~-N~boC boc \ OH \I  NH
TTH we . boil:..,. boc 121A 55A LC-M5 (Method 1): R = 2.5 + HO mn.
43A M5 (ESI): & = 1013 (MtH)". qJOr HN N NJN NH boc OOH O NH NH boc
boc 139 Exanple Precursor Structure Analytical Data No. Example 122A 106A
LC-M5 (Method 3): R = 2.46 + HO/ Je4 min.

Benzyl [(25)-2-[(tert-butoxycarbonyl)amino]-3-({2-[(fer+-butoxycarbonyl)aminc]ethyl } -
amino)-3-oxopropyl]carbamate

boc
HN™

L] H H L]
Z/N\\‘\“-H(N\/\N/boc
H

O

Under argon, (.50 g (0.96 mmol) of 3-{[(benzyloxy)carbonyl]amino}-N-(tert-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 dimethyiformamide and 0.5 ml 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 mjip

o]

MS (ESD: m/z =481 (M+H)"

Example 87A

3-Amino-N-(tert-butoxycarbonyl)-N-{2-[(¢ert-butoxycarbonyl)amino]ethyl } -Z-alanin-
amide hydroacetate

H
xHOAc  H N .~ N\/\N/boc




43A JYJ Doc M5 (ESI): mz = 1043 (MtH*. Hj I NNH "1 = HHDboc O\ COHO
OH NH NH boc boc 123A 85A Ho / \ - LCMS (Method 1): R =2.71 + - \ / boo
mn 46A NH M5 (ESI): mz = 1225 (MtH)'. HNN " HHN boc O ° CHL  OL ONH NH
HNC boc boc boo 124A 89A / \ - LC-M5 (Method 1): R =2.46 + mn 46A Na H
M5 (ESI): mz = 1069 (MtH) N HNNHHN HIYH boc O~CH OO0 HN NH boc
u..... | 125A 49A .boo - LCG-Ms (Method 3): R =2.74 + md46A M5 (ESI): mz
1011 (MtH) *. HCH NH

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/ethanol/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 = V.09 min

MS (ESI): m/z = 347 (M-HOAc+H)"

Example 88A

N -{N- [(Benzyloxy)carbonyl)glyeyl}-N-(tert-butoxycarbonyt)-N- {2- [(tert-butoxycarbon—
ylyamino)ethyl}-L-omithinamide

0 0O
N N
z” N N7 N"boe
‘ H HN H '
' “boc

A

ea]

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.



boc boc 126A 87A LC-M5 (Method 2): R2.47 m 46A HN _boc Ms (ESI): mfz 983
(MH)'. HN NN N " boc boo 0 "CH, 0 0 H NH boc 140 Exanples 127A to
149A listed in the following table are prepared in analogy to the procedure
of Exanple 113A. Exanple Precursor Structure Analytical Data No. Exanple
127A 59A LC-M5S (Method 3): R, =2.59 + HO nmin 44A M5 (ESI): mz = 1027
(MtH)'. H IxO boc HNN "~ "N N,-,,-, NH | HH boc 0 OS OH NH NH |
boc boc 128A 105A Ho / \ - LG-Ms (Methesl 3): R = 2.65 + min 44A boc. M
(ESI): mz = 1069 (MtH)'. Hj ONH NH

MS (ESI): m/z = 566 (M+H)+
Example 89A

NS—Glycy1~N2-(rert-butoxycarbonyl)—N—{ 2-[(tert-butoxycarbonyl)amino]ethyl}-L-

ornithinamide
0
2 E' 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[(fert-butoxycarbonyl)amino]pentyl }amino)-5-oxo-
pentane-1,3-diyl]biscarbamate

_-boc

I
ZT

HN HN
\boc \boc



HN HNHEoc O NHO NHOHII® boc boc 129A 67A/ \ - LCM (Method 3): R =

2.82 + HO _\ mn 44A MS (ESI): mz = 1126 (MtH)". o H 3...... N~
HN HH NHhac boc 0 ~INH H boc NH | boc bee 130A 49A\ - LC-Ms (Metho
2): R =2.41 + HO min 44A M5 (ESI): mz = 997 (MtH)'. H HNNNN -,,, N,

W 1 =0HH bo\ 1O\ \NHh'NH boc boc 141

126

0.146 g (0.40 mmol) of 3-{[(benzyloxy)carbonyl]amino}-5-[{ters-butoxycarbonyl)-
amino]pentanoic acid (Bioorg. Med. Chem. 2003, 13, 241-246) and 0.164 g (0.52 mmol) of
tert-butyl {(4S5)-5-amino-4-[(fert-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 stirfed at RT for 12 h. The solution is concentrated in vacud 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): R, = 2.73 min
MS (ESI): m/z = 666 (M+H)"

"Example 91A

tert-Butyl [3-amino-5-({(28)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-5-oxo-
pentyl]carbamate : '

boc
HN™

I
9]
prd
ZT
bl

HN HN._
o] 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



Exanpl e Precursor Structure Analytical Data No. Exanple 131A -55A LC M5
(Method 1): R, =2.56 + HO/ \' \ mn 44A M5 (ESI): mz =997 (M\H". HOMH
N~H HNN N boc O0HOHDboc NHNH | boc boc 132A 107A LC-MS (Method 3):
R =2.67 + HOh mn 44A M5 (ESI): mz = 1103 (MtH)'. H N HN N N N Nbc
boc | OHO HNHNH | OHDoc boc 133A 71A/ - NLGCM (Method 2): R =
2.56 + _\ / ~bcc min 44A 4 Hp M5 (ESI): mz = 1225 (MH)'. HN N - H DCc
Doc O 127

MS (ESI): 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 50A detailed above:

Ex. No. Structure Prepared from Analytical Data
_boc N-[(Benzyloxy)- |LC-MS (Method 2): R, = 1.94 min
HN carbonyl]-N*-(fert- | MS (ESI): m/z = 367 (M+H)"
butoxycarbonyl)-L-
HO lysine
92A
Z
N
H
oz N-[(Benzyloxy)- LC-MS (Methof :R= 1.9§ min
034 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-(thydroxymethyl)ethyl]carbamate hydrochloride

L

HN x HCI
HO NH,

A mixture of 269 mg (0.83 mmol) of benzyl tert-butyl [(2S)-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): Ry=0.55 min

MS (ESI): m/z = 225 (M-HCI+H)".



~NH 1IN

NH boc

(ESI): mz =

7SA HO/ \ -

= 1225 (M+H)' .

Examples 95A to 102A listed in the following table are prepared from the corresponding

boc:a. .
43A p o M5 (ESI):
135A 75A Ho / \ -
1241 ( MkH .
boc boo 142 Exanple Precursor Structure Anal ytical
LC- M5 (Met hod 2):
NHHNHH~~NH b o @2b~NH 0 0 bat

mz =

Hi

134A 71A Ho / \ -
1241 (MHH) © .
LC- M5 (Met hod 2):
RHHN.,,~H bx O CHO 11\ bINNH O ba NH H
Data No. Exanple 136A

R, +/ min 44A HON H J MS (ESI):

R,

= 2.52

H LC-MS
p~H HHH
= 2.47 + nin

Met hod 1): R

(
H H\/ Noboc

NH NH bat

starting materials in analogy to the procedure of Example 48A detailed above:

Ex. No. Structure Prepared from Analytical Data
95A N o) H N-[(Benzyloxy)- LC-MS (Method 1); R, =
_N \)L AN carbonyl]-V-(tert- 2.33 min
boc™ Y N boc butoxycarbonyl)-L- | MS (ESI): m/z = 509
E ornithine (M+H)"
I and tert-butyl-(2-
N/Z aminoethyl)carbamate
H
96A y 0 H N’ N -Bis(tert- LC-MS (Method 1): R,=
N \)L N butoxycarbonyl)-L- 2.20 min
boc” Y N7z ornithine MS (ESI): m/z = 539
'\L =\OH and Ex. 94A (M+H)*
I'ilH
boc
97A Q N°-{(Benzyloxy)- LC-MS (Method 1): R, =
/H\)L carbonyl]-N<tert- | 2.31 min
= 7 N butoxycarbonyl)-L- | MS (ESI): m/z = 581
3 HN ornithine (M+H)"
w\ \ and Ex. 103A
boc OH
I\llH
boc
98A h 9 O-Benzyl-N- L.C-MS (Method 2): R, =
Z/N\)J\N/\\//\/\N/boc [(benzyloxy)carbonyl}-L- | 2.79 min
H HN H tyrosine MS (ESI): m/z = 705
“boc and Ex. 53A (M+H)"
?
bn
99A " 0 H N N -Bis(tert- LC-MS (Method 2): R, =
N N butoxycarbonyi)-L- 2.15 min
z” \/\gj “boc omithine MS (ESI): m/z = 509
and benzyl-(2- (M+HY
aminoethyl)carbamate
boc.,
N
H
1004 H \)OL N°-[(Benzyloxy)- LC-MS (Method 3): R, =
_N _bac{  carbonyl]-N-(tert- | 2.4 min
boc ﬁ/\(\ﬁ butoxycarbonyl)-L-lysine | MS (ESI): m/z = 553
CH and tert-butyt (3-amino-2- | (M+H)"
hydroxypropyl)carbamate
HN.
F4

2.64 mn
boc ~OH ryH }°
43AHS$ HM




137A 57A\ LC-MS (Method 3): Rt

1170 (MrH)' .

7
N HN HN\NN\IIN6oc bo
2.

boc 138A 79A HLC- M5 (Met hod 3):

mz = 1398 (M+H) ' .
bao NH NH bct
M5 (ESI): mz
|1\ bo boo 140A 83A/ \ - H LCM (Method 3):

= 1382 (MrH)' . H

NHY ~~~y~~(~lHL M
boc 139A 79A / \

= 2.8 + Ho /_ mn 43A o M5 (ESI):
c OrcHO
R = 92 + HO _
\ . H1 bo "NHO O Gat
- HLG- M5 (Met
AHNHIly. X 11 NH boc 0 0 °
): R =2.95 +

" p RMS (ESI): mz = 1382 (Ml -1)" 499

hod 2): R = 2.74 HO\ / 44A
NH ba ~ NH O bx
\ / o mn 44A

\H NH NH NH NH bot boc
\ / mn 43A HN M5 (ESI):
bs O OH 0

Ex. No. Structure Prepared from Analytical Data
101A H 0 H N"—[(Benz}y\;oxy)— LC-MS (Method 3): R, =
N \)L N carbonyl]-N"-(tert- 2.49 min
boc” H/\/ “boc butoxycarbonyl)-L-lysine | MS (ESI): m/z = 523
3 and benzyl 2-amino- | (M+H)"
\ ethyl}carbamate
HN
102A H . H N-[(Benzyloxy)- LC-MS (Method 2): R, =
_N N carbonyl]-N’-(tert- 2.55 min
boc H ﬁ boc | butoxycarbonyl)-L-lysine | MS (ESI): m/z = 680
3 and Ex. 53A (M+H)*
\R M
HN\z boc

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 boc 92A MS (ESI): m/z = 233 (M+H)"
L]
s} ; — =
104A n \)L H 95A MS (ESI): miz =375 (M+H)
boc” H/\" “boc
iNHz
105A 0 97A MS (ESI): m/z = 447 (M+H)"
H
ZN-JLN
i H
\L H']'
boc CH
I}IH
boc




~XNy NMHN NHHDbac 0 boc NHO NH NH boc boc Doc 143 Exanple Precursor
Structure Analytical Data No. Exanple 141A 83A N LC-Ms (Method 2): R =
2.72 + HO - \ / bbmn 43Ap - HM (ESI): mz = 1398 (MtH "j , N~ N N
NNy Doc H Doc O OHONHro | Doc Doc boc 142A 85A / \ - LC-MS (Method
1): R=2.66 + -\ / mn 44A 1ol H M (ESI): mz = 1211 (MtH)'. HN H v 1Y
-~N'b. ba 00 T~, _NH GCac NH NH boc boc 143A 81A/ \ - LC-M5 (Method 3):
R -"2.82 + HOmn

130
Ex. No. Structure Prepared from | Analytical Data
C Example ' o
106A H 0 96A MS (ESI): m/z = 405 (M+H)"
pboc” N NN 2
, i Ho: '
\L “SoH
I;lH
boc
167A g 98A LC-MS (Methed 3): Ry = 1.67 min
HzN\E)\ﬁ/\g/\/\Hybm MS (ESI): m/z = 48] (M+H)"
-\©jN\boc
OH —
108A H 99A MS (ESI): m/z = 375 (M+H)"
PN~ N~boo
H .
boc,
N
109A H\)‘L o 100A MS (ESI): m/z = 419 (M+H)"
- P
boc” "y ﬁ/\|/\n
'\|\' OH
NH,
110 Lo " 101A  *[MS (ESD): m/z = 388 (M+H)®
N
boc” ﬁ/\/N\boc
111A L0 " 102A MS (EST): m/z = 546 (M+H)"
boe” N N “boc
i H
\H i
NH, boc

Example 112A



44A H O HH HH HN boc M5 (ESI): mz = 1168 (MtH)'. HN N~H N hoc O H O -,
OL HNC NH NH boo boc boo 114A 91A/ \ - LGMS (Method 2): R = 2.65 + HO
mn 44A H\Nboc M5 (ESI): mz = 1154 (MtH)'. ~ Ob HN N boc OiV _ NH HNC
NH boo boo boo 145A 109A/ \ - LC-M5 (Method 2): R=2.3 + HOmn 44A M5
(ESI): mz = 1041 (MtH)' . boo NHHN _ IH O boc,NH OH NH NH boc boo 144
Exanpl e Precursor Structure Analytical Data No. Exanple

131

tert-Butyl (2-{[(25)-2-[(tert-butoxycarbonyl)amino]-5-( {[(8S,11S,145)-14-[(tert-butoxy-
carbonyl)amino]-11-{3- [(tert-butoxycarbonyl)armno]propy]} 17-hydroxy-9-methyl-10,13-

" diox0-9,12-diazatricyclo[14.3.1,1% ]hemcosa-l(ZO) 2(21),3,5,16,18-hexaen-8-
yl]carbonyl }amino)pentanoyl]amino} ethyljcarbamate

50 mg (0.05 mmol) of (885,1185,145)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(tert-butoxy-
carbonyl)amino]propyl}-17-hydroxy-9-methyl-10,13-diox0-9,12-diazatricyclo[ 14.3.1. 129]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 46A) and 34 mg (0.09
mmol) of N2-(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 m
vacuo. The crude product is reactéd without further purification.

Yield: 215 mg (88% of theory)
LC-MS {Method 3): R;=2.70 min
MS (ESI): m/z= 1011 (M+H)"
Example 113A

tert-Butyl [(4S)-5-({(25)-2,5-bis[(tert-butoxycarbonylJamino]pentyl } amino)-4-( {[(85,115,14S})-
14-[(tert-butoxycarbonyl)amino]-11-{3- [gtert-butoxycarbonyl)ammo]propyl} -17-hydroxy-
10,13-diox0-9,12-diazatricyclo[14.3.1.1% ]hemcosa—l(ZO) 2(21),3,5,16,18-hexaen-8-yl]-
carbonyl}amino)-5-oxopentyljcarbamate



146A- - 1 1CA/ \ - LG M5 (Method 2): R =2.38 + Hp min 44A M5 (ESI): mz=
1011 (MtH)*. N HN aN - NH bcc O O boc~NH I\1 HNC NH bc boo 147A 111A HO
[/ \ - LCGM (Method 2): R =2.62 + mn 44A paa Ms (ESI): mz = 1168
(MPFH)'. HNNHNH™ /NH boc OHO NHboo NHHN DDa W/ \ - LCM
(Method 3): R = 2.88 148A 67A HOmMn + 45A M5 (ESI): mz = 1156 (M+H)".
HN HN NN N boc CH bmONH OHLc H NH boa boo/ ,

132

boc boc boc

29 mg (0.05 mmol} of (8S,1185,1485)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(fert-butoxy-
carbonyl)amino]propyl}-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1. lz’ﬁ]henicosa-
1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 44A) and 24 mg (0.05 mmol)
of tert-butyl [(45)-4-amino-5-({(25)-2,5-bis[(ter¢t-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%).

1 +

Ravks

Yield: 53 mg (54% of theory)

wa

LC-MS (Method 2): R; = 2.68 min
MS (ESI): m/z = 1154 (M+H)"

Example 114A

tert-Butyl (2-{[(35)-3-[(tert-butoxycarbonyl)amino}-7-({[(85,115,145)-14-[(tert-butoxycarb-
onyl)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]carb-
onyl }amino)heptanoyl]amino } ethyl)carbamate



... 149A 49A H/ \ - LG M (Method 3): R =2.64 + \ / mn 45A MS (ESI):
mz = 1027 (MtH)'. N HHHNIi N H*-- boa boc OCH O OH NH /NH boa
Exanpl es 150A to 187A listed in the following table are prepared fromthe

appropriate

145 Ex. No. Structure Prepared from Anal tical Data 150A 0 H
N-[ (Benzyl oxy) - carbonyl]- LCM (Method 1): R =2.19 z~ A~/ N

beta-alanine mn H'H | W and Ex. 53A135 (EST): mz = 523 (MtH)' \ |

151A z 0 HN. boc HNboc M [ (Benzyl oxy)carbonyl]- LCGM (Method 2): R =

HN N N
(MeH)

LC-MB (Met hod 3);
NH or ni t hi nélQvS~{

boo

starting materials in analogy to the procedure of Exanple 48A

“Nboc H

2.62

-(tert-butoxycarbonyl)- mn H ODornithi ne Ms (EST): mlz = 894

| andEx. 111A NH N. boc boo H 152A A - [ (Benzyl oxy) - car bonyl ] -

Z.N ~N N. boc N - (tert but oxycar bonyl ) - L-

H H
N N boc
Hll\l . M \/\”/
boc O X_ CH, O _NH O
w\ boc
I‘i.lH
boc

40 mg (0.06 mmol) of (85,118,145)-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 tricthylamine 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 HPLC.

Yield: 6 mg (9% of theory)
LC-MS (Method 2): R; = 2.47 min
MS (EST): m/z = 1039 (M+H)"

Example 115A

Benzyl ((15)-4-{|(25)-5-{[(benzyloxy)carbonyl]amino}-2-({[(8S,115,145)-14-[(tert-butoxy-
carbonyl)amino]-11-{3- [(tert—butoxycarbonyl)ammo]propyl} 17-hydroxy-9-methyl-
10,13-diox0-9,12-diazatricyclo[14.3.1.1%¢ Jhenicosa-1(20),2(21),3,5,16,18-hexaen-8-yl]-
carbonyl}amino)pentanoylJamino }-1-{2-[(2-{[(benzyloxy)carbonylJamino} ethyl)amino]-2-
oxoethyl}butyl)carbamate

mn H



boc' and Ex. 53A NH boc 153A | H 3-{[(Benzyloxy)- LCGM (Method 3): R =
2.76 HH H' n" carbonyl]am no}-N- min ~INH H (tert-butoxycarbonyl)- L- M5 -
(ESI): mz =852 (MtH)' N' alanine and Ex. 190A 154A (2S)-4-{[ (Benzyl oxy) -
LCG-M5 (Method 3): R =2.75 o0 o carbonyl]am no}-2-[(tert- min 1 NINO C

but oxycarbonyl)- M5 (EST): mz = 866 (MtH)' | NH H-NH H ~ ami no] but anoi c
acid 1° ° and Ex. 190A NH aK 155A HN ° 3-{[(Benzyl oxy)- LC-M5 (Method 3):
R, =2.85 o0 carbonyl]am no}-5-[(tert- mn :, H butoxycarbonyl)- M5 (ESI): mz
=880 (MtH) H ™ ~ [ NH N boo am no] anoic acid and Ex. 190A NH 156A z O
HN. boc HN boc N-[(Benzyloxy)- LC-M5 (Method 2): R = 2.32 H HNJIN
carbonyl]glycine mn 0 and Ex. 111A M5 (EST): mz = 737 (MtH)' boc' NH 157A
H O N -[(Benzyl oxy)carbonyl]- LCMS (Method 2): R = 2.58 ,N,boc

N -[[bis(tert-butoxy carbonyl)am no]- Ms (ESI): nlz = 681

(MtH) HO

65 mg (0.06 mmol) of (85,115,145)-14-[(tert-butoxycarbonyl)amino]-11- {3-[(¢ert-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)carbonyl]amino}-
6,13,18-trioxo-20-phenyl-19-oxa-7,14,1 7-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): R, =2.92 min

MS (ESI): m/z = 1341 (M+H)*

Example 116A

tert-Butyl {3-[(885,1185,145)-8-[({(15)-4-amino-1-[( {{45)-4-amino-6-[(2-aminoethyl)amino]-
6-oxohexyl }amino)carbonyl]butyl} amino)carbonyl]-14-[(tert-butoxycarbonyl)amino]-17-
hydroxy-9-methyl-10,13-diox0-9,12-diazatricyclo[ 14.3.1. 12'6]henicosa-l(20),2(21),
3,5,16,18-hexaen-11-yl]propyl }carbamate tris(thydrotrifluoracetate)



OH (imno)nethyl]-L-omthine and tert-butyl ~NH (3-am no-2-hydroxy- boc

propyl)carbamate ~N NH boo 146 Ex. No. Structure Prepared from Anal yti cal

Data 158A H 0 H N-[ (Benzyl oxy)-carbonyl]- LCGM (Method 2): R, = 2.53

L-leucine mn z N YN N~boc and Ex. 53A M5 (EST): mz = 565 (MtH)' CH3 CH3

NH boc 159A H HN. boc HN. boc N-[(Benzyl oxy)- LCGM (Method 1): R = 2.45 H

Z.NN carbonyl]glycine mn HO O and Ex. 190A M5 (EST): mlz = 723 ( MtH)

boc' NH 160A boc 0 HN-boc HN. boc ; [(Beazyl oxy)-carbonyl]- LCM (Method 3):
R, = 2.53 HN, AN NJ N-(tent-butoxycarbonyl)-L- miny HO ornithine and Ex.

| 10A MS (EST): mz = 737 (MtH)'  1IN.Z H 161A H 0Ol

- [ (Benzyl oxy) - car bonyl Met hod 3): R, 7F27 boc NV 'N'y N boc
-(tert-but oxycarbon ) H ornithine Ms (EST): nlz = 539 (MtH)'

and tert-butyl (34

H2
OC

49 mg (0.04 mmol) of benzyl ((15)-4-{[(2S)-5-{[(benzyloxy)carbonyl]amino}-2-
({[(8S,118,145)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(tert- butoxycarbonyl)ammo]
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]amino}-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%) are added and the
mixture hydrogenated under atmospheric pressure and a hydrogen atmosphere for 12 h.
Suction filtration is carried out, and the reaction mixture is concentrated in vacuo and
purified by preparative HPLC (Kromasil 100 C18, 5 pym 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 (ESD): m/z = 939 (M+H)"

Example 117A

tert-Butyl (2-{[(25)-2-[(tert-butoxycarbonyl)amino]-5-({[(85,1 15,145)-14-{(tert-butoxycarb-
onyl)amino]-11-{(2R)-3-[(tert- butoxycarbonyl)am1no]-2 hydroxypropyl}-17-hydroxy-
10,13-diox0-9,12-diazatricyelo[14.3.1.1%*]henicosa-1(20),2(21),3,5,16,18-hexaen-8- -yl]carb-
onyl}amino)pentanoyl]amino}ethyl)carbamate

OH



~I hydr oxy- propyl )carbamate NH |l z 162A H (2S)-4-{[(Benzyl oxy)- LC M5
(Method 3): R, = 2.39 .NJ boc carbonyl]am no)-2-[(tert- mn boc NI \H

but oxycarbonyl) Ms (EST): mz = 739 (M+tH)' OH ami no] but anoi ¢ acid and Ex.
199A i..,.:. NHH z NO boc.NH 163A H (2S)-4-([(Benzyl oxy)- LC M
(Method 3): It, = 2.35 HN_,boc carbonyl]am no}-2-[(tert- mni NO

but oxycarbonyl) am - MsS (EST): mlz = 495 (M+tH)' no]butanoic acid and tert
boc. NH butyl (2-amino- eth | carbamate 164A H'NH 1-10 N

-[ (Benzyl oxy) -carbonyl]- LG M5 (Methggg2): It, = 2.30 OHN,"- N N boc

N2- (t ent - but oxycar bonyl )-L- min HNomthine M5 (EST): mlz = 709 (MtH)' and
Ex. 201A boe'NH 165A » 0 O H N-[(Benzyl oxy)-carbonyl]- LCGM (Method 3): R
=2.60 HH-Y, Nw beta-alanine mn

\EOH 0]

l‘lslH

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-
omithinamide (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)
LC-MS (Method 3): R;=2.49 min
MS (ESI): m/z = 1013 (M+H)"
Example 118A

Di-tert-butyl (5-{[(35)-6-[(tert-butoxycarbonylyamino]-3-({[(85,115,145)-14-[(tert-butoxy-
carbonyl)amino]-11- {(2R)-3-[{tert-butoxycarbonyl)amino]-2-hydroxypropyl } -17-hydroxy-9-
methyl-10,13-dioxo0-9,12-diazatricyclo[14.3.1 .lz’ﬁ]henicosa- 1(20),2(21),3,5,16,18- hexaen-8-
yl]Jcarbonyl}amino)hexanoyl]amino} pentane-1,4-diyl)biscarbamate



W, P and Ex. 190A M5 (EST): mlz = 737 (MtH' w 147 Ex. No. Structure
Prepared from Anal ytical Data 166A o o H 3-{[(Benzyl oxy)- LC-Ms (Method 3):
R, =2.47 " W carbonyl]amno)-N min INH m,NH (tert-butoxycarbonyl)- M
(ESI): mz =695 (MtH)' L-alanine and Ex. 104A 167A H 0 3-{[(Benzyl oxy) -
LCGMs (Method 3): R = 2.39 boc~N H_.boc carbonyl]am no}-N- mn

- but oxycar bonyl)- L- Ms (ESI): mz = 725 (MtH)' H-\ (tert OH alanine NH
and Ex. 199A ~ Z\HO boc~NH 168A O ~I -[(Benzyl oxy)-carbonyl]- LC M
(Method 3): R = 2.40 boc N Y N N bogzht (lert-butoxycarbonyl)-L- min HOHH
ornithine Ms (ESI): mz = 753 (MtH " and Ex. 199A ~NH z, NO boc_NH 169A H
N--[ (Benzyl oxy)-carbonyl]- LCGMS (Method 3): R =1.93 |N

L-al pha-glutamine mn z NH, and tert-butyl M5 (ESI): mz = 423 (MtH)'

~boc
H .

0 < o
\L HN._

NH boc

30.7 mg (0.046 mmol) of (8S,118,145)-14-[(tert-butoxycarbonyl)amino]-11-{(2R)-3-[{ter?-
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-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 mmol) 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): Ry = 2.84 min
MS (ESI): 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




FI (2-am noet hyl)carbamate O N - ~M-boc 170A Z, NH O
M [ (Benzyl oxy) - carbonyl]- LCM (Method 3): R = 2.26 N
M (tert-butoxycarbonyl)-D- mn /NH2 omthine M5 (ESI): mz = 637 (MtHand

Ex. 207A HN~boc O-NH boc_NH 171A H O H -[ (Benzyl oxy)-carbonyl]- LC M
(Method 3): R, =1.94 NA/N D-glutamne and tert-butyl mn z H boc

(2-am noet hyl )carbamate M5 (ESI): mz = 423 (MtH)' O NHz 172A Z, NH O

-[ (Benzyl oxy) -carbonyl]- LCGMs (Method 3): R = 2.25 N-Nr-(tert-butoxy
aithinr bonyl)-D- mn NHorn M5 (ESjggmz = 637 (MtH)' O ,a and Ex. 209A
HN~boc O NH' 148 Ex. No. Structure Prepared from Anal tical Data 173A z o
HN"boc HN. boc N-[(Benzyl oxy) car bonyl ] - LC-I\/IS (I\/bt hod 2): R = 2. 82 HNN

1 A . CH-
L-1 eucin R H-G—en Pc—444—ANS (ECI). -z—=1793 INILH\+ H3C

t>oc. NH Fpape )olg:ﬁf boc OH (ZS)S"HCQT(BenzyI 0xy) A““Bﬁ‘“‘%"‘( Met hod 3 - R, =

2.44 H NS bL“ylléﬂ N Uul.tl X X;} ‘R 2I\Sl.f ESI ):
(W‘h) --@u.@ c acid and 1z %x Wﬁg‘)&

mz= 753 twe NI-

44A MS (ESI): m/z =997 (M-i-H)
Q
' H ' H
HN H SN “bog
| - H H
boc © I 0

NH Hlii

l boc

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 (ESI)}: m/z = 1013 (M+H)".
121A 55A LC-MS (Method 1): R;=2.5
+ min.
43A MS (ESI): m/z = 1013 (M+H)".




175A boc O HN. boc HN. boc (2S)-4-{[(Benzyloxy)- LCM (Method 3): R = 2.52
HN NN, ,1 carbonyl]am no}-2-[(tert- mn H O butoxycarbonyl)- M5 (ESI): mz =
723 (MtH)' NH am no] butanoic acid and Z" Ex. 110A 176A HO H
(2S)-{[(Benzyl oxy)- LC-M5 (Method 2): R, = 2.50 ~N carbonyliamno}- mn z
boc (phenyl)acetic acid M5 (ESI): mz= 585 (MtH+ O and Ex. 53A NH boc
177A H -bis-[(Benzyloxy)- LCGM (Method 2): R = 2.15 ~NJ boc
carbonyl]-L-omithine mn z HH and ten-butyl (3-amno-2- M5 (ESI): Si = 573
(MtH) ' OH hydroxy-propyl)carbamate fNgp | z 17SA HN- bx

-[ (Benzyl oxy)-carbonyl]- LGM5 (Method 3): R =2.88 0 o0

Nf-(tert- butoxycarbonyl) D mn 4 ~ yx~’\ J[ N ornithine

NB( ESI ) M=z T ; \ F atre Je.uur\ t MW&HN boC
HN. boc M [E(H@ y? mﬁ gar bonyl] L%Af\/g (Met hod 3): Aﬂ = ? 52 beta-al ani ne
mn fl-17gqnd EXgeal T [TA . M Z = 751 ( MFHE-MSMethod 3): R, = 2.46
+ min.
43A MS (ESI): m/z = 1043 (M+H)",
123A 85A LC-MS (Method 1): R,=2.71
+ min
46A MS (ESI): m/z = 1225 (M+H)".
124A 89A [LC-MS (Method 1): R,=2.46
+ min A
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)".
boc
126A 87A LC-MS (Method 2): R, = 2.47
o e min
46A a2 MS (ESI): m/z =983 (M+H)".
)
N |
HN Y N N\\" k’rN\/\N/bﬂc
I : H
boc © \LCH, 0 0
bl.IH
boc




z boc NH | SCA Hh-'

| Hand Ex.
Anal yti cal

(ESI):
3-{[tBenzyl oxy) -

-[ (Benzyl oxy) car bonyl ] -
N1- (tert-butoxycarbonyl)-L- mn "x # omthine M5 (ESI):
190A ~~NH ~ NN boo 149 Ex. No. Structure Prepared from
Data 181A boc o HN boc HN. boc 3-{[ (Benzyl oxy) -
R =2.46 HNNV~NJ carbonyl]amno}-N mn - -

mn HN_, NH (tert-but oxycarbonyl)

al ani ne _
LC-M5 (Method 1):

R—238 HN~NI\L]I

LC- M5 (Method 3):
m z

m z=709 (MtrH) HN o al anine Z and Ex.
LCM5 (Method 2): R = 2.31
g@(ESI):
T o and Ex. 201A bocINHl A bac O

(tert-butoxycarbonyl) -
11 OA 182A z HN boc pac

o carbonyl]am no}-N

= 681 (M+H)'

HN,

mz

R =276 0
= 880 (M+H) +

LC-MS (Method 1):
L- NS

HN'

G

. ~~ HNboc OH 3-{[(Benzyl oxy) -
carbonyl]am no}-N- mn CN O HN..

(tert-butoxycarbon ‘1)" &@ % HN al an Z and Ex.
109A 184,@"%14’56&2—’2&@ é “S gﬁé lf?‘f'%&&??'e aE‘U’f PRy asYP: ‘f“R =2.29 HN~~0
M\car bonyrqcséy fﬁ@ Example bi3A. . -
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 LC-MS (Method 3): R, =2.82
+ min
44A MS (ESI): m/z= 1126 (M+H)".
130A 49A LC-MS (Method 2): R, = 2.41
+ mirn )
44A MS (ESI): m/z = 997 (M+H)".




but oxycarbonyl)- M5 (ESI): mlz = 695 (MtH)' Z "NVo am no] but anoi ¢ aci d and
bm NH Ex. 201A 185A H 0 (2S)-4-{[(Benzyl oxy)- LC-M5 {Method 1): R = 2.38 ,
N -boc carbonyl]am no)-2-[(tert- mn boe h I N butoxycarbonyl) M5 (ESI): mz
= 525 (MtH)' OH ami no] butanoic acid and tert-butyl (3-amno-2- i NH

hydr oxypropyl ) carbamate 186A f0 3-{[(Benzyl oxy)- LC-M5 (Method 1): R =2.36
boc AN ' N~Nboc carbonyl]am no}-N mn i.:. bocce HOH"
(tert-butoxycarbonyl)- L- M5 (ESI): mz = 711 (MtH)' NH alanine ~1,,,.1111
~ IINH and Ex. 223A 0 187A boc o HN. hg¢ OH -[(Benzyl oxy)-carbonyl]- LC M
(Method 3): R=2.44 HNIAN N1 N - (tert-butoxycarbonyl)-L- mn" o HN

ornithine Ms (ESlI): mz = 767 (MH)' | bac and Ex. 109A NH z Exanpl es 188A
to 224A |+sted—inthefol ! ow-hg—table—are prepared—from-theecorrespandi ng
starting ﬁé; F A LTS tb%e I?)'(“i’a"r'F'ﬁTm“ﬂQA Ex. No.
Structureg mmr?d from
Anal yti cal 389 A - - HIN H
N boc - MS (ESI): m/z = 997 (M+H)".
132A 107A LC-MS (Method 3): R, = 2.67
+ min .
44A MS (ESD): m/z = 1103 (M+H)".
133A 71A LC-MS (Method 2): R, = 2.56
+ min
44A MS (ESI): m/z = 1225 (M+H)".
134A 71A He LC-MS (Method 1): R, = 2.64
+ boc min
43A . MS (ESI): m/z = 1241 (M+H)".
u/\./lemc
1354 75A o Q O LC-MS (Method 2): R, = 2.47
+ min
43A "\J\ " \i " MS (ESI): m/iz = 1241 (M+H)".
N N Ny~
NH NH
] |
boc boc




boc N H 189A 0 HN.boc HN boc Ex. 151A MS (ESI): mz = 750 H N _ 1 H AyN

(MH)+ H 01 N-boc boc' NH H 190A 0 IH Ex. 152A M5 (ESI): mz = 532 H N N A
NbOC (MrH)+ s ,MNH H 111 NH boo 191A o o H Ex. 153A Ms (ESI): mz = 718 -
F~N NH boCNH NH boo 192A "=N ¢ Ex. 154A M8 (ESI): mz = 732 bM NH ~, NH NH

boo 193A HN bac Ex. 155A LC-M5 (Method 2): R o.:...... 1.78 mn o HJ-JI
M5 (ESI): mz =746 "," HH boo (MtH)+ NH boo
142
Example | Precursor Structure Analytical Data
No. Example
- 136A 75A LC-MS (Method 2): R, =2.52
+ min
44A MS (ESI): m/z = 1225 (M+H)".
137A 5TA LC-MS (Method 3): R, = 2.87
+ min
43A MS (ESI): mvz = 1170 (M+H)".
138A T9A LC-MS (Method 3): R, = 2.92
+ " min :
43A 5 MS (ESD): m/z = 1398 (M+H)".
H
"NH
ANH QO goc
139A T9A LC-MS (Method 2): R, = 2.74
+ min
44A MS (ESI): m/z = 1382 (M+H)".
140A 33A LC-MS (Method 3): R,=2.95
+ min
44A MS (ESI): m/z = 1382 (M+H)".




194A 0 HN-boc HN bac Ex. 156A M5 (ESI): mz 603 H2N'KN_ _ YN(M+tH)+ H | 01
boc' NH 195A 0 Ex. 157A MS (ESI): mz = 547 HzN H boc (MtH+ . ~H i | OH
Nl ., NH boc. N'~NH boc 151 Ex. No. Structure Prepared from Anal tical Data
196A 10 H Ex. 158A LG-MS (Method 2); R _ HZN_ }!, N 1.37 nminv _H boc M5
(ESI): mz = 431 c (MH+ CH3 LNH boc 197A H HN. boc HN.boc Ex. 159A
LC-M5 (Method 1): R= HNyYyN-N1.66 min M5 (nMin nmz =589 0 o (MH)' boi
NH 198A boc o HN. boc HN. boc Ex. 160A M5 (ESI): mz = 603 Hh"ANTrN, )

(MtH) + 1IN O NHz C 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

+ e Q Q min

a MS (ESI): m/z = 1211 (M+H)". |

44A 0
H\j\N n /\/\HI\ ﬂ
- H H

A |

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
e 44A MS (ESI): m/z = 1154 (M+H)".
145A 109A LC-MS (Method 2): R, = 2.3
+ min
44A MS (ESI): m/z = 1041 (M+H)".




199A H 0 Ex. 161A MS (ESI): m z=405 boc' N H \ /~y~H boc (M-H OH

200A H Ex. 162A MB (ESI):
boc NH 201A H Ex.
202A NH Ex. 164A M5 (ESI):

bOC NH 203A 0 0 H Ex.

~<<++ MB (ESI):
561 H.N N N,,

mz =

163A Ms (ESI):

165A LC-Ms (Method 2): R

mz = 605 boc NN N, boc (MtH) H-H OH
mz = 361 HNC boc (MrH)+ HzN O boc, NH
mz = 575 HvN~/\...~0 HN~~ NNboc (M+H)+ HN O

~I NH,
"LNH O

_ HHHNDOC 1.56 nin
603 LNH (MtH)' ba 204A 0 H Ex. 166A MS (ESI):
N (MeH)+ NN H H bx~ ba. NH

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+ID)".
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)".
Far. 149A 49A LC-MS (Method 3): R, =2.64
+ min _
45A MS (ESI): m/z= 1027 (M+H)".

Examples 150A to 187A listed in the following table are prepared from the appropriate
starting materials in analogy to the procedure of Example 48A.

m z



152 Ex. No. Structure Prepared from Anal yti cal

(ESI): mz = 591 boc N ~I AW ~N boc (M+H) +

x0l' Ex. 168A M5 (ESI): mz =

H2N ~O boc_NH 207A Ex. 169A LC-Ms (Met hod 10):
(ESI): mz =289 (MH)+ H 4), N Nboc 208A NH2
2): R _ NA11.11 min NHz M5 (ESI):

boc' NH

145

mz = 503 0 (MH)+

Data 205A 0 Ex.
OH ~INH H2N ~O /NH boc 206A H
619 boc N-Y N Nboc (MtH+ HH OH
H2ZNQ NH 2.23 mn Z M5
170A LC- M5 (Met hod
boc ONH

R _
H O Ex.
HNC |

Ex. No. Structure Prepared from Analytical Data
C T 150A Q N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 1): R,=2.19
z-, ,\)J\ - beta-alanine min
N N boc +
H H and Ex. 53A MS (ESI): vz = 523 (M+H)
L]
\ 00
H
151A z 0 HU'boﬁ un-boe | A -[(Benzyloxy)-carbonyl]- L(;-MS (Method 2): R, = 2.62
N ’MN N(tert-butoxycarbonyl)- | min
H 3 D-ornithine MS (ESI): m/z = 894 (M+H)"
and Ex. 111A
N-0oe boc-NH .
H
152A 0 H N°-[(Benzyloxy)-carbonyl)- | LC-MS (Method 3): R, = 2.68
Z‘N’\/\l)LN N‘b oc N-(tert-butoxycarbony!)-L- | min
H an H ornithine MS (ESD): mvz = 666 (M+H)"
boc” and Ex. 53A
I;IH
boc
153A @ a H 3-{[(Benzyloxy)- LC-MS {Method 3): R,=2.76
“H’\‘)\H’\/\A)LH N-boe carbonyl]amino}-N- min
boe=H boe ™ (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 852 (M+H)"
NH alanine
bec and Ex. 190A
154A H (25)-4-{[(Benzyloxy)- |LC-MS (Method 3)%: R,=2.75
s 0 0 carbonyl]amino}-2-[(fert- | min
I‘JKN/\/\HLN u\bo . butoxycarbonyl)- MS (ESI): m/z = 866 (M+H)"
I - amino)butanoic acid
boc , o and Ex. 190A ,
_ N .
W e , T
155A | e 3-{[(Benzyloxy)- LC-MS (Method 3): R,=2.85
o carbonyl]amino}-5-[(tert- | min
2. ,\/\(ﬁ\ " butoxycarbonyl)- MS (ESI): m/z = 880 (M+H)"
N N L N boe amino]pentanoic acid
boc” and Ex. 190A
: NH '
boc
156A | J?\ HN09 D08 N-[éBenlzIylloxy)- LC-MS (Method 2): R, = 2.32
HN. - i _N carbonyl]glycine min
H"’\’Wg and Ex. 111A MS (ESI): m/z = 737 (M+H)*
bo c'NH
157A H 0 N-[(Benzyloxy)carbonyl]- | LC-MS (Method 2): R, = 2.58
,N\)J\, _boc N-[[bis(tert-butoxy- | min
N S N carbonyl)amino]- MS (ESI): m/z = 681 (M+H)"
OH {imino}methyl]-L-omithine
and rert-butyl
NH {(3-amino-2-hydroxy-
boce, propyljcarbamate
I:l NH
boc

167A N5




209A 0 H Ex.
mz = 289

(MeH) +
NH 1.10 S mn I,YIl
0 HN, boc HN'boc Ex.

171A LG M5 (Met hod 10):
0 NH2 210A NIH H Ex.
m z
173A M5 (ESI):

~H MBS (ESL):

R =

= 503

boc' NH 153 Ex. No. Structure Prepared from Anal

HN boc OH Ex.

H EX.

174A M5 (ESI):
213A boc boc Ex.
176A LCG-MS (Method 2): R

175A MS (ESI):

mz =619 HNHNOH- -

(M) +

H2NG4 ! Nboc 1.33 min H M5 (ESI):

HzN N~~ N~boc 2.20 min H M5 (ESI):

172A LC-MS (Method 2): R, = A N

o N'boc (MrH)+ HN, bOC NH2 211A

mz =659 HzNHN (MtH)+ HO "-CH, Hc
tical Data 212A boc O

O HN. boc NH 2
nh '589 HNboc 0 HNNHNJ (MtH)+ H O NH2 214A

mz = 451

Ex. No. Structure Prepared from Analytical Data
I58A H o H N-{(Benzyloxy)-carbonyl]- | LC-MS (Method 2): R, =2.53
/N\)J\- - N L-leucine min - -
Y N boc and Ex. 53A MS (EST): m/z = 565 (M+H)"
A__CH,
. CHa TH )
boc
159A H HN'boﬁ 2o N-[(Benzyloxy)- LC-MS (Method 1): R =2.45
z. N AN carbonyl]glycine min
H’\g ‘/\’\g and Ex. 190A MS (ESI): m/z = 723 (M+H)"
boc’NH
160A boc O HN‘b°f| R N:-[(Benzyloxy)-carbonyl]- LC-MS (Mecthod 3): R, = 2.53
HN \/IL i N N -(tert-butoxycarbonyl)-L- | min
: H’V\/\g omithine and Ex. 110A [ MS (ESI): m/z = 737 (M+H)"
1.
H
161A " \)OL N-[(Benzyloxy)-carbonyl]- [ LC-MS (Method 3): R, = 2.27
N boc -(tert-butoxycarbonyl)-L- | min
boc™ ¥ N N omithine MS (ESI): m/z = 539 (M+H)"
OH and fert-butyl (3-amino-2-
1 hydroxy-propyl)carbamate
NH
|
z
1624 H\)?\ (28)-4-{[(Benzyloxy)- | LC-MS (Method 3): R, = 2.39
N ~boc | carbonyl]lamino}-2-f(tert- |min
boc™ X NN butoxycarbonyl) MS (EST): m/z = 739 (M+H)"
OH amino]butanoic acid
ol and Ex. 199A
N NH ,i.... i
N
Z/ \q/go
boc”
163A H (2.5)-4- {[(Benzyloxy)- LC-MS (Method 3): R, =2.35
b AN boc carbonyl]amino}-2-[(tert- | min
_N butoxycarbonyl) ami- | MS (ESI): m/z = 495 (M+H)*
z o noJbutancic acid and tert-
bo c/NH butyl (2-amino-
ethyl)carbamate
164A DO~ NH N'-[(Benzyloxy)-carbonyl}- | LC-MS (Method 2): R,=2.30
z,ﬂ\/\.‘ o HNNn\boc N-(tert-butoxycarbonyl)-L- | min
i \/\/g ornithine MS (ESI): m/z = 709 (M+H)"
° and Ex. 201A
boc’NH )
165A a e H N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.60
=~”/\)ku/\/\)kn ~bos beta-alanine min .
b and Ex. 190A MS (ESI): m/z = 737 (M+H)
W
bot




H

(MH) - NH | boc 215A boc O HN boc OH Ex. 187A M5 (ESI): mz = 633 H\N~H~
(MtH)+ 0. HN. bm ~NHx 216A Ex. 178A LC-Ms (Method 2): R, _ 00 1.79 mn J~
M5 (ESI): mz =746 NH2 ~INH 7 NH Coc 217A 0 . HN.b H H jNom Ex. 179A M5
(ESI): mz =.617 NN (MH) 3. :.. HXN H O boc' NH 218A NH, MKN Ex. 180A M5
(ESI): mz=746 NHT NOO ~NHH."NH NH bGCc 219A boc 0 HN boc HN boc Ex.
181A M5 (ESI): mz = 575 HN-NNJ (MtrH)+ H N~ H O x 220A HNi boc pa Ex. 182A
MS (ESI): mz =547 | + HXN~,,,,O H\W/ NH (MtH) HN O
147
Ex. No Structure Prepared from Analytical Data .
166A a 2 3-{[(Benzyloxy}- LC-MS (Method 3): R, = 2.47
- Z‘H’\)\H’\/\H“a’\/#‘ bac carbonyl]amino}-N- min
boe boe” (tert-butoxycarbonyl)- MS (ESI): m/z = 695 (M+H)"
L-alanine
. and Ex. 104A
167A H 0 ) 3-{[(Benzyloxy)- LC-MS (Method 3): R, = 2.39
,N\)j\ boc carbonyl]amino}-N- min
boc™ Y H/\lf\ﬂ (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 725 (M+H)*
' OH alanine
\L and Ex. 199A
NH
WS
N o]
H NH
boc”
168A Q N-{(Benzyloxy)-carbonyl]- [ LC-MS (Method 3): R, = 2.40
noc’n\,)knf\f\u""’“ M-(tert—buto?cys:arbonyl)-L— min .
. T H ornithine MS (ESI): m/z = 753 (M+H)
\L and Ex. 199A
NH
Z\H/\/\AO
boc”
169A n 9 N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 1.93
\ ,N\)L L-alpha-glutamine min :
27 Y NH, and tert-butyl MS (ESI): m/z = 423 (M+H)"
'j\ (2-aminoethyl)carbamate
0 H/\/ “boc
170A I \H o " .. | N-[(Benzyloxy)-carbonyl]- | L.C-MS (Method 3): R,=2.26 _
H d.ee) AP_(tert-butoxycarbonyl)-D- | min A
N\,)LNH omithine MS (ESD): m/z = 637 (M+H)"
4 2 and Ex. 207A
L. L
boc 0 HNH
_NH
boc
171A u 9 H N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R,= 1.94
N A~ D-glutamine and tert-butyl | min
z N boc (2-aminoethyl)carbamate | MS (ESI): m/z = 423 (M+H)*
0% "NH,
1712A . 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)"
e N and Ex. 209A
HN._
bec o} NH,




boC NH 154 Ex. No. Structure Prepared from Anal yti cal
605 HHJH N (MtH) HzN
= 561 HN'~NH (M+H) +
= 391 H\ boc

HNboc OH Ex. 183A MsS (ES!):
ooc Ex. 184A M5 (ESI): niz
O Ex. 185A M5 (ESl): mz
0 Ex. 186A Ms (ESI): mz

NH O Exanple 225A Benzyl

((4S)-5-[(3-am no- 2- hydr oxypropyl ) am no] 4-{[ (benzyl oxy) car bonyl ] am no} - 5-

mz.

(MeH +

= 577 boc N'AM~H boc (M+H)+ OH boo,

oxopentyl ) car bamat e hydrochloride 0 (kN

AHi boc'

Ex. No. Structure Prepared from Analytical Data
173A HN boﬁ HND N-[(Benzyloxy)—carbonyl]- LC-MS (Method 2): R, = 2.82
HN N L-leucine min
‘)L”W\"' and Ex. 111A MS (ESI): m/z = 793 (M+H)"
Y e,
H,C bcc'NH
174A boc O HN""‘ﬁ OH (25)-4-{[(Benzyloxy)- | LC-MS (Method 3): R, = 2.44
HN AL AN carbonyl]amino}-2-[({tert- | min
Y butoxycarbonyl)- | MS (ESI): m/z = 753 (M+H)"
\NH boc | amino]butanoic acid and
z Ex. 109A
175A boc O HN'mﬁ Hn-Poe (25)4-{[(Benzyloxy)- LC-MS (Method 3): R, = 2.52
HN i N " carbonyl]amineo}-2-[(tert- | min
Jn’\’\’\g butoxycarbonyl)- | MS (ESI): vz = 723 (M+H)*
N amino]butanoic acid and
N Ex. 110A
176A 0 (25)-{[(Benzyloxy)- | LC-MS (Method 2): R, = 2.50
,H\)J\ H\ carbonyl]amino}- min
Y N boc (phenyl)acetic acid MS (ESI): m/z = 585 (M+H)"
@ and Ex. 53A
|~|u-|
boc
177A w9 A N N-bis-[(Benzyloxy)- |LC-MS (Method 2}: R,=2.15
’N\)\N N ~hoc carbonyl]-L-omnithine min
SR A H and tert-butyl (3-amino-2- | MS (ESI): m/z = 573 (M+H)"
\L oH hydroxy-propyl)carbamate
NH
i
z
178A | e N{(Benzyloxy)-carbonyl]- | LC-MS, S, (Method 3): R, = 2.88
H “ o N-(tert-butoxycarbonyl)-D- | min ™
. ])L ’V\HL it omithine MS (ESI): m/z = 880 (M-+H)"
T A N o and Ex. 190A
NH NH
e boc”
bac .
179A o HN.bolc_:l pnPoc | N-[(Benzyloxy)-catbonyl]- | LC-MS (Method 3): R,=2.52
i N beta-alanine min
" ,HL H’\/\Ag and Ex. 111A MS (ESD): m/z =751 (M+H)"
z boc-NH .
180A | o MN-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.76
u o N-(tert-butoxycarbonyl)-L- | min
H omnithine MS (ESI): m/z = 880 (M+H)"
N\
N'\/\)Lﬂ boc and Ex. 190A -
bnc’NH boc”
H
boe

Data 221A boc O

H O HNboc HN boo
222A HzN~-~ ~ HN NH ba 223A
HiOHd NH2 224A H
NH\ 1 H, N~"L




Z HNH2 - OHx HO ),~,NHIl 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 nmmol) of
t he conpound from Exanple 187A in 1 m of dioxane. After 2 hat 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: 0.205 g (88% of theory) 155 LC-MS (Method 2): R =
1.47 mn M5 (El): mz = 473 (MHCL+H)' Exanple 226A

Benzyl [ (1S)-4-{[ (benzyl oxy) carbonyl ] agpno}-1-({[3-({[(8S, 11S, 14S)-14-[(tert-
but oxycar b-

onyl)am no]-11-{(2R)-3-[(tert-butoxycarbonyl )am' noj - 2- hydr oxypr opyl } - 17- hydr

Oxy_ 9_ fh\ll 1n 1’2 di 80 Q 12 Ai a2atri ~vuyel A1 2

5 Lot

12. 6] heni 17900 metre, — 4 o W'ML[‘I'fepau]eZ“' |ln"'_r "Aln:ilytlcalData
. LT = },L\L.L},\J\JJ_U,.LU

hexaen- 84 yﬁsf@a}(ﬁ?ﬂ% )amﬁﬁ'ofw'?‘-%ycro% &{B I}_ i Ng Cédasr( 5t1r11°d|13 but yAIG] cqrbamate .
H HO N ho ufox,%!‘rﬁa MS‘(Qﬂ DE= 7bo RAB) 2% g
(0.037 myol ) of Hhe corrpom?nd from Exar’rpeh@mé,SA are dissolved in 1.0 mM of DW
and cool éd to 0C 21 ng (0.041 nmol ) sdERMB@P and 15 ng (0.11 nmol) |of

dii'soproq 1824 un-C o 3-{[(Benzyloxy)- LC-MS (Method 2): R, = 2.31 '
Hft o NH carbonyl]amino}-V- min
Rt HN N (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 681 (M+H)"
HN alanine
o and Ex. 201A
boc”
183A | oo P o 3-{[(Benzyloxy)- LC-MS (Method 1): R, = 2.38
BN A AN carbonyl]amino}-N- min
YNTY ‘)R, (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 739 (M+H)"
Hr: boc alanine
and Ex. 109A
184A HN- % hoc (25)-4- {[(Benzyloxy)- LC-MS (Method 2): R, =2.29
L o ny | carbonyllamino}-2-[(tert- | min ‘
HN HN butoxycarbonyl)- MS (ESI): m/z = 695 (M+H)"
z HN o amino]butanoic acid and
A Ex. 201A
oC
185A LC-MS (Method 1): R, =2.38

H\/(UJ\ (25)-4- {[(Benzyloxy)
N ~boc | carbonyl]amino}-2-[(tert- |min
boc” N/\(\ﬂ butoxycarbonyl) MS (ESI): m/z = 525 (M+H)"

OH amino}butanoic acid and
N tert-butyl (3-amino-2-
- hydroxypropyl) carbamate :
186A 0 3-{[(Benzyloxy)- LC-MS (Method 1): R, =2.36
' m/n\')‘LN/\(\N/bOC carbonyl]amino}-N- min .
T boee 0P G U (tert-butoxycarbonyl)- L- [ MS (ESI): m/z =711 (M+H)* 3
' \NH\ alanine
z,ﬁ\“...l\",uu and Ex. 223A
0
187A boc O HN'P®E  OH N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.44
HN\/{LN,V\}\“,H N-(tert-butoxycarbonyl)-L- | min
i_H LT omithine MS (ESD): m/z = 767 (M+H)"
boc and Ex. 109A '
NH

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 |




pyl am ne are added. After 30 min, 24.7 ng (0.048 nmmml) of the conpound from
Exanpl e 225A are added and the mxture is stirred for 12 hat room .
tenperature. The reaction mixture is concentrated on a rotary evaporator in
vacua and purified by chromatography. over Sephadex-LH20O (nobil e phase-

met hanol /acetic acid 0.25% . Yield: 12.7 ng (30% of theory) LG M5 (Method
3): R =2.61 mn M (ESI): mz = 1125 (MH)' Exanple 227A 156 tert-Butyl
{(2R) - 3- [(8S 11S, 14S) - 14-[(tert - but oxycar bonyl ) anmi no] - 17- hydr oxy- 8- ({[ 2-
hydroxy-3 -(L-om thyl am no)propyl] gaghno } carbonyl)-9-nethyl-10, 13

-di oxo-9, 12- diazatricyclof

14.3.1. 12 6]hen|cosa 1(20),2(21), 3,5, 16, 18- hexaen-1 1-yl]-2-hydroxy-
pr Opy| }C te-HO NHZ MNH-COH HN-Nwv—N2 NHZ hnr\ n % 00 OH NH | bOC

12.7 my PEB%a pmel) ""‘““"‘“n e orpdund AT lolved in 5 m
of e_t_hamlls 5 ng of d/C 0% are ag’dgg_andt rﬂ‘)’(% dr ogenat ed

q gen atnosphere.

i

D A I CIre U FJ
for 12 h|under Sphert ure and a hydr Suction
filtration is carrled out, eaction m xturle i s concentratgd in vacuo
and the crude |product is usged without further |purification in|the next
step. Yield: 11 e (95%0‘f tNeory) LC-MS (Method 2): Rt = 1'2§ min M

(ESI): mMzgey §57 (W) P8 o Ex. 151A MS (ESD): m/z = 750
+
Hth:ﬁMNJj\. (M+H)
o}
N-boc boc'NH
H
190A o 9, Ex. 152A MS (ESI): m/z= 532

"
HzN/\/\l)LN N‘boc (M+H)
Ng 1
md

boc
191A a e H Ex. 153A MS (ESI): m/z= 718
H’N/\)Lﬂ/\/\)kur\gtbw (M+H)+

1924 | HN o 0 q Ex. 154A MS (ESI): m/z =732
‘ (M+H)"
I]AH,V\HL _
poe™ o
NH
Poc
193A e . Ex. 155A LC-MS (Method 2): R, =,
fi o T 1.78 min 3
"'\ MS (ESI): m/z = 746 )
HN u/\/\N‘fLu‘\gN\m (M+H]+
. bec” .
NH
, boc
194A o MO8y b8 Ex. 156A MS (ESI): m/z= 603
HN A AN (M+H)"
2 ”’\/\/\'or v\
boceNH
195A O Ex. 157A MS (ESI): m/z = 547

~.. ~boc (M+H)*




Exanpl es 228A and 229A listed in the following table are prepared in anal ogy
procedure of Exanple 112A. Exanpl e Precursor
Data No. Exanple 228A 43A HO LC-Ms (Method 2):
mz = 1241 (M+H)' .
Exanpl e Precursor Structure Anal ytical
= 2.41 229A 43_A HN bON NN N 213A "

to the

M5 (ESI):
boc 157

(Method 2): R,

R =241

M5 (ESI):

(MtH)'. HNN J boc O\ MO1r Nnl i Qcc Exanples 230A to 254A listed in
the following table are prepared in ggal ogy to the
117A. a...... 3. 1S8 Exanple Precursor Structure Anal ytical
Exanpl e
Ex. No. Structure Prepared from Analytical Data
196A o Ex. 158A LC-MS (Method 2): R, =
HZN\)'\ H\- 1.37 min
N boc MS (ESI): m/z = 431
A _-CH, (M+H)"
[} H »
CH, "
boc
197A HNPRG p-bos Ex. 15%A LC-MS (Method 1): R, =
N \/\’\rn 1.66 min
HNTY X MS (ESI): m/z = 539
(M+H)"
boc NH
198A boc O HDOS g Doe Ex. l60A MS (ESI): m/z = 603
HN‘:)-LHI\/\/'\“,N (M+H)
s 0
,,
199A Q Ex. 161A MS (ESI): m/z = 405
H "
_N boc (M+H)
boc \HJ\H/Y\EI
. '\L OH
NH,
200A H \/& Ex. 162A MS (ESI): m/z = 605
N _boe (M+H)"
boe : H/\'/\H
-j\ OH
t NH '
"HZN\/\]AO L.
boc’NH
201A H Ex. 163A MS (ESI): m/z = 361
HN Mo (M+H)*
H,N o
boc”
202A B~ } Ex. 164A MS (ESI): m/z = 575
HiN\/\,.w‘ o] HN/\‘/N\DOC . (M+H)+
HN 3
NH
bac
203A 0 0 W Ex. 165A LC-MS (Method 2): R, =
H,N’\)Ln'\/\HLH “boc 1.56 min
e MS (ESI): m/z = 603
(M+H)"
n‘m
boc
204A R ,v\]i 4 Ex. 166A MS (ESI): m/z = 561
“'”’\')k T (M+H)*

Structure Anal yti cal
+ mn
Hy MDoc OH O Hy N N') NH boc 0 HH, boo HN, boo
Data No. Exanple J 'boc mn
mz 1227

procedure of Exanple




- 230A 44A Ho / \ - LCGMS (Method 2): R =2.76 / mn 216AH $ HNM
(ESI): mz= 1368 (MFH)'. N J NHN" H1 H~~N~1 boe o 0 Coc' NH NH NH NH
boc boc boc 231A 47A/ - LC-M (Method 2): R =2.71 + HO _/ CH3 min 67A
oll OM (ESI): mz = 1140 (MtH)'. 4N HHN T _N NY N~boc bloc O O 'NH NH
bloc NH \ boc boc 232A 44A N'° LC-M5 (Method 2): R = 2.72 + HO mn 193A
b., 7THM (ESI): mz = 1368 (MtH'. WVII\ Mre/\/ t H boe boc oo O1Il NH
H', boo 233A 44A HO/ \ - bocce LC-M5 (Method 2): R, =2.51 -\ / "" + mn
197A 1H. . o Ho "ylx0 M5 (ESI): mz;4211-(MH)'

Ex. No, Structure Prepared from Analytical Data
205A H o ’ Ex. 167A MS (ESD): m/z = 591
- ,N _hoc (M+H)*
\L ’ .
206A 0 Ex. 168A MS (ESI): m/z = 619
~N L (M+H)"
boc \an\l/\
2W07A Ex. 169A LC-MS (Method 10): R, =
H,N 2.23 min
NH, MS (ESI): m/z = 289
j\ (M-+H)Y*
208A H, Ex. 170A LC-MS (Method 2): R, =
H\/lL 1.11 min
MS (ESI): m/z = 503
bt
v HN\boc 0 HNH - ' -
boc’NH '
209A \* H Ex. 171A LC-MS (Method 10): R, =
H,N AN 2.20 min
N boc MS (ESI): m/z = 289
(M+H)
210A H, 4 Ex. 172A LC-MS (Method 2): R, =
1.10 min
K/N MS (ESI): m/z = 503
“boc (M+H)"
N poc
211A 0 -bo Ex. 173A MS (ESI): m/z = 659
H N\)’\ N (M+H)"
2 E’\/\/\g sfl\
\-CHa
HC boc'NH




HN HNH 1 Hboc O\ NH O HNC HN,

2.61 + boc'"Aboc mn 200A HO / \

HNHHN ~H N O boo

Structure Anal yti cal

boe 234A 43A H 0 LC- M5 (Method 2):
- HOH ~/ M5 (ESI): mz = 1243 (M+H)' ..
boc O\ OH O NH NH boc 159 Exanple Precursor
Data No. Exanple 235A 47A C ~ LGMS (Method 1):

boc 236A 43A

=.2.65 + mn 202ANJ NH M (ESI): mz = 1211 (MH)'. HN H Ny
H N~~"~~"boc 14 -) boc O~ O HNA .t ',vIiY o NH NH boo
LC-Ms (Method 2): R =2.39 + min 202A Hft ba:NH H M5 (ESI):
(MFH)*. HN N ~~.. 0 H N ~N bx (53
Ex. No. Structure Prepared from Analytical Data
212A boc O HN‘b‘ﬁ OH Ex. 174A MS (ESI): m/z = 619
- HN L i N - (M+H)"
N
H’\/\/'\!C.)r \/b\l.boc
NH,
213A boc O HN.bc::_:I HyBoc Ex. 175A MS (ESI): m/z =589
HN L AN (M+H)"
NH,
Z14A H Ex. 176A LC-MS (Method 2): R; =
: HZN - 1.33 min
Y boc MS (ESI): m/z = 451
¢ o
I'ilH
boc
2154 boc O HN-UOEI OH Ex. 187A MS (ESI): m/z = 633
HN\)’\N H (M+H)"
Ht\/\/ﬁor )
“boc
NH,
216A | ™ Ex. 178A LC-MS (Method 2): R, =
o o 1.79 min
H MS (ESI): m/z = 746
P e (M+H)*
NH, NH
bac:
NH
[
217A o °* HN'bcﬁ HN-Pos Ex. 179A MS (ESI): m/z =617
AN (M+H)" T
N i
. Nﬁu’\/\/\‘{ J\I\
2
boc'NH
218A M, Ex. 180A MS (ESI): m/z =746
o 0 " (M+H)
H/\/\IJ\H’\ENL‘M" .
NH JNH
boc bac 7
A
bog
219A boc O HN.bcE HN-DOC Ex. 181A MS (ESL): m/z = 575
HN A H M+H)"
¥ N
Y
H,N
220A HN” ?oc Ex. 182A MS (ESI): m/z = 547
(M+H)
HzN\‘“.- o] HN /\/NH )
HN
0
boc’NH

O



bot OOHO NN. .~ .1 I v1iYO NHwNH bce 237A 44A b, LC- M5 (Method 2):
R =2.51 +HO/ \'\ /. NHmn 203ANo Nb"" H- M5 (ESI): mz = 1225
(MH)'. HNNNNNH Doc 06 OH NH Ca] 238A 43Af \ - NLCM (Mthod 2):
R, =2.33 + HOboc min 188AHf M5 (ESI): mz = 1027 (MtH)". HN NJ N NH
Niboc HH- boc OOHOO :F. ... NH:iw.. boo 239A 47A/ \ - LC M
(Method 3): R, =2.63 + HO\ / OHO mn 105A M5 (ESI): mz = 1083 (MtH. O N
HNHH, boc OO0 I/~

154
Ex. No. Structure Prepared from Analytical Data
221A HEO:,?L ‘Hw.boﬁ E Ex. 183A ?:/[S+(Ifls)s“l): m/z = 605
v "N
; H'\/\/\g HN., .
H,N boc
- oo Ex. 184A MS (ESI): mz = 561
1 222A ' M+
HZN/\“‘“‘ Q HN/\/NH ( H)
HN
c
buc/NH
223A Q Ex, 185A MS (ESI): m/z = 391
. ,H\)LN e (M+H)"
oc H/\I/\H
S CH
NH,
224A H\j\ Ex. 186A MS (ESI): m/z = 577 -
N ~boc (M+H)"
os” ) H/I\H
boc\NH
HyNa o NH
0

Example 225A

Benzyl ((45)-5-[(3-amino-2-hydroxypropyl)amino]-4- {[(benzyloxy)carbonyl]amino } -5-
+ oxopentyl)carbamate hydrochloride ‘ '

*
WYY Shaaduia

N

S

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)



11"~IH 11\I IIHr NH boc boo OH boc 160 Exanple Precursor Structure

Anal ytical Data No. Exanple 240A - 43A/ \ - . LGMs (Method 3): R = 2.64
+ HO _\ / mn 205A Oboc, NH M (ESI): mz = 1229 (MtH)*. N boo O\ _CHO
INH 21I\~H JOH p HH boc HN N N, boc boc O 241A 43A/ \ - LCMS (Method 3):
R, =2.56 + Ho min 206A H boo.NH M5 (ESI): mz = 1257 (MtH)*. N H O HN - H
~~.." JYAN boc 0O \-OHO N\HHH H4H H boc,N N A H boc boc HO 242A 44A H
0 LGM (Method 3): R =2.67 N Mboc min 200A Ho/ bOC HIOH H M5 (ESI):
mz = 1227 (M‘l'H)I 155

LC-MS (Method 2): R, = 1.47 min
MS (EI): m/z = 473 (M-HCI+H)"

Example 226A

Benzyl [(18)-4-{[(benzyloxy)carbonyl]amino}-1-{{[3-({[(8S,118,148)-14-[(tert-butoxycarb-
onylamino]-11-{(2R)-3-[(tert-butoxycarbonyl)amino]-2-hydroxypropyl}-17-hydroxy-9-
methyl-10,13-dioxo-9,12-diazatricyclo[ 14.3.1.12%]henicosa-1(20),2(21),3,5,16,18-
hexaen-8-yl]carbonyl }amino)-2-hydroxypropylJamino} carbonyl)butyljcarbamate

o )Y /(“‘z
H oy
HN n\)l\n H\)\/N\([JI/\IZH

ada bs

~ 25 mg (0.037 mmol) of the compouﬁ‘&hfrom Example 45A are dissolved in 1.0 mi 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-LH20 (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



HONHN Hboc 0O0NH boc sy.:. NH,f.W. ,t.:... boo 243A 43A LC- M5

(Method 3): R =2.42 + HO_ - mn 208A Ms (ESI): mz 1141 (M:H)'. \ Ixd
HNN. '"N~\NH boc OHOH OHNI O boc bocce HH ONHz O HN -'~"N_boc H 161
Exanpl e Precursor Structure Analytical Data No. Exanple 244A 43A - LC- M5

(Met hod 3):

N\ xI |

156

tert-Butyl {(2R)-3-[(8S,118,148)-14-[(tert-butoxycarbonyl)amino]-17-hydroxy-8-({[2-
hydroxy-3-(Z-ornithylamino)propyl]amino}carbonyl)-9-methyl-10,13-diox0-9,12-
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%) are 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): R; = 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 =242 + HOmn 210A\ , M5 (EST): mz = 1141 (MtH)*, HO
HHN-HN~~ NH boo O -~OH HN O boc boo, 0 HHN Iy HN NH2

Example | Precursor Structure Analytical Data
No. Example
228A 43A LC-MS (Method 2); R, =241
+ min
198A MS (ESI): m/z = 1241 (M+HY".




boo 245A 47A LC-M5 (Method 3): R - 2.51 + HO\ mn 208A M5 (EST): mz =

1139 (MrH)'. 1xO~~NH HN N'N N 1 boc O H OHNO boc .boc ~ H NH O
HN -'-.'N boc H 246A 47A/ \ - LCGMS (Method 3): R3 = 2.51 + HO/ CH3 nin
210A , M5 (EST): mz = 1139 (MH)°. HNHNO H.~L.,. H N boo boo 0 HN O

bocce ) HOH1 1 O HNNH2 | boc 162 Exanple Precursor Structure
Anal ytical Data No. Exanple

157
Example | Precursor Structure Analytical Data
No. Example
229A 43A tee | LC-MS (Method 2): R, = 2.41

+
213A

min
MS (ESD): m/z = 1227 (M+H)".

Examples 230A to 254A listed in the following table are prepared in analogy to the
procedure of Example 117A.

i



247A 44A LC-MS (Method 3): R = 2.46 + HOnin 210A MS (ESI): mz =t 125
(MH)!. NHOHNY N~~~NH HN H boc 0 0 boc boc, 0 -- HNO HHN 1 ~O HN
NH2 | boc 248A 43A/ \ - bac LGMS (Method 3): R = 2.63 + HO- \ / NH
mn 222A Ho HN ~" If O MS (ESI): mz = 1199 (MH)'. H HN NCH N O

HN -'\NH boc 0 OHO HN, bo boh- NH boo 249A 47A - LC-MS (Method 1): R = 2.72
+ HO/\ CH3 nmin 206A H HN bo M5 (ESI): mz = 1211 (MfH)'. o N boc 0 0 HN
NH

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 I C-MS (Method 2): R, = 2.51
+ min 't
197A MS (ESI): m/z = 121 1(M+H)".
234A 43A LC-MS (Method 2): R, = 2.61
+ min
200A MS (EST): m/z = 1243 (M+H)",




H "N boo boo

H~-HH boc bocce N H boc
mn 221A N1 MS (ESI):

Exanpl e

0 NH ~N boo 250A 44A / \ - LC-Ms (Method 3): R =
mn 206A boc NH M5 (ESI): miz 1241 (MrH)'. N H 11 HN H boc 0 ~'|
H O251A 47A/ \ OHLC-MS (Method 1): R = 2.61 +

mz = 1241 (MtH)'. HN N N N '~yHN  boc 0 OHNN H boc
O HNC OH NH bo boc 163 Exanple Precursor Structure Analytical Data No.

159
Example | Precursor Structure Analytical Data
No. Example
235A 47A LC-MS (Method 1): R, =2.65
+ min
202A MS (ESI): m/z= 1211 (M+H)".
L}
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
138A MS (ESI): m/z = 1027 (M+H)*.
il
239A 47A LC-MS (Method 3): R, =2.63
+ min
105A MS (ESI): m/z = 1083 (M+HY,




252A 44A / \ - bm > LCGMS (Method 3): R =2.71 + HO NHnmin 222AHo ly 0
M5 (ESI): mz 1183 (MrH)'. N HNH ""~~\NH boa 0 0 HN, boc boc NH boo
253A 47A 0 LC-MS (Method 1): R =2.60 + HO/ \ CH HN AN' ~“Nboc mn 224A -
boc " OH" Ms (ESI): mz= 1199 (MVFH)°. H NH~ NHH boc O\ 0 0O NH boo _
254A 44A LCG-M5 (Method 3): R 2.45v + HO/ \ mn 208A M5 (ESI): mz =
1125 (MrH)". \ xlol HNNT "N ~\NH boo OH O boo HNO boc\ O HNHz O
HN -' ~\' N boo

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)".
L]
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): m/z = 1227 (M+H)".
{
Rt i
243A 43A LC-MS (Method 3): Ry =2.42
+ min ‘
208A MS (ESI): m/z = 1141 (M+H)".




H Exanpl es 255A to 281 A listed in the following table are prepared in

anal ogy to the procedure of Exanple-11 3A. Exanple Precursor Structure

Anal ytical Data No. Exanple 255A 47A / \ - LCMS (Method 2): R =2.73 + H~-
mn 57A o0 M5 (ESI): mz = 1168 (MtH)°. N IxI HH r "HN H ~~NH boo O O
NH boo NH NH b~ boo 164 Exanple Precursor Structure Analytical Data No.
Exanpl e 256A 45A / \ - - ~\ LCGMs (Method 2): R =2.42 + HO _f mn 188A a
M5 (ESI): mz = 1041 (1.4+H)'. NIl NNN,Nboc b. OCH 0OOH ()-OHNH
boc 257A 47A No / \ ¢ LGM (Methodigy): R=3.02 + min HN \ ~ "y boo M5

(ESI): m/z = 1396 (M+H)'. 189A HN H)N H

Example Precursor Structure Analytical Data
No. Example :
- 244A 43A LC-MS (Method 3): R, =2.42 .-
+ min
210A MS (ESI): m/z = 1141 (M+H)".
245A 47A LC-MS {(Method 3): R, =251
+ 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)".
! -Lln s




boe 0" O" Obac NH Hhoc, | H boc 258A 43A/ \ - bo<_ LC-M (Method 3):
R =2.65 HO\ / NH+ - mn. 194A Hq M5 (ESI): mz = 1241 (MtH)'. HNH vl H
boc O\ OH O "N'bo. N'' boo Ii. NH boc 259A 43A HO LC-M5 (Method 3): R =
2.90 + 7P\\ / boc boc min I8AH~71/19 ~M'""N"i M (ESI): nme= 1398
(MtH)'. Hboe O\ ~OHO™ H _ J,Il boo NH Ooo 260A 44A No / \ - LCMS
(Method 3): R, =2.96 +\ T/ mn 189A Ho "y, "" M5 (ESI): mz = 1382
(MH)'. HN boc 0 01 H \I\' NN N bpm NH

Example Precursor Structure Analytical Data
Ne. Example
247A 44A LC-MS (Method 3): R, = 2.46
+ min
210A MS (ESD): m/z = 1125 (M+H)".
248A 43A LC-MS (Method 3): R, =2.63
+ min
222A MS (ESI): m/z = 1199 (M+H)".
249A 47A LC-MS (Method 1) R, =2.72
+ min
206A MS (ESI): m/z = 1211 (M+H)".
W
N
' boc
0" “NH
g
N
boc
250A 44A LC-MS (Method 3): R, = 2.65
+ Ho Q O min (Method 3R
206A L AN MS (ESI): m/z = 1241 (M+H)".
Y
251A 47A LC-MS (Method 1): R, =2.61
+ min
221A MS (ESI): m/z = 1241 (M+H)".




N boo 261A 44A Ho / \ LCMS (Method 2): R, =2.67 + \ / mn 192A H M5
(ESI): mz = 1354 (MtH)-. Nbo -~ 0 OHN w boi NH boc' NH I NH boa 165
Exanpl e Precursor Structure Analytical Data No. Exanple 262A 43A- HO LC- M5
(Method 3): R =2.63 + min 217AJHO HNH MS (ESI): mz = 1255 (MtH)'. HN
~ NHH1 p NI/ 1 Doc 0O yOHO N Yp~,,~r - 1 1> N OHN, HN NH boc Doc , ECC
| 263A 47A/ \ HLCM (Method 2): R = 2.57 + Doh min 217A N' M5 (ESI):
mz = 1253 (MtH)'. Hboc 0 cOHO ~(Nv vy 0 g HN%HN NH boc boc

163
Example | Precursor Structure Analytical Data
No. Example
252A 44A LC-MS (Method 3): R,=2.71
+ min
222A 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 (Mcthod 3): R, = 2.45 T
+ min -
208A MS (EST): m/z = 1125 (M+H)".
i

Examples 255A to 281A listed in the following table are prepared in analogy to the

procedure of Example 113A.
Example | Precursor Structure Amalytical Data
No. Example
255A 47A LC-MS (Methed 2): R,=2.73

+
57A

min .
MS (ESI): m/z = 1168 (M+H)".




boc 264A 44A Nn LC-M5 (Method 3): R =2.95 + min 218A/_\ \ / NH "NH M5

(ESI): mz = 1368 (MH)'. N~...,.NiboC 'r%y, NOa" H ex o NX Da 265A
43A 4" LC-M5 (Method 3): R, = 2.90 + NN mn 218A NHHH D OH Ms (ESI): mz =
1384 (MtH)'. HN 4N "V N~~l NND' H 1 & Q@ML....:. NH-1....:. bac
266A 44A HO LCG-MS (Method 2): R =2.52 } "" nmin 194ANj'ly HP 2y Ix0''D
Ms (ESI): mz = 1225 (MtH)'. HN'IYHNHN "~ Doc O~ 1 O HN, boc HN boc
~NH boc 267A 45A Ho / \ - LC-MS (Method 3): R = 2.96 + mn
164
Example Precursor Structure Analytical Data
No. Example
256A 45A LC-MS (Method 2): R,=2.42 | -
+ min
188A MS (ESD): m/z = 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
189A 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
192A MS (ESI): m/z = 1354 (M+H) .




195A 0 o M5 (ESI): mz = 1199 (MMH)°. HHN_ NV HH ba boc O\ CH O- OH
/OOH NH Z NH NH bac 166 Exanple Precursor Structure Anal ytical Data

No. Exanple 268A 45A - - - LCG-M5 (Method 3): R =2.87 + HOmn 196A O M5
(ESI'): mz 1083 (MtH)'. N OHN N N N N~boc boo O CH3 0 -Y OH ~ bocce CH3
NHI1 | boc H 269A 43A LCG-Ms (Method 2): R =2.66 + HO~NH mn [91A NO
WNH b "NH M5 (ESI): miz = 1356 (MrH)'. N Hbac NN° M1 11 | M
165
1 Example | Precursor Structure Analytical Data
No. Example
262A 43A— LC-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, =295
+ 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 45;ﬂ~ LC-MS (Method 3): R,=2.96
+ min
195A MS (ESD): m/z = 1199 (M+H)".




HN N9 HI,;

N OH (~~N.

Doc 0 rOH 0 O O boc% 270A 43A LC-M5 (Method 3):
(ESI): mz = 1199 (MtH)' .

R

=2.18 + mn 204A MS
N, Hboo O 770H 0 0 0 X k boc,J 271A 43A HO/ \

LC-MB (Method 3): R +nmn 192A N QM (ESI): mz = 1370 (M+H) ' .
ba O\ -CHO NHboo NNboo NH .}..:.:. biw. bo NHb. 272A
43A HO/ \ LC-Ms (Method 3): R=2.87\/ + mn 21 1A HQHN bb~ M (ESI):
1297 (M+rH)'. How O \ I YOH bac, \WC NH H 273A 45A boo LG M5 ( Met hod
2.56 + Ho NHmin 71Af _ MS (ESI): mz = 1255 (M+H)'.
166
Example | Precursor Structure Analytical Data
No. Example :
268A 45A LC-MS (Method 3): R, = 2.87
+ min
196A MS (ESI): m/z = 1083 (M+H)",
269A 434 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 "y My oo | MS (ESD: m/z = 1199 (M+H)"
\/\g/ \/\/j.r \/‘\ﬁr .
N
271A 434 LC-MS (Method 3): R, = 2.88
O~ in
192A H . MS (ESI): m/z = 1370 (M+H)".
AP
bt N Tboc
boc'NH bnc’NH /\q ' v
" -
2724 43A LC-MS (Method 3): R, = 2.87
+ sec | N
211A MS (ESI}): m/z = 1297 (M+H)".
boc’NH
273A 45A LC-MS (Method 2): R, = 2.56
+ min
71A MS (ESI): m/z = 1255 (M+H)".

HN N HONH




H Doc OCH OHO HN,boo NHI two b. 167 Exanple Precursor Structure

Anal ytical Data No. Exanple 274A 43A HO b O HN bC OH LGMs (Method 2): R =
2.35 HN~ mn 212A NN N ~~\ M5 (ESI): mz = 1257 (MtH)'. b" 0 %N OH 0 NH
e" 275A 44A/ \ - NH LC-Ms (Method 2): R, =2.71 + HOnmn 191JA 0 a N\Ho NH

MS (ESI): miz= 1340 (MfH). H',. b" X HNO to 0 0 NH{ boc 276A 45A \ -
LC-MS (Method 3): R =2.81 + HO _\ / nin 214A o M5 (ESI): mz = 1103
(MtH-. HN'" N NV "N boc boc ON (\}~ CH O
: 167
Example | Precursor Structure Analytical Data
No. Example
274A 43A LC-MS (Method 2): R, =2.35
+ min
212A MS (ESI): m/z= 1257 (M+H)",
275A 444 LC-MS (Method 2): R;=2.71
+ 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)".
2794 47A LC-MS (Method 2): R, =2.52
+ min
204A MS (ESI): m/z = 1239 (M+H)",




\ OHONH NH I boo boc 277A 44A HO/_\ LC-MS (Method 2): R = 2.52 + \ /
n

mn 217ANj NHM (ESI): mz - 1239 (MtH'. HNOY N'" T ' H NH 0 boo
HN. b" Cac 278A 44A HO/ \ - LGMS (Method 1): R=2.61 + mn 198A N H HN
M5 (ESI): mz= 1225 (MtH)'. i o ~+ N boc ON H~ NH b" b" 279A 47A / \ LC M5
(Method 2): R = 2.52 + bb~, b". mn 204A N /NM (ESI): mz = 1239
(MtH ~. Hbob O 0O 0O O N boe~J H 168 Exanple Precursor Structure
Anal ytical Data No. Exanple 280A 43A / \ - LC-M (Method 1): R =2.57 + Ho
\' / mn 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)".




220A HN bOC M5 (ESI): mz = 1185 (MtH)'. N O HNNM,...” OHNi,,,NH | H
"IV boc 0 \-OH 0O HN Jr O boc~N boc'NH H 281A 43A Ho / LC-Ms (Method 3): -R
2.52 + mn 215ANM (ESI): mz = 1271 (MtH)'. HN, N H O'_VvHIN boc
\-OCHOH Erc O HN, OH bo H Ox 169 Exenplary Enbodi nents Exanple 1 (8S, 11
S, 14S)-14-Amino-N-((1 S)-4-amno-1 - ([(2-am noethyl)am no] carbonyl
}butyl)-11-

[ (2R) - 3- am no- 2- hydr oxypropyl ] - 17- hydr oxy- 10, 13- di oxo-9, 12-di azatri cycl o[
14.3.1.12, 6] henicosa-1(20), 2(21) 1895, 16, 18- hexaene- 8- car boxamni de
tetrahydrochloride HOH OO N HzN NeH~~ ~NH2 O O OH 4 x HC NHz NH2 At
0C, 0.084 m of a 4N hydrogen chl ori de-di oxane solution are added to a

sol ution_ of .
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[ 14.3.1.1>°}-
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 yacuum.

T J——
WY J;li!‘l-

Yield: 3.3 mg (77% of theory)

MS (ESI): m/z = 612 (M-4HCI+H)".

Example 2

(85,115,145)-14-Amino-11-{(2R)-3-amino-2-hydroxypropyl]-N-(2- {[(25)-2,5-diamino-
pentyl]amino}-2-oxoethyl)-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



5.7 nmg (0.006 nmol) of the conmpound from Exanple 120A in | rut of dioxane.
After 2 h at RT, the reaction solution is concentrated in vacuo and
coevaporated several tines with dichloronethane. The, remaining solid is
dried to constant weight under high vacuum Yield: 3.3 nmg (77% of theory)
M5 (ESI): mz = 612 (M4HCL+H)+. Exanple 2 (85,11 S, 14S)-14-Am no-1

1 -[(2R) - 3-am no- 2- hydroxypropyl]-N-(2- { [(2S)-2,5-di am no-

pentyl ] am no} - 2- oxoet hyl ) - 17- hydr oxy- 10, 13- di oxo-9, 12-di azatricyclo[14.3.1. 1
2,6]- henicosa-1(20),2(21), 3,5, 16, 1§7pexaene- 8- car boxan de
tetrahydrochloride 170 HO/-\ HONONH_R H HHOO OH x4HO NHZ NH2 At
0C, 0.062 m of a 4N hydrogen chl ori de-di oxane solution are added to a
solution of 4.2 ny (0.004 nnDI of the conpound from Exanple 121 Ain 1
of dioxane. After 3 hat eactlon solution is concentrated in vacuo
and coevapor at ed sel@T3 ' ~dichl oronet hane. The remaining solid is
dried to constant wei ghp=o —gh vacuum  Yield: 2 ng (64% of theory) M
(ESI): mz = 613 (M4H . oExayple 3 (8S,115,1 45)-14-Amino-N-[(1
S)-4-amno- | -( { [(2 2ﬁ ‘nopHnty ] am nQ carbonyl)

butyl]-11-(3- anlnop{g' 7d|azatr|cyclo[14 3.1.1
18 hexaeneH8 c rboxam de
x 4 HCi

2, 6] - henicosa- 1(20) 2(

pent ahydr ochl ori de HO
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 e -
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacoum. . oo

Yield: 2 mg (64% of theory)

MS (ESI): m/z = 613 (M-4HCI+H)".

Example 3

(85,1185,145)-14-Amino-N-[(1S5)-4-amino-1-({[(25)-2,5-diaminopentyl]amino} carbonyl)-
butyl]-11-(3-aminopropyl)-17-hydroxy-10,13-dioxo0-9,12¥diazatricyclo[14.3.1.1%%]-
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




HOO NH2N NNNNI12 OO0 = x5HCI NHZ INH2 NH2 At 0C, 0.4 m of a 4N
hydr ogen chl ori de-di oxane solution are added to a solution of 22.8 ng (0.02
mol ) of the conpound from Exanple 113A in 1 m of dioxane. After 3 h 171

at RT, the reaction solution is concentrated in vacuo and coevapor at ed
several tinmes with dichloronethane. The remaining solid is dried to

const ant wei ght under high vacuum Yield: 15.3 ng (93% of theory) MS (ESI):
nmz = 654 (M5HCI +H)+. |H- NVMR (400 MHz, D20): S = 1.55-1.95 (m 12H),
2.8-3.2 (m 9H), 3.3-3.7 (m 4H), 4..29 (rme, IH, 4.47 (me, IH, 4.7-4.9 (m
2H, under DZO) 6.94 (d, 1H), 6.99 (s, IH), 7.16 (d, 1 H, 7.31 (s, | H),
7.35 (t, | , 7.4-7.5 (m 2H). Exanple 4 (85,11 S, 14S)-14- Ani no- N-[(l

S)-4-amn (29):2, 5d|am ent amn ar bo

L (3 amaﬁgg By a}tlérvsqu}@r'd&gpni@trﬁ*f R b ahd Smrastied el wpdimidh 11 )
heni cos adialfgrgyethane; Tharamaimng solid dsdrisddo gonstanbwgightiyader high vacuum.
penta(hydrotrifluoroacetate) Exanple 3 as tetrahydrochloride salt is

convert e [ HPLC (Reprosil ODS-A, nobile phase
acet oni t 5%}855&8@8‘%’@%&50{ |fl(uoPoacet| c acid 5:95 -> 85 5) into the
tetra(hydrotrifluoroacetate). LCGM (Method 10): R = 2.21 min, M (ESI):
mz =6 tH<h. ML e 5 (85,11 S, 14S)-14- Am no- N-
((49)- 4‘:_{?'31[m((%/g rﬁ/??"é&i%é}l\dnglgt@ﬂ)).am no] - 5- oxopentyl }-1 1-[(2R)-
3-am no- 2- hydr oxypropyl ] - 17- hydr oxy- 10, 13- di oxo-9, 12-di azatri cycl o[ 14. 3. 1. 12
, 6 heni ¢pRMA (400 ME24, DLD): 3, 51.36.1 D3-(he x21€)) 288 T @i, 0B 613367 (g WHARYZY ochl or i de
(me, 1H), 4.47 (mq, 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

(85,115,145)-14-Amino-N-[(15)-4-amino-1-({[(25)-2,5-diaminopentyl]Jamino } 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-hexaene-8-carboxamide penta(hydrotrifluoroacetate)

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,

x
n.'e_u'.-'-

MS (ESI): m/z = 654 (M-STFA+H)".

Example 5

(85,1185,145)-14- Amino-N- {(45)-4-amino-5-[ (2-aminoethyl)amino]-5-oxopentyl } - 11 -[(2R)-
3-amino-2-hydroxypropyl]-17-hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1%6]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide tetrahydrochloride



172 HOONH2 hi2N HN-~~NH2 HNMNM Il "~~ 0 COCHOO x4HCI NH 2 At 0C,
0.27 m of a 4N hydrogen chl ori de-di oxane solution are added to a sol ution
of .. 4.6 nmg (0.005 mmol) of the conpound from Exanple 11 7Ain 1 m of

di oxane. After 3 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 high vacuum Yield: 3.4 ng (99% of theory)
M5 (ESI): mz = 613 (M 4HCL+H) +. H-NIVR (400 MHz; D20): S = 1.47-1.67 (m
2H), 1.75-2.09 (m 4H), 2.99 (m [Hy3,2.95 3.25 (m 7H), 3.3 (m 1H, 3.4
(m 1H), 3.5-3.7 (m 2H). 3.86 (n0, 18). 3.98 (m IH), 4.44 (m | H).
4.7-4.9 (m 2H, under D20), 6.94 (d, | H, 6.99 (s, | H, 7.16 (d, | H),
7.31 (s, 1H),,7.35 (t, 111) 7 4-7.5 (m 2H). Example 6 (85,11

S, 14S) - 14- Ami no- N+ |

-({[(5S)-5-am B pani no} car b-

onyl)butyl]-11-(3-afnk:s 17- hydr oxy- 10, 13- di oxo-9, 12-di azatri cycl o[ | 4.
3.1.1z6]- henicosa, , 5, 16, 18- hexaene- 8- car boxam de

t etrahydrochl ori de 173H O H iy " uN HO NOOH x 4 HC

0o \[OH 0 0

x 4 HC!

At 0°C, 0.27 m! 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. After3 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 (ESD): m/z = 613 (M-4HCI+H)".

'"H-NMR (400 MHiz; D,0): & = 1.47-1.67 (m, 2H), 1.75-2.09 (m, 4H), 2.89-(m,, 1H), 2.95-
3.25 (m, 7H), 3.3 (m, 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, 2H, under D,0), 6.94 (d, 1H), 6.99 (s, 1H), 7.16 (d, 1H), 7.31 (s,
1H), 7.35 (¢, 1H), 7.4-7.5 (m, 2H).

Example 6

(85,118,145)-14-Amino-N-[(15)-4-amino- 1 -({[(55)-5-amino-6- hydroxyhexyl]ammo}carb—
onyl)butyl]-11-(3-aminopropyl)-17-hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1. 125 1-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide tetrahydrochloride



NH2 NH2 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 mml) of the conpound from Exanple 128A in
| m of dioxane. After 3 hat RT,.the reaction solution is concentrated in
vacuo and coevaporated several tinmes with dichloronmethane. The remaining
solird is dried to constant wei ght under high vacuum Yield: 46 ng (97% of
theory) LG-MS (Method 10): R =1.84 mn WM (ESI): mz = 669 (M 4HC +H) +.
~H NVR (400 MHz, D20): S =1.25-1.95 (m 14H),--2-9-3.3 (m 10H), 3.5-3.8
(m 3H), 4.19 (m IH, 4.46 (m 1H)734.7-4.9 (m 2H, under D20), 6.94 (d,
IH), 6.99 (s, 1H), 7.16 (d, 1H), 7.31 (s, IH, 7.35 (t, 1H), 7.4-7.5 (m
2H). Exanple 7 (85,11 S, 14S)-14-Amno-N-((1 S)-i -(am nonet hyl) - 2-

{[(2S) -2, 5-di am nopentyl ] am no}-2- oxoethyl)-|I

1- (3-am nopropyl)-1 /-TO\13-di oxo-9, 12-di azatricyclo[14.3.1.12,6] -
heni cosa- 1 (20), BP21 xaene- 8- car boxam de pent ahydrochl oride 174
HO\ HOO N~ HzZN IAOONH x 5 HC 1 NHZ NHZ At 0C, 0.94
m of a.4N hydrogen/chl ori de-di dxane sol ytion are addeglrlﬂto a solution of. 70
ng (0.062 mmol) of ¥ he @onpgund fromyExanpl e 129A in | <:n? of dioxane. After

3 h at RT, the reakli s ti oR_i on t rated A0 vacuo and coevaporated’
several tines with - [fi chEor okt hajfe. The rEM is dried to
const ant wei ght underg hi g?wva\ umg Yield: 50 nmg (99% ofgheory)

NH,

x 4 HCI NH,

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): R; = 1.84 min

MS (ESI): m/z = 669 (M-4HCI+H)".

I«v'H-NMR (400 MHz, D;0): 5 = 1.25-1.95 {m, 14H),2:9-3.3 (m, 10H), 3.5-3.8 (m, 3H),
4.19 (m, 1H), 4.46 (m., 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 7

(85,118,145)-14-Amino-N-((15)-1-(aminomethyl)-2- {[{2S5)-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




MS (ESI): mz = 626 (M5HCL+H +. ' HNVR (400 MHz, D20): 8 = 1.55-1.95 (m
8H), 2.9-3.2 (m 6H), 3.26 (ne, 1H), 3.3-3.7 (m 7H), 4.47 (m IH, 4.7-4.9
(m 2H, under D20), 6.94 (d, IH), 6.99 (s, IH, 7.16 (d, 1H), 7.31 (s, 1H),

7.35 (t, 1H,-7,-.4-7.5 (m 2H). Exanple 8 (8S,1

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

] heni cosa- 1(20),2(21), 3,5, 16, 18- hexagne- 8- car boxam de tetrahydrochl oride
175 HOH~OOF NY\ NH/NH2 2NHOp =x4 HCO 1INN2 NH2 At 0C, 0.181
m of a 4N hydrogen chl ori de-di oxane solution are added to a solution of 12
ng (0.012 mmol) of the coppound from Exanple 130A in | nl of dioxane. After
3 h at RT, the reacti Q s concentrated in vacuo and coevapor at ed
several tines wtHO . The remaining solid is dried to

const ant wei ght under Yield: 8.8 ng (99% of theory) Ms (ESI):
mz = 597 (M4HCO +H)' » S =1.55-1.95 (m 8H), 2.9-3.2
(m 814), 3.4-3.7 (m 4H)H4 ;46 (nt, 1H), 4.7-4.9 (m 2H,
under D20), 6.94 (d,_AH) H,7.32 (s, 1H), 7.35
(t, 1H), 7.4-7.5 Qg 51%5)- 4- Amino-N-((I S)4-amno-1-
([((1 S)-4-am no- | {@-[ (Z.amni hoet

2- oxoet hyl } butyl ) am no] car bonyy } butyl) - 1i@(r\’ﬂ-|zam noprppyl ) - 17- hydr oxy- 10, 13-d
i oxo-

9, 12-di azatricycl o[ 14x3HCl12. 6 |_| cosa-1(20), 2(21), 3~Rul6, 18- hexaene-8-carb
oxam de pentahydrochl ori de 2 2

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-5HCI+H)".

'H-NMR (400 MHz, D,0): 8 = 1.55-1.95 (m, 8H), 2.9-3.2 (m, 6H), 3.26 (m,, 1H), 3.3-3.7
(m, 7H), 447 (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 (5, 1H), 7.35 (¢, 1H), 7.4-7.5 (m, 2H).

Example 8

(85,115,148)-14-Amino-N-((15)-4-amino- I - {[(2-aminoethyl)amino]carbon 6yl}butyl) 11-
(3-aminopropyl)-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1. 12%]henicosa-
1(20),2(21),3,5,16,1 S-hexaene-S-carboxamide tetrahydrochloride




176 NH2 - - HOOONN- ~~/NH2 H2ZNHHH 0 p x5HO 1NH2 NH2 At 0C, 0.29
m of a 4N hydrogen chl ori de-di oxane solution are added to a solution of 24
nyg (0.02 nunol) of the conmpound from Exanple 133A in 1 m.of dioxane.
After.3 h: at 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 1[11 Yield: 17.5 ng (99% of
theory) M5 (ESI): mz = 725 (M 5HCL+H)' . 1H NWMR (400 MHz, D20): 6= 1.45-2.0
(m 12H), 2.36 (nt, IH), 2.9-3.2 (mIHH), 3.4-3.7 (m 4H), 4.1-4.25 (m
2H), 4.47 (m IH, 47-4.9 (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 2H). Exanple 10 (8S, |
1S, 149) - 14- Ami no- N- ((1' S) - 4- ami no- I-{[((l

S)-4-amno-|-{2-[(2-am ng
2- oxoet hyl }but yl ) ani H@ t X
hydr oxy- 10, 13- di oxo0- 9, 12- )= #clo[14.3.1.12,6

| heni cosa-1(20), 2(21), 3,/5, 16, 18y heyacne- 8- cgr boxami de pent ahydr ochl ori de

177 HO/\-NHZHOOO HIN H [ Nz ~0H O ) ~' X5H
\/lk \/RN/‘\/N) (

) 11- [ (2R) - 3- am no- 2- hydr oxypropyl ]-17-

At 0°C, 0.181 mi 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 (ESD: m/z = 597 (M-4HCI+H)".

'"H-NMR (400 MHz, D,0): & = 1.55-1.95 (m, 8H), 2.9-3.2 (m, 8H), 3.4-3.7 (m, 4H), 4.25
(me, 1H), 446 (m,, 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, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 9

(85,118,145)-14-Amino-N-((1.5)-4-amino-1- {[((15)-4-amino-1- {2-[(2-aminoethyl)amino]-

-oxoethyl}butyl)ammo]carbonyl}butyl) 11-(3-aminopropyl)-17-hydroxy-10,13-dioxo-
9,12-diazatricyclo[14.3.1.1% ]hemcosa—l(ZO),Z(Zl) 3,5,16,18-hexaene-8-carboxamide
pentahydrochloride



NH2 NHZ At 0C, 0.16 ml of a 4N hydrogen chl ori de-di oxane sol ution are added
to a '"solution of 13 ng (0.01 nmol) of the conpound from Exanple 134A in 1
m of dioxane. After 3 hat RT, the reaction solution is concentrated in
vacuo and coevaporated several tinmes with dichloronmethane. 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, 62Q:,5 = 1.4-2.05
(m | OH), 2.37-(me, -1H), 2.53 (nt, 1H),,2.8.-3.2 (m 10H), 3.3-3.7 (m
3H), 3.86 (nme, 1H), 4.1-4.21 (m 2H)744. 44 (nc, 1H), 4.7-4.9 (rn, 2H, under
D20), 6.95 (d, 1 H), 7.0 (s, I H), 7 18 (d, I H, 7.3-7.4 (m 2H), 7.4-7.5
(m 2H). Exanple 11 (8S,11 S, 14S)-14- Am no- N {(1 S) 4amno- I
-[({(4S)-4-am no-6-[ (2-am noet hyl ) am no] - 6-

oxohexyl}anlno)caéﬁpn {1- [ c2R) - 3- am n@w2- hydr oxypropyl ] - 17- hydr oxy-
10, 13-di ox0-9, 12-dlaza 14.3.1.1
6] heni cosa-1(20), 2(21 - hexaene- 8- gar boxam de pent ahydrochl oride
178 HO\ H O O HzZN N O 50HCI NH2 NHZ At 0C, 0.29 ml of
a 4N hydrogen chlori -‘-e JNL O d Nl uti on of - 24 ny
(0.02 mmol ) of théomflound fr anpl e ﬂSSA inf1 of di oxane. After 3
hat RT, the reaction ol ufhon |soconc~9\§zrat ed in vacuo and coevapor at ed

Yi

several tinmes with dichioronethane remaining solid is dried to
constant wei ght under xBkgh vaguum . 17.5 mg (99% of theory) MS
(ESI): mz = 741 (M 5HCL+H) +. ™ NMR (400 , D20): S = 1.45-2.05 (m 10H),
2.55 (m 1H), 2.68 (m 1H), 2.8-3.2

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 133A 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: 17.5 mg (99% of theory)
MS (ESD): m/z = 725 (M-5HCI+H)".

H-NMR (400 MHz, D;0): & = 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 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

(85,118,145)-14-Amino-N-((15)-4-amino-1- {{{(15)-4-amino-1- {2-[(2-aminoethyl)amino]-
2-oxoethyl jbutyl)amino]carbonyl }butyl)-11- [(2R) 3 amino-2-hydroxypropyl}-17-
hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1% ]hemcosa-l(zo) 2(21),3,5,16,18-
hexaene—S carboxamide pentahydrochloride




(m 10H), 3.3-3.7 (m 4H), 3.86 (m | H), 4.21 (m 2H), 4.44 (m 1 H),
4.7-4.9 (m 2H, udder.D20), 6.94(d 1H), 6.99(s IH, 7.17 (d, IH)),
7.33' (s, 1H), 7.35 (t, IH), 7.4-7.5 (m 2H): ... Exanple 12 (8S,1

|

I
S, 14S) - 14- Am no- N ((1 S) - 4- am no- | [({(4S) 4- am no- 6- [(2 am noet hyl)
am noj - 6-

oxohexyl}anlno)carbonyl]butyl} 11- (3-am nopropyl)-17-hydroxy- 10, 13-di oxo0-9, 1
2- diazatricycl o[ 14. 3. 1.

12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hqxaene 8- car boxam de pent a-

hydrochl oride 179 HO H O O N HZN H HN-~NHZ 0 O NHZ O x5HCI NHZ NHZ At
0C, 0.26 m of a 4N hydrogen chl ori de-di oxane solution are added to a
solution of 21 ng (O. 017 mmol ) of the conpound from Exanple 136A in 1 m of
di oxane. After 3 h e xeaction solution jg concentrated in vacuo and
coevapor at ed sB@er$ r ~di chl oronet ha The remaining solid is _
dried to constant |eId 15 ng (99% of theory)
M5 (ESI): mz = 409 Mz, D20): 8 = 1.45-1.95

(m 12H), 2.55 (m\1HH 2. " 1Hy, 2j9-3.B (f 10H), 3.42 (nt, 2H),

3.5-3.7 (m 3H), A4~ g ‘> PGQ)JH)M 9 4™ _2NH, under D20),

6.94 (d, IH, 8298 (ft, 17 Y d, ;_LH),H.32(s,?jH), 7.35 (t, 1H)),
(8

7.4-7.5 (m s.,,. AM). anpl e 1 115, 14S)-14-Amino-N-[(1 S)-4-am no-
| -({ [(29)-2,5-di am nopenfY19H ani no) ar bonyl ) -

butyl]-11- [(2R) 3- am nQ- 2- hiydr oxypr opyl J|- 17- hydr oxy- 10, 13- di oxo0- 9, 12-di azatr
icyclo- [ 14.3.1. 12" eni cosgul(20), 2( 2DNKH3, 5, 16, 18- hexaene- 8- car boxam de
pent ahydr ochl ori de 2

.....

" At 09C, 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-5SHCI+H)".

'H-NMR (400 MHz, D,Q):.8 = 1.4-2.05 (m, 10H), 2.37 (m,, 1H), 2.53 (m., 1H),2.8-3.2
(m, 10H), 3.3-3.7 (m, 3H), 3.86 (m., 1H), 4.1-4.21 (m, 2H), 4.4 (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

(85,1185,148)-14-Amino-N-{(15)-4-amino-1-{({(45)-4-amino-6-[(2-aminoethyl)amino]-6-
oxohexyl}amino)carbonyl]butyl}-11- [?R) -3-amino-2-hydroxypropyl]-17-hydroxy-
10,13-diox0-9,12-diazatricyclo[14.3.1.1*"Thenicosa-1(20),2(21),3,5,16,18-hexaene-8-
carboxamide pentahydrochloride



180 HO/ \ HOO HZNN"HNHNHZ OOHp x5HOd NHZ NH2 NHZ At 0C, 0. 256
m of a 4N hydrogen chl ori de-di oxane solution are added to a solution of 20
ng (0.017 mmol ) of the conmpound from Exanple 137A in 1 m of dioxane.
After.3 h at: 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: 13.5 ng (93% of theory)
M5 (ESI): mz = 670 (M5HC +H) +. ' H-NMR (400 MHz, D20): S = 1.5-2.05 (m
10H), 2.8-3.2 (m 8H), 3.3-3.7 (m 5Hg 3.86 (ne, 1H), 4.30 (me,-1H), 4.44
(mef 1H), 4.7-4.9 (m 2H, under D20), 6.94 (d, 1H), 6.99 (s, 1 H, 7.17 (d,
Il H, 733 (s, 1 H, 7.35 (t, I H, 7.4-7.5 (m 2H . Exanple 14
(8S,11S,14S)-14- Amino-N-((1S)-4-am no-1 -

([((4S)-4-am no; - di am nopentyl ] -

am no} - 6- oxid@ex onyl }butyl)-11-[ (2R) - 3-am no- 2- hydr oxypropyl ] - 17
- hydroxy- 10, 13-4z i i
1. 12. 6] heni cosgf1(20), 2621)\3, 5, 16, 16 hexaene- 8- car boxani de

hexahydr ochl or i{de ]hBl HJO O'JN\)L HZN - HN NN OOH O INH2 NH2 0

N
- /\/YY \/\NHZ
T NH, O
- x5 HCI \L

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-vacuum.

IZ

Yield: 17.5 mg (99% of theory)
MS (ESI): m/z = 741 (M-SHCI+H)".

'H-NMR (400 MHz, D;0): 8 = 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 (m,, 2H), 4.44 (m,, 1H), 4.7-4.9 (m, 2H,
udder D;0), 6.94 (4, 1H), 6.99 (s, 1H), 7 17 (d, 1H), 7.33 '(S,_lH), 7.35 (¢, 1H), 7.4-7.5 (m,
ZH)L [N

Example 12

{85,1185,145)-14- Amino-N- {(1.5)-4-amino-1-[( {{45)-4-amino-6-[(2-aminoethyl)amino}-6-
oxohcxyl}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



x6 HCI NHZ NHZ At 0C, 0.31 m of a 4N hydrogen chl ori de-di oxane sol ution
are added,to a solution.of,29:. ng (0.021 mol.) of the conpound from
Exanple 138A 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:
16.5 ng (78% of theory) Ms (ESI): mz = 798 (M6HC1+H)'. 'H NVR (400 MHz,
D20): S =1.45-2.05 (m 14H), ;.50 (me, I H), 2.72 (me, 1 H, 2.8-3.7 (m
15H), 3.89 (nme, 1H), 4.23 (ne, 1H), 6 (e, IH); 417-4.9 (m 2H, under
D20), 6.94 (d, 1H), 6.99 (s, IH, 7.17 (d, IH), 7.33 (s, 1H, 7.35 (t, 1H),
7.4-7.5 (m 2H). Exanple 15

(8S, 11S,143) - 14- Ami no-N- ((1S)-4-am no- | -{[((4S)-4-am no-6-{[(2S)-2, 5-di am no

anm no} - 6- ox tiRe> gonyl ) butyl )-11-(3-am nopropyl)-17-hydroxy-10, 13-

oxam de hexahydroctl orjjde 1182 Jd OO NH2Z N N N HZNf~HHOONHZ OXx 6

HCl NH2 NH2 32 A 03/ N r n Q NW ne sbl ution
are added tB8™ sdfutien oﬂ29 g (02021 %mound om Exanpl e
139A in |1 m of ddoxame, Afterg3 hat , the rﬂﬂgti@n solution is
concentrated in vacuo anjd coevaporatgd several tinmes with dichloronethane.
The remai ni ng SOlSiH-g is dried to coh&r: wei ght under hi gh vacuum Yi el d:
16.5 ng (78% of % gry) NGESH) : H(82 (M6HCI+H)'. 'H- NVR (400 MHz,
D20): S = 1;.45-1.95 (m 16Hf, 2.60 (m 1IH), 2.83 (m 1H), 2.9-3.1

9, 12-di azatri cygl o[ 14. 301. 1R' 6] h:i;ﬁza- 1(20),2(21), 3,5, 16, 18- hexaene-8-carb

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-5HCI+H)".

'H-NMR (400 MHz, D,0): = 1.45-1.95 (m, 12H), 2.55 (m., 1H), 2.68 (m;, 1H), 2.9-3.2
(m, 10H), 3.42 (mg, 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 (¢, 1H), 7.4-7.5 (m,
2H). Ton

Example 13

(85,118,145)-14-Amino-N-[(15)-4-amino-1-({[(2S5)-2,5-diaminopentyl]amino } carbonyl)-
butyi]-11 -L(ZR)-3-amino—Z—hydroxypropy]]- 17-hydroxy-10,13-diox0-9,12-diazatricyclo-
[14.3.1.1%°Jhenicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide pentahydrochloride



(m I OH), 3.3-3.75 (m 6H), 4.24 (m 1H), 4.49 (me, 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-[ (I S)-4-am no-| - ({[(1S)-4-am no-|-(2-{[(2S)-2, 5-di am nopen
tyl]-
am no) - 2- oxoet hyl ) but yl ] am no} car bonyl ) butyl ] -11- ( 3- am nopropyl ) - 17- hydr oxy-
10, 13-
di oxo-9, 12-di azatricycl o[ 14. 3. 1. 12' 6]dgeni cosa- 1(20), 2(21), 3, 5, 16, 18- hexaene-
8- carbox- am de hexahydrochloride 183 HO\ \ / (HH O HOOL NNuNH H2
Hp OHH x6 HCO NH2 NH2 NH2 At 0C, 0.3 ml of a 4N hydrogen
chl ori de-di oxane solution_are added to a solution of 28 ng (0.02 mmol) of
t he conpound from Exanpl £ 1¥ ¢ mM of dioxane. After 3 h at RT, the
_reaction solution i sHEoH ‘/n vacuo and coevapor at ed sever aI tinmes
with di- chloronethane. At M ng solid is dried to constant wei ght
under hi gh vacuum Yiel ¢: Q% of th&ory) M5 (ESI): mz = 782
(M6HCI +H)' . ' H NMR (40 ; Sw\il. ( H16H) 2.4 (me, 1H), 2.54
(m 1 H, 2.85-3.2*(HN : N™ 3. (m'1H, 3.45-3.65 (m
2H), 4.1-4.25 (m 2H), 4. o4
1H) 6.99 (s, 1H, 7.17 (d 11- ; 7.33 (s) 1H),
.~ .. Exanple 17 (84d! S 14S) - 14- Ami ng- N-[ (!

S) 4- ani no- |- ({[(1S)-4-am no-1|- (2N} (2S) -2, 5NHi ani nofNent yl ] -
am no} - 2- oxoet hyl ) but yl ] am no} car bonyl )butyl] 11-[ (2R) - 3- am no- 2- hydr oxypr op
yl]-17-

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.

2H, under D20), 6.94 (d,
35 (t, 1H), 7.4-7.5 (m

Yield: 13.5 mg (93% of theory)
MS (ESD: m/z = 670 (M-SHCI+H)".

'H-NMR (400 MHz, D;0): 8= 1.5-2.05 (m, 10H), 2.8-3.2 (m, 8H), 3.3-3.7 (m, 5H), 3.86
(m, 1H), 4.30 (inc, 1H), 4.44 (m, 1H), 4.7-4.9 (m, 2H, under D,0), 6.94 (d,-1H), 6.99 (s,
1H), 7.17 (d, 1H), 733 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 14

(85,118,145)-14-Amino-N-{(15)-4-amino-1- {[{(45)-4-amino-6-{[(25)-2,5-diaminopentyl]-
amino }-6-oxohexyl)amino]carbonyl } butyl}-11-[(2R)-3-amino-2-hydroxypropyl]-17-
hydroxy-10,13-dioxo0-9,12-diazatricyclo[14.3.1.1*%]henicosa-1{20),2(21),3,5,16,18-
hexaene-8-carboxamide hexahydrochloride



hydr oxy- 10, 13- di ox0-9, 12-di azatricyclo[14.3.1.12,6
] heni cosa- 1(20), 2(21), 3,5, 16, 18- hcxaene- 8- car boxam de hexahydrochl ori de 184
HONH2 - HOOO NIi2ZNNHHNHZ OOHOXx 6 HO NHZ NHZ NHZ At 0C, 0.39
m of a 4N hydrogen chl ori de-di oxane solution are added to a solution of 36
ng (0.026 mml) of the conpound from Exanple 141A in 1 m of dioxane. After
3 hat RT, the reaction solution is concentrated in vacuo and coevaporat ed
several tinmes with dichloronethane. The renmaining solid is dried to
constant wei ght under high vacuum §eld: 26 ng (99% of theory) M5 (ESI):
mz = 798 (M6HCL+H)'. 'H NWR (400 MHz, D20): b = 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 IH)),
3.45-3.65 (m 2H), 3.85 (m 1H); 4.1-4.25 (m 2H), 4.45 (m IH, 4.7-4.9
(m 2H, under O\ 6/95Xd, IH, 7.0 (s, 1H, 7.17 (d, 1H, 7.29-7.6 (
4H). Exanplh® \ ([£8S, 11 S, 14S)-14- Amino-1 | o
- ( 3- am nopr opyl - 10, 13-di oxo0-9, 12-
di azatricycl o[ 4. 3. 1. 13. 6] Neni cosa-4(20), 2(21), 3, 5, 16, 18npexaen- 8-yl ] car bony
|}-L- omthyl)IN (E-a;ﬂnoet hyl )H\Ljnit hi nam de pent aﬁydr chl oride 185 HO

N

o '\EOH 0 I NH, O
X 6 HC NH, -
,NHz NH,

2
- At 0°C, 0.31 m! 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 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.

m

N5-

Yield: 16.5 mg (78% of theory)
MS (ESD: m/z = 798 (M-6HCI+H)".

' i '"H-NMR (400 MHz, D,0): § = 1.45-2.05 (m, 14H), 2,50 (m., 1H), 2.72 (m,, 1H), 2.8-3.7

*“{m, 15H), 3.89 (m,, 1H), 4.23 (m,, 1H), 4.46 (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, LH), 7.4-7.5 (m, 2H).

Example 15

(85,115,145)-14-Amino-N-((1.5)-4-amino-1- {[{(4S)-4-amino-6- {[(25)-2,5-diaminopentyl]-
amino}-6-oxohexyl)amino]carbonyl }butyl)-11-(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
hexahydrochloride



OONH NH2 NH2 x 5 HCO At 0C, 0.58 ml of a 4N hydrogen chl ori de-di oxane

solution are added to a solution of. 47 ng .(0.039 mmol ) of the conpound from

Exanple 142A in 1 m of dioxane. After 3 hat RT, the reaction solution is

concentrated in vacuo and coevaporated several times with dichl oronethane:

The remaining solid is dried to constant weight under high vacuum Yield:

34 nmg (99% of theory) M5 (ESI): mlz = 711 (M5HC +H) +. '"H NVR (400 MHz,

DO: S=1.45-1.95 (m 12H), 2.9-3.25 (m | O, 3.38 (m, ..11H, 3.5- 3.7

(m 2H), 3.96 (m 1HJ};"4'.26 (m 1H)4g#. 47 (m 1H), 4.7-4.9 (m 2H, under

DzO, 6.94 (d, IH, 6.99 (s, 1H, 7.17 (d, 1H), 7.33 (s, 1H, 7.35 (t, IH),

7.4-7.5 (m 2H). Exanple 19 (85,11 S, 14S)-14- Ami no- N-[ (1S)-4-am no-1|-(2-

([(2S)-2,5-di am nopent yl ] am no} - 2- oxo-

ethyl)butyl]-1 i Aoprppyl ) - 17- hydr oxy- 10, 13- di oxo- 9, 12-di azatri cycl o[ 14

.3.1.12s] -H® - ‘ (21) , 3,5, 16, 18- hexaene- 8- car boxani de

penta( hydrotri GOt 0acSta e) 186 HOHONHZ NN N HZNHv IIIf 0 O 1NH,

O NH2 NHZ x TFA At QC, Q.19 ni 06 a 4N hydrogen chlori
.dde%Liijg\solutiqp-of 15 nmg (0.013 mmol ) of

; di oxane
e conpound from

solution-are
Exanpl e 143A_/q di2XanN. ALrer apA~RLA~L heNre [on solution is

concent rattel i nflvacuo anl| codlaporat el sevéral Jti W t chl or onet hane.

The remaining s@id driedg o cgnstant wei ghfyundgr hi gh vacuum The
crude product is convefted by prepayative HPLC (Reprosil ODS-A) nobile phase
acetoni- trile/0.2%aqgyeous trifluofoacetic acid 5:95 -4 95: 5)Ni_|nto t he
tetra(hydrotri¥Pltd oace 2

g) - NH,

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): 5 = [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

(85,118,145)-14-Amino-N-[(1S5)-4-amino-1-({[(15)-4-amino-1-(2- {[(25)-2,5-diaminopentyl]-
amino}-2-oxoethyl)butyl]amino} carbonyl)butyl]-11-(3-aminopropyl)-17-hydroxy-10,13-
dioxo-9,12-diazatricyclo[14.3.1 .lz‘s]henicosa-l (20),2(21),3,5,16,18-hexaene-8-carbox-
amide hexahydrochloride



Yield: 5.4 ng (34% of theory) M5 (ESI): mz = 668 (M5TFA+H)'. ' HNMR (400
MHz, D20): S =1.4-1.9 (m 12H), 2.39 (nei 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 (mMC, IH, 4.46 (m
1H, 4.7- 4.9 (m 2H, under D20), 6.94 (d, IH), 6.98 (s, | H), 7.11 (d, IH),
7.32 (s, I H, 7.35 (t, IH), 7.44-7.55 (m 2H). Exanple 20 (85,11

S, 14S) - 14- Ami no- N- (I - (2-am noet hyl )-3-{[ (2S) - 2, 5-di am nopent yl | am no} - 3- oxo-
propyl)-11-(3-am nopropyl )-17-hydroxy- 10, 13-di oxo-9, 12-di azatri cycl o[ 14. 3. 1.
12. 6] - henicosa-1(20),2(21),3,5,16,1 exaene- 8- car boxam de
penta(hydrotrifluoroacetate) 187 HOHONNNH2 HZN N O O O NH2 NH2 NH2
x5TFA At 0C, 0.19 ml of a 4N hydrogen chl ori de-di oxane sol uti on are added
to a solution of 14.8 ng (0.013 mml) of the conpound from Exanple 144A in
1 m of dioxane. Af RT, the reaction ,golution is concentrated in
vacuo and coel@po times with di orlonet hane. The remnai ni ng

id i i ght under hi gh yacuum The crude product is
bi |l e phase acetoni -

trilelO. 2%aqueostrmf|u roac : 5:5) into the
tetra(hydrotrifl 37%Qf jMiepry) M5 (ESI):

mz = 654 ( MENA+ : =N.5-20 (m | OH,
2.4-2.65 (m 2H), 325 347(m 2H) ,{ 3.53-3.68 (m 2H),
4.27 (mf 1H), 4.46 (m 1M, 4.7-4.9 2H, under D203 6.9-7.0 (m 2H),
7.05-7.15 (m 1H), 7.3-7.4 (m 2H), 7.42-7.52 (m 2H).

X6 HCI NH NH, NH,

2

At 0°C, 0.3 ml of a 4N hydrogen chloride-dioxane scolution are added to a solution of 28
mg (0.02 mmot} of the compound from Example 140A in 1 ml 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): 8= 1.4-1.9 (m, 16H), 2.4 (m,, 1H), 2.54 (m,, 1H), 2.85-3.2 (m,
11H), 3.29 (m¢, 1H), 3.39 (mn, 1H), 3.45-3.65 (m, 2H), 4.1-4.25 (m, 2H), 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 (1,
1H),7475(m 2H). o

7 Example 17

(85,115,145)-14-Amino-N-[(15)-4-amino-1-({[(15)-4-amino-1-(2- {[(25)-2,5-diaminopentyl}-
amino}- 2-oxoethy1)buty1]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



Exampl e 21 (8S, 11S, 14S)-14-Ami no-N-[ (I S) - 4-am no-| - (2-

([(2S)-2,5-di am nopentyl]am no } -2-oxo-

et hyl )butyl]-11-[ (2R) - 3- anm no- 2- hydr oxypr opyl ] -1 7- hydr oxy- 9- met hyl - 10, 13-di o
X0-

9, 12-di azatricycl o[.14. 3. 1. 12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene-8-carb
oxanmi de pentahydrochloride 188 HO'2y - HONH2 N /NHZNNZ?IIf OCH3 O
O OHx 5 HJO NH2 NH2 z At 0C, 0.161 m of a 4N hydrogen chl ori de-di oxane
solution are added to a sol ution of i .9 mg (0.011 mmol) of the conpound
from Exanple 118A in 1 m of dioxane.” Aiter 3 h at RT, the reaction
solution is concentrated in vacuo and coevaporated several tinmes wth

di chl oronet hane. The remaining solid is dried to constant wei ght under high
vacuum Yield: 9/ heory) Ms (ESI): = 698 (M 5HC +H) +. The
exanpl es |i stied— png table are pr d in analogy to the
procedure of Exangke drochl oride or Hydro(trifluoroacetate) salt
according to the sol ation t hog anpl e Precursor Structure
Anal ytical Data {No. Hexanpl e P2 11’_?rA [ \}/ LGM5 (Method 10): Rt = 1.80
mnH H"H H N z 654N( M

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 MHz, D;0): & = 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, 4H). i

Example 18

N*-(N2-{[(88,118,14S)-14-Amino-11-(3-aminopropyl)-17-hydroxy-10,13-dioxo-9,12-
diazatricyclo[14.3.1 .12'6]henicosa-1(20),2(21),3,5,1 6,18-hexaen-8-yllcarbonyl}-L-
ornithyl)-N-(2-aminoethyi)-L-ornithinamide pentahydrochloride



[H I\ 4 TFA NHt 23 114A HO/ / LC-MS (Method 10): Rt = 2.11 nin p q M
(ESI): mz =639 (M H4HCI+H)+. 0 °~ CH, O NNH, O 4xHCI NH1 189 Exanple -

Precursor Structure Analytical Data No. Exanple . 24 116A HO LC-MS ( Met hod
10): R = 1.91 min M5 (ESI): mz = 739 (M HNONCH3 0 N 5HCI +H) + Sx HG

NH NH NH2 Jr H2N 25 122A - - MS (ESI): mz = 643 (M HO\ / \ / 4HCl+H)+
NJ NNH H2 NN~\NO ~OH O SOH 4x HCl NH2 NH2 26 127A M5 (ESI): mlz = 613
(M

185

Q o -
H
H H
NH,
NH

2 x 5 HC!

At 0°C, 0.58 mli 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 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: 34 mg (99% of theory)
MS (ESI): m/z = 711 (M-5HCI+H)".

'H-NMR (400 MHz, D;0); 8= 1.45-1.95 (m, 12H), 2.9-3.25 (m, 10H), 3.38 (m}, 1H), 3.5-
3.7 (m, 2H), 3.96 (me, 1H}"4.26 (m., 1H), 4.47 (mn,, 1H), 4.7-4.9 (m, 2H, under D30), 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

(85,115,145)-14-Amino-N-[(15)-4-amino-1-(2- {[(25)-2,5-diaminopentyl]amino } -2-0xo-
ethyl)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-hexaene-8-carboxamide penta(hydrotrifluoroacetate)



HO 4TFA+H) + - J4~ _JIO'HNWR (400 Mz, HNNY "N HV'N N D20): S=
1.5-2.0 (m 8H), ' =HO H2.853.2 (m 6H, 3.3-3.7 OH(m 4H), 3.83
(med 1H), 4xTFA NH2 NHp 4.35-4.5 (m 2H), 4.6 (me, | H), 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 M8 (ESI): mz = 597 (M HI-C) 4TFA+H)+ OIl oll 'H NVR (400
Mz, HNY NNV NNH, D20): S= 1.5-2.0 (m 8H, o HoH29-3.2 (m 6H),
3.3-3.7 4 x TFA (m 6H), 3.96 (ne, |H)), NFiI NH, 4.47 (me, 1H), 4.7-4.9 (m

2H, under D20), 6.94 (d, 1H), 6.98 { % 7.17 (d, 1H), 7.31 (s, 1H),
7.35 (t, 1 H, 7.4-7.5 m 2H. 190 arrple Precursor Structure Anal yti cal
Data No. Exanple 28 132A Ho LC-Ms (Method 17): R _ x 1.92 min AN MS
(ESI): mz =703 (M H J N N N NHHCI +H) +

NH,

x5 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 | 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 (ESI): m/z = 668 (M-STFA+H)".

'"H:NMR (400 MHz, D;0): § = 1.4-1.9 (m, 12H), 2.39 (m,; 1H), 2.57 (m,, 1H), 2.83-3.17
(m, 9H); 3.32 (mg, 1H), 3.41 (me, 1H), 3.5-3.7 (m, 2H), 4.21 {ms, 1H), 4.46 (m., 1H), 4.7-
4.9 (m, 2H, under D;0), 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

(85,118,145)-14-Amino-N-(1-(2-aminoethyl)-3- {[(25)-2,5-diaminopentyl Jamino } -3-0x0-
propyl)-11-(3-aminopropyl)-17-hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1%6]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide penta(hydrotrifluoroacetate}



" H-NMR (400 Mz, o o \Il D20): S=1.5-1.8 (m 8H), 4 x HO “NH, NH,
2.8-3.1 (m 9H), 3.27 (me, OHIH), 3.35-3.45 (m 2H), 3.58 (ne, |H)),
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 MS (ESI): mz = 597 (M "o 4HCL+H)+ - Jol~ 'H NVR (400 Mz, HN H Y
"N H-—~N NH, D20): S = 1.55-1.95 (m o0 " o " 8H), 2.85-3.18 (m 7H), \II
3.2-3.7 (m 5H), 3.95 (me, 4 x HOl NH, NH, 1H), 4.45 (nme, 1H), 4.7- 4.9 (m
2H, under D20), 6.94 (d, | H), 6.98¢p, } H, 7.17 (d, IH, 7.31 (s, Il-,.
7.35 (t, 1H), 7.4-7.5 (m 2H). 30 123A HO - - LG-MS (Method 10): R _ 1.77
mn JR- M5 (ESI): mz = 725 (M H N HV HH NH 5HCl+H)+ O OH, OF7 I H

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 3hvat - - o
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 trifluorcacetic acid 5:95 — 95:5) into the tetrathydrotrifluoroacetate)..

Yield: 8.9 mg (57% of theory)
MS (ESD): 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 (m,, 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, 2H).

Example 21

(85,1185,145)-14-Amino-N-[(15)-4-amino-1-(2- {[(2S)-2,5-diaminopentyl J]amino }-2-ox0-
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



X & X

5H0 NH NH, |I\ ONH 31 124A HO\ / \ LCGM (Method 10): R _ 1.95 mn
'01~ JIO~ M5 (ESI): mz =668 (MHNNN M~ Hx 4HCI+H+ O\ CH O/{I\ H
4 HO1 ON NH, |1 NH 191 Exanple Precursor Structure Analytical Data
Exanpl e No. 32 125A HO - - LCG-MS (Method 10): R, \ / \ / 1.92 min OlIl oll
M (ESI): mz =611 (M ' HNNY'NNY 'N- NH 4 -1Cl+H' FEH 0\ CH
O\ x4 HA II\ 11\ ~. NH NHz 33 126A HO - - LC-M5 (Method 10): R _ \ /
\' / 1.81 nin ONHz M5 (ESI): mz = 583 (M
188

NH

NH,

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.

Yield: 9 mg (95% of theory)
© MS (ESD): m/z = 698 (M-SHCI+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. L. I
Example | Precursor Structure Analytical Data
No. Example
22 112A LC-MS (Method 10): R;=
1.80 min
MS (ESD: m/z = 654 (M-
ATFA+H)".

23 114A LC-MS (Method 10): R, =
2.11 min
MS (ESI): m/z = 639 (M-

4HCI+H)",




NJN/U _ . 4HC+H)' ZNN~" T( NH O  CH OOx 4 HC I\ NH 34 145A - -
MS (ESI): mz =641 (M \ / YP\~/ 4TFA+H)+ HNNY AN N~~ N2 HO OO INH
X 4TFA ' OH NHz ~I\ NH2 35 41.46A Ho - - MS(ESI): mz = 611 (M \ / JQ~ /
ATFA+H) + HN NV N N-A~. NHS H O\ OII\ ONH x4TFA NH "\ NHS 36 147A -
- MBS (ESI): mz =668 (M\ \ / 5TFA+tH)+ N O INH 0 0o x STFR NHS 1. ~~Nl |}
NI Hi

189

Example | Precursor Structure Analytical Data
No Example

24 116A

LC-MS (Method 10): R, =
1.91 min

MS (ESD): m/z = 739 (M-
5HCI+H)"

25 122A MS (ESD): m/z = 643 (M-

4HCHH)"

26 127A MS (ESI): m/z =613 (M-
4TFA+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-
4TEA+H)"

'H-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),
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), 7.31 (s, 1H), 7.35 (¢,
1H), 7.4-7.5 (m, 2H).

.}:ui

27 131A




192 Exanple Precursor Structure Analytical Data No. Exanple . 37 148A HO /
- M5 (ESI): mMz =655 (M - 5HCI+H . H N NNNH3 H )y OCH3 ONH3 OH NH3
NH 9% HCI 38 149A/ Ms (ESI): mz = 627 (M HO- \ / 4HCI+H)*. N JA NH H
HN_N OCH3 O OHz ((\\ NHNHz % HCl Exanples 39 to 93 listed in the

followng table are prepared in analogy to the procedure of Exanple.l, as’
hydr ochl oride or hydro(trifluoroacetate) salt according to the respective

i sol ati on met hod. Exanple Precursor Structure- Analytical Data 4W

190

Example | Precursor Structure Analytical Data

Example
No. Xamp

28 132A

LC-MS (Method 17): R, =

1.92 min
MS (ESI): m/z = 703 (M-
4HC1+H)

'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 (, 1H), 7.36-
7.46 (m, 2H).

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, |H),
7.17 (d, 1H), 7.31 (s, 1H), .
7.35 (t, 1H), 7.4-7.5 (m,
2H).

LC-MS (Method 10): R, =

1.77 min
MS (ESI): m/z = 725 (M-
SHCI+H)*

29 119A

30 123A

31 124A LC-MS (Method 10): R, =
1.95 min
MS (ESI): m/z = 668 (M-

4HCI+H)*




No. Exanple 39 227A - NH LC-M5 (Method 2): R, _ HO\ ! 0.25 min o OH M5
(ESl): mz = 657 (M N N~~N 4TFA+H)*. HzNi | NH OCH3 OO0 ~OH.AXTFA NH3
40 228A h LG M5 (Method 10): R, _ 5.TFA 1.08 min p p M5 (ESI): mz = 741

(M HNi! pOHo p RSTFA+tH)*. H3N H O NH3 NH3 NH, 193 Exanple Precursor
Structure Analytical Data No. Exanple 41 229A HO/ \ \ O NH, NH LC- M5

(Method 10): R =0.86 - - "" H mn HM (ESI): mz =727 (M HN1
5TFA+H)'. H 5xTFA , NH, 42 230A No / \ - LCGMs (Method 1): R =0.3 mn
H- g M5 (ESI): mz = 768 (M 191
Example | Precursor Structure Analytical Data
No Example
32 125A LC-MS (Method 10): R, =
1.92 min ,
MS (ESI}: m/z = 611 (M-
' AHCI+H)"
33 126A LC-MS (Method 10): R,=
1.81 min
MS (ESD): m/z = 583 (M-
4HCHH)"
34 145A MS (ESI): m/z = 641 (M-
4TFA+H)"
OoH
N NH2 R
35 F146A MSI(ESD): m/z = 611 (M-
4TFA+H)"
36 147A MS (ESI): m/z = 668 (M-
5TFA+H)"




HNNHBGHC+H'. o " o NH, , HHNWR (400 Mz, DZO): 5 = 1.5-1.9 (m 16H),
NH, NH, 6xHCO NH 2.9-3.3 (m 9H), 3.4-3.8 (m ''. 6H), 4.0 (me, IH, 4.26
(me, |H), 4.47 (me, 1H), 4.7-4.9 (m 2H, under D20), 6.95 (d, 1H), 6.99
(s, 1H), 7.17 (d, IH), 7.31 (s, 1H), 7.35 (t, IH, 7.4-7.5 (in, 2H 43
231A - LC-MS (Method 10): R = 0.46 HO/\ / CH3 min MBS (ESI): mz = 640 (M
HNH}IOS5HCI+H)'. NA ~ HZNHNY 'HNHZ OONH \1 NHZ 5 x HC NH2 44
232A NH, LG MS (Method 1): R = 0.31 JNI~nin,,. "H M (ESI): mz = 768
(M HNBHCI+H)'. o Il lol o NH NH2 6xNl 45 233A / \ - LG-MS (Method 2): R
=0.26 HO- \ / nin 0O M (ESI):fgfz = 711 (M H 1J p xH HRH"" TH

5HCI +H) ". NH, NH, 5xHC

Example | Precursor Structure Analytical Data
Example
No. _ _
37 148A MS (ESI): m/z = 655 (M-

S5HCHH)".

38 149A MS (ESI): m/z = 627 (M-

4HCI+H)".

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
duces "No. Example Hoere
k1 227A LC-MS (Method 2): R, =

NH,
)’ 0.25 min
oH . MS (ESI): m/z = 657 (M-

H H
\A/HY-\N 4TFA+H)".
H,

10 228BA LC-MS (Method 10): R, =
Sx TFA 1.08 min

MS (ESI): m/z = 741 (M-

n"\/\iu ~ 5TFA+H)*.




NH, 194 Exanple Precursor Structure Analytical Data No. Exanple 46 234A
LC-M5 (Method 2): R, = 0.28 HzN N mn.MS (ESI): mz= 743 (M H OH 5HCI +H)4
. HOHNHN MNHO ~OH NH2 5 x HC NHz 47 235A / \ - CH LC M5
(Method 1): R =0.30 nin HRMNH M (ESI): mz=711 (M H2N N p~..LfO
HN~~NH 5HCI+H)4 . O HI HNO S HCO NH2 NH 48 236A Ha \ - LG M (Method
1): R =0.31 mn NNol NH Mf.(ESI): mz =713 (MHXx Nqgq r0 HN - NW
5HCI +H)'.  HN_

193

Example | Precursor Structure Analytical Data
No. Example
- 41 229A

LC-MS (Method 10): R,=0.86 | - - -
min

MS (ESI): m/z = 727 (M-
STFA+H)*. '

LC-MS (Method 1): R,=0.3
min

MS (ESI): m/z = 768 (M-
6HCI+H)",

_| '"H-NMR (400 MHz, D,0):

6 =1.5-1.9 (m, 16H),
(2.9-3.3 (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, 1H),
6.99 (s, 1H), 7.17 (d, 1H), 7.31
(s, 1H), 7.35 (t, 1H), 7.4-7.5
(m, 2H). ‘

LC-MS (Method 10): R, = 0.46
min

MS (ESI): m/z = 640 (M-
SHCHH)".

42 230A

43 231A

44 232A LC-MS (Method 1): R,=0.31

min Fusus.

MS (ESI): m/z = 768 (M-
GHCIH+H)". :

45 233A LC-MS (Method 2): R, = 0.26
min

MS (ESI): m/z =711 (M-
SHCI+H)".




~OH vV Yl 03x HO NH2 NS 49 237A No /-\ \ NH, LG M (Method 1): R = 0.31
mn Hj g/~ ~"Fi, M (ESI): Si =725 (MNNHII J NH 5HCI+H , 0 0 0 NH2
5Xx HO ~d-.... 4... 50 238AHo / \ - NHz LGCMS (Method 1): R = 0.23 nin
MS (ESI): mz = 627 (MNn 4HC +H)'. H N NH OHO 0 4x HO NH, 51 239A
LC-MS (Method 10): R = 1.95 HOCH nin MS (ESI): mz = 683 (M MH o
AHCI+H)'. HeN H N H O 4xHC 1" NH, NHz r NHz 1 OH 195

194

Example | Precursor Structure Analytical Data
No. Example
46 234A

LC-MS (Method 2): R,=0.28
min

MS (ESI): m/z = 743 (M-
SHCIHH)".

47 235A LC-MS (Method 1): R,=0.30
min

MS (ESI): m/z= 711 (M-
SHCI+H)".

48 236A LC-MS (Method 1): R, = 0.31
min

MS (ESI): m/z = 713 (M-
SHCIH+H)".

LC-MS (Method 1): R;=0.31
min

MS (ESI): m/z =725 (M-
SHCI+H)".

49 237A

50 238A LC-MS (Method 1): R, =0.23
min .

MS (ESI): m/z= 627 (M-
4HCI+H)".

LC-MS (Method 10): R,=1.95
min :

MS (ESI): m/z = 683 (M-
4HCHH)".

51 239A




Exanpl e Precursor Structure Analytical Data No. Exanple 52 - - 240A / \
LC-M5 (Method 2): R, =0.28 Ho/ min M (ESI):.mz =729 (M H IxCl HH
SHCI+H)'. HNH Hami* 0 OOHONH Cf 5x HCO NH2 H 10H H2 N ~/NH 53 241A HO
/ \ - LCGCM (Method 3): R =0.26 mn NH M (ESI): mz = 757 (MH N Nom
,, |- 0oBHCI+H)', O HrNHNH NH, S X HC H2N O 54 242A 0l~ LC- M5 (Met hod
2): R =0.28 HHVH7 N4, mn/ \ M5 (ESI): mz =727 (M Il HO- \ [/ ~'I
OH SHCl+H)'. - H NH N

195
Example | Precursor Structure Analytical Data
No. Example
52 . - 240A LC-MS (Method 2): R, = 0.28

min
MS (ESI): m/z = 729 (M-
SHCI+H)".

53 241A LC-MS (Method 3): R, =0.26
min

MS (EST): m/z = 757 (M-
SHCI+H)",

54 242A LC-MS (Method 2): R, = 0.28
min

MS (ESI): m/z= 727 (M-
SHCI+H)". :

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
(mn, 4H), 3.85 (m,, 1H), 4.22
(m,, 1H), 4.35 (m,, 1H), 4.43
(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, IH),
7.35 (t, 1H), 7.4-7.5 (m, 2H).




HNHO OO0 NH2 Sx HCl 55 243A LC-M5 (Method 10): R =1.96 HDmn M
(ESI): mh =741 (M HD- H4HC1+H)'.. HN N "N N ~~NH ' 14- NMR (400 MHz, .D20):
Z' OHO0O8=1.6-2.15 (m 8H, 2.3 (m ~OH HNO 2H), 2.9-3.3 (m 10H),
3.4-3.8 0 (m 4H), 3.85 (nt, 1H, 4.22 H2N (nme, 1H), 4.35 (ne, IH, 4.43
NHz O (mh, 111), 4.7-4.9 (m 2H, under 4 x HC D=0), 6.94 (d, tH), 6.98 (s,
HN~~NHZ 1H), 7.17 (d, 1H), 7.32 (s, IH), 7.35 t,IH 7.4-7.5(m2H). 196
Exanpl e Precursor Structure Analytical Data No. Exanple 56 244A HO - -
LCGM5 (Method 10): R = 1.86 _ ”1'”19%’5 (ESI): mz =741 (MH OH 4HC +H) " .
N~ NHZNHN~NHZ O -\Ir HN ~O

Example | Precursor Structure Analytical Data

No. Example

.- 56 244A LC-MS (Method 10): R, = 1.86 -

min
MS (ESI): nvz= 741 (M-
4HCHH)".

¢

57 245A LC-MS {Method 10): R, = 1.96
min

MS (ESI): m/z = 739 (M-
4HCIHHY"

58 246A LC-MS (Method 10): R,=2.10
min

MS (ESI): m/z = 739 (M-
4HCl+H)+'.

-]
E. :

59 247A LC-MS (Method 10): R, = 1.87
min

MS (ESI): m/z =725 (M-
4HCIHH)".

4 x HCI j NH, L




OOHO / H2N ~ dxHOJ HN O 1 HzN NH2 57 245A - LC-MS (Method 10): R =

1.96 HOh min MS (ESL): mz = 739 (M NHA4HC +H)'. HZNN N ~~NHz o0 H o JI
HN O HZN ONHZ O 4xHO HN -~NHz 58 246A / \ - LC-MS (Method 10): R, =2. 10
HO/ CH3 min M8 (ESI): mz =739 (M N,O HA4HCO+H'. 5.... H2N N N, v~NH
OZ OFINO1J OH2NFIN O 4 x HC

197

Example | Precursor Structure Analytical Data
No. Example
60 248A

LC-MS (Method 3): R, = 0.25
min

MS (ESI): m/z = 699 (M-
SHCIHH)".

61 249A LC-MS (Method 2): R,=0.28
min

MS (ESI): m/z= 711 (M-
SHCHH) .

62 250A LC-MS (Method 2): R, = 0.28
) min

MS (ESI): mfz = 741 (M-
SHCI+H)",

63 251A LC-MS (Method 2): R, = 0.24
min
MS (ESI): m/z = 741 (M-
SHCHH)'.

64 252A LC-MS (Method 2): R, = 0.28
min

MS (ESI): m/z = 683 (M-
SHCIHH)",




H2N NHZ 59 247A HO -
(MHjN -H 4HC +H) ' .

Exanpl e Precursor Structure Anal yti cal
(Method 3):
.~ . LSO HNC NH 5HC1+H) ~,

It,

(Method 2): R,

SHCI +H) * .

LC-MS (Method 10): R =
HZN N HNNHZ O HN O Q HZN HN- LO 4 x HO HZN NHZ 197
Data No. Exanple 60 248A \ LC M5

1.87

=0.25 NH, nmin NJ HW M (ESI)

= 0.28 HO\ / CH nin o NH MS (ESI):

O 7 1 OHO NH, 5xHC

198

~NHi

mn M (ESI): mz = 725

mz =699 (M HP HN NN
61 249A / \ - LG MS
mz =711 (M HZN N L/ O

Example
No.

Precursor
Example

Structure

Analytical Data

-~ 65

253A

LC-MS (Method 2): R, = 0.28
min

MS (ESI): m/z = 699 (M-
SHCI+H)".

66

254A

ZX

NS

H N
in
N

o]
HN
H
NH.

QO
2 (0]

0
4 x HCI

L
O

HN\/\NHZ

LC-MS (Method 10): R, = 1.88
min

MS (ESI): m/z = 725 (M-
4HCI+H)*,

67

255A

‘min

, | TH-NMR (400 MHz, D,0):

LC-MS (Method 2): R, = 0.29

MS (ESI} m/z = 668 (M-
SHCI+H)".

§=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,, 1H),
4.46 (m,, 1H), 4.63 (m,, 1H),
4.94 (m,, 1H), 6.94 (d, 1H), 3|
7.07 (s, 1H), 7.25 (d, 1H), 7.30
(s, 1H), 7.45 (d, 1H), 7.55 (d,
1H)

68

256A

LC-MS (Method 2): R, = 0.27
min

MS (ESI): m/z = 641 (M-
4HCIHH )"

'H-NMR {400 MHz, D,0):
§=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, 1H), 7.18
(d, 1H), 7.36 (t, 1H), 7.49 (d,
1H), 7.55 (d, 1H)




'~('i ONHN ~NH O "NH2 SxHCI O NH 62 250A HO/ \ - LC-MS (Method 2):
1t, = 0.28 nmin 4 H- NHMS (ESI): mz = 741 (MHN N N r0 5HCI+H +. 0 NH
INH, H H SxHCI HNNH9 63 251A Ho / \ \ cH LC-MS (Method 2): R = 0.24 SxHC
mn-~ HM (ESI): mz =741 (M HNp~ o NQNH, SHO+H'. -~~'" ' HyNO
NH, NH, 64 252A HO/ \ - LC-MS (Method 2): R, = 0.28 \ / NH, nin HQ M
(ESI): mz = 683 (M HzN H-4~N O HNC -NH5SHCI +H)'. 0 0 NHg 5xHCL NH 198

199

Example | Precursor Structure Analytical Data
No, Example
69 257A

LC-MS (Method 2): R,=0.20 _ |-
min
o MRz o MR | MS (ESI): m/z = 796 (M-
Y GHCHH)".
s © \L o 0 "H-NMR (400 MHz, D,0):

6 xHCI w, | &= 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 (s, IH),
7.44 (1d 1H), 7.54 (d, 1H).
LC-MS (Method 2): R, = 0.25
min :
MS (ESD): m/z =741 (M-
SHCIHH)".

HH, NH,

70 258A

71 259A LC-MS (Method 10): R, = 0.86
min

MS (ESI): m/z = 798 (M-
6HCI+H)",

72 260A LC-MS (Method 2); R;=0.15

min

MS (ESI): m/z = 782 (M-

6HCI+H)".

H-NMR (400 MHz, D,0):

§=1.3-1.95 (m, 1§H), 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
" Q O min

H\j\ N MS (ESI): m/z =754 (M-

WL Ili /\/\]i . 6HCHH)".
Y N ﬂAT\'




Exanpl e Precursor Structure Anal ytical

(Method 2): R,

NIl H SHC +H)' .
1.88 HO -

R =

HNHNI1I'NH 0 OO0 5X HC
mn M5 (ESI)

mz = 725 (M H 4HC

OHNNO HZNONH O 4 x HC HM/\NHz 67 255A / \

VINH ' H-NVR (400 MHz, D20): O NH2 S = 1.55-1.95 (

(s, 3H),

himf

Data No. Exanple -

=028 CH HNAN 9%HnnHOHM(ESI): mz =699 (M N
NHz 66 254A LC-MS (Method 10):

65 253A

0 LG M

+H) . 4Nj NHNNNH O H

- LG M8 (Method 2):
0.29 HO\ / CH3 min M5 (ESI): mz = 668 (M N H O 5HO +H) +.

m 121-1), 2.24

X H-

2.8-3.2 (m 9H), 3.3 200
Example | Precurser Structure Analytical Data
No. Example
74 262A LC-MS (Method 2): R,=0.2

min
MS (ESI): m/z= 755 (M-
5HC1+H)*.

15

263A

LC-MS (Method 2): R,=0.2
min

MS (ESI): m/z= 753 (M-
SHCI+H)".

T6

264A

LC-MS (Method 2): R, =0.2
min

MS (ESI): m/z = 768 (M-
6HCIHH)'.

7

265A

LC-MS (Method 2): R, =0.2

min )
MS (ESI): m/z = 784 (M-
GHCHHY".

78

266A

LC-MS (Method 2): R,=0.26
min

MS (ESI): miz = 725 (M-
SHCHH)".

79

280A

LC-MS (Method 2): R,= 0.2
min

MS (ESI): m/z = 685 (M-
SHCI+H)".

HNNN



NH2 NH, 3.7 (m 4H),

(rre1‘1|_|)1

1H), 7.55 (d,
(ESI): mz

4, I
6.94 (d, 1H), 7. d,
1H) 68 256A HO NH2 LC- M5 h
=641 (M~\ 4HCI +H ). | HzNHNN 7~ N .,,NH2 ' H NVR(400 MHz,
2.49

D20): O\ CH3 0 0 S =

(m 1311),
6.92- 7.02 (m 2H),
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Assessment of the physiological activity
~ 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
MgS04 magnesium sulfate
MIC minimum inhibitory concentration
MTP microtiter plate
NaCl sodium chloride
Na;HPO, disodium hydrogen phosphate
NH.Cl ammonium chloride
NTP nucleotide triphosphate
PBS phosphate-buffered saline
PCR polymerase chain reaction
PEG polyethylene glycol
PEP phosphoenolpyruvate
Tris tris[hydroxymethyl)aminomethane .
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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 ul of cAMP (11.25 mg/ml) are additionally added per 50 ul 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 ug/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
MgS0Oy4, 0.1 mM EDTA, 33.3 mM DTT pH 7.8, 270 uM CoA, 470 pM luciferin, 530 uM
ATP) are added, and the resulting bioluminescence 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 ICsg.

In vitro transcription-translation with .S. aureus extracts

Construction of an S. aureus luciferase reporter plasmid

For the construction 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 capA! 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 pBESTIuc as template it is possible to isolate a PCR product which contains the
firefly luciferase gene with the fused cap4/ promoter. This is, after restriction with Clal
and HindIll, ligated into the vector pPBESTluc which has likewise been digested with Clal
and HindIII. The resulting plasmid pla can be replicated in E. coli and be used as template
in the S. aureus in vitro transcription-translation test.

Preparation of S30 extracts from S. aureus
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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 KCI, and the resulting pellets are frozen at
-20°C for 60 min. The pellets are thawed on ice in 30 fo 60 min and taken up to a total
volume of 99 mi in buffer B (10 mM Tris acetate, pH 8.0, 20 mM magnesium acetate,

t 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 pul
of a 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 pM amino acids (complete from Promega), 75 pg 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 supematants are dialysed against 2 1 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 ICsg in the S. aureus in vitro transcription-translation assay
t

The inhibition of protein biosynthesis of the compounds ¢an 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. aureus. 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 ul of the substance to
be tested, dissolved in 5% DMSOQ, 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 ug of folic acid/mi, 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 (Na; 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 uM CoA, 470 uM luciferin,
530 pM 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 ICsy.

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 10" 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% CO,. 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.

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-A5 [ISBN 1-56238-394-9]. NCCLS, 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
microtiter plate scale. The bacterial microbes are cultivated in a minimal medium

(18.5 mM Na,HPOq, 5.7 mM KH,POy4, 9.3 mM NH,Cl, 2.8 mM MgSOy, 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 exception of phenylalanine;
[H.-P. Kroll; unpublished]) with the addition of 0.4% BH broth (test medium). In the case
of Enterococcus faecium 14001, 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 ODs73 of 0.001 (to 0.01 in the case of enterococci) in
fresh test medium, and incubated 1:1 with dilutions of the test substances (1:2 dilution
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steps) in test medium (200 pl final volume). The cultures are incubated at 37°C for 18-24
hours; enterococei in the presence of 5% CO.

The lowest substance concentration in each case at which no visible bacterial growth
occurs any longer 1s 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-AS .
[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 pul) 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. .
e Fune

Table A (with comparative example biphenomycin B)

Biphenomycin <0.03 >32 0.5 1.5
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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 is in 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
EDjg = 1.25 mg/kg for the compound of Example 2.

Determination of the spontaneous resistance rates 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,HPOy, 5.7 mM KH;POj4, 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/m! 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 ml of a phosphate-
buffered physiological NaCl solution (about 2x10° microbes/m1). 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.
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centri ftiggd:l O%SQ?%SZ‘;#E@% H‘lﬁ"%e sacrfalgI bggﬁ |tleg?1%,o pié%ﬁna%?@t?@@#e@%ﬁo@%ﬁgmfer C
(670 nmM PEIELERL at e, pH 8.0, 20 mM nagnesi um acetate, 7 mM Na3

phosphoenol pyruvate, 7 mM DTT, 5.5 nM ATP, 70 M am no acids (conplete from

Pr onmega) > i Ki . I Germany)/ M are added to the
upper 2/ o chh%ﬁ'"be dim Iisl? ﬂm{rﬁr L fe incubated at 37C for 30 min.
The supernatants are dialysed against 2 1 of dialysis buffer (10 MM Tris
acet at e,cqbsRitdn: 14 M magnesi um acetate, 1 nM DIT, 60 nmM pot assi um
acetate) 1n a dralysis tube with a 3500 Da cut-off with one buffer change at
4C overnight. The dialysate is concentrated to a protein concentration of
about 10 mglofthelypnipoved bNBxidisle 1§11 R v pslyttiprnailybolatiohnBEG0 G Cvawder
(Sigma, fGem@nyls.at 4C. The S30 extracts can be stored in aliquots at -70C.
Determination of the ICsn_in the S. aureus in vitro
transcription-translation assay The inhibition of protein biosynthesis of
the conmpaemggionan 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 plasmd pla as tenplate and cell-free
S30 extThecbmpobhdiofihed idveativibis dissobad together avithipel steyhydénetdivcol 8 irt thag

| uci f er aggerogith rrridgt Fet solution is bterilindgdilasticrb@oty diameter 0 PRqumaymdnt of S30
extract dipeRdcdsmiier 2bpte: ddhdIRNS Wb AYAGeMISEd REudASb& e TRV S £E cR3&D

pr epar atyaNinikid $68petCariNe i f2d@pOPt i mal concentration in the test. 3 | of
the substance to




be tested, dissolved in 5% DWVSO, are introduced into an MIP. Then 10 pl of a
suitably concentrated plasmd solution pl a are added. Then 46 pl of a

m xture of 23 Al of premx (500 nM potassium acetate, 87.5 mM Tris acetate,
pH 8.0, 67.5 mM amoni um acetate, 5 mM DIT, 50 Itg of folic acid/m, 87.5
ng of PEG 8000/m, 5 nM ATP, 1.25 nmM 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 pl
of a suitable anpbunt of S. aureus S302¢ktract are added and mi xed. After

i ncubation at 30C for 60 min, 50 pl of luciferin solution (20 nmMtricine,
2.67 MM MgSO4, 0.1 nmM EDTA, 33.3 mM DTT pH 7.8, 270 pM CoA, 470 Ml uciferin,
530 pM ATP) are, and the resulting tal .llﬁg nescence i s neasured in a

| um nonmeter for 206 1 min. The con ion of an inhibitor which leads to
a 50% inhibition of the translation of firefly luciferase is reported as

t he 1 C50y Detgr e mninmuminhibitory concentration (CLSI

St andar d} eﬁ&%’ﬁ%ﬁnﬂﬁn E-rf)‘{ﬂ[aory concentration (MC) is the m ni num
concentratlon of an antibi- otic with which the growth of a test nicrobe is
i nhi bited over 18-24 h. The iahbibi concentration can in these cases be
determ ned by standard gqc églz@ (see, for exanple, The

Nati onal Conmttee for i andards. Methods for dilution
antim crobial susceptibility e pQcteria that grow aerobically;
approved standard-fifth edifgion. NC%S gcunment M7- A5 [ 1 SBN 1-56238-394-9] .
NCCLS, 940 West Valley Road, Suyte 00, |Wayng, Pengpgyl vania 19087-1898
USA, 2000). The test substaqce N re erely iNltially provided in 1:2
dilution series into 96Eyl | fpundpot tWm N CrotRter plates (G einer)

doubl e-concentrated in 50 | of tpét Hredhum Ahe aerobically grow ng test

m crobes (e.g. staphyl ococci and enterococci ), which are incubated overni ght
on Col unbi a bl ood agar plates (Becton-Di ckinson), are, after resuspension in
0. 9% Nad , a%j‘ghjl d to a mcrobe count of about 5 x 107 m crobes/m and
then dil uted in cation- adjusted MH nedium (test nedium. 50 | of this
suspension are pipetted onto the test preparations provided in the
mcrotiter plgses. fheeguhidtbesh, ﬁ%}% LDGHR &néh 137C for 18-24 hours. For

m croaerophilically grow ng cro gr? st rep ococci), 2% |ysed horse
blood in the final concentration is added to the nmediumand the cultures

are incubatedRi n tRpresents a group of formula

*
“”}/ l ’”’/\NHZ
R’
* &
":,,‘*/NHz or "/,/\/\
‘ NH,
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



presence of 5% CO2. The | owest substance concentration in each case at which
no visible bacterial growth occurs any longer is defined as the MC and is
reported in jig/m. Determnation of the m ninmuminhibitory concentration
(MC The mininmuminhibitory concentration (MC is the m ninum
concentration of an antibi- otic wth which the growth of a test mcrobe is
i nhi bited over 18-24 h. The inhibitor concentration can in these cases be
determ ned by standard m crobi ol ogi cal2i?et hods (see, for exanple, The
National Conmittee for Clinical Laboratory Standards. Methods for dilution
antimcrobial susceptibility tests for bacteria that grow aerobically;
approved standard-fifth edition. NCCLS docunent M7-AS5 [ SE1>IO\I 1-56238-394-9] .

NCCLS, 940 West VJlley Road, Suite 14¢0, Wawie, Penrﬂzﬁlv ra 19 - 1898
USA, 2000). The M f1iNe cmPpounds |of thelinventioh is [deternilped in the
liquid dilution Stlk it he[l96- wel | * olH ,pl* e. € cterial
m crobes are cultivated in m ni mal medtuAt(18. 5 mM Na2HPO4I 577 nM KHZPO4,
9.3 MM NH4Cl, 2.8 nM MgSO™4, 17.1 mM NaCl, 0.033 g/m thiam ne
hydrochloride, 1.2 tg/m nicotinic acid, 0.003 .tg/m biotin, 1% gl ucose,
25 g/ M of each protei enic amno acgid with the exception of

phenyl al ani ne; [H.-P. [Krol|; unpub ed] g™ th the ad@ftion of 0.4% BH
broth (test nedi un‘}Mpl\th case oW EntRfococcusfaégi L40@17

heat-i nactivated fe ycaRf serum (RCS; & bcoBRL, nyy~1s added to the
test mediumin a final concentration~of_10% Overnight "‘culfures of the test
m crobes are diluted to an OD578 of 0.p001 to 0.01 in the case of
enterococci) in fresh test nmedium and incubated 1:1 with dilutions of the
test substances (1:2 dilutidt®207 steps) in test medium (200 pi final
volune). The cultures are i lcubat ed at 37C for 18-24 hours; enterococci in
the presence of 5% CO2.0 west substance concentration in each case at
whi ch no visibl e gacteri al h occurs any longer is defined as the MC.
Al ternative nmethod for de ng Biee m ni num i nhi bitory concentration
(MO The m nimum i nhibi go entration (MC) is the mninmm
concentration of an antibi- otic kith which the growth of a test mcrobe is
i nhi bited over 18-24 h. The inhibitor concentration can in these cases be
determ ned by standard m crobi ol ogi cal nmethods with

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

wherein

* is the linkage site to the carbon atom,



nodi fied nmediumin an agar dilution test (see, for exanple, The National
Commttee for dinical Laboratory Standards. Methods for dilution
antimcrobial susceptibility tests for bacteria that grow aerobically;
approved standard-fifth edition. NCCLS docunent M/-A5 [1SBN 1-56238-394-9].
NCCLS, 940 West Vall ey Road, Suite 1400, Wayne, Pennsylvania 19087-1898
USA, 2000). The bacterial mcrobes are cultivated on 1.5% agar plates which
contai n 20% defi brinated horse bl ood.2{Bhe test m crobes, which are incubated
overni ght on Colunbia bl ood agar plates (Becton-Di ckinson), are diluted in
PBS, adjusted to a mcrobe count of about 5 x 105 m crobes/m and pl aced
dropwise (1-3 pl) on't § pl at es. test substances.c i fferent
dilutions of the test bst %&:EHES %%F'PB’E?%W“B ggfg}““larﬁg(@}@?rr‘i’ﬂr %s are
incubated at 37C in the pres 5% CO2 for 18-24 hours. The | owest
substance concentration in each case at which no visible bacterial growh
occurs any longer is defined.as.the MC and is reported in pg/m. Table A
(with conparative exanpl e blvﬂ"r? rTyC|n B) Ex No: MC ME sac I1Cso F < S
aureus 133 S aures E faectum S aureus 133Transla __ T17;, L4001 Ai trop r.
.7 10.51.04.00.07 2 %0 1. : : .00.2 51.01.0
20 0.2 12100 1.0 1600 0. 08 15 wE s Ye o stipnlty ) 0T 0 00 Yoy
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 data: MCin gfJiyo ih§&Rn8dhiMof 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 for-

mula
R4a Tsa Raa Tga R1(.‘pa R11a
I
kal Jla a - Xa
R1Ba
a |
NH
-~
12a N 0
ya R ' H or . 198
N
OH ea
wherein
* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,



Systemc infection with S. aureus 133 The suitability of the conpounds of
the invention for treating bacterial infections can be shown in various

ani mal nodels. For this purpose, the aninmals are generally infected with a
suitable virulent mcrobe and then treated with the conpound to be tested,
which is in a formulation 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 denonstrateql specifically in a nouse sepsis
nodel 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 oroth and expanded for 3 hours. The bacteria
which are in the |ogarithni phasréprﬁ’FenéﬁW%e&r@e@‘é‘L?rrWWﬁ%‘gyland washed
twice wth a buffered physiol ogical saline solution. A cell suspension in
saline solution with an extﬁdaction of 50 units is.then adjusted in a
photoneter (Dr Lange LP 2W.NAft SPPESHHY dir%g,?n%la%ncte?]?yi&, thi s suspension
is mxed 1:1 with a 10% nmuci ne suspension. 0.2 m of this infection
solution is adm nistered i.pr per 20 g of nouse. This corresponds to a cell
count of about 1-2x106 m crobes/nouse. The i.v. therapy takes place 30

m nutes after the infec- tion. Female CF W1 mce are used for the infection
experiment. The survival of f{h paral 1 : # : ani mal
nodel is adjusted so that unlgr?g?ggb@ghi % é\?ﬁ%}%&%&%g@ﬁgmﬁnﬁﬁgf&tﬂég he
infection. It was possible to denpbhstiate in I's nodel™a therapeutic effect
of EDi oo = 1.25 ng/kg for the conpound of Exanple 2. Determ nation of the

spont aneous resi stance rat espq,$r I BUNENSANGHISRIBhARERHS khrskat ance rates
' hl,.o_%
5

for the conpounds of the invention defar as (v e pacteri al
m crobes are cultivated in 30 ni pé%f%éf\g_&ﬁ Wc?rgg?ﬁ?n\]}(ﬁ%&’ 2HPO4, 5.7
mM KH2PO4, 9.3 mM NH4Cl, 2.8 mM My ) .1 mM NaCl, 0.033 g/m thiam ne
hydrochl oride, 1.2 sg/m nicotinic acid, 0.003 g/m biotin, 1% glucose, 25
pg/ M of each proteinogenic am nowlzéggél with the addition of 0.4% BH broth)
at 37C overnight, centrifuged at xg for 10 mn and resuspended in 2 m
of a phosphate- buffered physiol ogical NaC solution (about 2x 109

mcrobes/m). 100 | of this cell *suspenf@ikagfied tdtdOcarbsh dok00 dil utions,
are plated out on predried agar plates (1.5% agar, 20% defibrinated horse

bl ood, or 1.5% agar, 20% bovine serumin 1/10 Mill er-H nton
Zla and 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 I?SC
ke lcN\Rﬁc
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,



medi um di luted with PBS) which contain the conpound of the invention to be
tested in a concentration equivalent to 5xM C or 10xM C, and i ncubated at
37C for 48 h. The resulting colonies (cfu) are counted. 209 |Isolation of

t he bi phenomvcin-resistant S. aureus strains RN4220Bi R and T17 The S. aureus
strain RNA220BiR is isolated in vitro. For this purpose, 100 pl portions of
an S. aureus RN4220 cell suspension (about 1.2x108 cfu/m ) are plated out
on an antibiotic- free agar plate (183p nM Na2HPO4, 5.7 nmM KH2PO4, 9.3 nM
NH4CL, 2.8 nM MgSO4, 17.1 mM Nadl, 0.033 g/m thiam ne hydrochloride, 1.2
g/m nicotinic acid, 0.003 g/m biotin, |%glucose, 25 pg/m of each
proteinogenic amno acid with the addition of 0.4%_ BH broth and | % agarose)
and on an agar plate contai i ng ZeRiesepiskyArgaBipethyl o3 anppesigle) | and

i ncubated at 37C overni ght. Whereas about |x107 cells grow on the
antibiotic-free plate, aboutRﬁ;LOO col oni es .grow on the_ antibiotic-containing
plate, corre- sponding to a'tesi §?Eﬁ¥8tsﬁﬂgg’gﬁ?°ﬁﬂﬁg’?th§gne of the col onies
grown on the antibiotic- containing plate are tested for the biphenonmycin B
MC. One colony with an M C,of > 50 HM'S ellected for further use, and the
strain is referred to as RI\Iéi‘fZOBil‘chl "Fﬁéer OTdureus strain T17 is isolated in
vivo. CFW1 mce are infected intraperitoneally with 4x 107 S. aureus 133
cells per nouse. 0.5 h after,jhe infection, the aninals are treated
intravenously with 50 ng/ kg B phenomycin B. The ki dneys are renoved fromthe
surviv- ing animals on day 3 after the infection. After honobgeni zation of
the organs, the honpge- natgg args phahss 109t 38s4described for RN4220Bi R on
antibiotic-free and antibiotic- containing agar plates and i ncubated at 37C
overni ght. About half the colonies isolated fromthe kidney show growth on
the anti bi otic-contai nigg apd RE'&s ifdepaidehfl of oheOitiotite) repred@iDinalrogeniorg t he
accumul ation of bi phenonyci npRelr esi stant S. aureus cells in the kidney of
the treated animals. About 20 of these colonies are tested for the

bi phenonycin B MC, and a colony with a MC of > 50 pMis selected for
further cultivation, aml% haeptsentsuniso of Rf@oxgd to as T17. 210 B.

Exenpl ary enbodi nents of pharmaceutical conpositions

R'®®  represents a group of formula

o
. N
kd TTid 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 a number 0 or 1,

and



The conpounds of the invention can be converted into pharnmaceuti cal
preparations in the follow ng way: Solution which can be adm nistered

i ntravenously: Conposition: 1 ng of the conpound of Exanple 1, 15 g of

pol yet hyl ene gl ycol 400 and 250 g of water for injections. Preparation:
The conpound of the invention is dissolved together wi th polyethyl ene glycol
400 in the water with stirring. The solution is sterilized by filtration
(pore dianeter 0.22 m) and dispensed,ynder aseptic conditions into
heat-sterilized infusion bottles. These are closed wth infusion stoppers
and crinped caps. 211 CLAIMS A conpound of forrmula HOMVH)( HH2N NN\R 3 O
RH R2 0 in which R26 represents hydrogen, hal ogen, am no or nethyl, R7
represents a group of fornulld NHZESanumpg L, R3o0rd, ' ~NH2 or ' ~~NH2
whereby R1 represents hydrogen or hydroxy, * is the linkage site to the

carbon ato R2 repres ogen or nethyl, R3 represents a group of
formul a m P ef{l%asang)igga igdependently of or¥e another reprgsent hydtrogen 0%]‘ a P

group of formula

R4h $5h
N N\Rsh
khl llh
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,

kh is a number 0 or 1

and

1h isanumber1, 2,3 or 4,
whereby R'* and R'* are not simultaneously hydrogen,
ka is a number G or 1,

ea 1s a number 1, 2 or 3,



212 RARB RO R4 ROR kI NWRG *r 77NHNH Ox ONH2 16 0 R y R2 N\
ri 1 JNR H ACHRDb 1 ONH or O* 19 e N H whereby * is the |linkage
site to the nitrogen atom A represents a bond or phenyl, R4 represents
hydrogen, ami no or hydroxy, R5 represents a group of formula NH2 R23
wherein * is the linkage site to the carbon atom 213 R23 represents
hydrogen or a group of formula *-(CH2), OH or *-(CH2)o-NH2,

217

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 $21 O
or
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,
f is anumber 0, 1,2 or 3,
g is a number 1, 2 or 3,

and



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 and Rl12

i ndependently of one another represent a group of fornula CONHRL4 or

*- CH2CONHR15, wherein * is the linkage site to the carbon atom R14 and R15
i ndependently of one another represent a group of for- nmula Rea Rya Raa R9a

Rbe Rlla I I 1- 1 r , " NHJ1, , NH raj Il kajawa, a NN\ Be RINH O
1 Rlaa 0O NH ~ i YaRlZaNOtt_léI Hor ,ya OHea H wherein * is the
| i nkage site to the nitrogen atom represents hydrogen, am no or

hydr oxy, 214 Rya represents hydrogen, nethyl or am noethyl, R6a represents
hydr ogen or am noet hyl
h is anumber 1,2, 3 or 4,

or

RS represents *—~(CH;)z,-OH,
wherein
* is the linkage site to the carbon atom,
Z1 1s a number 1, 2 or 3,

and

R’ is a group of formula

wherein

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

R'  represents amino or hydroxy,

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



or Rya and R6a together with the nitrogen atomto which they are bonded
forma piperazine ring, Rsa and Rl2a i ndependently of one another represent
* (CH2)z18 OH, *-(CH2)z2a NHR13a *- CONHR14aor *-CH2CONHRI sa wherein * is
the linkage site to the carbon atom ZI a and Z2a i ndependently of one

anot her area nunber 1, 2 or 3, Rl3a represents hydrogen or nethyl, and
Rl14a and Ri sa i ndependently of one another represent a group of fornula Roc
R5C 1 kc IcN'Rsc wherein * is the |ljpkage site to the nitrogen atom Roc
represents hydrogen, am no or hydroxy, 215 RSO represents hydrogen, nethyl
or am noethyl, R6' represents hydrogen or aminoethyl, kc is a number O or

1, and lc is a nunber 1, 2, 3 or 4, R9a and R ie |nde endently of one

anot her represent hydrogen Qb nethxﬁb R10 repné?entsr& no or hydroxy,

RSP
NH2
\H#R

Xb ar 12b

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,

% and R'® independently of one another represent
*.(CHy)z15-OH, *~(CH,)725-NHR"®, *-CONHR'* or
*.CH,CONHR'®,

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

and



R " represents a group of formula Rod R5d | kd IdN%% 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, kd is a nunber 0 or 1, and 216 1d is a nunber 1,
2, 3 or 4, R18a and R 9a independently of one another represent hydrogen or
a group of formula RAh Rsh N ~ Rsh kh Ih wherein * is the |linkage site
to the nitrogen atom R4h represents jhydrogen, amino or hydroxy, Rsh
represents hydrogen, nethyl or am noethyl, R6h represents hydrogen or

am noethyl, or Rsh and R61 together with the nitrogen atomto which they

are bonded forma piperazine.rin kh i,;s a.number 0O or,1 and Ilhis a
nunber 1, 2. 3 or 4,p P Elb anc? Z2b h1m:lependenltjly o%one another are a number 1, 2

or 3,
and

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

of formula
R4g |-I\,5g
kg IgN\Rﬁg
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 is a number O or 1,

and

lg isanumber 1,2, 3 or 4,

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

R!0® represents amino or hydroxy,

kb is a number Q or 1,



whereby R18a and R 9a are not simultaneously hydrogen, ka is a nunber 0 or
1, eais a nunber 1, 2 or 3, 217 and la, wa, xa and ya i ndependently of one
another are a nunber 1, 2, 3 or 4, RO and R 1 independently of one another
represent hydrogen, nethyl, *-C(NH2)=NH or a group of formula R0 R21 0 |
NH or NH2 f HZN h wherein * is the linkage site to the nitrogen atom R20
represents hydrogen or *-(CH2);-NHR22, wherein R22 represents hydrogen or
nmethyl, and i is a nunber 1, 2 or 3, 01 represents hydrogen or nethyl, f
is anunber 0, 1, 2 or 3, gis a nunber 1, 2 or 3, and 218 h is a nunber

1, 2,30r4, or R$ represents *- (CH2)Zi-CH,

Ib, wb, xb and yb independently of one another are a number 1, 2, 3
or4,

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

R4e Rse RBe FIQQB
e A
* N * NH
\ﬁEHE “R® we
R‘IOe ’?116 NH
. 2
*WNH w 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,

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)21-OH or *-(CHp)z.-NHR'™,

wherein

* is the linkage site to the carbon atom,



wherein * is the linkage site to the carbon atom ZI is a nunber 1, 2 or 3,
and R9 is a group of formula ONH2 HZN I h wherein * is the |inkage site
to the nitrogen atom and h is a nunber 1, 2,30r4, Rl represents am no or
hydroxy, R16 and R17 i ndependently of one another represent a group of
formula 219 R 4b R5b Reb ROb NH kb I'b NI~ R6b wb Rlob R1lb NHZ NH xb or
yb R 12b wherein * is the linkage site to the nitrogen atom R4b
represents hydrogen, am no or hydroxy,,99R5b represents hydrogen, methyl or
am noet hyl, R6b represents hydrogen or am noethyl, or R5b and R6b together
with the nitrogen atomto which they are

R represents hydrogen or methyl,

and

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 simultaneously hydrogen,
R*  represents a group of formula *~CONHR?,

wherein

* is the linkage site to the carbon atom,

R¥®  represents a group of formula



bonded form a pi perazine ring,
represent *-(CH2)zib-COH,
wher ei n

or nethyl,

*- (CH2) z2b- NHR13b,
* is the linkage site to the carbon atom
and 220 Zl b and Z2b i ndependently of one another are a nunber

Rsb and R12b i ndependently of one anot her
*- CONHRI 4b or

* - CH2CONHRI 5b
R13b represents hydrogen

2 or 3, and Rl14b and R 56 independently of one another represent a group

of fornmula Rog 59 kg Ig NI
nitrogen atom
hydr ogen, met hyl
is a nunber 0 or 1,
i ndependent|ly of one anot her

R 69 wherein * is the linkage site to the
Rog represents hydroges,

or am noet hyl
and I g is a nunber
r epr esent hydrogen or

am no or hydroxy,
R69 represents hydrogen or am noet hyl,
1, 2, 3 or 4, ROb and R1lb

rret hyI

am no or hydroxy, kb is a nunbegt O or h5f 221
kf L Jif /l\[\,}, '
10f 1
R R NH,
* NH §
X or of 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,

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)71+-OH or *-(CH,)z+-NHR ',

wherein
* is the linkage site to the carbon atom,
R®'  represents hydro gen or methyl,

and

R59 represents

kg

1,

RlOl represents



| b, 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
formula Roe R5e IRse ROe N NH ke le NRse we R10e Rlle NH2 NH \r , xe or

y~ ye R2e |II|~ JJJ ye wherein * is the linkage site to the nitrogen
atom Roe represents hydrogen, am no or hydroxy, R5e represents hydrogen,
nmet hyl or am noethyl, Roe represents hydrogen or am noethyl, or R5e and

Roe together with the nitrogen atom tgwhich they are bonded forma
pi perazine ring, R8e and Rl2e independently of one another represent
*-(CH2)zle OHor *-(CH,),,,NHR'e wherein is the linkage site to the carbon

atom 222 Rl13e represents hydrogen or_nethyl, and Zl e and Z2e

i ndependent |y of one anot her ar e&!iaidyesf 1independently of one another are a
number 1, 2 or 3,

R*fand R independently of one another represent hydro-
gen or methyl,

R 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 ¢ independently of one another are a number I, 2 or 3,
k isanumberQor 1,

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

xory 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



R9e and Rll e independently of one another represent hydrogen or nethyl,
R10e represents am no or hydroxy, ke is a nunber O or 1, and le, we, xe
and ye independently of one another are a nunmber 1, 2, 3 or 4, whereby R18
and R19 are not sinultaneously hydrogen, R24 represents a group of fornula
*- CONHR25, wherein * is the linkage site to the carbon atom R25
represents a group of formula 223 0 RSf Raf Rsf NH kf If NI R6f wf Rfof
Riff NH2 NH * xf or R12f yf whereifs* the linkage site to the nitrogen
atom RAf represents hydrogen, am no or hydroxy, Rsf represents hydrogen,
met hyl or am noethyl, R6f represents hydrogen or am noethyl, or Rsf and
R6f together with the nitrogen atomto which they are bonded forma
pi perazi ne ring,

HO

(Ia),

in which

R* represents hydrogen, halogen, amino or methyl,

R represents hydrogen or hydroxy,

R’ represents hydrogen or methyl,

R’ is 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
- : \n/ . *)\HTVNH or */l»\)\HNH
0 X



R8f and R12f independently of one another represent *-(CH2)zlrCH or
*-(CH2) z2f - NHR13f, wherein * is the linkage site to the carbon atom R13f
represents hydrogen or nethyl, and 224 Z1 f and Z2f independently of one
anot her area nunmber 1, 2 or 3, ROf and R'f independently of one another
represent hydro- gen or nmethyl, R10f represents am no or hydroxy, kf is a
nunber 0 or 1, and If, wf, xf yf independently of one another are and a
nunber 1, 2, 3 or 4, d and e independggtly of one another are a nunmber 1, 2
or 3, kis anunber 0 or 1, 1, w, x and y independently of one another are
a nunber 1, 2, 3 or 4, Jw,x or 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 it®h&®bys. 20 The conmpound of claim 1, corresponding to
formula 225 HO MNN R 3 H2N (la), , OHR2 OR

* 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 *—(CH,),-OH or
*-(CHay)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 0 or 1,
R®  represents a group of formula *~CONHR'* or *-CH,CONHR",
wherein

* is the linkage site to the carbon atom,



NH2 in which R26 represents hydrogen, hal ogen, amno or nethyl, R1
represents hydrogen or hydroxy, R2 represents hydrogen or nethyl, R3 is as
defined in claim1, or one of its salts, its solvates or the solvates of its
salts. 3. The conpound of claim1, wherein R26 represents hydrogen,
chlorine or nethyl. 4. The conpound according of claiml, wherein R3
represents a group of fornrula RR8 RRea Ro R qjk+HN yRSor / v t'NH 0 w x
226 whereby * is the linkage site toyishe nitrogen atom R4 represents
hydrogen, ami no or hydroxy, R5 represents a group of formula r ' NNH2 R23
L_ wherein * is the linkage site to the carbon atom R23 represents hydrogen
or a group of fornula *-IQCH(ﬁ%Q-,CH or  *-(CH2)o NH2, wherein * is the
linkage site to the cafbofhRorifdependratly of papfnotkes fenrgsest a gipup@héither are a
number 1, 2, 3 or mula

R TSE‘ R I?Qa R0 Flzﬂa
kal lla a o xa
R a
12a or N/
ya R \ka
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)z1a-OH, *-(CHa)z2o-NHR ', *-.CONHR'** or
*.CH,CONHR '**,

wherein

* is the linkage site to the carbon atom,



4, mis a nunber 0 or 1, Rs represents a group of fornmula *-CONHR14 or
*- CH2CONHR15, wherein * is the |inkage site to the carbon atom 227 RIl14
and R 5 independently of one another represent a group of for- nmula Rya Rya

R8a R9a Rl10a Rlla I'" \ Nwsa NHL _ J NH -~ J~JkalLLffla Rwa xa NHZ O
R18a R, za or LLLL ~ JJJJyaH OH wherein * is the linkage site to
the nitrogen atom R48 represents hydrogen, am no or hydroxy, Rya
represents hydrogen, nmethyl or am noebjpwyl, R6a represents hydrogen or

am noethyl, or Rya and R6' together with the nitrogen atomto which they
are bonded form a piperazine ring, R8a and Rl2a i ndependently of one anot her

represent *-(CH2)zla OH *-(CH2)z2a 3a *- HRI 4a or *-Cl12CONHRI sa,
P ( ) ( )Zﬁa f:mc[l\I E% %depe%gélntly ofa 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

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 Q or 1,
and
Ic 1s anumber 1,2, 3 or 4,

R* and R'"* independently of one another represent hydro-
gen or methyl,

R represents amino or hydroxy,



wherein * is the linkage site to the carbon atom 228 Z 1 a and Z2a
i ndependently of one another area nunber 1, 2 or 3, Rl3a represents
hydrogen or nethyl, and Rl4a and Rl5a i ndependently of one anot her

represent a group of fornula Roe Rec | kc IcN~-Rsc wherein * is the
| i nkage site to the nitrogen atom Roc represents hydrogen, am no or
hydr oxy, Rye represents hydrogen, nethyl or am noethyl, R6e represents

hydrogen or am noethyl, kc is a number,fy or 1, and Ic is a nunber 1, 2, 3
or 4, R9a and Rlla i ndependently of one another represent hydro- gen or
met hyl, Rl10a represents am no or hydroxy, 229 R16' represents a group of

formula R 4d Rsd kd Id NNR6d  wherein * is the |inkage site to the nitrogen
at om R™  represents a group of formula

Rdd TSd
§ N

kd Id R

wherein

* is the linkage site to the nitrogen atom,

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

kd 1s a number 0 or 1,

and
1d is a number 1, 2, 3 or 4,
ka isanumberQorl,

and

la, wa, xa and ya independently of one another are a number
1,2,3 0r4,

R’ and R" independently or one another represent hydrogen, methyl,
*—C(NH2)=NH or a group of formula



Rod represents hydrogen, am no or hydroxy, Rsd represents hydrogen, nethyl
or am noethyl, R6d represents hydrogen or am noethyl, kd is a nunber 0O or
1, and Id is a nunber 1, 2,30r4, Kka is a nunber 0 or 1, and la, wa, Xxa
and ya i ndependently of one another are a nunber 1,2,30r4, RO and R’

i ndependently or one another represent hydrogen, nethyl, *-C(NH2)=NH or a
group of fornmula 230 R20 R2Z1 p | NHor NH2 f g HZN h wherein * is the

| i nkage site to the nitrogen atom R2f;qrepresents hydrogen or *-(CH2);
NHRzz wherein R22 represents hydrogen or nethyl, and i is a nunber 1, 2 or
3, R2'" represents hydrogen or nethyl, f is a nunber 0, 1, 2 or 3, gis a
nunber 1, 2 or 3, and

Rzo lT21 (0]
* - NH
WNH or 2
f g ]
H,NT Jh
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,

R represents hydrogen or methyl,

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

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

or
R® represents *—CHy)z;-OH

wherein



h is a nunber 1, 2,30r4, or R8 represents *-(CH2)Zi-OH wherein 231 * 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 wherein * is the linkage site
to the nitrogen atom and h is a nunber 1, 2, 3 or 4, R10 represents am no
or hydroxy, R 24 represents a group of formula *-CONHR25, wherein * is the
| inkage site to the carbon atom R25 represents a group of fornula 232 0
R6f R8f Rsf NH kf If N-. R61 , W RwyRFff NHZ NH x f or yf R12f

* is the linkage site to the carbon atom,
Z1 i1s a number 1, 2 or 3,
and

R’ represents a group of formula

wherein
* is the linkage site to the nitrogen atom,
and
h isanumber 1, 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



wherein * is the linkage site to the nitrogen atom R4f represents

hydr ogen, 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, R8f and R12f
i ndependent|y of one another represent *-(CH2)zirOH or *-(CH2)z2r NHR13t
wherein * is the linkage site to the carbon atom R13f represents hydrogen
or nethyl, and 233 Z If and Z2f indepgndently of one another are a nunber
1, 2 or 3, RIf and Riff independently of one anot her represent hydrogen or
met hyl , R10f represents am no or hydroxy, is a nunber O or 1, and |If,
wf, xf and yf independently of one anot her are a nunber 1, 2, 3 or 4, kis
a nunmber 0 or 1, 1, w and X Mndepenﬁéntly of o anot R are a nunber 1, 2,
3 or 4, Ilworx |ndependentl of onelanother ,/gfﬂﬁv?/ Fpr x equals 3 carry

a hydroxy group,

kf If
10f 11f
NH,
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
*_(CHy)z1~OH or *-(CH;)z~NHR "',

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

and



or one of its salts, its solvates or the solvates of its salts. 5. The
conpound of claim1, wherein R3 represents a group of formula z R 12
whereby 234 * is the linkage site to the nitrogen atom Rl2 represents a
group of fornula *-CONHR14 or *-CH2CONHRI'S, wherein * is the |inkage site
to the carbon atom R14 and R15 independently of one another represent a
group of for- nula Rya Réa Rea Rsa Rios Rlla | | qtkaH a NNRéa wa x a a
NH2 0 Rl6a 2a or NV Ya RH OH wherej;n * is the |linkage site to the
nitrogen atom Rda represents hydrogen, am no or hydroxy, Rsa represents
hydr ogen, nethyl or am noethyl, R6a represents hydrogen or am noethyl, or

Rsa and R6a together with the nitrogen atomto which they
Z1fand Z2f independently of one another are a number 1, 2

or3,

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

R represents amino or hydroxy,
kf isa number Q or 1,
and

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

k is anumber Qor 1,

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

™
orx 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
NH

« 2
\{\%\Ru

whereby



are bonded forma piperazine ring, 235 R8a and Rl2a independently of one
anot her represent *-(CH2)zia OH, *-(CH2)z2a NHR13a * CONHRI 4a or

*- 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 Rl15a independently of one anot her
represent a group of formula Roc Rsc | kc IcN ~ R6c wherein * is the

| i nkage site to the nitrogen atom Rqﬁ4represents hydr ogen, am no or
hydroxy, RS represents hydrogen, nethyl or am noethyl, R6cCc represents
hydrogen or am noethyl, kc is a nunber 0 or 1, and 236 |Ic is a nunber 1,
2, 3 or 4, R9a and Rll a_ i ndependently of one another represent hydro- gen or
net hyl , Rlca repredent sisdh Hakage s &y bg pitrogra 8@kepr esent s a group of
formul a

R  represents a group of formuta *~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

R4a Rsa Raa ﬁ{ga
l |
*\{J-H%/N\Rsa ’ */%NH *WNH
kal lla a - Xa

NH, O
* * R163
12a -
\%”%i?R or \\[ju\ﬁ
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,



RAd R5d I kd Id NNRed wherein * is the |linkage site to the nitrogen atom
nmet hyl

R4d represents hydrogen,

or am noethyl, Rod represents hydrogen or am noet hyl,
1, and Idis a nunber 1, 2, 3 or 4, kais a nunber 0 or 1, and l|a, wa,
and ya i ndependently of one another are a nunber

ani no or

hydr oxy, Rsd represents hydrogen,

nunber 1, 2, 3 or 4, L Jy may when y equals 3 carry a hydroxy group,
of its salts, its solvates or the solvajes of its salts. 6. The conmpound of
claiml1l, wherein R3 represents a group of formula O Rls R17 H or

A- OH wher eby

R¥and R'™ independently of one another represent
*(CHy)z14-OH, *-(CHy)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 or 3,

R represents hydrogen or methyl,

and

kd i s a nunber

1, 2,30r4, 237 yis a

or

N H

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

group of formula

R4c RSc
g
~
ke 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,

ke is a number O or 1,

and

0 or

Xa

one



* is the linkage site to the nitrogen atom A represents a bond or phenyl,
R16 and R17 i ndependently of one another represent a group of formula Rob R
5b Reb ROb NH kb I'b N~Rsn wb Rlob R11b 1 NH2 NH X b or R 12b yb wherein
238 * is the linkage site to the nitrogen atom R46 represents hydrogen,
am no or hydroxy, RSb represents hydrogen, nethyl or am noethyl, R6b
represents hydrogen or am noethyl, or R5b and R6b together with the
nitrogen atomto which they are bondgg, forma piperazine ring, Rsb and R12b
i ndependent|y of one another represent *-(CH2)Zlb-OH or *-(CH2)Z2b- NHR13b
wherein * is the linkage site to the carbon atom R13b represents hydrogen
or nethyl, and Zlb and Z2b i ndependently of one another area nunber 1, 2

or 3, Rgb and R |b independentl| ycof ohenembirie?, 3 epfesent hydrogen or

R*and R'"® independently of one another represent hydro-
gen or methyl,

R'®  represents amino or hydroxy,

R'®  represents a group of formula

o
. N
kd d 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 isanumber O or 1,
and

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



met hyl, R1Ob represents amno or hydroxy, kb is a nunber O or 1, Ib, wb, xb
and yb i ndependently of one another are a nunber 1, 2, 3 or 4, 239 dis a
nunber 1, 2 or 3, or one of its salts, its solvates or the solvates of its
salts. 7. The conpound of claim1, wherein R3 repesents a group of fornmula
RI8 1 ONH O19 Hwhereby * is the linkage site to the nitrogen atom RI18
and R19 i ndependently of one another represent hydrogen or a group of

fomul a Roe R5E R8e ROe N H ke le N 34 ~~~/ L11 JJJW R R 1le NHZ NH X e
or ye R 12e wherein * is the linkage site to the nitrogen atom

y is anumber 1, 2, 3 or 4,

™

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

0
* 16 0
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

W 5b R R%®
R R :
*\/H\H/N\ &b * NH,
kol b R wb
10b 11b

N R NH,
*WNH y
xb or yb R12b

wherein



240 Roe represents hydrogen, amino or hydroxy, R$e represents hydrogen,
met hyl or am noethyl, R6e represents hydrogen or am noethyl, or Rs' and
R6e together with the nitrogen atomto which they are bonded form a

pi perazine ring, R& and Rl2e independently of one another represent
*-(CH2)zle OH or *-(CH2)z2e NHR13e wherein * is the linkage site to the
carbon atom Rl3e represents hydrogen or nethyl, and Z | e and Z2e

i ndependently of one another area nunbgy 1, 2 or 3, R9e and Rl le

i ndependently of one anot her represent hydrogen 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 , 3 or 4, 241 whereby R18
and R19 are not si rmltaneouéifsblew&?w@ﬁmﬂ@m%oﬁnr@mmer 1, 2 or 3, or one of
its salts, its solvates or the solvates of its salts. 8. A nethod for

preparing a conpound of Jfornula (1) qQf claiml o ne of its salts,
sol vates or sol vates ofti tsr%Fsteg"fS}WanEP’rfm[%‘f Oéﬁﬂgﬂfbund of fornul a

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)z16-OH or *-(CHa)z2-NHR ™,

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,

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

R'®  represents amino or hydroxy,
kb is a number O or 1,

Ib, wb, xb and yb independently of one another are a number 1, 2, 3
ord,



HO MNH boc,, OHH OR HH R2 O wherein R2, R7 and R26 have the neaning
indicated in claiml, and boc is tert- butoxycarbonyl, is reacted in a

t wo- stage process firstly in the presence of one or nore dehydrating
reagents with a conpound of fornmula H2NR3 (I111), wherein R3 has the neaning
indicated in claim1, and subsequently wth an acid, by hydrogenolysis, or
with an acid and by hydro- genolysis or [B] a conpound of formula 242 BnO
W6 ((lvy, OH Z" NOH HN ' 0 RHf 0 wherein R2, R7 and R26 have the
meaning indicated in claiml1l, and Z is benzy- |oxycarbonyl, is reacted in a
two-stage process firstly in the presence of one or nore dehydrating
reagents with a conpound of fornula HZNR3 (I11), wherein R3 has the neaning
indicated in claimd, dhanembeelydtry with an acid or by hydrogenol ysis.

9. A nmethod for preparing a conpound of forrmula (1) of claim1l or one of its

sol vat es, . . .
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

)

0 NH

O
. » R'®

e

H

whereby
* is the linkage site to the nitrogen atom,

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

fomula
R4e Rse RBe Flage
]
kel lle R™ we
10e 11e
R R NH,
A *
Xe or ve R12e
wherein

* is the linkage site to the nitrogen atom,



wherein a salt of said conpound or a solvate of a salt of said compound is
con- verted into said conpound by chromat ography with the addition of a
base. 10. The conpound of claim1 for the treatnent and/or prophylaxis of

di seases. 11. A nethod for the production of a nedicanment for the treatnent,
prophyl axis or treatnent and prophyl axis of diseases using a conpound of
claim1. 12. A nethod for the production of a nmedicanent for the treatnent,
prophyl axis or treatnment and prophyl axiyg of bacterial diseases using a
conpound of claim1. 13. A nedicanment conprising at | east one compound of
claiml in conbination with at |east one inert, non-toxic, pharmaceutically
sui tabl e excipient. 243 [14. The nedicanent of claim 13 for the treatnent,
prophyl axi s or treatmenrBind pepisERtERidEogsn, HFRWOSE D¥AIXHs ect i ons. 15. A
conmpound according to any of clainms 1 to 7 or a nedi canent according to

claim 13 or 14 for use ﬂ{ﬂ control ling bacter] al i nfecti olns i n humans and
ani mal s. 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¥andR'* independently of one another represent
*(CH,)z1e-OH or *-(CH;)z2e-NHR ',

wherein

* is the linkage site to the carbon atom,
RY¢  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 number 0 or 1,
and

le, we, xe and ye independently of one another are a number 1, 2, 3
or 4,
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whereby R'® and R" are not simultaneously hydrogen,
e is a number 1, 2 or 3,
or one of its salts, its solvates or the solvates of its salts.

A method for preparing a compound of formula (I) 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 tert-
butoxycarbonyl,

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

H,NR’ (TI0),
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
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V),

wherein R?, R” and R* have the meaning indicated in claim 1, and Z is benzy-

loxycarbonyl,

10.

11.

12.

13.

1s reacted in a two-stage process firstly in the presence of one or more dehydrating
reagents with a compound of formula

H,NR® (11I),
wherein R? has the meaning indicated in claim 1,

and subsequently with an acid or by hydrogenolysis.

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.

The compound of claim 1 for the treatment and/or prophylaxis of diseases.

A method for the production of a medicament for the treatment, prophylaxis or
treatment and prophylaxis of diseases using a compound of claim 1.

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.

A medicament comprising at least one compound of claim 1 in combination with at
least one inert, non-toxic, pharmaceutically suitable excipient.
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The medicament of claim 13 for the treatment, prophylaxis or treatment and
prophylaxis of bacterial infections.

A compound according to any of claims 1 to 7 or a medicament according to claim
13 or 14 for use in controlling bacterial infections in humans and animals.





