Anti bacterial Am de-Macrocycles V The invention
relates to anti bacterial am de nmacrocycl es and net hods
for their preparation, their use for the treatnent
and/ or prophyl axis of diseases, as well their use for
t he produc- tion of nedicanents for the treatnent
and/ or prophyl axis of diseases, in particular of
bacterial infections. WO 03/106480 and WD-04/012816
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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
anti bacterial activity agai nst bi phenonycin-resistant
S. aureus strains (RN42208P§ and T17). In addition,
the derivatives show an i nproved spont aneous
resistance rate for S. aureus wld-type strains and
bi phenonyci n-resi stant S. aureus strains. The
Onej abyesh vf tha presesttiesention ¢cotimpreford o priovidemoutlaanBiGl thddati d-21xh-
poulkB with fRid same o irhprowbd artiibe2t6risleptiese fur shdyehtmgerof bacterial

disehstk dgRimaind@nimalsret hyl ,  R7 represents a group of
formula 3 * .,,~~NH2 %Y NH2 R NH2 or NH2 whereby R

represents hydrogen or hydroxy, * is the linkage site
It hasgutpmsinghy xen fatmwinthat dRBamaieriesteres sf thesk nayenal prodoes ywhich the
carb@Ry gemped ¢t imt@alprodinct Of repacedibypatdmid8 gRupRIKBicRtoRpdses a
basi¥\erddpRaMaitibalstetial) abtiMitl agdindd bibhenomycin-resistant S. aureus strains
(RN4220Bi® and T17).

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

The invention relates to compounds of formula

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

R’ represents a group of formula



NH2 16 0 ,(NRo'Rl7 y RIZ HNH A-CHR18 1 ONH
or O * 19 e H whereby 4 * is the linkage site to
the nitrogen atom A represents a bond or phenyl, R4
represents hydrogen, amno or hydroxy, R5 represents
a group of fornmula NHZ R23 mwherein * is the

i nkage site to the carbonnﬁi om R23 represents
hydrogen or a group of for a*-(CH2),,-H or
*-(CH2)o NH2, wherein * is the |inkage 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,

',,I’// N H2 y "”I/\ N H 2 )
R, . \
"l"/,/k/NHZ or l""l,/\/\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



.R8 and R12 i ndependently of one another represent a
group of formula *-CONHRL14 or *-CH2CONHR 5, wherein
* is the linkage site to the carbon atom Rl14 and R15
i ndependently of one another represent a group of
formula 5 R4a R 5a R8a R 9a Rloa Rlla q | *~[ NH ka
Ira Rsa wa xa H Rl18a NH2 6a ONH 12a NO Ya RH
or Rlsa OH ea H wherein * 1Ts the linkage site to the
nitrogen atom Rda represents hydrogen, am no or
hydroxy, Rsa represents hydrogen, nethyl or

am*noet hythe linkige diteppo deantrsgehyatiimogen or am noet hyl, or
Rsa and R6a together with the nitrogen atomto which
they are bonded forma piperazine ring, R8a and Rl2a
i ndependemeieptsgrbasder ghovher represent  *-(CH2) zl a- OH,
*-(CH2) z2a- NHR13a, *-CONHR14a or *- CH2CONHR15a

wherein * is the linkage sife ta the carbon atom
J

+ZI% anderosnisydmesBaRIng OpRYHARY-anot her are a nunber
1, 2 or 3,

R’ represents a group of formula

2
*
23
Mm*a
wherein

* is the linkage site to the carbon atom,

R*®  represents hydrogen or a group 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 is a number O 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'f‘ and R"® independently of one another represent a group of formula



R13a represents hydrogen or nethyl, 6 and R14' and Rl
5a i ndependently of one another represent a group of
formula Rao R5c kc | cN~-R6¢c wherein * is the |inkage
site to the nitrogen atom Roc represents hydrogen,
am no or hydroxy, R5c represents hydrogen, nethyl or
am noet hyl, R6c represents hydrogen or am noethyl, Kkc
is a nunber O or 1, , and It is a nunber 1, 2, 3 or
4, R9a and Rl | a independently of one another
represent hydrogen or nethyl, RlO0a represents am no
or hydrgxy, REK&a represedfts a oup of for a gnéd

R5d kd | dNNR6d |7 wherein| * i Qe l'i nkage pite tg the
ni t gprN\Red | r epres %ydrog , NH
hydr oxy, lka represents hydrogeéen,” methyl or xa '

am noet hyl, R6d represents hydrogen or am nqethyl, kd

is a nunber Qorlﬂ 0 ? '
N 2
* * R1Ga O NH
- 0
R12a N
ya ' H or * 19a
N
OH ea N
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
*~(CH2)z15-OH, *~(CHy)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,



and Id is a nunber 1, 2, 3 or 4, R laand R la

i ndependently of one anot her represent hydrogen or a
group of formula R4h R5Sh NNI 6h kh Ih R wherein *

is the linkage site to the nitrogen atom R4h

represents hydrogen, amno or hydroxy, RSh represents
hydr ogen, nethyl or am noethyl, R6h represents

hydr ogen or am noet hyl, or R51i and R6h together

with the nitrogen atomto which they are bonded forma

pi perazine ring, kh is a nunber O or 1, and I|h is a
nunber 1, 2, 3 or add whereby Rl18a and R19a are not

si mul t aneously hydrogen, ka is a nunber O or 1, eais

a nunber 1, 2 or 3,, and,la, wa, xa and y

i ndependent |y of &ne anfh8t %é‘ideﬁﬁ@eatlhGﬁ@‘@ra@thezfepsese@tra group
4, R9 and R11 i ndependehfdrpulaf one anot her represent
hydrogen, methyl, *-C(NH2)=NH or a group of fornula

R20 R21 p NH NH2

4c 5c

T
. N
ke [Tc 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
lc is a number 1, 2, 3 or 4,

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

1 .
R'®  represents amino or hydroxy,

R'® represents a group of formula



f 9 or HZN Jh 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 nunmber 1, 2 or 3, R21 represents hydrogen
or methyl, f is a nunber O, 1, 2 or 3, g isS a nunber
1, 2 or 3, and his a nunb 1, 2, 3 or 4, or R8
represents *-(CH2)Zi-OH, wherein ' * is the |inkage
site to the carbon atom Z1 is a nunber 1, 2 or 3,
and R9 represents a group of formula O NH2 H2N Jh
10 wherein * is wihercin nkage site to the nitrogen
atom and

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

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

R4h ITSh
N N\RGh
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



his a nunber 1, 2, 3 or 4, R o0 represents am no or
hydroxy, R16 and R 7 independently of one anot her
represent a group of formula Rob R5b R8b ROb | NH

Nl Rsb Wb kb Ib Rlob R11b ~ NH2 NH x b or R 12b yb
wherein * is the |inkage site to the nitrogen atom R
4b represents hydrogen, am no or hydroxy, R5b
represents hydrogen, nethyl “or am noethyl, R6b
represents hydrogen or am noethyl, or R5b and R6b
together wth the nitrogGen atomto which they are
bonded forma pi Bé’hmzlifhé r iogetherl\ith B@i@aogknRid@h to which they
i ndependent|y of one ametbbaded fopnasepdrazing fifig)) Z1b- OH,
*- (CH2) Z2b- NHR13b, *- CONHRI 4b or *- CH2CONHR' 5b

wherein * is the |inkage site to the carbon atom

R13b represents hihr ogem ombeefloyll, and Zl b and Z2b

i ndependently of one another area nunber 1, 2 or 3, ,

and
and

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

whereby R'® and R'* are not simultaneously hydrogen,

ka is anumber O 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
or 4,

R’ and R" indgpendently of one another represent hydrogen, methyl, ,
*—C(NH;2)=NH or a group of formula ‘

R ||Q21 0]
*\HJ\H/NH : NA,
or
f g ]

HNT IR
wherein
* is the linkage site to the nitrogen atom,

R% represents hydrogen or *~(CH,);-NHR?,

wherein



R14b and R15b i ndependently of one another represent a
group of for- nmula Rog R59 NI1'lIl s9 kg g R wherein
* is the linkage site to the nitrogen atom R4l
represents hydrogen, amino or hydroxy, Rsg represents
hydr ogen, nethyl or am noethyl, Rbg represents

hydr ogen or aninoethyl,lq;i& a nunber 0 or 1, and 12
lg is a nunber 1, 2, 3 or 4,"R9b and R1L | b

i ndependently of one another represent hydrogen or
methyl, R10b represents amino or hydroxy, kb is a
nunber 0 or 1, |bR™nb, repbesamtd hydrogedepanitight | y of one
another are a nunber 1, 2, 3 or 4, R18 and R19

i ndependent|ly of one anot her represent hydrogen or a
group of fornula amlie R5e R8e ROe NH Rse we ke le
R10e Rlle 1 NH2 NH x e or Rl2e ye wherein

1 is a number 1, 2 or 3,

R*'  represents hydrogen or methyl,

f isanumber O, 1, 2 or 3,
g is a number 1, 2 or 3,
and

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

or

RS represents *—(CH;)z,-OH,

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

and

R’ represents a group of formula



* is the linkage site to the nitrogen atom Rde
represents hydrogen, ami no or hydroxy, R$e represents
hydrogen, methyl or am noethyl, R6e represents
hydrogen or am noethyl, or R5e and R6e together with
the nitrogen atomto which they are bonded forma

pi perazine ring, 13 R8e angoRIZe i ndependently of one
anot her represent *-(CH2)Zie“"OH or *-(CH2)Z2e- NHR13e,
wherein * is the linkage site to the carbon atom
R13e represents hydrogen or nethyl, and ZlI e and Z2e
i ndependdwtdity of one anot her area nunber 1, 2 or 3,
Rge and RI'1' independently of one another represent
hydr ogen or neth¥l, R10" represents am no or hydroxy,
ke is a*nunbérthelipkage site imdenitrogge atows and ye

i ndependently of one another are a nunber 1, 2, 3 or

4, whereby R18 and R19 are not sinultaneously

hydr ogeA™ R24 represents a group of fornula *- CONHR2',
wherein * is the |linkage site to the carbon atom R25

represents a. f a 14 R4f R5f R8f ROf NH
repr ¢ i RitRot's, 2 51,

1 .
R' represents amino or hydroxy,

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

R R R Il?
|
kol b R Wb
10b 11b
R R NH,
*/\)\HNH 12b
Xb or vb 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,



kf ff RL of RI1f " NH 2 NHx f or R12f wherein *
the linkage site to the nitrogen atom R4f represents
hydrogen, am no or hydroxy, R5f represents hydrogen,
met hyl or am noethyl, R6f represents hydrogen or

am noethyl, or R 5 f and R6f together with the
nitrogen atomto which they ,are bonded forma

pi perazi ne ring, R8f and R1? independently of one
anot her represent *-(CH2)zIf" OH or *-(CH2)Z2f - NHRL3f
wherein * is the linkage site to the carbon atom
R13f re®*2aeiR$® hymepaeantly ofwtetapbthearegrebent *ZICH,)apOH,
Z2f i ndependenUHy)of NBIRe Pan@ONHRYF ea*QHHGHONHR'2  or
3, ROr and R e independently of one another represent
hydrogen or nethyl, , R101l represents am no or

hydr oxy, kf mheimunber 0 or 1, and If, wf, xf and yf
i ndependent|y of one another are a nunber 1, 2,.3 or

4, : : :
* is the linkage site to the carbon atom,

R"®  represents hydrogen or methyl,

and

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

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

mula
R4g ng
: kg IgN\RGg .
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 isanumberOor 1,

and



d and e independently of one another are a nunber 1, 2
or 3, kis anunber O or 1, 1, w, x and y

i ndependently of one another are a nunber 1, 2, 3 or

4, Jw, xory independently of one another may when w, x
or y equals 3 carry a hydroxy group, and their salts,
their solvates and the solvgées of their salts.
Compounds of the invention e the conpounds of

fornmula (1) and the salts, solvates and solvates of
the salts thereof, as well as the conpounds which are
enconpassed by f olgwl ais a(umbend, Z3Berdent i oned

herei nafter as exenplary enbodi nent(s), and the salts,
sol vatesgand solvates of the salts thereof, insofar
as the Ronsdhds dFrandently eimnsmpebseweptsyert bydoen of mythyl,
and are nentioned hereinafter are not already salts,

sol vat eg @nd sol vates . of t salts. The conpounds of
the inv tloﬁ3ﬁﬁﬁnsagﬂgﬁﬂﬂﬁg“&ﬂ their structure, exist
in stereoisoneric forns (enanti omers, diastereoners).
The |nvEgt|o& Hﬁgﬁ 6r§1relates to the enantioners or

di ast er éoner § dnd T heir tespective m xtures. The

stereoi sonmerically pure constituents can be isolated
from sugh vy, xb Hﬁ@?b fH(de QRARhA POES R a%@ﬁl{epﬁre%' rf'i‘ﬁ{b%F O8It 4,
in a known way by nown processes such

chr omat ogr aphy on a chlral phase or crystalllzatlon

us RiYareiR ¥ addepadtieng s oDonecdiokiak r@peésdnt hylfezeh by @ Btdupvf formula
al so rel ates, depending on the structure of the
conpounds, to tautoners of the conpounds. , Salts
preferred fqethe puygposes of tRE invexifion are

physi ol ogi caf |y acceptable salt$ of t he conpounds of
the invelti hys+hl ogi cal F e salts of .the
compounds (|l )Jxcb0c]iede Bci d addltl ts of mnera

aci ds, carboxylic acids and sulfonlc acids, e.g. salts
of hydrochlorlc aci d, h%drobron1c acid, sulfuric
aci d, phosphorﬁ% aci dR nmet hanesul f oni av@gi d,

ethanesulf ni c_acid, ﬂ@]uenesul ffani c| aci d,
benzenesdl f c a x enaphbhal enedi i acid,
acetic acid, proplonlc acid, lactic d&id, tartaric

acid, malic acid, citric acid, fumaric acid, naleic
acid, trifluoroacetic acid and benzoic aci d.
Physi ol ediecad | y acceptabl e salts of‘the conpounds (1)

- also include salts of conventiona

* 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,



bases such as, by way of exanple and preferably,

al kali netal salts (e.g. sodiumand potassiumsalts),

al kaline earth nmetal salts (e.g. calciumand nagnesi um
salts) and ammp- niumsalts derived fromamonia or
organi c am nes having 1 to 16 carbon atons, such as,

by way of exanple and prefe5§bly, et hyl am ne,

di et hyl am ne, triethylam ne, ethyl diisopro- pylam ne,
nonoet hanol am ne, di et hanol am ne, triethanol am ne,

di cycl ohexyl ami_ne, di net hyl am noet hanol , procai ne,

di benzyR&hamieR N melepanidemthypbidrierspthei feprhsestti-¢CH,)z1.-OH or
etyl am ne, argqChh)e-NHRSI‘ne, et hyl enedi ami ne and

met hyl pi peri di ne. Sol vates for the purposes of the
invention refer to those forns of the conpounds which
forma conpl &heteinthe solid or liquid state through
coordi nation with soelvent nolecules. Hydrates are a '
speci al fornLof sol vates i n which coordi nati on takes

pl ace with wat er. 1S thia|ipkies si¢ ol cuden flogbr i ne,
chlorine, bromne and iodine. A synbol # on a carbon
atom nmeans tha the co und is in enantiopure form
with respect ™ to {q%esgrggﬁy@raggwrorﬁetgyﬁt hi s carbon

atom neaning in the context of the present invention
an enantionggjc excess of nore than 90% (> 90% ee).

In the formulae of the groups which R3 can represent,
the end point of the Iine beside which there is in
each case anzle g@e3280indeRAUERBNGT dhe GAGMC ard b ABEr & 2 or 3,
CH2 group but forns part of the bond to the nitrogen
atomto which R3 is bonded. 17 1In the formulae of the
groups Wi old B cadepedeetseottonetanethengpsémthydfogtmer methyl,
line beside which there is in each case an * does not
represent a carbon atomor a CH2 group but fornms part
of the Bond teprespes @aimuer demyi o whi ch R7 is bonded.
Preference is given in the context of the present
inventign to.co qﬁp S qf formula (1) in which R26
represefifs h?ﬂ?%ﬁ% T9%W4l'ogen, amino or nethyl, R7
represents a group of formula NH2 """~/~-NH2 R * *
NH?2 olc-ll’ld

t ’

le, we, xe and ye int'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



NH2 whereby R represents hydrogen or hydroxy, * is
the linkage site to the carbon atom R 2 represents
hydrogen or nmethyl, R3 represents a group of fornula
18 RA RBR R4 RoR NRSNHKI *N YOwx O
NHz 1s 0 R H}URL7 H AAOHRI8 1 ONH or O * R19
e H whereby * is the Iinkagg site to the nitrogen
atom A represents a bond phenyl, R4 represents
hydrogen, am no or hydroxy, R5 represents a group of
formul a
4f

R R5f R8f T9f
I /‘\H
* N * NH
If ~ RGf , Wf '

kf
! R R )
| . NH,
* NH o
xf or yf R1
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'*f independently of one another represent *—(CH,)z;¢
OH or *-(CHz)sz-NHRIBf,

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

and



NHz 14n23 m 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

i ndependently of one another are a nunber 1, 2, 3 or
4, M is a nunber 0 or 1, and R12 i ndependently of
one anot her represent a groﬁg of forrmula *-CONHR14 or
*- CH2CONHR15, wherein * is the linkage site to the
carbon atom R14 and R15 independently of one anot her
represent a groupZofarfdof2ful iadefRider® yoef onR8aotRO@arRA @mamber 1, 2
Rlila ~a "/ [[[~~"JJJoMN¥{ gk-a la NRsa w xa NH2 O
Rlea 12a or NYa RH OH wherein * is the |inkage

site to the nitrogen atom Rda represents hydrogen,
am no or hydRoyapd R 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 is anumber O or 1,

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

\H;,xory

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



20 Rsa represents hydrogen, nethyl or am noethyl,
R6a represents hydrogen or am noethyl, or Rsa and R6a
together with the nitrogen atomto which they are
bonded form a pi perazine ring, R8a and Rl2a
i ndependently of one another represent *-(CH2)zia-OH,
*- (CHl') z2a- NHRI 3a, *-CO\IHRlﬁlg or *-CH2CONHRI 5a,
wherein * is the linkage site to the carbon atom Zia
and Z2a independently of one another area nunber 1, 2
or 3, Rl3a represents hydrogen or nethyl, and Rl4a
known graReSws sudhegsehommitd grapfy @neclared phase or eprsedleratiomusing chiral
amiggsau ghiralfacfdsr mul a Roo R5¢c | kc ICN'Rsc  wherein * is
the linkage site to the nitrogen atom Roc represents
hydr ogen, am no or hydroxy, 21 RS5c represents
Thenyentige also nelathss|dependang eroide irigtureRE ¢he eoprpesiady, $o tautomers of
the ¢épopomigdn or ami noet hyl, kc is a nunber 0 or 1, and lLc
is a nunber 1, 2, 3 or 4,

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.



R9a and Rll a i ndependently of one another represent
hydrogen or nethyl, RlOa represents am no or hydroxy,
R la represents a group of formula R 4d R5d Rsd kd
| dN' wherein * is the linkage site to the nitrogen
atom Rod represents hydrogen, am no or hydroxy, R5d
represents hydrogen, nethyl gr am noethyl, R6d
represents hydrogen or arniﬁZethyI, kd is a nunmber O
or 1, and 22 1Idis a nunber 1, 2, 3 or 4, kais a
nunber 0 or 1, and la,_wa, xa and ya independently of
In therformamlee h&the araipa whictoR cah,refesedt, toe endl, poR® cditite liRre beside
whitinthepeain dleedch yasef anondocs mot fepresemt@rcaswintatdin de @ @2h, group but forms
partEthBond t& tHe(dMBOh=aibm 66 waicirroupbeddetior mul a R20 R21 p
NH NH2 f or Ih H2N wherein * is the linkage site to
the nitrogen atom R20 represents hydrogen or
PreferehGHR)gi veNHRBIR;, convdxé pEiha present invention to compounds of formula (I) in
which

R represents hydrogen, halogen, amino or methyl,

R’ represents a group of formula

*

'u,',/N H2 , I"//\NHZ ,
R' .
""a/k/ NH, or ""’//\/\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



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, 23 g is a nunber 1, 2 or 3, and
h is a nunber 1, 2, 3 or 4, or R8 represents

*-(CH2)Zi -OH, wherein * is the |inkage site to the
carbon atom Z1 is a nunbeq 1, 2 or 3, and RO
represents a group of formul8 O NH2 H2N h wherein *
is the linkage site to the nitrogen atom and his a
nunber 1, 2, 3 or 4, Rl represents am no or hydroxy,
24 R16Rénd R17 |ndependent of e anotqgm rﬁgnesenhn

a gWﬁml a@ob R% N Nw|
NH

O
. NH, * R'6 O
Ve *
\MJ\ 12 N /R17
vy R H , g H
A—OH
R'®
I
0O NH
or Q
* 19
N
° H
whereby
* 1s 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,



kb Ib RRob RL1b I NHZ NH x b or b R 12b wherein * is

the linkage site to the nitrogen atom R 4b

represents hydrogen, ami no or hydroxy, R5b represents

hydr ogen, nethyl or am noethyl, R6b represents

hydrogen or am noethyl, or R5b and R6b together wth

the nitrogen atomto which ;Eey are bonded forma

pi perazine ring, R8b and Rl i ndependently of one

anot her represent *-(CH2)zlb-OH, *-(CH2)Z2b- NHR13b,
- CONHR14b or CH2CONHR15b wherein * is the |inkage

site toR’he ceréentsdtydrogen Ri8groug pif ézenids*-HE i ne@H oor

met hyl, 25 &ndHA)NHRAD Z2b i ndependently of one

anot her area nunber 1, 2 or 3, and Rl4b and R 5b

i ndependently of one another represent a group of

formula R49 RB@rdtg 1g N "I R s9 wherein * is the

I i nkage sitie to the nitrogen atom '

* is the linkage site to the carbon atom,
n and o independently of one another are a number 1, 2, 3 or 4,
m isanumber O 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
|
a ) Xa

wherein
* 1s the linkage site to the nitrogen atom,

R*™  represents hydrogen, amino or hydroxy,



Rog represents hydrogen, am no or hydroxy, R59
represents hydrogen, nethyl or am noethyl, R69
represents hydrogen or am noethyl, kg is a nunmber 0 or
1 and g is a nunber 1, 2, 3 or 4, ROb and RL Ib

i ndependent|y of one another represent hydrogen or

met hyl, R10b represents ankﬁo or hydroxy, kb is a
nunber 0 or 1, 26 |b, wb, and yb independently of
one another are a nunber 1, 2, 3 or 4, R18 and R 9

i ndependently of one another represent hydrogen or a
group of formil a réteseRShyROecRIBethiisr aMihockiyle qtk e
le Rloe Rlle 1 NH2 NH x e or Rl2e ye wherein * is
the linkage site to the nitrogen atom Rd4e represents
hydrogen, anifno ofeMgsERisRydrogaser amispetdaht s hydr ogen,
met hyl or am noethyl, R6e represents hydrogen or

am noet hyl, or RSe and R6e together with the nitrogen
atomto whi cR"they are bonded form a piperazine ring,

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

R* and R'* independently of one another represent
*_(CHa)z1,-OH, *-(CH,)72.-NHR'® *~CONHR ' or
*.CH,CONHR '™,

wherein
* is the linkage site to the carbon atom,

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

R represents hydrogen or methyl,

and

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

of formula
R4c TSC
. N
ke ic R*
wherein
* 1s the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,



R8e and R12e i ndependently of one another represent
*-(CH2)Zle OH or *-(CH2)z2e-NHR13e, wherein * is the
i nkage site to the carbon atom Rl3e represents
hydrogen or methyl, 27 and Zl e and Z2e independently
of one another area nunmber 1, 2 or 3, R9e and 4, 11'

i ndependently of one anothﬁ? represent hydrogen' or
nmethyl, Rlle represents a 2ho 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 siRilul t eapecsasts hydpderg gesthylRr 4minoethyl,
represents a group of fornmula *-CONHR2', wherein * is
the linkage site to the carbon atom R25 represents a
group of formula ﬁ% REfpreegts Rgdrogen or amidogth|, t R1Of
Riff NH2 NH x f or R 12f yf wherein 28

ke 'isanumberOor L,
and
lc is a number 1, 2, 3 or 4,

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

10 -
R™  represents amino or hydroxy,

R'6 represents a group of formula

R I?Sd
. 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,
R®  represents hydrogen or aminoethyl,

kd is a number O or 1,

and



* is the linkage site to the nitrogen atom RAf
represents hydrogen, am no or hydroxy, R5f represents
hydrogen, methyl'or am noethyl, R6f represents
hydrogen or am noethyl, or R5 and R61 together with
the nitrogen atomto which they are bonded forma

pi perazine ring, R8r and Rl%é i ndependently of one
anot her represent *-(CH2)zfs-OH or *-(CH2)z2, NHRi 3f,
wherein * is the |inkage site to the carbon atom

R13f represents hydrogen pr nethyl, and Z1f and Z2f

i ndependent |y of bthe amctiherbeade?d 3nurher 1, 2 or 3,
ROf and Rl if independently of one another represent
hydrogen or nethyl, RLOf represents am no or hydroxy,
kf is a nunb&t 0 Bramumbgidord, if, wf, xf and yf

i ndependently of one another are a nunber 1, 2, 3 or
4, d and e independently of one another are a nunber
1, 2 or 3, R's a number O or 1, 1, w, x and y

I ndependently of one another are a nunber 1, 2, 3 or
4, | Jw, x or I.ndepende. ne anot her nay when
W, X or vy eq&%ﬁ?’%1ggggvgggxﬁ§%ygf§0§?8@%5“5%%XPH@§PTL2’3
salts, their solvgfés and the solvates of their salts.

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

R? Ffm O
*\HJ\H/NH y N,
or

f g ]
h
H.N
wherein
* is the linkage site to the nitrogen atom,

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

21

represents hydrogen or methyl,

f is anumber 0, 1, 2 or 3,



Preference is also given in the context of the present
i nvention to conpounds of formula 26 HO\ / \ / RO
HH HZN NNNR3 (la), OHR2 0 R NH2 in which R26
represents hydrogen, hal ogen, amino or nethyl, R
represents hydrogen or hydroxy, R2 represents hydrogen
or methyl, 30 R3 is as defiped above, and their
salts, their solvates and t solvates of their salts.
Preference is also given in the context of the present
i nvention to conmpounds of fornula (1) or (la) in
whi ch R26 regresemtasnimthrdgenr 3,chl ori ne or net hyl .
Preference is also given in the context of the present
i nvention to conmpounds of fornula (1) or (la) in
whi ch R26 rephésents hydrogen. Preference is al so
given in the context of the present invention to
conpounds of formul a %}{ (la) in which R3
represents ah grouﬁao‘?u(“i‘ rlruia”Fi 'HR8 RO R4 Rio R> >
R kk ~ NH or NH

or

R® represents *—(CHj;)z,-OH,

wherein
* 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 is a number 1, 2, 3 or 4,

10 .
R represents amino or hydroxy,



O whereby * is the linkage site to the nitrogen atom
R4 represents hydrogen, am no or hydroxy, R5
represents a group of formula NH2 Res m 31 wherein
* is the linkage site to the carbon atom R23
represents hydrogen or a group of formula *-(CHZ)"-COH
or *-(CHZ),,-NH2, wherein ,*¥ is the |inkage site to
the carbon atom n and o in%l%pendently of one anot her
are a nunber 1, 2, 3 or 4, mis a nunber O or 1, R8
represents a group of formula *-CONHR14 or

* - ®rD Risdependuatlgbfiote ammthen ecprésekiagerosp béfdrmutane
carbon atom R14 and R15 i ndependently of one another
represent a group of fornula R4a Rba R8a R9a Rloa Rlla

NH -)--W~~~ JIJ}4H Kk aIR5a \Rsa a Xla NH2 PR16a 12a
or N -I *4y a R
\,{jj\H/ ’;‘H, .
kb
- RO R'™
| . NH,
* NH
Xb or vb R'%
wherein
* is the linkage site to the nitrogen atom,

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

or

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

R™and R" independently of one another represent
*—(CHz)zip-OH, *-(CHy)z25-NHR'*°, *-CONHR'*" or *
CH,CONHR'"®

wherein
* is the linkage site to the carbon atom,

R"P represents hydrogen or methyl,



OH wherein * is the Iinkage site to the nitrogen

atom 32 Rd4a represents hydrogen, am no or hydroxy, R
5a represents hydrogen, methyl or am noethyl, R6a
represents hydrogen or am noethyl, or Rsa and R6a
together with the nitrogen atomto which they are
bonded form a pi perazi ne rigg, R8a and Rl2a

i ndependently of one anot hef-represent *-(CH2)zl a-OH,
*-(CH2) z2a- NHR13a, *- CONHR14a or *- CH, CONHRI 5a
wherein * is the linkage site to the carbon atom Zia
and Z2a i ndepehdent|ly of one anot her area nunber 1, 2
or 3, Rl3a represents hydrogen or nethyl, and Rl4a
and Rl15a independently of one another represent a
group of fofhkbpad Rk mYependent]yaNonergethengre agiumber |, or 3,
the linkage site to the nitrogen atom 33 R4c
represents hgd ogen, am no or hydroxy, R5c represents
hydr ogen, ne Wil or am noethyl, R6cCc represents

hydr ogen or am noet hyl,

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

formula
R4g ng
kg IgN\ng
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen, amino or hydroxy,

R®  represents hydrogen, methy'l or aminoethyl,

R represents hydrogen or amino;:fhyl,

kg is anumber O or 1

and

g is a number 1, 2, 3 or 4,
R and R''® independently of one another represent hydrogen or methyl,
R'OP represents amino or hydroxy,

kb is a number O or 1,



kc is a nunber O or 1, and lc is a nunber 1, 2, 3 or

4, R9a and Rl la independently of one another

represent hydrogen or nethyl, R10' represents am no

or hydroxy, Rl6a represents a group of fornmula R4d

R5d kd IdN~Rsd wherein * is the linkage site to the
nitrogen atom R4d represeg%s hydr ogen, am no or

hydroxy, R5d represents hytifogen, nethyl or

am noethyl, R6d represents hydrogen or am noethyl, kd

is a nunber 0 or 1, 34 and Id is anunber 1,2,3 or 4,

ka i s almwh,ab add gb irdepemigntly af oweanofter arech meanber 1, 2, 3 or 4,

i ndependently of one another are a nunber 1, 2, 3 or

4, RO and R~ independently of one another represent

hy df ogfhR ~ edapgndently ofpng-pnothgr reresgntp skipeenfor fagirenp @f formula
R20 RR21 O NH NH2 f 9 or H2N Jh wherein

' 8e 9e

Fz4e Fz5e R ﬁ{
|
N N 6e *)\F/]/NH
kel lle R we
10e 11e
R R . NH,
' NH \MJ\ 12
X e 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 éminoethyl,

or

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

R*and R'* independently of one another represent *~(CHy)zie-OH or
*-(CH;)z2-NHR ',

wherein
* is the linkage site to the carbon atom,

R'¢  represents hydrogen or methyl,



* 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, R21 represents hydrogen or nethyl, 35 f is a
nunber 0, 1, 2 or 3, g is a nunber 1, 2 or 3, and h
is a nunber 1, 2, 3 or 4, ?z R8 represents
*-(CH,)zi-OH wherein * is e linkage site to the
carbon atom Z1 is a nunber 1, 2 or 3, and RO
represents a group of formula O NH2 HZN Jh wherein
* is the linkedje site to the nitrogen atom and h is
a nunmber 1, 2, 3 or 4, 36 RI10 represents am no or

hydroxy, R24 represents a grouF of formula *- CONHR25,
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 anumber 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 t}]he linkage site to the carbon atom,

R* represents a group of formula

R4f R5f R Flz
l )\P/]/
* N\ o " NH
kL f R wi
10f 11f
R R NH

wherein



wherein * is the |linkage site to the carbon atom R25
represents a group of fornula R4f R5f R3f ROf kf N~Rsf
NH wf If f RLOF Riff 1 NH2 NH xf or f R 12f
wherein is the linkage site to the nitrogen atom R4t
represents hydrogen, amno or hydroxy, R5f represents
hydr ogen, nethyl or am noetlzwgzl, R6f represents

hydr ogen or am noet hyl, or 5rand R 6 f together with
the nitrogen atomto which they are bonded forma

pi perazine ring, R8f and R12f independently of one
anot her repr &sent is the [idk2E zite ©HhenittogeChidhy 2f * NHR13f ,
37 wherein * is the linkage site to the carbon atom
R13f represents hydrogen or nethyl, and ZIf and Z2f

i ndependent | § of ERECSEMOhY&PLH!: @RIRUEIIBIAIaKY, 2  or 3,

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

or

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

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

wherein

is the linkage site to the carbon atom,
R represents hydrogen pr_methyl,

and

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 1s a number O or 1,

and



ROf and R11 f independently of one another represent
hydrogen or nethyl, R10f represents am no or hydroxy,
kf is a number O or 1, and If, wf, xf gnd yf

i ndependently of one another are a nunber 1, 2, 3, or
4, k is a nunber 0 or 1, 1 w and x independently of
one another are a nunber 3 or 4, Jworx

i ndependently of one anothe? may when w or x equals 3
carry a hy- droxy group, and their salts, their

sol vates and the solvates of their salts. Particul ar
pref erence i ¥, gi,wdnand nf indepandentxdef cnfe ahbtheparesemtnber 1, 2, 3 or
i nvention to conmpéunds of fornmula (1) or (la) in
which 38 R3 represents a group of fornmula RA N RS -~r
4 k1 O whereby * is the linkage site to the nitrogen
at drapd epadapendend s of snhyrtiyare a surbey 102 onydr oxy, R5
represents a group of formula NH2 R23 M wherein

k is a number O or 1,

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

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

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

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

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

R? represents hydrogen or methyl,



* is the linkage site to the carbon atom R23
represents hydrogen or a group of fornula *-(CH2)"-COH
or *-(CH,),,-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 O or 1, k is
a nunber O or 1, 39 1 is ag unmber 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 conpounds of

R” f ongad defined alove(l a) in which R3 represents a group of
formula RB RO R24 R10 R11 NH or NH w x whereby * is
the linkage site to the nitrogen atom R8 represents a

and ghey splts theirgplyaies and hospiratgs ofrtheir @S.CONHRL5,  wherein a
1, *is the linkage site to the carbon atom R14 and

rolF St ARSI QSR PR SR SBHE %0 o R By Bt

or (lRyviishxa NH2 O

R% represents hydrogen, chlorine or methyl.

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

R represents hydrogen.

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

R? represents a group of formula
R* 8 9
. H 5 R R R* R R
[} N R 'LH ] I
k[N \n/ o or * S NH
0 v X
whereby
* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,

R’ represents a group of formula



Rl6éa 12a or N *Jya RH OH wherein 40 * is the
linkage site to the nitrogen atom Rd4a represents
hydrogen, ami no or hydroxy, RSa" 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 bongid form a piperazine ring,
R8a and Rl12a i ndependently one anot her represent
*-(CH2) zl a- OH, *-(CHZ)Z2a- NHR13a, * CONHR 14a or

*- CHZCONHR15a, wherein * is the linkage site to the
carbon atlemin_Zi a and Z2a i ndependently of one anot her
area nunber 1, 2 or 3, Rl3a represents hydrogen or
nmet hyl, and Rl4a and Rl15a i ndependently of one

anot her *r epr és@Badinkaggrsifa o thefcarbgnsidm Roc R 5C kc
RCN'l R6c wherein 41 * is the linkage site to the

nitr ogerll{zat orr%presents hydrogen or a group of formula *~(CH,),-OH or

*-(CHa)o-NHa,

wherein

* is the linkage site to the carbon atom,

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

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

wherein
* is the linkage site to the carbon atom,

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

9a
R R10a R11a

R4a TSa I
. |
WN\R“ . */‘\%NH */\/‘\H/NH
kal lla a o Xa

NH, a
*\HJ\ * R16a
12a or N/
ya R TU\H
"OH

wherein

* is the linkage site to the nitrogen atom,



Roc represents hydrogen, ami no or hydroxy, R5c
represents hydrogen, nethyl or am noethyl, Rho
represents hydrogen or am noethyl, kc is a nunmber 0 or
1, and lc is a nunber 1, 2, 3 or 4, Rlfa and R1 1 a
i ndependently of one another represent hydrogen or
nmet hyl , RlOa represents ani? or hydroxy, Rl6a
represents a group of fornu R4d R5d kd | dN~R6d
wherein * is the linkage site to the nitrogen atom
R4d represents hydrogen, am no or hydroxy, R5d
represents hMr ogeaprespess hydrogen, amimoet lnyilroxy, R6d
represents hydrogen or am noethyl, 42 kd is a nunber

Oor 1, and lLd is a nunber 1, 2, or 4, kais a
number 0 or R anEEPresgntsiyydrogen, é‘?ﬁﬂh&é)rlaﬁ’m@w&enﬂy of
one anot her are a nunber 1, 2, 3. or 4, RO and R~ 1

i ndependent | y¢0f ane anoé r esent ydr ogen, '
met hyl,  *- CENH2) BREFSERES Y@Psﬂb EFtH a R20 R21 0
NH NH2

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)z1a-OH, *-(CH;)z2.-NHR ' *.CONHR'* or
*.CH,CONHR ",

wherein
* is the linkage site to the carbon atom,

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

[ t

R represents hydrogen or methyl,
and

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

of formula
R4c RSC
. I
N
ke Ic \RGC
wherein

* is the linkage site to the nitrogen atom,



f g or HZN Jh wherein * is the linkage site to the
nitrogen atom R20 represents hydrogen or *-(CH2);
-NHR22 wherein R22 represents hydrogen or nethyl,
and i is a nunber 1, 2 or 3, 43 R21 represents
hydrogen or nethyl, f is a nunber O, 1, 2 or 3, gis
a nunmber 1,20r3, and his §3nunber 1, 2, 3 or 4, or
R8 represents *-(CH2)Zi -OH, ““wherein * is the |inkage
site to the carbon atom Z1 is a nunber 1, 2 or 3,
and R9 represents a group of formula O N2 H2N Jh
wherein * is theRY nk eapeessints ydroged) anmmnd odgenoxgt om
and 44

R represents hydrogen, methyl or aminoethyl,

R®  represents hydrogen of aminoethyl,

ke isanumberQor 1,
and
lc is a number 1, 2, 3 or 4,

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

R'O represents amino or hydroxy,

R'®  represents a group of formula

T
* N .
ka Tl "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 isanumber O or 1,



h is a nunber 1, 2,30r4, Rl represents am no or

hydr oxy, R24 represents a group of fornmula *-CON 1R25,
wherein * is the |inkage site to the carbon atom R25
represents a group of forrmula R4f R5f R3f ROf NH NI1-1
RWf kf If RLO R111 NH2 NH Xf or 12f y f R
wherein * is the |inkage Sirr‘? to the nitrogen atom -
R4f represents hydrogen, anfnho or hydroxy, R5f
represents hydrogen, nethyl or am noethyl, R6f
represents hydrogen or am noethyl, or R5f and RG6f
together with theami trogen atomto which they are
bonded form a pi perazine ring, 45 R8r and Rl2r

i ndependent|y of one another represent *-(CH2)zif-OH
or *-(CH2)z2r NHRLE¥ | iaearsiber 4, 3.8 aride | i nkage site to
the carbon atom

. [3
ka i1s a number O 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

o
*\H/‘\H/NH : N,
or

f g ]
HNT D
wherein
* is the linkaée 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,



R13f represents hydrogen or nethyl, and ZIf and Z2f

i ndependently of one another area nunber 1, 2 or 3,
RO f and R11 f independently of one another represent
hydrogen or nethyl, R1Of represents am no or hydroxy,
kf is a nunmber O or 1, and If, wf, xf and yf

i ndependently of one anotheg are a nunber 1, 2, 3 or
4, w and x independently of dne another are a nunber
1, 2, 3 or 4, Jworx independently of one another may
when w or x equals 3 carry a hy- droxy group, and
their salts, ft hei rs assoimntatr 8sl,2hat 3, he sol vates of their
salts. Preference is also given in the context of the
present invention to conpounds of fornula (1) or (la)
in which 46 2R3 rispragelerd, Aogdoup of fornula NH2 12
Y Rwhereby * is the linkage site to the nitrogen
atom R1', rga{esents a group of formula *-CONFHR14 or
*- CH2CONHRI * @Y wherein * is the linkage site to the
carbon atom R14 and R15 independently of one another

represent a gr Oupisoafnufn%e'fnl'!?, 3or4,

or

R® represents *—(CH;)z,-OH

wherein
* is the linkage site to the carbon atom,
71 is a number 1, 2 or 3,

and

R’ represents a group of formula

wherein
* 1s the linkage site to the nitrogen atom,
and

h is anumber 1, 2, 3 or 4,



Rda R5a R8a R9a Rloa Rila N ea NH NH ka a R wa xa
NH2 O Rlsa 1za or NYa RH OH wherein * is the

| inkage site to the nitrogen atom Rda represents
hydrogen, ami no or hydroxy, R5a represents hydrogen,
met hyl or am noethyl, 47 R6a represents hydrogen or
am noethyl, or R 5a and Rﬁg together with the
nitrogen atomto which they @ e bonded form a

pi perazine ring, R8a and Rl2a independently of one
anot her represent *-(CH2)zla= OH, *-(CH2)z2a-NHR13a,
* - BONHRFefaesents ami@HIOONHRY5a, wherein * is the

i nkage site to the carbon atom Zia and Z2a

i ndgpendently of one another area nunber 1, 2 or 3,
R1¥a r epereesenic s gigur offermela "nEONHR™, and R14a and Rl5a
i ndependently of one another represent a group of

fornul a Roc.R5C ]
wherein

* is the linkage site to the carbon atom,

R* represents a group of formula

R4f R5f R Il?
I
N N et */l\H/NH .
ko le R w
10f 1f
R R NH,
" NH :
X f or of 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®f together with the nitrogen atom to which they are
bonded form a piperazine ring,

R¥ and R'¥ independently of one another represent
*(CH)zi-OH or *-(CH,)zo-NHR'",



I y-f-N6c wherein * is the Iinkage site to the
nitrogen atom Roo represents hydrogen, am no or
hydroxy, R5' represents hydrogen, nethyl or

am noet hyl, 48 R6c represents hydrogen or ami noet hyl,
kc is a nunber O or 1, and |c is a nunmber 1, 2, 3 or
4, R9a and Rl | a i ndependen %y of one another
represent hydrogen or nethg R10a represents am no
or hydroxy, Rl6a represents a group of fornmula R 4d
R5d kd I dNR6d wherein * is the linkage site to the
nitrogen atom RebHereapresents hydrogen, ami no or
hydroxy, R5d represents hydrogen, nethyl or

am noet hyl, R6d represents hydrogen or am noet hyl, kd
is a number 0 or 1, alidhg binkage sithioheearhon glomg o 4,
49 ka is a nunber 0 or 1, and la, wa, xa and ya

| ndependently of R arreg%ers]eer{ts ﬁyc?rogen or met{lyll 23 '

and

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, wi, xf gnd yf independently of one another are a number 1, 2, 3 or

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

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

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

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



or 4, y is a nunber 1, 2,30r4, L Jy may when y equal s
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 invention
to conpounds of formula (1)-- or (la) in which R3
represents a group of fornu#g ORI6 O Hor V¥ A H
whereby * is the linkage sfte to the nitrogen atom
A represents a bond or phenyl, R16 and R17

i ndependently of one another represent a group of

f orenrésenB@ grolp ¢BorRulBb R 9b NH NNRsb wbh kb Ib R ob
R11b" ~ NH2 NH x b or Yb R12b wherein * is the

I i nkage §ite to the nitrogen atom R 4b represents
hydr ogeR, am no or hydroxy, R5b represents hydrogen,
met Ayl 'ﬁpeth¥g,

kl\ﬂ/ ‘

O
whereby
* is the linkage site to the nitrogen atom,
R* represents hydrogen, amino or hydroxy,
R’ represents a group of formula
NH,
QH%\RR
wherein
o is the linkage site to the carbon atom,

R>  represents hydrogen or a group of formula *~(CH,),-OH or
*-(CHaz)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 isanumber O or 1,

k isanumber O or 1,



R6b represents hydrogen or am noethyl, or RS5b and R6b
together with the nitrogen atomto which they are
bonded form a piperazine ring, R8b and R12b
i ndependently of one another represent *-(CH2)zlb-CH
or *-(CH2)z2b-NHR13b wherein * is the linkage site
to the carbon atom R13b r gresents hydr ogen or
nmethyl, and Zl b and Z2b i ndépendently of one anot her
are a nunber 1, 2 or 3, 51 ROb and Rl |Db
i ndependently of one another represent hydrogen or
metlthyl , is Ri@bberdp2ederd,s am no or hydroxy, kb ' is a
nunber 0 or 1, Ib, wb, xb and yb independently of one
another are a nunber 1, 2, 3 or 4, dis a nunber 1, 2
and gieirzaltsy fheirsabiates gud the solvafes of their se4is.es and t he sol vates
of their salts. Anong these, particularly preferred
rarf ORI o N ok AR ASDRES o Hnagios o
formyla g3 pt {Talanayhigh gr oup of fornul a

R’ represents a group of formula

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 ca;ﬁon atom,

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

10a 11a
R R

I ' |
* N\RSa ’ */‘\H/NH */\)\H/NH
kal lla wa Xa

16a
_R
12a or

Iz

OH

wherein



ORI6 ONNn Hor d NCR OH H Preference is also given
in the context of the present invention to conpounds
of formula (1) or (la) in which R3 represents a group
of formula 52 R18 ONH OR19 e H whereby * is the
i nkage site to the nitrogen atom R18 and R19
i ndependent|ly of one anot her, represent hydr ogen or a
group of for- nula Roe R5e ﬂzge R9e ~R6e we ke le
R10e Rlle 1 NH2 NH x e or Rl2e ~~y mherein * is the
| i nkage site to the nitrogen atom

* 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
*¥_(CH,)z15-OH, *-(CH,)z25-NHR'*?, *-CONHR ' or
*.CH,CONHR ',

wherein
* is the linkage site to the carbon atom,

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

R represents hydrogen or methyl,
and

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

of formula
R4c T5c
g N
ke ic R™

wherein



R 4e represents hydrogen, am no or hydroxy, R5e

represents hydrogen,

nmet hyl or am noethyl, R6e

represents hydrogen or am noethyl, or 53 Rye and R6e
together with the nitrogen atomto which they are
bonded form a piperazine ring, R8e and Rl2e

i ndependently of one anothealrepresent *=(CH2) zl eH or

| *-CH2)z2e NHR13e

wher ei n

is the linkage site to

the carbon atom R13e represents hydrogen or nethyl,
and Z1 e and Z2e independently of one another area
nunber 1, 2 or 3, * ROeisdhellifkage istieipbeademnigey aofn, one
anot her represent hydrogen or nethyl, RLCe represents

am no or hydroxy,

£ i

s a nunber,0 or 1, and le, we,

xe and ye i ndepenBent | jepEBeRshBydAseheming e hydrumvber 1,
2, 3 or 4, whereby R18 and R19 are not simnultaneously

hydrogen, e is a
sol vates and the
i nvention further
t he conpounds of
sol vates or the soO

and their salts, hyFelr

wrber
BT CHepisarts RispRcry Brefayl of piginvet

relates to a nmethod for preparing

vat

& mu ; re(squtf ﬁgdroggh g an%%b\%e lé}ohel r

e

according to method [A] conpounds of fornmula 54 HO M
kt O RisH findhef0 or 1,

boc,, N COH (I1),

and

le

R*andR'"
methyl,

RlOa

1
R68

is a number 1, 2, 3 or 4,

independently of one another represent hydrogen or

represents amino or hydroxy,

represents a group of formula

wherein

*

R4

RSd

R6d

is the linkage site to the nitrogen atom,
represents hydrogen, amino or hydroxy,
represents hydrogen, methyl or aminoethyl,

represents hydrogen or aminoethyl,



wherein R2, R 7 and R26 have the neani ng nenti oned
above, and boc is tert- butoxycarbonyl, are reacted in
a two-stage process firstly in the presence of one or
nore dehydrating reagents with conmpounds of fornula
H2NR3 (111), wherein R3 has the abovementioned

meani ng, and subsequently w,th an acid and/ or by

hydr ogenol ysis, or [B] conﬁ unds of fornmula z6 BnO \
/' \'' I R(IV), OH z-NNNOH H7 ORHR 20
wherein R2, R7 and R26 have the neani ng nentioned
above, and Z is b&dzyl camantxofydr,l, are reacted in .a
t wo- stage process firstly in the presence of one or
nore dehydrating reagents with conpounds of fornula
55 H2NR3 (111), PAdwhich R3 has the neanlng ment i oned
above, and subsequently with an acid or

hydrogenol ysis. T free.base alts can be
obtai ned for examfl e b}’ LHIBEL o&fgﬂﬁi on a reversed
phase colum with an acetonltrlle wat er gradient with
the addition,of a rticular by using an RP
18 Phenonenenguna %ﬁ%@?%%(ggFunn and di et hyl am ne as
base. The invention further relates to a nethod for
preparing thgpgonpounds of formula (1) or the

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(NH3)=NH or a group of formula

Rzo R21 O
or
f g ]
h
H,N
wherein

* is the linkage site to the nitrogen atom,

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

1 is a number 1, 2 or 3,



sol vates thereof according to claiml1l in which salts
of the conpounds or solvates of the salts of the
conmpounds are converted into the conmpounds by
chromat ography with the addition of a base. The
hydroxy group on Rl is where appropriate pr ot ect ed
wth a tert-butyl di nmethyl sil group during the
reaction with conpounds of #grnula (I'11) which group
is renoved in the second reaction step. Reactive
functionalities in the radical R3 of conpounds of
formul a (IIIB.bremmnﬁeﬂdhyﬁdgmnManamyb synt hesi s

al ready protected, with preference for acid-labile
protecting groups (e.qg. bocL After reaction has
taken place fo gi s mERsOANHSL @f3.formula (1), the
protecting groups can be renoved by a deprotection
reaction. Ihls tak Iac§ Pybé tandard net hods of
protecting §roup's y protection reactions
under acidic conditions or by hydrogenol ysis are
preferred. TQ 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 ip a tgmpaiAHie rasee from 0Cto 40C
under atnmospheric pressure. ‘Exanpl es of suitable
dehydrating reagents in this connection are

. capbodii m des.such as, for exanple, N N.-diethyl-
N, N -di propyl -, N, N -diisopropyl -

N, N - di cycl ohexyl carbodi i m de,

N- RS- di mesrésehtarti-(SHDap@Hpy| ) - N - et hyl car bodi i ni de
hydrochl ori de (EDC), N-cycl ohexyl -

car bodi i m de- N - propyl oxynet hyl - pol ystyr ene

( PS- car B®@1SHi de) or carbonyl conpounds such as

car bonyl di i m dazole, or 1, 2- oxazoliun1conpounds such
as 2-ethyl azo 3 sul fate or
2-tert- butylsgnﬁgﬁﬁ??lﬁg%) G ICTIRT thlorate, or
acylan1no com pounds such as

2- et hoxy L {31 2- di hydr oqui nol i ne, or
propanephosp oni c anhy ride, or isobutyl

chl orof ormate, or bis(2-o0xo0-3-o0xazolidinyl)phosphoryl
chlapdi de or _ .
benzotri azolyl oxytri (di met hyl am no) phosphoni um  +-
hexaf | uor ophosphate, or O0-

(b&%zot répagsehts B-gydbup o, NhIA - t et r anet hyl ur oni um
hexaf | uor ophosphate (HBTU), 2-(2-o0xo0 56

1-(2H) -pyridyl)-1,1, 3, 3-tetranet hyl uroni um
~tetrafluorgborate (TPTU) or

O (7-azapenzot rygzol -1-yl)-N, N, NIV-tetranethyIuronlum
hexaf | uorophysphate (HATU), or 1

- hydr oxyben qriazole (HOBt), or benzotriazol -1 =yl -
h

wherein

* is the linkage site to the nitrogen atom,

and



oxytri s(di met hyl am no) phosphoni um hexaf | uor ophosphat e
(BOP), or mxtures thereof, or mxtures thereof
toget her with bases. Exanpl es of bases are al kali
net al carbonates such as, for exanple, sodium or
pot assi um carbonate, or sodium or potassium
bi car bonate, or organic bas‘??msuch as trial kyl am nes,
e.g. triethylam ne, N nethylfrorpholine,
N- et hyl pi peri di ne, 4-di net hyl am nopyri di ne or
di i sopropyl et hyl am ne. The condensation is preferably
carri edhout wianngTU 2,3 artle presence of a base, in
par- ticular diisopropylethylamne, or with EDC and
HOBt, in the presence of a base, in particu- |ar
t r Ret hy FRRESARES AR hodreX, i nert sol vents are
hal ohydr ocar bons such as di chl oronet hane or trichl oro-

nmet,hane, hydr.ocar bon ch .a ¥, Or nitromethane,
di &xaneCPSHYS AT, Ma%FBSWO’ni trile. It is

i kew se possible to-enploy m xtures of the solvents.
Di et hy | foffppm de is particularly preferred. The
reaction wth an acid in the second stage of nethods
[A] and [B] preferably takes place in a tenperature
range from Ofs tholidilee YRERS thataBeR @R, C Pressure.
Suitable acids in this connection are hydrogen

chl oride in di oxane, hydrogen brom de-in acetic acid
or trifR&or ompeiserts agrahpiof fomidiy| ene chl oride. The ..
hydrogenol ysis in the second stage of nethod [ B]
generally takes place in a solvent in the presence of
hydr ogen and pal Ingi um org®acti vat ed R%r bon,R%pref erabl y

in a tenperature | range fIromOCto4Cund(?|\£H
at nospheri c p’\ei;ﬂ;\egd&ékpl@s of * e
al cohol s such a { hamfol , Rt hanol , n-pr M’afnol or

i sopropanol, in a mxture with water and gl aci al
acetic acid, with preference,for a m xture of ethanol,
water and glacial acdetic agid. The conpoundgH,of

formula (I11) e k I NfAN be prepared i n anal ogy
to known netfiods - ¢pnpounds of @@l) are
known or can be prepared by reacting co thds of

formul a 57 26

wherein

* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,
R’f represents hy(iro gen, 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,



HO\ / \' / RO N (V), HINNO Rte HR22O0
wherein R2, R and R26 have the neaning nenti oned
above, with di(tert-butyl) dicarbonate in the
presence of a base. The reaction generally takes place
in a solvent, preferably in a tenperature range from
OC to 40C under at rmspheri% pressure. Exanpl es of
bases are al kali netal hydr §<i des such as sodi um or
pot assi um hydroxi de, or alkali netal carbonates such
as cesium carbonate, sodium or potassium carbonate, or
other basesR& ol Ra¥ .dl;pelnrlerétymﬂoalman@thgrrepresent
di i sopropy! et hyl ati(@],)mOH qrefGHgasNHRIY, sodi um
"hydr oxi de or sodi um carbonate. Exanples of solvents
are hal ohydrocarbons such as net hyl ene chl ori de or
1, 2- di chl or oet hawkeredl cohol s such as net hanol
et hanol or isopropamol, or water. :.:.. :..... The '
reaction is preferably. carried out wth sodi um
hydr oxi de in wat e% or ~ 1§k linkegepitfoiedhecarben sethanol .
The conpounds of fornula (V) are known or can be
prepared by react}ng comn d for BnO M OR27
(M), HORH?2 5 0 5r§ S@Y‘%"%ﬁ'ﬁ“’r#{gﬁd R26 have
t he meani ng nenti oned above, and R27 represents
benzyl, methyl orgagfhyl, with an acid or by
hydr ogenol ysi s as described for the second stage of
nmet hod [ B], where appropriate by subsequent reaction
with a base to hyZ1 Odrdse2 ft hiadéepehiiettl yot ogé Biydth@Sdir€h number 1, 2
The hydrolysis can forgexanpl e take place as described
for the reaction of corrpounds of formula (VI) to give
conpounds of for mula (1V).

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

methyl,

R'Of represents amino or hydroxy,
kf isanumberOor 1,

and 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,

MOFX

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



The conpounds of formula (1V) are known or can be
prepared by hydrol ysing the benzyl, nethyl or ethyl
ester in conmpounds of fornula (VI). The reaction
generally takes place in a solvent in the presence of
a base, preferably in a tenperature range fromOC to
40C under at nospheric pressgée. Exanpl es of bases are
al kali netal hydroxide such"as lithium sodium or

pot assi um hydroxide, with preference for |ithium
hydr oxi de. Exanpl es of sol vents are hal ohydrocarbons
sucé¢presntiiacgrbey ohietrhalae or tri chl oromet hane, ethers,
such as tetrahydrofuran or di oxane, or al cohols such
as met hanol, ethanol or isopropanol, or

di met hyl Bemanmide. It is |ikewise possi bl e to enpl oy
m X&yr of the solvents or m xtures of the solvents
with yerR“%etrahydrofuran or a m xture of, nethanol
and water are particularly preferred. The conmpounds of
formula (VI) are known or can be prepared by reacting
conpounds of fornmula 59 BnO MA 6 ,Z2\ ORR7 N (M 1),
H % F/ FFF F wherein R2, R7, R26 and R27
have t he neani ng nmentioned above, in the first stage

W teh aci ' f econd stage of
nethods1¥%fﬂgﬁggﬁg%%pggguﬁ%ﬁhgﬁgisecond stage with
bases. In the second stage the reaction with bases
geme? al kyhréRkRS ROAFSS folindla SCLVAHR R el@IARDMHRY, &
tenperature range fromOC to 40C under atnospheric
pressure. Exanples of bases are al kali netal

hydr oxi edgresnich as sodi um or pot assi um $ydroxi de, or
al kali metal carbonates such as cesium carbonat e,

sodi um or potassi um carbonate, or other
* is the linkage site to the carbon atom,

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

8a 9a

R R

R4a Tsa I
. |
T “Jka la ' : Xa

NH, o _
* * R163
12a or N/
\E/]aa\R \&H
OH

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

R*  represents hydrogen, methyl or aminoethyl,



bases such as DBU, triethylam ne or

di i sopropyl ethylam ne, with preference for triethyl-
am ne. Exanpl es of solvents are hal ohydrocarbons such
as chloroform nethylene chloride or

1, 2-di chl oroet hane, or tetrahydrofuran, or m xtures of
the solvents, with preferen for nethylene chloride
or tetrahydrofuran. The con%zunds of formula (VII) are
known or can be prepared by reacting conmpounds of
formula 60 BnO/ \ R26 H O Z boc-N, Il bR27 (VII1),
~-N O N H 7R Heprsen©hydiogempramaoethyl, R26 and R27
have the neani ng mentioned above, with

pent af | uor ophenol in the presence of dehydrating
reagents as @Escribed for the first stage of nethods
[A] and [B]. The reaction preferably takes place with

DVAP and EDC.isn loro ten} ure
range from - J0C% n_g?;)g[ %esra %?“cat%‘gz ﬁ?l‘cé’.th%%re
conpounds of for 0@?@?p§F§”NﬁHW$ or can be
prepared by reacting conpounds of fornula BnO R26 H

Oi.:.. (I Nl
OTII\/SERE)\)/?hereln > E??E’ 6,

ment i oned above, ;" ?&éf' l%d
t et rabut yl anmoni um NHE

—\1

H R7
) Nher rep f)en% i ng
ﬁa |ch

wherein
* is the linkage site to the carbon atom,

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

R!% represents hydrogen or methyl,

and

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

of formula
R4c llqsc
: N
~
ke lc "R”
wherein
* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,

R represents hydrogen, methyl or aminoethyl,



The reaction generally takes place in a solvent,
preferably in a tenperature range from -10C to 30C
under atnospheric pressure. Exanples of inert solvents
are hal ohydrocarbons such as di chl or onet hane, or
hydrocar- bons such as benzene or toluene, or ethers
such as tetrahydrofuran or %éoxane, or dinethyl 61
formamide. It is |ikew se pOSsible to enploy m xtures
of the solvents. Tetrahydrofuran and

di met hyl formam de are preferred sol vents. The
conpounds of for nBfa (tepdesentehdrogen @ranvacethd, pr epar ed
by reacting conpounds of fornula BnO R26 ZEN O HN OR
27 (X), HOIMSE R2 O wherein R2, R26 and R27 have

t he neani ng nent i ¥hed @@dW@mer%Pfh conmpounds of
formula O H bocceN CH (XI), R7 wherein R7 has the
nmeani ng menti oned ove, in the presence of '
dehydrating reagefff as described for the first stage
of methods [A] and [B]. The conpounds of fornula (X)
are known or can pe pr gy to the nethods
described in the g&anpggg&ggg P‘?'q#%é conmpounds  of
formula (XI) are known or can be prepared in anal ogy
to known meRProgg.R!Fh emaéisme&ngsof%ﬁletah&heﬂ\éﬁ%&ér@ Ry&BEY or
a val uabl e range f Qharnacologlcal and phar ma-
cokinetic effects M%ICh coul d not have been predicted.
62

1 .
R'%  represents amino or hydroxy,

R'® represents a group of formula

or
. 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,
R  represents hydrogen or aminoethyl,

kd is anumber O or 1,

and

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



They are therefore suitable for use as nedi canents for
the treatnent and/or prophylaxis of diseases in
humans and ani mal s. The conpounds of the invention
can, due to of their pharnmacol ogical properties, be
enpl oyed al one or in conbination with other active

i ngredients for the treatneg§ and/ or prophyl axi s of

i nfectious di seases, especially of bacteria

i nfections. For exanple, it is possible to treat

and/ or prevent |ocal and/or system c di seases caused
by the follbai ngispatindgef®rdy by m xtures of the
fol |l ow ng pat hogens: gram positive cocci, e.g.

st aphyl ococci (Staph aureus, Staph. epidermdis) and
strepto- cocagd (Strept. agalactiae, Strept. faecalis,
Strept. pneunoniae, Strept. pyogenes); gram negative
cocci (neisseria onorrho ramne ive
rods such as‘efe ao‘HESichén é&i, lé(\l\?@nﬁan‘ﬁg‘?fﬁé??eﬂ?‘éerl 2,3
col i, Haenophi | us®i‘hfl uenzae, Citrobacter (Citrob.
freundii, Citrob divenis) Sal nonel | a and Shi gel | a;
furthernnre g %E{ as (Kl ebs. pneunoni ae, Kl ebs.
oxyt ocy}®? ?'b %" (Ent. aerogenes, Ent.
agglonerans) Haf nia, Serratia (Serr. marcescens),
Proteus (Pr. mrabilis, Pr rettgeri, Pr. vulgaris),
Pro cia, Yersinia, mell as the genus

Aci net ébact er .. The an acter range addi tional |y

i ncl udes tHe "Ga0 sa“fé UGSV h R PEOWRy (i nosa, Ps.
mal tophilia) and strictly anaeroblc bacteria such as

and BREIBRQHEESsoIVAG dnli She {PPRESTMAE LS of the genus

Pept ococcus, Peptostreptococcus, as well as the genus
A ostridium furthernore nycoplasmas (M pneunoni ae,

PrefMendeoifialib pivellin ther @atext bLtBbreadsnt WV dntias tdyciARRGHE6f Brmula (1)~
orU@)@yww&Eobacterlun1tubercuI03|s The above |1 st, of

R3

pat hogens is nerely by way of exanple and is by
no, means to be inter- preted restrictively. Exanples
whirephesenaty alpeoupesififoomdd of di seases which. are caused
by the pathogens nentioned or nmixed infections and
can be prevented, inproved or healed by the topically
applicagl e preparations of the invention, are:
i nféct i us dr%eases in hymansisuch as, ‘for exanpl e,
sept™N i nfNCt i ons, bone d i nt 1anec-tlons skin
i nfectiondl posto@érative [wolgndNInt ecti ons, abscesses,
phl egmep.__wound infections, infected burns, burn
wounds, intections in the oral regi on, |nfections
after dental operations, septic arthritis, nmastitis,
}Fytls, genital infections and eye infections.
Apart om humans, bacterial infections can also be
treated in other species. Exanples which may be

ment i onRGh&Tifkage site to the nitrogen atom,

A represents a bond or phenyl,

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



Pigs: coli diarrhea, enterotoxem a, sepsis, dysentery,
salmonel losis, netritis-mastitis- agal acti ae syndrone,
mastitis; 63 Rumnants (cattle, sheep, goats):

di arrhea, sepsis, bronchopneunonia, sal nonellosis,
pasteurel |l osis, nycoplasnosis, genital infections;

Hor ses: bronchopneunoni as, gQint ill, puerperal and
post puer peral infections, salnonello sis; , Dogs and
cats: bronchopneunonia, diarrhea, dermatitis, otitis,
urinary tract infections, prostatitis; Poultry

(chi ckens, tuwkeys, gaail, pi geRffs, ormAment al birds

and ot hers):| nycopl apnmosis, E. |cali_ihfections,
chronic §ir i €Sg, Sal € ,H,
past eur el MJsi jxp LPAbt t aBosis. It | [ Wwi se possi bl e

to treat bacterial diseases in the rearing and
managenent of prgduc- tijve and ornanmental fish, in

whi ch case the ntibaéﬁerial spect rumpyg, ext ended

beyond the pathogens \ygntioned apove o further
pat hogens” s asT~QL, exampl e, Pa ha,
Brucel | a, Canpyl obacter, Listeria, ‘fr b Pel othri s,

corynebacteria, Borellia, Treponema, Nocardi a,
Ri kettsie, Yersinia. The present invention further
r el at eswhereihe use of the conpounds of the invention
for the treatnment and/or prophylaxis of diseases,
preferably of bacterial diseases, especially of
bact eri &l i nfsghe linkage sifeit the egmgen etowsnt i on furt her
relates to the use of-the conpounds of the invention
for the ,k..- treatnment and/or prophyl axis of
di seaseR esPRESEMS PIGOSEhaMMLY NS Yoned di seases.
The present invention further relates to the use of
- the conpewnds, of the invention for the roducti on of
a medi gg‘rrent ref:’{)erse?tﬁgly%rro At fen ylé)ﬁa?’b‘}oe%‘rygphw axi s of
di seases, especially of the aforenentioned di seases.
The pregeént hﬁﬁ%e&gﬂym%g&{&%mﬁhsaﬁg?s to a method for
the treatnent and/ or” prophylaxis o di seases,
especially of the aforenentioned di seases, using an
anti bacberially effective amount of the conpounds of
the invention. The conpounds of the invention may act
systemcally qu/or | ocal'ly. For this purpose, they
can be BdmndiRY er wgether withthietnitsdgenetym saiwhichgheyf ae bonded
exanpl e, or afdnn a paeenneriak) v,

R*® and R'® independently of one another represent *—(CH,)z,-OH or
*-(CHz)z-NHR '™,

wherein

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

and

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



pul monarily, nasally, sublingually, lingually,
buccally, rectally, dermally, transdermally,
conjuctivally or otically or as an inplant or stent.
64 For these administration routes the conpounds of
the invention can be admnistered in suitable

adm nistration forns. Suita Le for oral adm nistration
are adm nistration fornms whifCh function according to
the prior art and deliver the conpounds of the
invention rapidly and/or in nodified fashion, and

whi ch c8ntaidR Y heindepgrdentiisofufetanethientegresergmyirogen or methyl,
crystal line and/or anorphized and/or dissolved form
such as, for exanple, tablets (uncoated or coated

t abl et sR For rekessis amingfi gragat i ngs whi ch are
resistant to gastric juice or dissolve with a delay or
are ins?huble anq)cgntrol t he rel ease of the canmpound
of the FRventiTM°E W dts or filns/wafers, which

disintegrate rapidly in the oral cavity,

films/l j L ; r r

sof 1 el ati B FF ind AP of ¥ anHRERe R lstr 212, 3 0r4,

granul es, pellets, powders, enulsions, suspen- sions,

aeosol g Phurssdrut peps, Parenteral administration can
take place with avoi dance of an absorption step (e.qg.

i ntrave- nous, intraarterial, intracardiac,
and thrirsaBQitindt sodvatésrdnd ahaigsddedtgs «fitheit §ditsi ncl usi on of an

absorp- tion (e.g. intramuscul ar, subcutaneous,

I ntracut aneous, percutaneous or intraperitoneal). :
Amgusrthesespartieylary pisfereedsgimpabnds drethopainewhieh &’ represents a group .
of fadwiai stration are, inter alia, preparations- for

injection and infusion in the form of solutions,

suspensi ons, enul sions, lyophilisates or sterile

powder? Sui table for the_other adm nistration routes
ar€, . gﬂaﬁple, phaymacgutical forns for | anIation
(i n0¢r alN"a powder inkal e ,lpgﬁulizers), rasal drops%
sol uti ond] sprays; tabl¥ts, Nfilnms/wafers bj}gﬁ%QuLﬁé
for Npglak, subli'ngual or Bliccal adninistrdh, N ’
suppos es, preparatitgpp for the ears or eyes,

vagi na apsuUl es, aqueous suspensions (Il otions,

shaki ng nfx;QHes), |'i pophilic suspensions, oint‘nents,

creams, transdernal therapeutic systenms (such as;-for
. exanple, patches); mlk, pastes, foans, dusting
‘“P%BQHéW%gﬂmﬁﬁfQHW§kbr stenfs: The conpounds of the

i nvention can be converted into the stated

adm nistration forns. This can take place in a manner

known per se by 'xinq with inert, nogtoxic,

-phar maceut i ~ ¢ SIR't abl e exci pi ent §. These

exci pi ents ingludeN inter glia, car s (Ror exanple

m cro- H d N :

H
OH

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

R’ represents a group of formula



crystalline cellulose, [actose, mannitol), solvents
(e.g. liquid polyethylene glycols), enulsi- fiers and
di spersants or wetting agents (for exanple sodium
dodecyl sul fate, polyoxysorbi- tan ol eate), binders
(for exanpl e polyvinylpyrrolidone), synthetic and
natural polyners (for exang%e al bumn), stabilizers
(e.g. antioxidants such as or exanpl e, ascorbic
acid), colors (e.g. inorganic pignents such as, for
exanpl e, iron oxides) and taste and/or odor
corrigem'$. The present invention further relates to
medi camdnt s whi ch conprise at | east one com pound of

t heO4 ion, usually together with one or nore
inert, xi c, pharmaceutically suitable

exci pi andRWO the use thereof for the

af of emewA(g purposes. 65 It has generally proved

advant ageous tbn parenteral adm nistration to
adm ni ster anounts of about 5 to 250 ng/ kg of body
wei ght per 24 h to achieve effective results. The
anodretebyon oral adm nistration is about 5 to 100 ng/ kg
of body weight per 24 h. It may neverthel ess be
necessary where appropriate to deviate fromthe stated
andunt s js thg linkagetsite (9 the nitsoggnfataset i on of the body

wei ght , adn1n|strat|on route, individual behavior

to S a t redient, nature of th

or odar 2nd By et fentV B S FRiesr chstent et or a group of for
- adm ni sf# %lon takes pl ace. Thus, it may be sufficient
in some cases to make do with less than the

af orementi oned mi ni num anmount, m@preas don ot her cases

‘the stated upPer Ii must beRexceed®d. Were | ar ger
amounts are. adm ni stered, it na Hsable to
di vide t phgfal i t y-of & doses over the

day. - The lﬁge data in the follow ng tests and
exanpl es are percentages by weight unless otherw se
i ndi cated; partgitare ggres by weight. Solvent rati os,

dilution ratios|and concentra tion dat Hs or
Iiquid/h%quk%/sLL$La§ﬁﬁiare in easly cpse based on
volune. T, 66 A ampl e’ Abbr evi VR Used: p F

_ abs. absolute ag. aqueous

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



Bn benzyl boc tert-butoxycarbonyl CDC13 chl or of orm

CH cycl ohexane d doublet (in "H NVR) dd doubl et of
doublets (in "H NVMR) DCC dicycl ohexyl carbodiimn de

DI C dii sopropyl carbodiimde DI EA

di i sopropyl et hyl am ne (Huni g's base) DMSO di net hyl
sul f oxi de DVAP 4-N,N-dinethg%aninopyridine DVF

di met hyl f or mam de EA et hyl etate (acetic acid ethyl
ester) EDC

N - (3-di net hyl am nopropyl ) - N-et hyl car bodi i m de x HC

ESl el e®'TosiR%y togaiheawith the(ritodds)atx to esintypthey &ebonded
9-f | uor enyl médrhoxyiparabme ying HATU

O (7-azabenzotriazol -1-yl)-N, NN , N -tetranet hyl uroni um
hexafluo%ophog- phate HBTU O (benzotri azol -

-yl) - N, R*Nod R 'Eet indmpanidgntlyr efiving ranbibrarfepreses phe&iinat-©H or
HOBt 1- hydr o%y(CHR) heNHBL ¥j azol e x H20 h hour (s) HPLC \
hi gh pressure, high performance |iquid chromatography.
LC- M5 coupl ed |iquid chronmatography-mass spectroscopy
in mltiplet Whergin H NVR) nmin minute MS mass
spectroscopy NMR nucl ear magneti c resonance

spectrosco MI'B hyl tert-but et her
P PY E the fn!ﬁ%/age site to the czrkon atom,

R"¢  represents hydrogen or methyl,
and
Zle and Z2e independently of one another are a number 1, 2 or 3,
R’ and R''® independently of one another represent hydrogen or methyl,
| R'%  represents amino or hydroxy,
ke is a number 0 E)r 1,
and
le, we, xe and ye independently of one another are a number 1, 2, 3 or 4,
whereby R'® and R'? are not simultaneously hydrogen,
e is 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



Pd/ C pal | adi unf car bon PFP pent af | uor ophenol ¢
guartet (in "HNWR) Rf retention index (in TLC) RP
reverse phase (in HPLC) RT roomtenperature 67 Rt
retention tinme (in HPLC) s singlet (in 'HNW) sat
saturated t triplet (in"HNW) TBS
tert-butyldinmethylsilyl TF 4t rifluorbacetic acid THE
tetrahydrofuran TLC thin-layer chromatography TMSE
2-(trinmethylsilyl)ethyl TPTU
2-(2-o0x0-1(2H)-pyridyl)-1,1 , 3,3, -tetranet hyl uroni um
tetrafl uoroborate rbonyl 68 LC M5 and
HPLC met hods: ahhod sRfunent : M cronass
Quattro LCZ with HP ies 1100; col unmn:
Phenonenex Syner gi
eluent AA 1 1 of

at er + 0(5 m Yf 50% form c acid,
eluent,B: 1 % of a eton“trll N 0 5 mq}f?f(ﬁb%forrric
aci d; gradle? A0 ] 30%A -* 3.0
mn 5%A - >45mHn5°' g\te 0.0 mMn1nm/mn,
25mn/30mn/45rﬁ>n2n'11/ o®en: 50C, WV
detection: 208- 400 nm Method 2 (LCM5): Ms
i nst urent ty E . Mcromass ZQ HPLC instrunent type:

whexghn B, R a8 R*2 hes thy 9Baniog mentiondrboveend voSiaverrgi 2

butobdychrber®B, Mercury 20 x 4 mm eluent A: 1 1 of water +
0.5 mM of 50%formc acid, eluent B: 11 of

acetonitrile + 0.5 m_ of 50%
are reacted in a two-stage process firstly in the presence of one or more dehydrating -

reagents with compounds of formula

H,NR? (I1D),
wherein R? has the abovementioned meaning,
and subsquently with an acid and/or by hydrogenolysis,

or
] . L

i

[B] compounds of formula

BnO
1v),

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



formc acid; gradient: 0.0 mn 90%A -> 2.5 mn 30%A -
3.0 mn 5%\ - 4.5 mn 5%; flowrate: 0.0 mn 1
M/mn, 2.5 mMn/3.0mMn/4.5 mMn 2 mM/mn; oven: 50C,
UV detection: - 210 run. Method 3 (LC-M5): MS
instrument type: Mcromass ZQ HPLC instrunment type:
HP 1100 series; UV DAD, cokﬁm Phenonenex Synergi 2
Hydro- RP Mercury 20 mm X eluent A- 1 1 of water
+ 0.5 mM of 50 formc acid, eluent B: 1 1 of
acetonitrile + 0.5 m of 50%fornic aci d; gradl ent:
0.0 mn 90%A -* 2.5 mHNRIYA -3(BDO mn 5%A - 4.5
mn 5%\ flowrate: 0.0 min 1 nm/mn, 2.5 mn/3.0
mn/4.5 mn 2 m/mn; oven: 50C W detection: 210

in wihigh Rydhas dee meqnieg Wsyltloqeﬁ§b9‘tﬂarent M cromass Pl atform
LCZ with HPLC Agilent series 1100; colum: G omSIL

m eluent A 1 1 of
and segieply it angeidig )MW%%@P eluent B: 1 1 of

acetonitrile + 1 m of 50% f or ni ¢ acid; gradi ent

The %Qeoo/@h salg cg B%fg‘bé&%c{%r ex éﬁ&e &rglga/{l'\%rgap ygn D reversed
Phasrﬁc p aaeaf%8'el

by yhngan B‘@e“% %ﬁ@ u ﬁf‘ﬁgﬁogo %@S %‘%3 L

Waters Alliance 2795; colurm l\/brck Chronolith

The§ g@gﬁn‘{:ﬁgr }e§§es5t§ e{“né‘ih?d ?cmpr%\aﬁﬁ E é%on%p%fn(g of+f% qfl (D or the

solv /eoff 8F?ﬂr 1n§g? Fliﬁ 11 W tso t‘laiﬁc?[q*n oqﬂﬁi@/gr sgv%;e of the
Qunds atg Gopike %ﬂnp%@és by F ggaphy yth the
add‘ﬁ‘ioﬂoa 8% /min ->3.0nin3.0mM/nmn-* 4.0 nmn 3.0
m /mn; UV detection: 210 nm thod6(LC—I\/B). %S

Theﬂéﬁ} [ “”Enl}gect}&’ﬁe Cr °”?§ps t& B g fvisip
fé%re&?ﬂmswtﬁh §HPfngR RE forRul ﬁw L %&pvs BGEg,m the
Secqﬂ rrf’ﬁcf:‘o‘éé i°B7 1, el uent B: acetonltrl le + 500 | of 50%
formc acid/l; gradlent 0.O0mMn 0% -* 2.9 mn 7098

Reactwe%u& iH B %%ﬁthe I IE“(;]E c%gl§u nds O%Orml.g HI% mt oc}uced into

the ?’El%le alre rﬂ {31{98%1&1 plie gnce E? oups (e.g. boc).
Aﬂq AEAC {EBhYecompopp e(g BF Bmﬁectmg groups can
be resgyRd g? ﬁ%t%@“ﬁ?‘i@o% bisrfakesplags bystandprd methods ofiprotecting
groypeghemistry. Bigprofecypn gaotinsrumder %ﬂlu coreshty@rwwr@y hydrogenolys1s are
prefaged-onitrile + 500 gl of 50%fornmic acid/l; gradi-
ent: OOrrin 598 -* 2.0 min 4098 -> 4.5 mn 90%B -

5.5 098, oven: 453C, flo .
The reactlon m the first stage of methods [A] and [B] generally takes place in inert sol-

vents, where appropriate in the presence of a base, preferably in a temperature range from
0°C to 40°C under atmospheric pressure.

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



rate: 0.0 mn 0.75 M/mn -* 4.5 mMn 0.75 mM/mn 5.5

mn-*55mn 1.25 mM/mn; W detection: 210 nm °

Met hod 8 (LC-MS): Instrunent: Mcronass Platform LCZ

with HPLC Agilent series 1100; columm: Therno

HyPURI TY Aquastar, 3 50 inmx 2.1 nm eluent A: 11

of water + 0.5 nl of 50%fgém'c acid, eluent B: 11

of acetonitrile + 0.5 M of "50% form c aci d;

gradient: 0.0 min 100%A -4 0.2 min 100%A -* 2.9 mn

30%A -* 3.1 mn 10%A -* 5.5 mn 10%; oven: 50C flow
1-(2Hatperid9)4, In3 B rtetramathyldeonam tatraflugrbboratm (TRELNed 9
O-(7-bAabEotriddBl-il ryb - NN T - tey praethiuesronma dex aflordlogphate (HATU),
or lihydtoxyb@zotridyple:(HOBtR 08 berotrizzoL &y2790; col um:
oxy@'s@lﬁn&hblaﬂrﬂ@o)@é&pﬂoﬂ&m&%xéﬂ@orﬂﬁﬁosﬁheﬁ)e %B'G)Pﬁ‘ bH M tuls thereof, or

ue

mix@ESLAAEof bELHE iyPniledo TOr M ¢ aci nt A vater +
.05% formc acid; gradient: 0.0 min 708 4.5 mn .,

90%3 * 5.5 mn 9098; oven: 45C, flow rate: 0.0 mn
Exafhples offbaseh Bre-dlkati ihetdl durbdhaies sttt &8, forexdnpleNsollivd® or potassium
carbﬁhétm dtisod MmO REdskiam bidakBoridie, oMBEdAAR bhles(skibh Bﬁ)nalkylammes

lr[b‘fﬂﬂéiﬁﬁ@tN thl?}ﬂ&lBﬁﬁ@n% M&%E&;} dl\%téhdllﬂ) lﬁﬂfn Eﬁ{dme or

dusﬁ'{)ﬂ)ﬁﬁhg . col urm: Ther no ers|

11 of water + 0.5 of 50%formc
aci d, eluent B: 1 1 of acetonltr|le + 0.5 nm of 50%

Thefc@ﬂdén§atﬂ>@1i i8] re%r&ﬂg @Rfried QubwithHA O Qt%he‘l)r&egcd’ﬂffb bheO Y\par-
ticuldr 3115% %}nﬁie

ordw it EDtoaﬂﬂ I*f]Oﬁt m Pre}Q'l ’of a‘BX&nm particu- -
lart gjrgl)é/v rate: 0.8 m/mn; 1.JV detection
(HPLC): Instr ument . HP 1100 with DAD

detectlon colum: Kromasil RP-18, 60 mmx 2 mm 3.5
Exafiiple8 o ekt sBlvehtsiike Mloﬂﬂ@l@%ﬁbn@fsudws%ehlﬁbﬂﬁﬂ{angor trichloro- ..
metiRn8! 1B ddattl ot sublh &benz8RY or RitrBhiaitAHB. diSkane it et ¥Borflaride or

?Sc;tmuﬁ‘ll rﬁgﬁ llk@W"i_)SGrﬂc())ESIQIQ ﬁewﬂo@%{kﬁ%% cifgh 1 I%OFI’L rgtgnlj]meth%/fggnamlde
I nstr nt:

HP 1100 wi th DAD detection; colum: _
: Kromasil RP-18, 60 mmx 2 mm 3.5 gm eluent A 5 m
The @éactibd Wih hnQtidia ey sec&id«'ﬁ% e BmaAk&isQAl khd [} préfepibly takes
plac@'iﬁate%ﬂ@rﬂut%%ge%én A (2ABC dhder Msé@ 'PIgSU 1 n

/B, flowrate: O. /mn; oven ;
det ection: 210 nm 70 St arting conpounds Exanpl e 1A
SuitsblBacdvm2hivebhyddien aal ld@kyda chloride in dioxane, hydrogen bromide.i 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



Br CH3 H O77.7 g (583 mmol) of alumnumtrichloride
are suspended in 200 m of dichloronethane and cool ed
to OC. 40.0 g (333 nmol) of 2-nethyl benzal dehyde are
added dropwi se over the course of 30 min. Then, 53.2
g (333. mmol) of brom ne are added over the course of
6 h at 0C, the mxture is lowed to warmto RT and
then stirred for 12 h. The action solution is added
to 500 m of ice-water. The aqueous phase is extracted
a nunmber of tinmes wth dichloronethane. The conbi ned

organi c phases ar g=waghed essively wwth 2N
nd

hydr ochl ori ¢ Ha ) gefeous sodi um

bi car bonat e solut a/urat ed aque- ous sodi um

chl oride solution/ The organi & phase is dried over

sodi um sul fate agd concen-Qtraged i n vacuo. The

residue is purified si | CBBonat@gyaphy and

then via crygtg TG hexane. The

preci pitated produgt is xollected|by filtration.

Yield: 3.2 g (5% o0 tReoty) RLC-MB (Method 7): R =

3.26 mn MS (El): mz = 199 (MtH)+ Exanpl e 2A Met hyl

(22)-3 Qronnphenyl) 2- [(tert-butoxycarbonyl)
WheeﬂmRo,Ramdﬁ ahavethe nBanin@nientinedio@3 boc O 7.48

(59 5 mol) of N,N, N Ntetranethyl guani di ne are added

to a solution, cooled to -70C, of 10 g (54.1 mmol) of
withdiffersbybdhdisarhernjeiw thearesence ofapage. 5 mol ) of net hyl

[(tert butoxycarbonyl)an1no](d|nethoxyphosphoryl)aceta

ous, tetr rof u Afte
Theé?a % ef%ﬂ»y For HhoEh § SSivppobreBRSY 0 A i Riept' Fenge from 0°C
to 4Q% FSPREIGPIESSUreRT 500 i of water and 500 m of

et hyl acetate are added to the m xture. The organic

Exaﬁﬁ%’g of bg‘seg\?l% %_tEl H%&(%{ des%ﬁ%l?gs {) D4film %ogétgsr&usrrll‘l hyc?romde or |

alkaf et Qo h e 8L & H as COSurfi ongte so%hum 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.

T

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

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

OR27 (VI):




is purified by colum chromat ography on silica ge
(nobi |l e phase cycl ohexane: ethyl acetate 4:1). Yield:
quant. LC-Ms (Method 3): Rt = 2.61 min. M (E): mz
= 356 (MtH) 'H NVR (300 MHz, DMSO-d6): 8 = 1.40 (s,
9H), 3.73 (s, 3H), 7.15 (br.s, 1H, 7.48 (m | H),
7.56 (dd, 1H), 7.63 (dd, | iﬁ’ 7.86 (s, 1H), 8.82
(br.s, I H. Exanple 3Ais epared fromthe
corresponding starting materials in analogy to the
above procedure Exanpl e Structure Prepared in
whegiraROgY/ apd R’ haveahe Pebzing Nentioned dineerphe No. 3A 2A
LCMs (Method 4): R, =3.38 min. Br CH3 fromEx. 1 A
,;and M5 (El): mz = 446 (MrH)y benzyl [(tert- 1H NMR
R (3mpr¢sﬂztsb@mi,31)wthylcgq@thﬂl,/ but oxycarbonyl)- S = 1.35
(s, 9H), 2.28 (s, 3H), 5.30 H, C— N am no](di nmet hoxy-

w1th§m é:% %ﬁg@%ﬁ@g&i &e@yn% 1%4 stle n'gs Alpge o% n'ﬂ_e(gh B]gwhere
apprgpq_atﬂ})y Sty@eqtgpa}:ﬁgptéomwtmtbﬁ% to hydrolyse the methyl or ethyl ester.
3-brono- N (t ert but oxycar bonyl ) - L- phenyl al ani nate Br

eSS oSy S5t e B
fomﬁ}’l EE - are dissolved in a
m xture of 150 m of et hanol and 100

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.

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

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

2

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



m of dioxane. Under an argon atnosphere, 100 ng (0. 14
mmol ) of hydrogenati on catal yst

[(+)-1, 2-bis((2S,5S)-2,5-di ethyl phosphol ano) benzene(cy
cl ooct adi ene) rhodi un(l) trifluoro- methanesul fonate]
are added, and argon is passed through the solution
for 30 mn. Hydro- genation_is then carried out for 5
days under a hydrogen pressE e of 3 bar. The m xture
is filtered through silica gel, and careful
afterwashing with ethanol is carried out. The filtrate
is concentrated i he crude product is

dri ed under gHoph ORZ g (89% of theory)

X M5 (El): mz = 358
(MrH) + " H- NVR (404 6 =1.32 (s, 9H,
2.74 (m, 1H)), .62 (s, 3H), 4.70 (m,
1H), 7.20-7,5 (m Btbt}‘ Ex rrple 5A |6§p;repared fromthe

corr espondi ng~ygtal nalg( to the
anpEe Struct e Prep rec}

above procedude:

Anal ytical Data anB og)Rt o Bxanpl e No. 73

Exanpl e Strucgure Prepared in Anal yt| cal Data No.
anal ogy to Exawpfe 5A 4A LC-MS (Method 6): R =
3.81 mn. Br CH m Ex. A MS (El): mz = 448

(MeH) - " H NVR43 £ CDCI3): CH3 HHGC ~(N6 =
2

1.39 (s, 9H), 2.24 (s, 3H), H3 c o \\ 0 2.83-3.15 (m
2H), 4.57 (m1H), FO O U 5.00 (br. s, 1 H, 5.09 (dd,
2H), 6.97 (d, 1 H), 7.14-7.48 (m T7H).

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 carbonatesisuch as cesium carbonate, sodium or potassium carbonate, or other

bases such as DBU, triethylamine or diisopropylethylamine, with preference for triethyl-
amine.

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

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



Exanpl e 6A Met hyl

3-brono-N-(tert-butoxycarbonyl)-N nethyl -L-phenyl al ani
nate Br \ / H3C N OCH3 boc O 49.8 g (350.86 nmol) of
i odonmet hane and 2.28 g (57.01 mmol ) of sodi um hydri de
are added to a solution of 16.5 g (43.86 mmol) of

met hyl 3-brono-N-(tert-buto gear bonyl ) - L-

phenyl al ani nat e ( Exanpl e 4A§ in 220 m of anhydrous
tetrahydrofuran. The reaction mxture is stirred
overni ght at RT. 1000 ml of water and 1000 ml of ethyl

acetate are added t he Lure. The organi c phase
i s washed sggers j errénd a saturated
sodiumchl oride s d over sodiumsulfate
and concentrated./The crude pkoduct is purified by
col umm chr omat ogf aphy @n €ilick gel (nobile phase

+ cycl ohexane:zet hyl baectiat e ]. Yielo: quamy. HPLC
(Method 11) "= D nEn Q H3)): mz = 390

(MrH) +. 74" Wi NVRT (4003 Mz, | CDCIB): 6 = 1.48 (d, 9H),
2.23 (d, 3H), 3.6® (dd,RIH R3.30 (dd, 1H), 3.75 (s,
3H), 4.70 (ddd, 1H), 6.92 (dd, 1H), 7.30 (m 2H).
Exanpl e, 7A Met hyl ' .

whef@gR- 3R ( R iz Yo ihp nBaning 2@yntipnéq gisewazy| oxy) car bony
I]am no) -3-oxo0-3-[2-(tri-

wit et Sl}:flm%l %q‘s}}igo%g%g%&%%hg%gg!&;.e%-g%/{plt%j;szt-@[sé{%beqrqtf;)rb tlqute %I‘St

- stagrpBmethpdp bl @ddBdol ution of 6.0 g (16.8 nmml) of

met hyl 3-brono-N-(tert-butoxycarbonyl)-Nnethyl-L-

Thegg enlﬁll al %i lir)]laitt?elgp%}) ag&%i&ﬁﬁ)APayn% ]élI}C 7in gicfxl](')%nd{etggrtl)el i%l ac%cfem-
- perafy ﬁ%&&ﬂ? AT (D ERLy PRE) PUBesBBFRA RTesN, 4, 5, 5-t et rame
t hyl -1, 3, 2- di oxaborol an-2-yl ) -L-

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

(IX),

OTMSE

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

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

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



phenyl al ani nate (Exanple 84A from WO03/106480) in 80
m of 1-nmethyl-2-pyrrolidone and 4 ml of water is
rendered inert and saturated with argon. 1.37 g (1.67
nol ) of
bi s(di phenyl phosphi no) ferrocenepal | adi un(. 11) chl oride
(PdC12(dppf)) and 11 g (34 EPDI) of cesium carbonate
are then added. Argon is gently passed over the
reaction m xture, which is stirred for 10 h at 50C
The m xture is cool ed, taken up in dichl oronethane and

formeastiedt isilikewise tpessibIT e emplpamiic tyntsasehé solvkmitee @ eateydrofuran and

dimerhglfi@siaunids adefpadferrahsblvdnes. sol vent is concentrated in
vacuo. The residue is purified by colum
chromat ogr aphy on silica gel (cyclohexane: ethyl

The gompatpnsls pf farmuta (@X) pre kyioainchr cgn 8 prgpaisd dty aeacting opypdunds of

formut: MS (Method 1): R = 3.41 min M (E): mz = 783
(MrH) +. Exanples 8A and 9A listed in the follow ng
table are prepared fromthe corresponding starting
materials in anal of g—above procedure: 75
Exanpl e StruBhO AraRdt i cal Data No.
anal ogy to Exanpl 7. - 7A HPLC (Method 12):
R =6.62 mn. B . M and M5 (ES): mz = 819
(MtNa) + Ex. 84A 06 Z'" 0H3C. O HN
CH3 TMSE O bgc O - VS tho@xp): R =
4.01 nin. BnONCH3\fxOm Ex. HRA ang (ES):"’mz = 873
(MrH) + Ex. 84AHro W)03/10$480 z NOHN OBn H I

- OTMSE ° o

. 2 2 . .
wherein R, R 6 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 (XTI) are known or can be prepared in analog.y to known
methods.

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



TMSE' 0 boc O Exanple 10A Met hyl

(2S)-2-am no-3-(4'-(benzyl oxy)-3"-{(2S)-2-{[ (benzyl oxy

) car bonyl ] am no }- 3-oxo-

3-[2-(trimethylsilyl)ethoxy]propyl }bi phenyl -3-yl) propa

noate hydrochloride -BnO/ \ \ / t x HC zINl H O HzN

O- CH3 TMSEL. 10 054 m of 4M hydr ogen

chl ori de- di oxane sol ution a?€ added to a sol uti on,

cooled to 0OC, of 4.0 g (3.6 nmmol) of the compound

from Exanple 7A in 10 mM of anhydrous di oxane. After
Theg arerthenefpré auitaBlehfor tdeenssuddieantentssfoc the¢eatment enkl/omprophylaxis of
diseyszs iohurtas\uapanaisgd several tines with

di chl oronet hane and dried to constant wei ght under

hi gh vacuum The crude product is reacted w thout
Thefcamppends @i thef ingentioosan, Yiue ltel of hhaiampharmaCooBicaMahertie be
empRiyed albn24r im combifatiouBvitlicbther avtize mgb@&Ber(tdvdri@herirhatment and/or
prophyRixp dfSnfectidhsalivdasks fesheilBoofibacielial ihfdcliond. ng tabl e

are prepared fromthe corresponding starting

materials in analogy to the above procedure: Exanple
For stample,ut s pessiplateticdt andnpsey erg dbcabanddor Systemandisengys ¢avsed by
the feldawplgpalmgeiddy by mixturdO4f tbe dudbwing dathdgenas r eact ed

wi thout further BnO\ / fromEx. 8A purification x

HCl  z~, HO H3C, HO CH3 TMSE O 12A / \ - 10A LC- M5
gram-pesiHBeICEFl, i staplyylagpeas (StaphemitewsHStaph oipidexmidiy) apg strepto-
cocqi ESyept.ragalactigey trepit fa@pakis) 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. pneumoniae,
Klebs. oxytocy), Enterobacter (Ent. aerogenes, Ent. agglomerans), Hafnia, Serratia (Serr. -
marcescens), Proteus (Pr. mirabilis, Pr. rettgeri, Pr. vulgaris), Providencia, Yersinia, as
well as the genus Acinetobacter. The antibacterial range additionally includes the genus
Pseudomonas (Ps. aeruginosa, Ps. maltophilia) and strictly anaerobic bacteria such as
Bacteroides fragilis, representatives of the genus Peptococcus, Peptostreptococcus, as well
as the genus Clostridium; furthermore mycoplasmas (M. pneumoniae, M. hominis, M.
urealyticum) as well as mycobacteria, e.g. Mycobacterium tuberculosis.

The above list,of pathogens is merely by way of example and is by no,means to be inter-
the pathogens mentioned or mixed infections and can be prevented, impr(;;/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;



Ckznn

X HOZ"NOHNOBn Hz TMSE OO Exanple 13A
2-(Trimethylsilyl)ethyl (2S)-3-(4-(benzyl oxy)-3'-
{(2S)-2-[((2S,4R) -5- { [(benzyl oxy) carbon-

yl ]am no}-2-[(tert-but oxycarbonyl)am no] - 4-

{[tert- butyl(dltnethyl)3|IyI]oxy}pentano-

yl ) am no] - 3- net hoxy- 3 oxoprg yl } bi phenyl - 3-yl) - 2-

{[ (benzyl oxy) car bonyl ] am no~}pro- panoate 77 BnO\ \
/| z~HOHN OCH3 TMSE O N~ O boc TBS NH z At 0C
~(bath tenperature), 1.26 g (3.32 mmol) of HATU and 1.1

Rummhar(tﬁ(Qtt}mdiepp,cgoatsbitmargiw {Easie, xpechagdo@nndnda, aalswngt o sis)
pastetirellos®s] ngycoglabfiosizngenitad finfedtongpnpound from Exam pl e
| OA and 1.45 g (2.92 muol) of
(2S, 4R) - 5-{[ (benzyl oxy) carbonyl Jam no }-2-[(tert-
Horgast exeychepbowmoriasjaind ill4pydrpealtand postppetpenat inyécliond, paliroxello-
sis; y} pentanoi ¢ acid (Exanple 14A ,from WO03/106480) in 20
m of abs. DMF. The mixture is stirred for 30 mn at
this tenperature, then a further 0.55 m_ (1.1 nmol)
Dogs fanghgap dar@nqbaséem@uaadwé@earﬁ@nnmnss et ginary irast ingections,
prosgdtitisived to rise to RT. After reaction overnight,
everything is concentrated to dryness in vacuo and
%he residue is taken up in dichloraonethane. The
Pouliryfshickensnigleeys uaileriBeansyepmepialdhirdssnd athegy) nseapipsmosis,
E. calp énfestionpl chrandeaisydisenses, salmedelinsis; passaiirelinsisupditiacesis.
and concentrated. The crude product is purif Td by .

romat o on sili bil e,
I 15@3&\% 89%5@? é%/ ot ba%t@faj?és%ssei <3y o arapazemey ofyproduc-
t1ve dq omapeniah i &y Which s metegl)a spretram 3s ggensded beyond the

pathogens mentioned above to further pathogens such as, for example, Pasteurella,

Brucella, Campylobacter, Listeria, Erysipelothris, corynebacteria, Borellia, Treponema, . . T

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.

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.



M5 (El): mz = 1161 (MrH) + Exanple 14A 78

2-(Trimethylsilyl)ethyl-(2S)-3-

{4- (benzyl oxy)-3"-[(2S)-2-({(2S)-5-

{[ (benzyl oxy) car bon-

yl ]am no}-2-[(tert-but oxycarbonyl)am no] pent anoyl }

am no) - 3 - net hoxy- 3- oxopr op; 4yI]biphenyI-3 -yl } -2-
{[ (benzyl oxy) car bonyl ] an1n8 propanoate BnO\ \ /

z\ OHN CHH 3 TMSE O NO boc NH I z At 0C (bath

tenperature), 1.03 g (2.7 mol) of HATU and 1.1 n
For (lesqadmmisyamn rautdsghes cdmapeinds ef thd deantion cansted adimioisteodd in
suitdblSadmyin({sPrafién formls) of the compound from Exanpl e 10A

and 0.95 g (2.59 mmol ) of

N5- [ (benzyl oxy) car bonyl ] - N2- (tert-butoxycarbonyl)-L-or

Suitable fiersal admimigtrationgdre adyginibieHon firmsnhiclufuactien acprdirgito the
priof ant adddetiver tite cohipsutdsnfehainuerejontrhgidl yeankitor tith erodi fdFagition,
and (vhich contiin) thefcotdipoondy' of tixeineertiod iAdoghllarctntifve amorphized and/or
dissb &8P &, Biich dssforlek HHEE, tbﬁlefsl(ﬁlﬁ:ohtéd BT coatéM taBlets, EGkh@ple
havid¥ @&t 8 twhi@VAE Ydshitdid td Sa Gﬁ,@torr alssslve Q/ltﬂraYd'éﬁﬁfsor afk insoluble
and %@x?tHﬁ i drdafiEo RS l:éirH ound oftt rﬂf?)n rﬂatﬂétg b ARRIBLRAN Grhich
disirkD ggaer 9@81 Ing@as & Yam ’é'%e“é sa\f@ @afgsgg £Br SARHERSH or
soft% Lt Th ?1:, gag=c 8?%3 a%?elﬁsd gr%l}l eau%q? ets SpO\?S Ei}']?, felnglé&%rg; suspen-
SIONGACERR S S F%Bﬁ 9%%n silica gel (nobile phase

dlchloronethane/ethyl acetate 30:1 5:1). Yield: 1.67

Par (?lfus zﬂﬁ)‘ﬁr ? (]:Qo ﬁtab ti IQ S e g. intrave-
S s ey e T
dr%‘B’é%P‘F‘? g’ [Fr

1n3e9qpa1| diipfy |s1op)aq the form of solutlons 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 systents _
(such as, for example, patches): milk, pastes, foams, dusting powders, implants or stenfs: "

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.

5§ paf P@“@?‘%Pﬁ PE Wgﬁéﬂﬁeﬂ epagations for - == e



No. anal ogy to Exanple No. 15A - 13A LGC-Ms (Method 5):
R =3.47 mn. BnOfromEx. 11A and M5 (ES): mz =
1175 (MtH) + Ex. 14A from WO03/106480 z~, N O H, C o,
HNCH TMSE C No O boc CO'TBS NH z 16A 14A LC- M5
(Method 3): R =3.52 mn. Bno fromEx. 11 A and M5
(ES): mz = 1045 (M+H)' N5-[(benzyl - oxy)carbonyl] -
z~,No HC, N o"CH (tert-butdoxy H"' carbonyl)-L- TMSE-C
~N o ornithine boc NH z 17A 14A LC-M5 (Method 3):
R =354 mn BnOCH fromEx. 12A and M5 (ES): mz =
It has pRdergligpipved Mbrah(aBeousyon paxentaralradonyisiratidd to adidipsteNimounts
of algdin 5(td 250 migktgoofibodid wedghd pary24) h to achieve effective results. The amount
on oral administration is about 5 to 100 mg/kg of body weight per 24 h. ‘

[t 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.



TVMSE-C N o Oornithine boc NH z Exanple 18A (2S)-3 -
{4- (Benzyl oxy)-3"-[(2S)-2-({(2S, 4R)-5- {
[ (benzyl oxy) carbonyl] amino } -2-[(tert-
but oxycar bonyl ) am no] - 4- hydr oxypent anoyl }
ami no) - 3- met hoxy- 3 - oxopropyl ] - bi phenyl -3 - ylI } -2-
{[ (benzyl oxy) carbonyl] am ng } propanoic acid 80 BnO
\'\ / ZHO HN OcH8® H O N $8~ O boc/ OH NH z 4.88
m (4.88 nmol) of a IN tetra-n-butylam nonium fluoride
solution in THE are added to. : _... a solution of
1.89 g (1.63 mmol ) of the conpound from Exanple 13A in
10 M of abs. DMF with stirring. After 2 h at RT, the
m xture is cooled to OC, and ice-water and some 0.5 N
A. hy&xanwlesr i ¢ acid are added. The mixture is
i mredi atel y extracted with ethyl acetate. The organic
hase is dried over magnesi um sul fate, concentrated in ¢
bhyewgtonsusedy i ed under hi gh vacuum The crude product
Is reacted without further purification. Yield:
absquant (Method 3): RR = 2.90 mn" WM (El): mz
W Exanmpl e 19A (2S)- 3-
aq b {4 (Bengg‘f f@) 3 -[(29)-2-({(2S)-5-
L1 (benzyPHRY) car bony| ] ami no} - 2-[ (tert - but oxy-
bOCcarbony 5 REYERhoy! )
CDGlri no) - 8 ﬁiﬁﬁ@?(y 3- oxopropyl ] bi phenyl -3-yl } -2- {
CH[(benzyICycl@b@()infar bonyl] ami no} propanoi ¢ acid
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 HCI

ESI electrospray ionization (in MS)

Ex. example

Fmoc 9-fluorenylmethoxycarbonyl _ bl

HATU O-(7-azabenzotriazol-1-y1)-N, N;N’,N -tetramethyluronium hexafluorophos- b
, 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)

R¢ retention index (in TLC)

RP reverse phase (in HPLC)

RT room temperature



81 BhO\ \ / OHNCH H3 \\~ OHONO boc~ NH z

3.58 M of alINtetra-n-butyl ammonium fl uori de

solution in THE are added dropwi se to.a_ solution of

2.38 g (1.79 innol) of the conpound from Exanpl e 14A

in 35 mM of absolute DW. After 2 h at RT, the

m xture is cooled to 0OC, ang ice-water and sone 0.5 N

hydro- chloric acid are add é The m xture is

i medi ately extracted with ethyl acetate. The organic

phase is dried over magnesium sul fate, concentrated in
Ri vacuo andeddiondinaigal&PLi)gh vacuum The crude product
s is reacsiadlen{(in AHENMR)r t her purification. Yield: quant.
sat LC-MS (Birthed 2): Rt = 2.88 min. M (El): mz 931
t  (MtH) +. t@qar@@p@@ﬁto 22A listed in the fO||0WI ng
TBY abl e apg. gﬁ@%aﬂ lfsn%am the corresponding starting
TEATRt eri al. S idy ARt o the specified procedures:.

anpl e repar ed in Analytical Data No.
TLPEX }ahg&)ﬂ{r t gz Exanpl e Structure Prepared
AnaI & cr ‘E% fapi¥al ogy to Exanple No. 20A 18A

TMRE 1 de pe) HHB‘fh ted Wi thout further BnO from
PTg( 15 A rqxprlc(%{-l) BW] y1)-1,1,3,3,-tetramethyluronium tetrafluoroborate

benzyloxycarbonyl



z"NOH3C, NO, HICH3 HOH ,C- O iNO boc OH NH
z 21A 19A Crude product was reacted w thout further
BnO from Ex. 16A purification z-1, NOHC., NO, CH
Hs HOHOiIi NO boc LNH z 22A 19A LC M5 (Met hod
6): R =3.90 mn BnO CH, fromEx. 17A M5 (ES): nmbaz =
1021 (MtHy z", OBn HOHN,,HOH O Nboc O NH | z
Exanpl e 23A Pent af | uorophen% (2S) - 3-
{4- (benzyl oxy)-3"-[(2S)-2-({(2S, 4R -5- {
(benzyl oxy) car bon-

LC-MS and HPLC methods:

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

Method 2 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters
Alliance 2795; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 x 4 mm; eluent A:
1 1 of water + 0.5 ml of 50% formic acid, eluent B: 11 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 2p Hydro-RP Mercury 20 mm x .
4 mm; eluent A: 1 1 of water + 0.5 ml of 50% formic acid, eluent B: 1 | of acetonitrile +
0.5 ml of 50% formic acid; gradient: 0.0 min 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 (LLC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: Grom-SIL120 ODS-4 HE, 50 mm x 2.0 mmi-3 pum; eluent A: 1 1 of water +
1 ml of 50% formic acid, eluent B: 1 1 of acetonitrile + 1 ml of 50% formic acid; gradient:
0.0 min 100%A — 0.2 min 100%A — 2.9 min 30%A — 3.1 min 10%A — 4.5 min 10%A;
oven: 55°C; flow rate: 0.8 ml/min; UV detection: 208-400 nm.

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

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

- Method 6 (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/l, eluent B: acetonitrile + 500 pl of 50% formic
acid/l; gradient: 0.0 min 0%B — 2.9 min 70%B — 3.1 min 90%B — 4.5 min 90%B; oven:
50°C, flow rate: 0.8 ml/min, UV detection: 210 nm.



yl Jam no}-2-[ (tert-butoxycarbonyl)am no] - 4- hydr oxypent

anoyl } am no) - 3- net hoxy- 3-

oxopr opyl ] bi phenyl - 3-yl } - 2-

{[ (benzyl oxy) car bonyl ] am no }propanoate 83 BnOH 3 H

"zZ\ OHNON. CH PFP N O/ boc OH NH =z A solution of

1.54 g (1.63 nmmmol ) of the c ﬂpound from Exanple 18A in

50 m of abs: dichloronethahe is cooled to -20C, and,

with stirring, 1.2 g (6.52 mmol ) of pentafl uoro-

phenyl, 0.02 g (0.16 nmol) of DMAP and 0.48 g (2.12
Methné 7)(LE6* MSDOVESY iestadtied typehMicroerapeZ @t HPECi isstainiamveget Waters
Alligricoal790;rdobuenit: Grith-$ih ¢20 OO S¥ MBS Emisx Strhth| 8 um; eluent A: water
+ 500\ &0 5YH forntideucttl; ¥lubfiteB: dcStoRRARENSAGRLIEST 50% fb%%toac?&ﬂ gradi-

ent: b*bemﬁ{ 3448 -sz%% 4('»% d“@ﬁ’mﬁﬁ’ —>?5“§ '9 B; WG 5°c ﬂow
T e TR e .
dete é%ﬁggﬁ 4A Pent af | uor ophenyl

(25) - 3-{4- (benzyl oxy) 3 -1(29)-2-({(2S)-5-{[ (benzyl oxy
Met)IS&USt? Q‘Y,‘M Insru MICI'OI‘n[E)lSS PIF formL w1t1% HPLC igllent series

11003lIII IIU In: erk%(ff;‘l of water
* 0? fé% fPla&We ﬂaﬁvﬁﬁgrﬂ et m 8 a% é% feﬂ@cmc@

gradHN tﬁQ:pgnlOO%A—)Ome %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-Sil 120 ODS-4 HE 50 x 2 mm, 3.0 um; eluent B: acetoni-
trile + 0.05% formic acid, eluent A: water + 0.05% formic acid; gradient: 0.0 min 70%B —
4.5 min 90%B — 5.5 min 90%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-3p 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 > 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.

s e

Method 11 (HPLC): Instrument: HP 110(), with DAD detection;.column: Kromasil RP-18,
60 mm x 2 mm, 3.5 um; eluent A: 5 ml of HC1O4/1 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 (HPL.C): Instrument: HP 1100 with DAD detection; column: Kromasil RP-18,
60 mm x 2 mm, 3.5 pm; eluent A: 5 ml of HC104/1 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.




HPFP NO / boc NH z _ A-solutionof-1:67-g
(I.79. mol ) -of the-conpound from Exanple; 19A.in;70.
of abs:.,,s..,..it .~A" dichloromethane is cooled to
-20C, and 1.65 g (8.95 nmol) of pentafl uorophenyl,
0.025 g (0.18 mml) of DVAP and 0.53 g (2.33 mmol ) of
EDC are added with stirring,.The tenperature is
allowed to rise slowy to Fﬁoand the mixture is
stirred overnight. The mxture is concentrated in
vacuo and the crude product is dried to constant

Startieg gdmopawnder  hi gh vacuum Yield: quant. LC MS
(Method 3): RR =3.47 mn M (El): mz = 1097 (MH) +
Exanpl es 25A to 27A listed in the following table are

ExapmdebAed fromthe corresponding starting materials in
anal ogy to the specified procedures: Exanple Structure
Prepared in Analytical Data No. anal ogy to Exanple

5'34@09%@et@%?@e}étdﬁucture Prepared in Anal ytical Data
No. analogy to Examle No. 25A / \ - 23A Crude
product was reacted without_further BnO\ / from Ex.
20A purification Z\NBOH, CHH Hs PFP HO,NO

r 3

77.7 g (583 mmol) of aluminum trichloride are suspended in 200 ml of dichloromethane . ... ...

and cooled to 0°C. 40.0 g (333 mmol) of 2-methylbenzaldehyde are added dropwise over
the course of 30 min. Then, 53.2 g (333 mmol) of bromine are added over the course of 6 h
at 0°C, the mixture is allowed to warm to RT and then stirred for 12 h. The reaction
solution is added to 500 ml of ice-water. The aqueous phase is extracted a number of times -
with dichloromethane. The combined organic phases are washed successively with 2N
hydrochloric acid, a saturated aqueous sodium bicarbonate solution and a saturated aque-
ous sodium chloride solution. The organic phase is dried over sodium sulfate and concen-

- trated in vacuo. The residue is purified by silica gel chromatography and then via crystalli-
zation from cyclohexane. The precipitated product is collected by filtration.

i RO

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

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

Example 2A

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



wo
&

boc OH NH | z 26A/ \ - 24A Crude product was
reacted wthout further BnO\ / fromEx. 21 A
purification -?=zHH N ; OCH3 PFP HON boc~ O NH
z 27A/ \ - 24A LC-M5 (Method 5): R = 3.32 min BnO
CH, fromEx. 22A M5 (ES): mz = 1187 (MtH + O HN H
PFP H O OBn boc NH Exanple, 28A 86 Met hyl
(29)-2-[((2S, 4R) - 2- am no- 5?[ (benzyl oxy) car bonyl ] am no
} - 4- hydr oxypent ano- yl)am no]-3 -

{4' - (benzyl oxy)-3"-[(2S)-2- {[(benzyl oxy)carbonyl ]

am no) -3-o0xo0-3 -(penta

f 1 uor ophenoxy) pr opyr e@
hydrochl oride BnO z\HQ HX
HC = OH NH z

| -3-yl}prop anoate
O CHs PFP HzN,,/kO O x

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 ml of ethyl acetate are added to the mixture. The organic
phase is washed with water, dried over sodium sulfate and concentrated. The crude product
is purified by column chromatography on silica gel (mobile phase cyclohexane:ethyl .
acetate 4:1).

Yield: quant.
LC-MS (Method 3): R;=2.61 min.

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

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

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

Example Structure Prepared in analogy | Analytical Data
No. . to
Example No.
3A 2A LC-MS (Method 4): R, = 3.38 min.
Br CH, fromEx. lAand | MS (EI): m/z = 446 (M+H)"
benzyl [(tert- 'H-NMR (300 MHz, CDCl,):
CHy vy butoxycarbonyl)- | §=1.35 (s, 9H), 2.28 (s, 3H), 5.30
H307< N amino](dimethoxy- | (s, 2H), 6.21 (br. s, 1H), 7.04 (d,
Hd o—<o ) OL@ phosphoryl)acetate | 1H), 7.21-7.46 (m, 7H), 7.10 (d,
1H).




Wth stirring at 0C, 20 mMl of a 4N hydrogen
chl ori de- di oxane solution are added to a solution of
1.81 g (1.63 mnol) of the conpound from Exanpl e 23A
in 10 mM of dioxane. The mxture is stirred for 30
mn at 0C, the tenperature is allowed to rise to RT,
the mxture is stirred for further hour and then
everything is concentrated Zg dryness in vacuo. After
dryi Vg under high vacuumto constant weight the
product is pbtained. Yield: quant. LC- M (Method 3):
Exampled43 62 min M (El): mz = 1013 (M HC +H + Exanple
29A Met hyl

S) - 2- am no- 5- benzyl oxy) car bonyl ] anmi no)

Met é@ni [(&dmrhthOXEcarbwf)[L(p ia}ar@%%ﬁ? 3 - {(%3) 2-
{[ (benzyl oxy) carbonyl] am no }
- 3- 0x0- 3- ( pent af | uor ophenoxy) -

propyl ] bi phenyl - 3-yl } pr opangat &
\' \ / Z\N O HN O-CH3 IBrPFR
stirring at 0C, 60 nml of a AN

chl ori de-di oxane sol iQn are a
1.96 g (1.79 nmol) '53c¢npo

hydrochl ori de 87 BnO
~O0 x HO NH z Wth
dr ogen

ded.to.a. solution of
nd from Exanple 24A in

3

G p rise to RT, the
mxture is stirred for a fo th-' holr ,and then
everything is concentrated & 9rynes in vacuo. After
dryi ng under high vacuumto constant weight the

product is obtained. Yield: quant. .-LC M5 (Method

yl) 2 1%§)%?tm%- i(gl%‘o °‘dr?§i Tz(ngzg{g%&{% B\%ﬁe‘r“noﬁﬁd 100

ml enospﬁgre On I%g (0.14 mmol) of hydrogenation catalyst

[(+)-1,2-bis((2S5,55)-2,5- d1ethylphospholano)benzene(cyclooctadlene)rhodlum(I) trifluoro-
methanesulfonate] are added, and argon is passed through the solution for 30 min. Hydro-
genation is then carried out for 5 days under a hydrogen pressure of 3 bar. The mixture is
filtered through silica gel, and careful afterwashing with ethanol is carried out. The filtrate
is concentrated in vacuo and the crude product is dried under high vacuum.

Yield: 9.2 g (89% of theory) ‘

b [ SRR

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

'"H-NMR (400 MHz, DMSO-d): & = 1.32 (s, 9H), 2.74 (m., 1H), 3.03 (m., 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 Prepared in Analytical Data
No. analogy to
Example No.




starting materials in analogy to the specified
procedures: Exanple Structure Prepared in Anal yti cal
Data No. analogy to Exanple No. 88 Exanple Structure
Prepared in Analytical Data No. analogy to Exanple
No. 30A 28A Crude product was reacted w thout further
BnO from Ex. 25A purificatiH%] ZI~-NOHCQNOCH H
PFP 0O HZN O x HCl - OH NH “z 31A 29A Crude product
was reacted without further BnO from Ex. 26A

purification O Hs \ N OUCH, PEP HZNZXO O x HCl "' I NH
Exqmplez|  32A 29mudt@e V5 ( Met|hobrefired iR (An@ytRH Dafan BnO CH3
¥¢om Ex. 27A MS (ES): ni|z 20ad@8® (N HCL+H) T z"N O HN
~ D . Example No. -
S5A 1 4A LC-MS (Method 6): R, = 3.81 min.
Br CH, from Ex. 3A | MS (El): m/z = 448 (M+H)"
o ‘H-NMR (300 MHz, CDCl,):
e R § = 1.39 (s, 9H), 2.24 (s, 3H),
HiC °_<o g °\_© 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, 7H).
Example 6A

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

Br

O

" ' boc O )

R B

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(NH3)): m/z = 390 (M+H)".



HPFP O HzZN O x HC ~NH z Exanple 33A Met hyl

(8S, 118, 145) - 17- (benzyl oxy) - 14- {[ (benzyl oxy) car bonyl ] a

mno }-11-((2R)-3-{[(benzyl - oxy)carbonyl ] am no

}- 2- hydr oxypropyl )-10, 13-di oxo-9, 12-di azatri cycl of

14.3.1.12,6] -

heni cosa-1(20), 2(21), 3,5, 16 }8 hexaene- 8- car boxyl ate

80 BnOO HHNNHCH 3 270=00H N--z HA

solution of 4.5 M (32.6 nmmol) of triethylam ne in 150

m of dichloronethane is added dropwi se, with
'H-NMRof460 MHEE,i CDChY,S + 0.48 (§01H) 288 (df3H), 7.09 ¢dd, 1H533.80n(dd) 1H),
3.750%, 3Hhe 4F0padNE)f 6.02(dd aHp| =3REA AH). 600 nl of abs.

di chl oronet hane over the course of 20 mn: The

m xture-is- -~ --- , sStirred further overni ght and
Exaniple 7Averyt hing i s concentrated in vacuo (bath

terrperature about 4OC) The residue is stirred with

acetaonitril remai ning solid is collected X
Methyl @ﬁa%w%r(b%n?dlw? éd{(@& ¢dHSermvioxyRGaghanylaaeno ) n-gp-3-[2-(tri-
metipdgiyliethoxy repyl thiphienyl3 (524 @ -buesysarbonyDamBio] Mep#nsdte

3): Rt =2.92 mn M (E): mz = 829 (MtH + Exanple

34A

~ o O

N HN CH,
TMSE” boe ©

A solution of 6.0 g (16.8 mmol) of methyl 3-bromo-N-(tert-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 WO003/106480) in 80 ml of 1-methyl-2-pyrrolidone
and 4 ml of water is rendered inert and saturated with argon. 1.37 g (1.67 mmol) of
bis(diphenylphosphino)ferrocenepalladium(lII) chloride (PdCly(dppf)) and 11 g (34 mmol)
of cesium carbonate are then added. Argon is gently passed over the reaction mixture,
which is stirred for 10 h at 50°C. The mixture is cooled, taken up in dichloromethane and
washed with water. The organic phase is dried over magnesium sulfate and the solvent is
concentrated in vacuo. The residue is purified by column chromatography on silica gel
(cyclohexane:ethyl acetate 15:1 — 7:1).

Yield: 6.82 g (52% of theory.).
LC-MS (Method 1): R;=3.41 min
MS (EI): 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:



Met hyl

(8S, 118, 145) - 17- (benzyl oxy) - 14-{[ (benzyl oxy) car bonyl ] a
mno }-11-(3-{[ (benzyl - oxy)carbonyl]am no
}propyl)-10, 13-di oxo-9, 12-di azatri cycl of

14. 3. 1. 126] heni cosa-

1(20),2(21),3,5,16,18-hexae9§ 8- carboxylate 90 BnO O
HO HNNHCH3 O0 z N-z""H A solution of 5 n
(35.8 mmol ) of triethylamne in 150 m of chloroform
is added drop- wise, with vigorous stirring, to a

Examjllyyt | on of Stru@®e g (1. 79 nihwsbdredih t|RAealptsa®atand from -

¥anpl e 29A-in 600 n - of| al#8aloR K or oform over the
coHFSe C-F 2N Ai : A Than \,E’ﬁmp\leJNQ— St i vy

¥t NEH y arllabe;/ %ggl Qﬁ@:ﬂ) Nﬁé&g@?ﬁ}t‘(’l‘iéiﬁ (@izﬁm)’l

vacup (bat+/tehpgrature UdsA &7 s
stirred th.acetnltrll waid 1bdagy riemai ni ng SO|IdJS
col | eet ed B 2 oocﬂ and dried tjo constant wei ght

under h“ig vacu gp Yield: 1.21 g (|83% of theory)
. LC- M5 tMekthod 1) R = 3.0 min MS|(El): mz = 813
(M+H) + Exanples 35A to 37A listed ijn the follow ng

$Abl ¢ _are fred fromit he c7@rrespéﬁdﬂ%@deﬂ@@%)rh—rﬂgﬂmin-
mat ef P&l o9y to [tiFm @‘pé?s?fﬁl & (pHloweddreéi+H
Exanpl e tructure, Prepar g’é_o | ytical Data No.

anal dgy 1 Ng, 33A 1% Nethod 2): R = 2.83
mn | BH J0OA MY (El): nfz 843 (MH) +

Example 10A

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

w0 '

i
L

x HCI
z 0] @]
N H,N “CH,
H
o)
TMSE”

54 ml of a 4M hydrogen chloride-dioxane solution are added to a solution, cooled to 0°C,
of 4.0 g (3.6 mmol) of the compound from Example 7A in 10 ml of anhydrous dioxane.
After stirring for 3 h, the solvent is 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.



S5AMHHNCH3S ZO=CH3 OOH Nz 91

Structure Prepared in Anal yti cal

Exanpl e No. 36A - -

mn BnO/ \ / fromEx. 31A M5 (Hl):
O H ~O HNYNCH3 ZCH3 O
(Met hod 1): R 3.23 mn

mz 903 (MrH) T 37A MN OBn

Exanpl e 38A

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

34A LC-MS (Method 3):

g

Exanpl e

Data No. analogy to
R, = 3.23
mz = 827 (MtH) R
N-Z H 34A LC- M5

3 fromEx. 32A M5 (El):
Z0O0 NZ HeR

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

'

Example Structure Prepared in | Analytical Data
No. analogy to
Example No.
11A 10A Crude product was reacted without further
BnO Q O from Ex. 8A | purification
x HCI
N 0 HeC N
TMSE” °
12A _ 10A LC-MS (Method 6): R, = 3.10 min.
B0 O O cH, from Ex. 9A | MS (ES): m/z =773 (M-HCI+H)"
x HCI
Z\{:‘| 0 HN OBn
TMSE™ ©

Example 13A

2-(Trimethylsilyl)ethyl (25)-3-(4-(benzyloxy)-3'- {(25)-2-[((2S,4R)-5- {[(benzyloxy)carbon-
ylJamino}-2-[(tert-butoxycarbonyl)amino]-4- {[fert-butyl(dimethyl)silylJoxy} pentano-
yl)amino]-3-methoxy-3-oxopropyl} biphenyl-3-yl)-2-{[(benzyloxy)carbonylJamino } pro-

panoate




Met hyl (8S, 11S, 14S) - 14- ami no- |

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

di oxo-9, 12-di azatri cycl of

14. 3. 1. 126] heni cosa- 1(20), 2(21), 3,5, 16, 18- hexaene- 8-ca
rboxyl ate dihydroacetate 92 HOHO \~ HNN N
OCH2 Hs OM™H ~~7 0 2 x c NH2 0.50 g (0.61
nmmol ) of the conmpound from Ekxanpl e 33A are added to a
m xture of 60 ml of acetic acid/ water/ethanol

(4:1:1). 100 ng of pall adi um on act I vat ed carbon-

(10% are added an ' i s then hydrogenat ed
for 36 h at RIgpmds pressure. The
reaction mxture is
ki esel guhr, and was \ and the filtrate
is concentrated onfa rotary evaprator i n vacuo. The
residue is drigdr tlo ~+~ -- . donstant weight under
hi gh vacuum YieNd: “suadt. LGB ik 0%(,_? R, 0. 88
mn M (E): mHd = 71( c+H) . én’ple 39A

Met hyl (8S, 11Sy /@4 a no-OkQ

| - (3-am nopropyl 7- fp/d 710, Q3- d| 0x0-9, 12-di a-
zatricyclo [

14.3. 1. 12' 6] heni cosa- 1(20) , 2{ 03\15B§6 18- hexaene- 8-
ar boxyl ate di hydro- acetate 93| HO\ /

ITJH

Zz

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 WO03/106480) in 20 ml of abs. DMF. The mixture is stirred for 30 min at this
temperature, then a further 0.55 ml (1.1 mmol) of Hiinig’s base are added and the tempera-
ture is allowed to rise to RT. After reaction overnight, everything is concentrated to
dryness in vacuo and the residue is taken up in dichloromethane. The organic phase is
washed with water and a saturated sodium chloride solution, dried over sodium sulfate and
concentrated. The crude product is purified by chromatography on silica gel (mobile phase
cyclohexane/ethyl acetate 5:1 — 3:1).

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

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

Example 14A



HON, O HN~CH3 O02 x HOAc NH2 1.19g (1.46
nmol ) of the conpound 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 (10%
are added and the m xture is then hydrogenated for
36h at RT under at rmspheric7 pressure. The reaction
m xture is filtered through %r ewashed ki esel guhr, and
washed with ethanol, and.. "the filtrate is
concentrated on a rotary evaporator in
2-(Tviaatioy1siTihethyb £2.3 e {4-tbedrylexly )t B-[ M2t (@ RS) \vef [ (renzylogigrarbon-
yl]ainirgh} -2+ featts butox ydaetothy]) a il pentdno MPahiveh 3odeBpx y-Rloxsprop-
y1]biphddy1+B- W% -VH (halzylox Picdrbon fiPiminb pibldodtd) +. Exanpl es
40A to 42A listed in the followng table are prepared
fromthe corresponding starting materials in anal ogy
to the specified pr xnpl e Structure
Prepared in Angcy- anal ogy to Exanpl e
No. 40A - - 38A LC Rt =1.22 nin HO

fromEx. 35A MS (ElY: 485(M2HOAc+|—|)+ OHO
H2ZN N N NCH, 0 = OAc NH2 94
N 0L
N | CH,
wee® H A ©
0]
boc

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*-(zert- -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 andthe 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): R¢ = 3.40 min.

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



e

Exanpl e Structure Prepared in Analytical Data No.

anal ogy to Exanple No.
2.33 nun . 36A Ms (El):
fromEx 41A MH HN CH3

- - 39A LG MB (Method 2):
Ex. 37A MS (El): mz = 455
HON H O O 2 x HOAC NH2 Ex

39A LC-M5 (Method 10): R, =
mz = 469 (M 2HOAc+H)+. HO
z O- CH3 O 2 x HOAc NH2 42A

R =0.96 min HOCH3 from

2HOAC+H)+. IO H J1 N OH
le 43A (8S, 11

S, 14S) - 14-[ (tert-Butoxycarbonyl)am no]-11- {(2R)-3

-[(tert-butoxycarbonyl)

am no] - 2-hydroxypropyl

Exainples-16iado d50-1is6ed 18t odowgltabldiaszmepared frbw| the corresponding
starting rBatéridlR jrl jndhegyi to dlsaspecified procedures:
1(20), 2(21), 3,5, 16, 18- hexaene- 8- carboxylic acid HO O

Hboc' -, NN CO2H

oxy)carbonyl]-N-

Example Structure Prepared in Analytical Data
No. analogy to
Example No.
15A 13A LC-MS (Method 5): R; = 3.47 min.
from Ex. 11A and | MS (ES): m/z= 1175 (M+H)"
Ex. 14A from
WO003/106480
|
r4
16A 14A LC-MS (Method 3): R,= 3.52 min.
BnO O O from Ex. 11A and | MS (ES): m/z = 1045 (M+H)"
N-[(benzyl-

oxy)carbonyl]-N-
(tert-butoxy-
carbonyl)-L-
ornithine

~n o MCsy O<en (tert-butoxy-
H J H\/& 3 carbonyl)-L-

TMSE™ N—"Ng ornithine

boc :
z 1
17A 14A  |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-

Example 18A

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




HH O Od NNNH boc 95 1.3 m of a IN sodium
hydr oxi de solution is added to a solution of 150 ny
(0.26 mmol ) of the conpound from Exanple 38A in 1 n
of water. Wth stirring, a solution of 170 ng (0.78
mmol ) of di-tert-butyl dicarbonate in 0.5 mM of

met hanol is added at RT-and m xture is stirred
for 4 h. The mixture is add® to 15 M of water, the
pH of the mxture is adjusted to 3 using 0.1N
hydrochloric acid and the m xture is extracted tw ce
by shaking wth et The organi ¢ phases are
conbi ned, dri gghom Ml fate and

concentrated to dryR [ acug. The remaining solid
Is purified by chrope Sephadex LH2O, nobile
phase nethanol/ace ic acid (O 25' . Yield: 137 ng (81
% of theory) C— = &.94 mn M ‘
(El): — Y

(8S, 118 148) 14 ﬁ(tert But oxycjr bo ,I)an1ﬁo] 11-{3-
[(tert- butoxycarbonND)an1 o] pRP- BB

y-17- hydr oxy- 10, 13- di 2-dizatricyclo[14.3.1.1--

" ]henicosa-1(20), 2(2 °3 5,46, 18

hexaene- 8- car boxylic acid HO I"i)oc,, N N

TH
z

4.88 ml (4.88 mmol) of a 1N tetra-n-butylammonium fluoride solution in THF are added to.

a solution of 1.89 g (1.63 mmol) of the compound from Example 13A in 10 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.

14 ]

LC-MS (Method 3): R, = 2.90 mi"

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

Example 19A

(25)-3-{4-(Benzyloxy)-3'-[(25)-2-({(2S)-5- {[(benzyloxy)carbonyl|amino } -2-[ (tert-butoxy-
carbonyl)amino]pentanoyl } amino)-3-methoxy-3- oxopropyl]blphenyl 3-yl}-2-{[(benzyl-
oxy)carbonyl]amino } propanoic acid



HHCOZH O NH boc 96 7.3 ml of a IN sodium

hydr oxi de solution are added to a solution of 0.85 g
(1.45 mol ) of the conpound from Exanple 39A in 5 n
of water. Wth stirring, a solution of 0.95 g (4.36
mmol) of di-tert-butyl dicarbonate in 2 nl of nethano
is added at RT and the mxtuyre is stirred for 6 h.
The m xture is added to 25 of water, the pH of the
m xture is adjusted to 3 using 0.1N hydrochlorie acid
and the mxture is extracted twice by shaking wth

ethyl acetate. The I C p/as®RS are conbi ned, dried

wi th magnesi umg )ala ntrat ed to dryness in
idiN\s pdrified to constant

0.75 g (81% of

vacuo. The remai ni ng
wei ght under high Yacuum Yield;

theory) LC-MS (Method 1): R, = 220 min M (El): mz
= 641 (MrH) 1 Exanplles 45A to 47A Iist8d in the
fol | owi ng tabl' e Rre seefar ed oM pe  oegy espondi ng
starting materiats i anal ogy fo the specified
procedures: Exanpl eHSt ruc Fés/ggepé}ed in Anal ytica

Data No. anal ogy to Exampl&No.O45A - - 43A LC-MS
(Method 2): R = 1.96 ¥n HD from Ex. 40A M5 (El):
mz =671 (MtHH+ O boc, N N H CH Hboc O N
TH
z

3.58 ml of a 1IN tetra-n-butylammonium fluoride solution in THF are added dropwise to.a.
solution of 2.38 g (1.79 mmol) of the compound from Example 14A in 35 ml of absolute
DMEF. After 2 h at RT, the mixture is cooled to 0°C, and ice-water and some 0.5 N hydro-
chloric acid are added. The mixture is immediately extracted with ethyl acetate. The
organic phase is dried over magnesium sulfate, concentrated in vacuo and dried under high
vacuum. The crude product is reacted without further purification.

Yield: quant.
LC-MS (Metkiod 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.




H 46A - - 44A LCGMS (Method 2):

Ex. 41A M5 (El): mlz = 655 (M+H) +
CO2H " 0 CH, boc" N 47A - - 44A
=2.06 Min HO"" fromEx. 42A M5 (E):

R =

2.08 mn HO from
Oboc. NNYII'N
LC-Ms (Method 2): R
mz = 655

(MtH)+ 0 H boc, NN N CO2H H bocce N 97 Exanple 48A

Benzyl

{(1S)-4-[(tert- butoxycarbon%)am nol-1-[({2-[(tert-but

oxycar bonyl ) am no] -

carbamate 0O H =z

N boc

et hyl

} am no)
H N ~-boc

car bonyl ] butyl }

H Under argon. 300

Example 0. 82 mdiryctere
benzyl oxy) ca

r +hi o nn nnnl 1
T AT

rbonyl ]|-

71

Prepared in

AL ¢ -

Analytical Data
but oxycar bonyl ) -

L Ilu
oet hyl

ori nam|d

o~
H

IIIIUI /

'i‘?& €

Crude pr ugt was re%céf:d w1th?uhfunher
5tnfg?f§(%| ce bath),

21A

19A
from Ex. 16A

Crude product was reacted without further
purification

22A
el

19A
from Ex. 17A

€

RTRTITN

LC-MS (Method 6): R, = 3.90 min
MS (ES): m/z = 1021 (M+H)"*

Example 23A

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

*



33 ng (0.25 mol) of HOBt are added. The m xture is
slowly warnmed 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 sodi um bi carbonate
and, sodiumchloride solutég dried over magnesi um
sulfate and concentrated i nSvacuo. The remai ni ng
solid is dried under high vacuum Yield: 392 ng (94%
of theory) _:..... - LC—NS (Method 2): Rt = 2.36 mn
M5 (ESI): mlz = 509/ F Exanpl e 49A
N5- (t ert - But oxgpsb
[ (tert-butoxycarbon y
98 0 H H2N Nboc A H A sl ution of 390 ng (0.77
mmol ) of benzyl
{(1S)-4-[(tert; butcxycarbonyl)anino]-& [ ({2- '
[(tert- butoxycé?hon yad noj gj NCH
am no) car bonyl ] bdt yl Ycar bamat e[ (Exdahpl e 48A) in 50 m
of ethanol is hydrBﬁBnateH af t &2 addition of 40 ny
of pal |l adi um on actlv%}ed rbdn (109 at RT under
at nospheric pressure f8f 4 h: Th%ggixture is filtered
t hrough ki esel guhr, and the i"due is washed with
ethanol. The filtrate is concemptrated to dryness in
vacuo. The product is reacted '$E$ut further
purification. Yield: 263 ng (91% theory) M5 (ESI):
mz = 375 (MtH) +; 397 (MtNa) +. éxanple 50A tert-Butyl
[(1S)-4-[(tert-butoxycarbonyl)am no-I|-(hydroxynethyl)b
utyl] carbamate HN boc

A solution of 1.54 g (1.63 mmol) of the compound from Example 18A in 50 ml of abs: :-

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.

1 ]

Yield: 1.8 g (99% of theory)
LC-MS (Method 2): R; = 3.14 min
MS (EI): m/z = 1113 (M+H)"
Examgle 24A

Pentafluorophenyl (25)-3-{4-(benzyloxy)-3'-[(25)-2-({(25)-5-{[(benzyloxy)carbonyl]-
amino }-2-[(tert-butoxycarbonyl)amino]pentanoyl }amino)-3-methoxy-3- oxopropyl]blphen-
yl-3-yl1}-2-{[(benzyloxy)carbonyl]amino } propanoate :



OH "J~~ 1~1 boc At -10C, 91 ng (0.90 nmmol) of
4- met hyl nor phol i ne and 98 ng (0.90 nmmol ) of ethyl
chl oroformate are added to a solution of 300 ng (0.90
mol ) of N2, N5-bi s(tert-butoxy- carbonyl)-L-ornithine
in 10 mM of tetrahydrofuran, and the m xture is
stirred for 30 mn. At th|§4terrperature 1.81 m
(1.81 mmol) of a IMsolutio ['ithium al um ni um
hydride in tetrahydrofuran are slowy added dropw se.
The m xture is slowy warrred to RT and stirred at RT
for 12 h. Wile cool' ife\0.1 M of water and
0.15 m of a 4ghYes de solution are
cautiously added,” e is stirred at RT for-
a further 3 h. The/mxture is NItered and the
filtrate is concenfrated in vacuq. The residue is
«dissolved in gthyl] acetate, wasied th wat er, dried
over nagnesi um SNIT ake=@nd agai 1 ©s ted to
dryness in vacuoH Thdg product |s rcte Wi t hout
further purificati &fP 99 H%Z@) mg (83% of
theory) Ms (ESI): mz = 3 MtH) +; 341 ( M+Na) +.
Exanpl e 51A 0 (2S)-2, ®°°Bi s {(tert-but oxycarbonyl)
am no] pentyl nethanesul f onat HN ,boc OOH S, N'I
boc H3C 0 103 ng (0.90 nmol ) o¢f nethanesul f onyl
chloride and 0.21 m (1.5 mmol) triethylam ne----
are added to a solution of 240 rra\h'{o 75 mol ) of
tert-butyl [(1S)-4-[(tert- z
but oxycar bonyl ) am no] - 1- (hydr oxymnet hyl ) but yl ] car bamat e
(Exanmpl e 50A) in 20 m of dichloronethane, and the

o AssdTitKEnG -6 B BL-79. ikb1 P f thd cdrapould flom FREMPICXIOW 18, 70Sm1 of absusss wrv.iiidasinient,

d1chqjdrbh*lte@i‘3né’\istcholeg k& Db@ConRd N8se (809 n\ﬁﬁ§lg%¢ pEMA R r¥pHeRY1, 0. 025 g
(0.18 mkhbINYEDREAD Qﬁdésél‘g' 833 T8oR 68 RAICCarP é‘ée%\b HHEE The

temiéfgt{lre'@ GRLHY 0%9 t&*R aﬁg rt‘l’?eeﬁ{%tﬁ%ef rPe veiiiagnt. ik
ﬁlgx vié: ﬁ%onc f‘ra{%d? citlla a%% ilge c%c?e( pfg&)nl flS ?r ed tP cs)nsefant weight under

Yield: quant.
LC'I_\ZS (Method 3): R, = 3.47 min o

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.




4-1 M (ESI): mlz = 419 (MtNa) +. Exanple 52A
tert-Butyl -

{(4S)-5-azido-4-[(tert-but oxycarbonyl)an no] pentyl }
carbamate HN -boc H N3 boc 36 ng (0.55 nmol) of
sodi um azi de are added to a solution of 218 ng (0.55
mol) of (25)-2,5 -bi s [(é rt-butoxycarbonyl) am no]
pentyl nethanesul fonate (Ex ﬁple 51 A in 15 mM of

di met hyl f ormam de and the mixture is.stirred at 70C
for 12 h. Most of the solvent is distilled off in

Exampleyp, and Shectyresi due i|s Paéppugd ind |wnaltticdDhatpl acet at e.
Nte pixture is washed 100 2naegydp a| tinEs mﬁth a

saturated—sodi-umbi-carbarbtt LEoluii-o Oy er—

eragn g by - and dopge 23 @}{ p glll';xfé ptrl%duct wé'lgrse without further
vacup. IS reacte MAtr urt her
purificafion. Yield: 188 ng (99%of theory) MS (ESI):

mz =34 Fxanpl e 53A tert-Buty

{(45)-%5-a [.terF but oxycar bonyl ) am no] pentyl }

carbpmate H H 2N boc A sglution of 188 ng
" (0.55 ol ¢ of it egt - but
{(4S) - 5- a2|do 4-I[ (tert-RQutoxycarbgnyl)- am no] pentyl }
carbamat e ( Exanpbgy 52A) |i n et hanol| i s hydrogenat ed
after the additioh of 20 ng of palladi umon activated
car bpn (10@@ at RT under| at nosphernic pressure for 12

A [The s filtdred sRr ougbruki ﬁ&@ht@&dhfeacteﬁﬂﬂhout further
t he r@%' @shed wi|t floreEhanol|purifibgionfiltrate is
concent r ated to dr yness (i n vacuo. |The product is
react ed rther |purifica- |[tion. Yield: 102 ng
. ‘_.,;___:4.53%%@}14 yi2 =4 %1 SR VA I VN .9,\CH3 -t e e mmpae s e e e mmmn anerens | e e

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

i

Example 28A

pal




M5 (ESI): mz = 318 (MtH)+; 340 (M:Na) +. Exanpl e 54A
Benzyl

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

i no) - 2- oxoet hyl ] carbamate O boc H = H ,NH HNC 2z boc
101 Preparation takes place in anal ogy to Exanpl e 48A
from92 ng (0.44 mol ) of :
[ (benzyl oxy) carbonyl ] gl ycin Sand 181 ng (0.57 nmol) of
tert-butyl {(4S)-5-am no-4-

(tert-butoxycarbonyl)am no] pentyl }carbamate (Exanpl e
Metb @AY S)- 2 @2 $1#R pL-adiine- 5 hf (benfydoxw carblen yhjatriind fad-hgdichix ipemnano-
yanfind]133 {4y bérikybok y)sb [ (RSpL- {EBenaok ) Sarbonyl PindiBo prowxp-B{penta-
fluotdgBenox i opyI Psipiednyi-S-yPiprbddneste bydidcepanat i ve RP- HPLC

(rmobi | e phase water/ acetonitrile gradient: 90:10 -
5:95). Y| eld: 105 ng (47% of theory) LC- M5 ( Met hod
2): RR = 2.12 mn.
Exanpl e 55A t edo
{(4S)-5-[(ai ni noacet Am (tert-butoxycarbonyl)
p NN ,boc H=H
boc 1 Preparation{takes place i anal ogy to Exanpl e
49A from 105 r%\(o d
[2-({(29)-2,5 ) P ] no] pentyl }a
Vi no) - 2- oxoet hyl ﬂ'lcar ( arrpl p 54A) 3in 50 m of
et hanol with the a®fPti op of nmg @f pal | adi um on
activated carbon (109 . 2 Yprdduct is reacted
wi t hout further purlH‘dIcatl on; OH

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 pbtained.

Yield: Quant.

LC-MS (Method 3): R;=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]Jamino }-3-0x0-3-(pentafluorophenoxy)-
propyl]biphenyl-3-yl}propanoate hydrochloride



Yield: 64 ng (83%of theory) M (ESI): mz = 375
(M:tH) + Exanpl e 56A Benzyl
“{(1S)-1-[({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pen
tyl } am no) car bonyl | - 4-

[ (tert-butoxycarbonyl)am no]butyl } carbamate 102 O
boc,, Nboc HH=H ,NH HNC,z boc Preparation takes
pl ace in anal ogy to Exanpl e"48A from 120 ng (0. 33
nmol ) of N5-(tert-

but oxycar bonyl ) - N2- [ (benzyl oxy) car bonyl ] -L-ornithine
and 136 ng (0.43 Qf but yl

{(4S) - 5- am no-gnhd ponyl ) ani no]
pentyl } car bamat e ( 6 m of

di met hyl f or mam de N on of 82 ng (0.43
mol ) of EDC and 1§ ng (0.1 mmol)) of HOBt. The
product is purjfied by preparatiye RP: HPLC (rmobi I e
phase wat er/ aceNoniwge=le gr agent 9 4 5:95).
Yield: 132 ng (6H % gf theory)| LCIMS (I\/bt3hod 3): R =
2.68 min. M (ESI P'Fpmi-l = 66 I\/H-H)+ Exanpl e 57A
tert-Butyl [(4S)-4-am n -2 ,5 -bi s
[(tert-but oxycarbomp@I am noj pentyl } am no) - 5-
oxopentyl ] car banaf & boc, , N Nboc HH=HNH
HNNI boc Preparation takes place in analogy to
Exanmpl e 49A from 132 ng (0. 20 '_} of benzyl

z

With stirring at 0°C, 60 ml of a 4N hydrogen chloride-dioxane solution are added.to.a. «-:u-:.

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): R¢=2.73 min '
MS (EI): m/z = 997 (M-HCI+H)"

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

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

Ppesoa o . e
2 § T SNV § 5 ¥



Cm——e-

1

S)-1-1({(2S)-2,5-bis[(tert-butoxycarbonyl)am no] pentyl

} ami no) carbonyl]-4-[(tert-

but oxycar bonyl ) am no] butyl } car bamat e (Exanpl e 56A) in

50 m of ethanol wth the addition of 13 ng of

pal | adi um on activated car b%] (10% . The product is

reacted without further fication. Yield: quant.

M5 (ESI): mz = 532 (I\/H—|)+ 103 Exanpl e 58A Benzyl

[(1S)-1-[(benzyloxy)nethyl]-2-({(2S)-2,5-bis[(tert-Dbut
Exgmplec ar bony| SEASH6] pent yl }-Pr%l'meﬁw) AngytisaltData| |

Rarbamate 0 H zN "~A N[N B8keYy = H | HNC BnO boc
~_Prephrat-an—takesprace RS uy -ta Exanple—48A—from

3{% Pmo \ )Pof 0- 288" ~J7 Crude productwas reacted without turther

benzyl - K oxy) car bg%nflﬁ'-z?ﬁ g?r}ﬁﬁaem%nd 188 ny

(0.59 Dl ) of te t- butyl {(45)-5- '

am np>4, ~Qutoxggar|bonyl ) ani jo] pentyl } car bamat e

(Exapplie, g in 6ln "off di- nmethylformanide with the

addi [i on of HA34 (O 57 innol ) off EDC and 18 ng -
(0.1B mmoke) of & . The product ijs purified by
preparative RP- %PLC (rmohi |l e phase| water/acetonitrile
grad| ent: 90:10 @ 95).| Yield: 129 ng (45% of theory)
LC- M5 (Method 3): = 2.8 min N5 (ESI): mz = 629
(MtH) + ' Exanpl e 59A tert-Butyl

K45 - hy doaxy pr| cpaggyduf @k Reled without further
“4-[( ) fror@Bi. p®Y pewntiiydioy car bamate O
32A 29A LC-MS (Method 5): R, = 3.32 min

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

ol

Example 33A

Methyl (85,115,14S5)-17-(benzyloxy)-14-{[(benzyloxy)carbonyl]amino}-11-((2R)-3-{[ (benzyl-
oxy)carbonyl]amino}-2-hydroxypropyl)-10,13-diox0-9,12-diazatricyclo[ 14.3.1.1%]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylate




HZN N N .boc H = H HOB HNINI boc A solution of 128 ny
(0.77 mol ) of benzyl

[(1S)-1-[(benzyl oxy)nethyl]-2-({(2S)-2, 5-

bi s[ (t ent - but oxycar bonyl ) am no] pent yl } am no) - 2- oxoet hy
'] carbamate (Exanple 58A) in 50 ml of ethanol is
hydr ogenat ed after the addig'on of 13 ng of palladi um
on activated carbon (10% RT under atnospheric
pressure for 48 h. The m xture is filtered through 104
ki esel guhr and the residue is washed with ethanol. The
filtrate is concentratsd to M=yess in vacuo. The
product is purd f{_ed e RP-HPLC (nobile
phase wat er/acetoni\X Znt: 90:10 4 5:95).
Yield: 22 ng (27% 0 M5 (Method 1): Rt =

1.43 nin M (ESI); =4 H + Exanpl e 60A
dnzyl xy)carboeyl] an1no
R pExargy,

Benzyl [2-({(3S)-3
}-6-[(tert-but e

am no) et hyl ] car anat- Hz~ H) ,boc N N = HO HN\NC
z 549.7 nmy (1.426 m®l) af HATU arfd 339.7 ing (2.629
nmol ) of N, N-dii sopropyl et @HAi ne are added to a

solution of 500 ng (1.31
(3S)-3-{[(benzyl oxy) car bony|] -
am no}-6-[(tert-butoxycarbonxl )amrio] hexanoic acid in
25 m of anhydrous DM AfterN stirring at RT for 15
mn, 333.5 ng (1.446 nmol) of benzyl

(2- aninoethyl)carbanate hydrochl ori de are added. The

A sdiR%H 45 W EYE ik éfﬂnfe{ gmghe R 5f0%1 deuiby orm{%tha ¢ is added
Io %9 \!l I{) eﬂl nt r ij reSI {l %un om
rom R b KR0S Lol e s P o

Exam le ﬂBA in cehloromethang over th
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 h1gh vacuum.

Yield: 0.611 g (45% of theory)

LC-MS (Method 3): R(=2.92 min

MS (EI): m/z = 829 (M+H)"

Example 34A

Methyl (88,118,145)-17-(benzyloxy)-14- {[(benzyloxy)carbonyl]ammo} 11-(3-{[(benzyl-
oxy)carbonyl]amino}propyl)-10,13-diox0-9,12-diazatricyclo[14.3.1.1% ]hemcosa—
1(20),2(21),3,5,16,18-hexaene-8-carboxylate

course o 0 min: % € mixture'is— ==~

———— e



with water, dried over magnesi um sul fate and
concentrated. The crude product is purified by
preparative HPLC. Yield 556:6 ng (44% of theory)
LC-M5 (Method 3): Rt = 2.41 min WM (ESI): mz = 557
(MrH) +. Exanpl e 61A 105 Benzyl
((1S)-4-amno-1-{2-[(2- {[(bggzyl oxy) car bonyl ] am no
}ethyl )am no] - 2- oxo- et hyI) tyl) car bamat e
hydrochloride H z~ NHNH2 0 HN.. x HO z At 0C
8 m of a 4M hydrogen chlori de di oxane solution are

added to a sol ution /& 320 0.287 mmol ) of benzyl
[2-({(3 S)-3- b( X oynyl]am no}-6-[(tert-
but oxycar bonyl”) am ng affi no) et hyl ] car bamat e

(Exanmpl e 60A) in 2 p d| oxaRe. After 1 h at RT,
~the reaction solution is cofgentnated in vacuo,
coevaporated sevejpal tHﬁsﬁcth di chpor onet hane and .
dri ed under hi y € trddeNpf odgH, is reacted
wi t hout further "purifll catizon. Mieldi quant. LG M
(Method 2): R =2.8#nmini M (ESIY: mz = 457

(M HC +H) +. Exanpl e 62A Bexzyl {2-[((3S)-3 -

{[ (benzyl oxy) car bonyl ] am no)

- 6- { [ N5- [ (benzyl oxy) car bony|(] - N2- (tert -

but oxycar bonyl ) - L-orni t hyl ] m'jq } hexanoyl ) am no]
ethyl } carbamate O HH zN HNN N Nboc

A solution of 5 ml (35.8 mmol) of triethylamine in 150 ml of chloroform is added drop-

wise, with vigorous stirring, to a solution of 1.85 g (1.79 mmol) of the compound from. .. ...... . S
Example 29A in 600 ml of abs. chloroform over the course of- 20 tiin. The mixturéis~ == ~71r ~vwr=smis
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)"




H=H OHNCz N H106 89.5 ng
and 55.3 ng (0.428 mmol) of N, N-diisopropyl et hyl am ne
are added to a solution of 78.4 ng (0.214 nmol) of

N5- [ (benzyl oxy) car bonyl ] - N2- (tert-

but oxycar bonyl )-L-ornithine in 5 mM of anhydrous DM-.

After stirring at
(0.235 nmol ) of benzyl

((1S)-4-am no-I-{2-[(2- {[(benzyloxy)
2- oxoet hyl Y but vl ) car bamat e _hydr ochl ori de

lethyl)anm noj -

RT for

159F1n

(0.235 mmol ) of HATU

sol ution of 116 ny

car bonyl ] am no

Ex{niplanpl e 61Ajructim 5 nf
%actlon m xture

Al b

o

f Paevhxed moy
r etfalagy (RT

dnihpfcaliDatagdded. The
f or 15 h. The

o
o Ul V

lal
(=8

B h

4- anlno

pchl ori de A#161 i.

' o(
f%&{[(benzyl
(a16,13,16 tLtazanon

12,17-tri oxo-19-phen

0

oxy) car bony

yl -
adec- 1-yl
Hz~ N

car banmat e

)
NH2 NN HHO HNC z

OBn

34A
from Ex. 32A

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

Example 38A

Methyl (85,1185,14S5)-14-amino-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-carboxylate

dihydroacetate



N H At RT, 2.5 ml of a 4M hydrogen chl ori de-di oxane
solution are added to a solution of 48 ng (0.060
nmol ) of benzyl
{2-1((35)-3-{[ (benzyl oxy) carbonyl ] am no) -6-{[ N5-

[ (benzyl oxy) car bonyl ] - N2- (t ent - but oxycar bonyl )-L-om th
yl ] am no) hexanoyl ) am no] - hyl ) carbamate (Exanple
62A) in 1 m of dioxane. Aff®fr 4 h at RT, the reaction
solution is concentrated in vacuo, coevaporated
several tinmes with dichloronethane and dried under
hi gh vacuum The

further purifiyeptie j 4 ant. 107 LC MBS (thhod
2): R =1.69 mn F : = 705 (M HCl +H) +. '
Exanpl e 64A Benzyl

[(5S)-5-[(tent-bu oXyca i no] -7-( {2-

[ (tert-butoxycarbynyl ' ! a

am no) - 7- oxohg \ %k? H Z'"N N *,
~N'boc H H Untler atlgon, i1 g 2. 54| mmol’) 3of (3

S)-7- {[(benzyloxy)cg%bon pp}(B [(tert-butoxy-

car bonyl ) am no] hept anecarb xy Ic acid, 406 ng (2.54
mmol) of tert-butyl (2-aminqethyl)- 2&HABte and 0. 96

m of triethylanine (6.85 mu¥y, are dissolved in 20 m

of dinmethyl- formam de. Then, at OC (ice bath), 826 ny

(4.3 mmol) of EDC and 113 ng (0.84 mmol) . of HOBt
0.50ag @.Edded]) oftiee comgioune fiosn Bxamply 30Aranealdded t6d ndxre of 60 ml
of a&dtic ratiddvaér/dflardod(4: 1:2). N.00 Tlyeof llbditinddh Activaed eeBbh at(Be) are
addddand Ak AN i§ fh%n lh?@ﬂo@élrﬁitédsf& 3kant \Y unﬂeleattmbk 168 hadsSure.
The T8R1iOK SatLfe is PRERE thidu S&H%&ggbﬂxe b¥d Waltled with ethanol, .
and %tm&%@@c&l éﬁtméd%rp@f o aeb AR AU GRL B4R driedrto -+ -
cons‘? twerﬁ% ?de %1 aA§h, ™ ne lum sul Tate ‘an -

vacuo. The remaining solid is dried
under hi gh vacuum

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

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

Example 39A

Methyl (8S,118,14S5)-14-amino-11-(3-aminopropyl)-17-hydroxy-10,13- dioxo- 9,12-dia-
zatricyclo[14.3.1.1*°]henicosa- 1(20),2(21),3,5,16,18-hexaene-8-carboxylate dihydro-
acetate



Yield: quant. LCGMS (Method 2): R =2.21 mn. M
(ESI): mz = 537 (MtH)+ Exanple 65A tert-Buty
((1S)-5-am no-1-{2-[(2-{[ (benzyl oxy) car bonyl ] am no
}ethyl)am no] - 2-oxo- ethyl }pentyl)carbamate

hydr oacetate 108 x HOAc boc,, NHO = H H2N N''boc H
1.3 g (2.42 mol ) of benzyl
[(58)15-[(tert-butoxycarbong?)anino]-7-({2-[(tert-buto
xy- carbonyl)amni no] et hyl } am no) - 7- oxohept yl ] car banat e
(Exanpl e 64A) are dissolved in 100 ml of a glacia
acetic acid/ water X 70 ng of palladi umon
activated carlp ®d thereto, and the

m xture is then hyd %
pressure for 15 h he reaction mixture is filtered

crude product 4i §g-T &g y &
purification. Yield: quaat - VB thhod 1): R =
1.35 min. I\/IS(ESI)OMZI\OS(MO-IOAC+H)+ Exanpl e

66A Benzyl
tert-butyl [(2S)-3-({(29)-2,&:bis[(tef&HRADxycarbonyl)
am no] pentyl } am no) - 3- oxo- 2

propane-, |, 2-diyl]bi scarbamate 0 HH~ 2z N boc H

1.19¢g (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. THeresidue is dried to constant .
weight under high vacuum.

Yield: quant.
LC-MS (Method 8): Ry =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 x HOAc

o]




~NH | boc 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-but oxy-

car bonyl ) am no] pentyl } carbamat e (Exanple 53A) are

di ssolved in 6 m of dinethy)- formam de. Then, at 0C
(ice bath), 0.093 g (0.49 ) of EDC and 0.015 g
(0.11 mvol) of HOBt are added. The mixture is slowy
warned to RT and stirred at RT for 12 h. The solution

Exgmplecpncent r tredure n vacud a’malteﬁ@ rdsildigd Da® t aken up

¥h ef hyl acet ate. The or|gatikey hhase i s washed
..... ccival s it oot 1y +Ewnml¢ 0y, i nd

m hi carhAanat A
?K\J\J 991 VI _y VA T SAat Ul T C4uU g ur ot LC-I LIL) 2
E8di im, ,09  sol Uﬁén?ﬁ‘,?ss@r !\ﬁ EIS)NH%?‘S%QM@IB

sul fhte dnd conelntrated I N VACUO. e’remal ning so

is purified by pyeparative HPLC (Kromasil, nobile
phasge ag N e \765% aqueous |[trifluor oaceti c acid
5: 95| 4795%5) YI'§| 4: 0.7126 g (53% of theory) LG M :
(Method 1): Ri 2.65 min. Ms (E$l): mz = 638 (MHH) +

Exanpi<@o67A tert-Butyl
[(29) - 2-am no-8; ({(2S)-2, 5-bi s[(tert-butoxycarbonyl)am
|no] pentyl } am ho) 3- cxopropyl]car bamate 0 H H2N

I_I J |

" N _bhAae haoo
U= Beg—Nogg —H LC-MS (Method 2): R, = 0.96 min

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

Example 43A

(85,115,145)-14-[(tert-Butoxycarbonyl)amino]-11-{(2R)-3- [(tert-butoxycarbonyl)amlno]
2-hydroxypropyl}-17-hydroxy-10,13-dioxo0-9,12-diazatricyclo[14.3.1. 1% ] hemcosa-
1(20),2(21),3,5,16, 18 hexaene-8- -carboxylic acid

boc



20 ng of palladiumon activated carbon (10% are added

to a mxture of 0.122 g (0.19 mmol) of the conpound

from Exanple 66A in 50 m of ethanol, and the m xture

is then hydrogenated under atnospheric pressure for 4

h. The reaction mxture is filtered through

ki esel guhr, and the filtrat 5i s concentrated in vacuo

and dried under high vacuu The crude product is

reacted without further purification. Yield: quant. M

(ESI): mz = 504 (MtH) + Exanple 68A Benzyl
1.3 #nf 085) 1M -spdivar ydpertidxsadatidnan pédesintp asphutiop 2 { §@mg((0 26tmrbol) of
the ernepopod floangkgrapte A8A6H hyhl ¢f-waaeri Walh Lirtixg atsbiutiph ot Y70 ing
(0.78 adrhalyef &i-2Abutyl ddagsmate/ il 0MNHn1 bF mbtharidl'isadde@ atHRIE 2B@¢he
mix#irdisktifd® £ 4M Thé 1ixH®]s)ad@éd AR UnPEtw R R g1 of the mixture is
adju%alta 39§1|r\1|gU‘ICN hﬁﬁ@&f?&% @(ﬁ(ﬁ‘)ﬁl) ﬁ'i'e xR &is AALG Fc@by shaking

w1th§§§§ gg: &h g&;%)q %—PaY g dze w1th magnesium sulfate and
con ted t 9s'1 c soh urlﬁe%b}/ ﬁhrﬁgla}ﬂgr%hy
%‘% 0 piple Dhpsean g R RETH &Fgg%r 15 min, 352.5

ng (2.2 mmol ) of tert-butyl (2 am noet hyI).carbamate

y l @0l added. The reaction m xture is
Ylella %f@g(g{%gt G:%FﬁlS h. The sol vent is then

concentrat ed and the residue is taken up in
LC-MSMManedef: Ranrg.94Tg or gani ¢ phase is washed with

wat er, dried over nmagnesium sul fate and concentr at ed.

The crude product is purified by prepara- tive HPLC
MS &R d/z4065TM{B$E% of t heory)

Example 44A

(8S,118,145)-14-[(tert-Butoxycarbonyl)amino]-11- {3- [(tert -butoxycarbonyl)amino]prop-
yl}-17-hydroxy-10,13-diox0-9,12-diazatricyclo[ 14.3. 1. 1— ]hen1cosa-1(20) 2(21) 3,5,16,18-
hexaene-8- -carboxylic acid

NH

boc



LC-MS (Method 1.): R =2.33 min M (E): mz = 523

(M+H) +. Exanple 69A tert-Butyl

[ (4S)-4-am no-6-({2-[(tert-butoxycarbonyl)am no] et hyl

}am no) - 6- oxohexyl]- carbanmate H bocce .-~N H NH

"**'~ 1 O NH2 boc 400 ng (0.765 mmol ) of benzyl

{(1S)-4-[(tert-but oxycarbon%)am’ nol] -1-[2-({2-[(tert-

but oxycar bonyl ) am no] et hyl

}am no) - 2- oxoet hyl ] but yl } car banmat e (Exanpl e 68A) are

di ssolved in 50 m of ethanol. 80 ng of palladiumon
7.3 mtof & AN eddioar yoinoyidO9lutameara ddited to hilselueibo of &84 gt(he5 mmol) of
the ¢nxjoune fiom ExennplbBaAdgEmalt efdvaterd @ithadtintisg haolution of 0.95 g
(4.3phessly bedif eF-blbyl Ricafbimate i@ 2Ghi @méthxiollieadded hi RT @h&the
mixfué RUBHe® RS N8R rikBSE]sdBEd to¥ni bewhtk?, e of ﬁle mixture is
adj ug@HQ@ﬁ]'iJElﬂg@qN H{rhr@c}{l&tl@ﬁ d &Y Pfﬁ%rnﬁ S%X&Q&H(P wid §¥ shaking
w1tP¢t C&Eu% J1" éoxj 1c$ ﬁrﬁ%

and '
1(ﬂ:lon dto r;nessgggaciul%_ ereégér}h% éo ﬁ‘pgg ‘Z?/ fo constant weﬁ under
ighyag IIiS) 1, 4- bi s{3-[(tert-butoxycarbonyl ) ani no]
propyl} 13,13-di met hyl -2, 6, 11-

ey - - , 10-tri azatetradec- | -yl)carbamate H
Ylelgbg'9§%(é?qﬁ%ﬁ‘e%§’7)~ N N boc H H |

LC-MS (Method 1): R, = 2.20 min
MS (EI): 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)"




NH boc .Under argon, 72 ng (0.197 mmol) of

N2- [ (benzyl oxy) car bonyl ] - N5- (tert-but oxycarbonyl) -

L-ornithine and 100 ng (0.26 mml) of the conpound

from Exanple 69A are dissolved in 8 m of

di met hyl f ormam de. Then, at OC (ice bath), 49 ng (0. 26

mmol ) of EDC and 8 ngy (0.029 mmol ) of HOBt are added.

The m xture is slowy warned’to RT and stirred at RT

for 12 h. The solution is concentrated in vacuo and

the residue is taken up in ethyl acetate. The organic
Exapipde#8As washed successively with saturated sodi um

bi carbonate and sodi um chloride solutions, dried over

magnesi um sul fate and concentrated in vacuo. The

Ben?bér{él%r% terisutpryGaebogyDamingird df {2hi(epr-Rriexieatbonyldandine b1
ethyhigmisagaroeny! ety yoarbanetes (Method 1): Rt = 2.24 nin

M5 (ESI): mlz = 737 (MtH) +. Exanple 71A 112

tert-Butyl

[(4S)-4-({(28)-2-a 50[(tert byt oxycar bonyl ) am no] p

ent anoyl } am no) - 6- \éxLﬂLgrt but ‘Xcarbonyl)an1no]

et hyl } am no) - 6- onh Near b tebét N boc ~OOH

2 N'v ' 'NN\N'boc HHNH thoc 120 ng (0.16 mml) of

t he conpound from Exa 70A are dissolved in 10 ni

of ethanol. 15 ng of palll adium on activated carbon

(109%9 are added thereto nd bdre m xture is then

hydr ogenat ed under atnospheYic pressure for 15 h. The

reaction mxture is filtered through prewashed

ki esel guhr and the filtrate is concentrated on a

Und'érozgrg&y, 394 %Pgo(oaéZOﬁ'lmloﬂ 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 successwely 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 (ESI): m/z = 509 (M+H)"

Example 49A

N -(tert-Butoxycarbonyl)-N-{2- [(tert-butoxycafbonyl)amino] ethyl}-L-ornithinamide



vacuo. The crude product is reacted w thout further
purification. Yield: quant. M5 (ESI): mz = 603 (MH)+
Exanpl e 72A Benzyl

[(4S)-4-[(tert-butoxycarbonyl)am no]-6-({2-[(tert-buto
xycar bonyl )am no] et hyl }- am no)-6-oxohexyl] carbanmate
H zl--INN-~N,boc HH bog NH O Under argon, 100 ng
(0.26 mmol ) of (3S)-6-{[(Be §y|oxy)carbony|]anino
}-3-[(tert- butoxycarbonyl)am no] hexanoic acid and 55
ng (0.34 nmmol) of tert-butyl (2- am noethyl)carbanmate
are dissolved in 6 ml ofOdi met hyl f or mami de. Then, at
0C (ice 113 batHE%lNﬁﬁ (o 34 nfipl ) of EDC and 11 ny
(0.08 nmmol ) of € Ygoe ture is slowy
warmed to RT and stirred aH RT for 12 h. The solution
is concentrated in vacyo and the residue is taken up
in ethyl acetate. The organic phase is washed succes-
sively with saturated so8jumpyccar bonate and sodi um
chl oride solutions, dried er magne- siumsul fate and
concentrated in vacuo. The'remaining solid is dried
under high vacuum Yield: 71 ng (51 % of theory)

%@5@ ) g )t%frl}en@at{gsg 4-DRATR catbohyDarmima]- 1-0({2-

(te yaar AR gmpinp fethud pamine Jeat oswlt]@%ylc}am@amwe)@mrﬁeljeé&ﬁ\) in
eﬁwﬂﬁld hydrggeatadafigr fhsiadgition of 40 gl pellpfiuppog activated

carbob 6% bR T undgeaimospheric 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

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 NZ,N5-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.



A solution of 717ng (0.135 mmol) of the conpound from
Exanple 72A=in" 10 mM of ethanol is hydrogenated,
after the addition of 15 ng of palladiumon activated
carbon (10%, for 12 h at RT under atnospheric
pressure. The mixture is filtered through kiesel- guhr
and the residue is washed m@ h ethanol. The filtrate
is concentrated to dryness vacuo. The product is
reacted without further purification. Yield: quant. M
(ESI): mz = 389 (MtH)+. Exanpl e 74A Benzyl

Yield( 239, mg) 83 of theoty)but oxycar bonyl ) ami no] -1-{3-[(tert-bu
t oxycar bonyl ) am no] - propyl }
-16, 16-di net hyl - 2, 9, 14-tri gxo- 15- oxa- 3, 10, 13-tri azahep

MS {lRfcn/e- 8 S sl MaNa. H H N'-' ~N , boc-_ z N H
H boc"NH O 4 ~ NH boc Under argon, 40 ng (0.11

I f ' '
E—"@Egﬁ%%lagnzyloxy)carbonyl]-I\15-(tert-butoxycarbonyl)-L-

ornithine and 55 ng (0.14 mmol ) of the conpound from

i v N8 f

eIFEBG IR Py IRy nelndtone 27 1y (0. 14
nmmol) of EDC and 4.4 ng (0.033 mmvl) of HOBt are :
added. The mixture is slow yppgrmed to RT and stirred
at RT for 12 h. The sol HilNon is concentrated in vacuo
and the residue k; taéen up in ethyH acetate. The
organi ¢ phase is \Wash C yj?gg1saturated
sodiun1bicarbonggg’aﬁg sodi um chl oride sol utions,
dried over magnedium sul fate and concentrated in
vacuo. The remaining. solid is dried under high

103 \rﬁagC(BWmn\gL)ﬁlo‘i{:rnezflzangst'illtgog%o/((:’h?gri&eha%grOYQl 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 '

s

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

Example 52A

tert-Butyl-{(4S)-5-azido-4-[(tert-butoxycarbonyl)amino]pentyl } carbamate

boc
HN”

N\/'\/\/H
3 “boc

36 mg (0.55 mmol) of sodium azide are added to a solution of 218 mg (0.55 mmol) of
(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl methanesulfonate (Example 51A) in 15 ml
of dimethylformamide and the mixture is stirred at 70°C for 12 h. Most of the solvent is
distilled off in vacuo, and the residue is diluted with ethyl acetate. The mixture is washed



LC-M5 (Method 1): Rt = 2.2 min M (ESI): mz = 737
(MrH) + Exanple 75A tert-Butyl {(4S, |
QS) - 4-am no- 10-[ (tert - but oxycarbonyl ) ani no] - 19, 19-di ne
thyl -5,12,17- trioxo-18-oxa-6,13,16-triazaicos-1-yl }
carbamate 0 H2 N~ N" ~N,,boc Hboc"" NHO NHI
boc 115 A solution of 72 qg)o(o. 097 mmol ) of the
conmpound from Exanpl e 74A 10 M of ethanol is
hydr ogenated, after the addition of 10 ng of pall adi um
on activated carbon (10%, for 12 h at RT under
seveadl mmsgs hvath T sapureted sodiumIhearbonateisodutics, firied eve thaghesdurgBulfate
and koresetrated)tohdrynesd i eud EBhicdbtoduc ivvaadiedlwithbit fettiamatification.
The filtrate is concentrated to dryness in vacuo. The -
product is reacted without further purification.
Yieldi E8&mg el theBry)ESI ): mz = 603 (MrH)+. Exanple 76A
Benzyl
28) .5-bis[(tert-butoxycar bonyl ) am no] pent
MS%%&rﬁ‘/ﬁﬁ) @’éflé}t- but oxycar bonyl ) ani no] - 6- oxohexy!l }
carbamate bocce NH OH=H NN z N boc H

Example S3A
tert-Butyl {(4S)—5-amino-4-[(tert-butoxycarbohyl)amino]pentyl} carbamate

boc
HN”

H N\/'\/\/H
2 “boc

A solution of 188 mg (0.55 mmol) of tert-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-oxoethylJcarbamate

boc
H H



.boc HA- A Under argon, 0.1 g (0.263 nmol) of

(38) 6-{[ (benzyl oxy) carbonyl ] am no}-3-[(tert-

but oxycar bonyl ) am no] hexanecar boxyl i c acid (Bi oorg.

Med. Chem Lett. 1998, 8, 1477- 1482) and 0.108 g

(0.342 mmol ) of tert-butyl

{(4S)-5-am no-4-[(tert-butaoxycarbonyl) -

am no] pentyl } car bamat e (Exa]i%l e 53A) are dissolved in

6 m of dinethylformam de. Then, at OC (ice bath),

0.066 g (0.342 mol ) of EDC and 0.011 g (0.079 mmol)
Prepafatid@Bikes plage adamthgyTh & xamptad8A fremsd2ank Y0 ¥ rmmeal) 6ONVRT
[(beandost)carbay] plychiE dndrl 81 2nd(0. Thanwd) aftzerdbutys {(4S5)-5-amino-4-
[(terG-DRERNEATBE B aiind1pEitP } 8diBarhite (ERshslY 53A§mt@iﬁ¢ Bf difhekiy1-
forn€dnkidé mqgﬂ@&ﬁhtlff 190G9A8 %@%;P RARSE) dEDORRNEY mg (0.13 d(rlnmol) of
;gd%t;‘% ﬁﬂd}gl g)l%g)g‘f'é lsol?)a%ﬂégnsg SP r@o@{égﬁ nﬁgﬁgés?aéﬂ cetonitrile

fate and concentrated in vacuo. The remaining solid

is dried to constant wei ght under high vacuum Yi el d:

Yiel: i(?57mg(4"7%o‘f’ft&6r>1)heory) LC-MS (Method 1): R = 2.36
mn 11 M5 (ESI)Y mz = 680 (M+rH) + Exanple 77A
tert-Butyl

LC-MSL@)ethodD): RQ=I2-12m({ ( 2S) - 2, 5- bi s[ (tert - but oxycar bonyl
)am no] pentyl}am no) - 2-oxoethyl]butyl } carbamate
bocce NH O H H2N N~ N boc HN-,boc H 20 ng of

MS B$I):aufzamd @n(Mtt) vat ed car bon (10% are added to a
m xture of 0.127 ¢

Example 55A _

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

H H
H

leu

~
boc

4

Preparation takes place in analogy to Example 49A from 105 mg (0.21 mmol) of benzyl
[2-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl } amino)-2-oxoethyljcarbamate
(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 56A

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



(0.19 mmol ) of the conpound from Exanple 76A in 10 n
of ethanol, and the mxture is then hydrogenated for
12 h under atnospheric pressure. The reaction m xture
is filtered through kieselguhr, the filtrate is
concentrated in vacuo and dried under high vacuum The
crude product is reacted MAEEPUI further purification.
Yield: 4uant. M5 (ESI): 546 (M+H) + -- Exanple
78A Benzyl :
((1S,7S,12S)-7,12-bi s[(tert-butoxycarbonyl)anm no]-1-{3
-[(tert-but oxycarbon- yl)am
-19, 19- di net 2 9,17-tri oxg-
8- oxa- 3, 10, 16- i
O,-INN z N Mﬂﬂz H I
argon, 44 ng (0.12 nunol )N
N2- [ (benzyloxy) car bonyl ]= N5- (tert- but6§§carbonyl) L-
ornlthlne and 85 ny (O 16 nnDI) of the conmpound from

Prep ra € ar ¥ d SS Xa 1 1) S(tert-
R R e e s e
butyé >-apHgorly tmr tpxycay BW/I rwapha@ ysaRrmaied EgempleedA) in -
6 mlqf drmethylformanyde i tb%ﬁ‘iﬁl‘il@hoﬁ & we k@ hnmealpaf ERCiaad 18 mg
(0.1 amrdol) € HOBi ‘Bageprioduat akeunifigd byrprepanati ve RR:BPACe(mabhle phase
watepfagetnnitrilp lgaesieerit SOOMHE et 9Sliccessi vel y wi th sat urat ed

sodi um bi carbonate and sodi um chl ori de sol uti ons,

dri ed over gwgsiun1sulfate and concentrated in
Yieldgbizomg thido of EwarNi ng solid is dried under high
vacuum Yield: 91 ng (85% of theory)

LC-MS (Method 3): R¢ = 2.68 min.

bog 1N
NH bét Under

IKH O Boc
HN

MS (ESI): m/z = 666 (M+H)*

Example 57A

tert-Butyl [(4S)-4-amino-5-({(25)-2,5- bls[(tert—butoxycarbonyl)ammo]pentyl}ammo) 5-
oxopentyl]carbamafe _ ~

0O
boc< AN _boc
NH, HN

Preparation takes place in analogy to Example 49A from 132 mg (0.20 mmol) of benzyl
{(18)-1-[({(25)-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)"



LC-MS (Method 1): Rt = 2.35 min. M (ESI): mz = 894
(MrH) + Exanple 79A tert-Butyl {(4S, |
CS, 15S) - 4- am no- 10, 15- bi s[ (tert-but oxycar bonyl ) am no] -
22, 22-di net hyl -
5,12, 20-tri oxo-21-oxa-6, 13, 19-tri azatricos-1-yl }carbam
ate 118 boc HN OH HzZN N~O§ "' NH O boc NH boc |
boc A solution of 91 ny (d 0 mmol ) of the conpound
fromExanple 78A in 10 m of ethanol is hydrogenated,
after the addition of 10 ng of palladiumon activated
Exapmi&d8A (10%, for 12 h at RT under atnospheric
pressure The m xture is filtered through ki esel guhr
and the residue is washed with ethanol. The filtrate
Bengzy @é?rde[ﬁ‘?qnaﬂ@ay)ﬁ&ﬂwllr%éé@ﬁ A, Svhiel(ver-brivexycpyberiyliamine]pentyl} -
amip@Zcoxagthyl jcabamateur t her purification. Yield: quant. MS
' (ESI): mz = 760 (MtH)+. Exanpl e .80A Benzyl
{(1S)-1-[2-({(2S)-2,5-bis[(tert-butoxycarbonyl)am no]p
entyl }am no) - 2qoxoejhyl] - 4-[(tert-but oxycar bonyl )

am no] butyl } Narb WH Noc N z v ~ I
z H

H
BnO~

Zin

\
boc

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 zert-butyl {(4S)-5-
amino-4-[(tert-butoxycarbonyl)amino]pentyl } carbamate (Example 53A) in 6 ml of di-

methylformamide with the addition of 114 mg (0.57 mmol) of EDC and 18 mg- - - ~ - -

(0.13 mmol) of HOBt. The product is purified by preparative RP-HPLC (mobile phase
water/acetonitrile gradient: 90:10 - 5:95).

Yield: 129 mg (45% of theory)
LC-MS (Method 3): R; = 2.81 min.

'MS (ESD): m/z = 629 (M-+H)" - '
Example 59A

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

HN\)L/\/\/\

: H H
HO/ “boc

H

lell

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



O HNC NH boc | boc 119 Under argon, 0.1 g (0.26

mmol ) of (35)-3-{[(benzyl oxy)carbonyl ] am no} 6-[(tert-

but oxycar bonyl ) am no] hexanoic acid (J. Med. Chem

2002, 45, 4246-4253) and 0.11 g (0.34 nmmol) of

tert-butyl

{(4S)-5-am no-4-[(tert-but g}%car bonyl ) am no] pentyl } car

bamat e (Exanple 53A) are solved in 6 n of

di met hyl f ormam de. Then, at OC (ice bath), 0.065 g

(0.34 mmol ) of EDC and 0.011 g (0.079 nmmol) of HOBt
kieselgehragd dhak: reJidue isi washedwith ethholwilie fiftratets coocdRTrateddo dryness in
vacuet The povdadt iRpurffed Wy2propardiine. RRAHALG @nobik phasecweater/ adeathitrile
gradignt:\vaec0oahds). t he residue is taken upin ethyl

acetate. The organic phase is washed successively wth

saturated sodi um bi carbonate and sodi um chl ori de
Yield o2 Amng@R&p ofitieedy)over nagnesi um sul fate and ]

concentrat ed in vacuo. The remaining solid is dried to

onst ant wei ght under hi gh vacuum Yield: 0.146 ¢

LCM@Q( @hod heBr y)-43mmvs (Method 2): Rt = 2.5 min M

(ESI): mz = 680 (MH) + Exanple 81A tert-Butyl

MS gl%siggWg:?HgP@f%trt - but oxycar bonyl ) am no] pentyl }

am no) - 6- oxohexyl ] carbamate oboe HZN /~ N HNNI NH
' boc 22 ng of palladiumon activated carbon
re added to a m xture of 0.146 g - -

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

Example 61A



(0.22 mmol ) of the conpound from Exanple 80A in 10 ni
of ethanol, and the mxture is then hydrogenated
under atnospheric pressure for 12 h. The reaction
m xture is filtered through kieselguhr, the filtrate
Is concentrated in vacuo and dried under high vacuum
The crude product is react]%gfi W t hout further
purification. Yield: quant."¥Y¥20 MsS (ESI): mz = 546
(MrH) + Exanpl e 82A Benzyl
((1S,4S,9S5)-9-[ (tert-butoxycarbonyl)am no]-1, 4-bi s{3-[
Benfyl €¢1tS)-deenaixy-d af b2y (benzyloxy)carbonyl]amino } ethyl Jamino]-2-oxo-
ethy@isunidjcpibapytelhrylifochforidenet hyl - 2, 6, 14-tri oxo- 15- oxa- 3, 7,
13-tri azaheptadec- | -yt)carbamate H N boc OL z
NN N Nboc HHNHNH boc boc Under argon, 40 ng
(0.11 mmol) of H
N2- [ ( benzyl 0p),gerbasyie M ar bonyl ) - L-
orni thine and 7§ mg (0.14f nmoE) of the cdpound from
Exanpl e 81A are dissol ve® i nHB i &fHCl
di net hyl formam de. Then, at 0C (dce bath), 27 ng (0. 14
nmol ) of EDC and 4.4 ng (0.032 nmol) of HOBt are
added. The mixture is slowy warned to RT and stirred
At Og¢, faml pha 4ybhyfirogereehiasidgrdigiing solgbier angtaddedaoecpofytion of
320 wed @84 memel ef bengiyhilze({(35) t3a ébenaplokycatbhyyl Janive} -at[&ert-
butoXpearbonyhainenqihexesoyl sarwas ety Fadema i (Fehyplei GOA) in 2 ml of
dioxand. Urfeer & ch & @D, it debctnizohaibe iscuhcergekdimvabha kbelaporated
sevesd ltiwids avith diclilbRthethvme af@gried inter hipghfvateurdThe crude product is

reacdREERBUf Alr@er pitificags@. The remaining solid is dried
under high vacuum Yield: 78 ng (81 % of theory)

LC-M5 (Method 1): Rt = 2.43 min MS (ESI): mz = 894
(M+H) +

Yield: quant.
LC-MS (Method 2): R; = 2.84 min.

MS (ESI): m/z = 457 (M-HCI+H)". -

Cheszas Bz

Example 62A

Benzyl {2-[((35)-3-{[(benzyloxy)carbonyl]Jamino}-6- {[N’ -[(benzyloxy)carbonyl]-N°~(tert-
butoxycarbonyl)-L-ornithyl]amino }hexanoyl)amino]ethyl} carbamate



o

Exanpl e 83A tert-Butyl
((1S, 6S,9S)-9-am no-1, 6-bi s{3-[(tert-but oxycarbonyl)am
i no] propyl }-16, 16-

- di nmethyl -4, 8, 14-tri oxo- 15-oxa-3, 7, 13-tri azahept adec- 1-
yl)carbamate 121 H N-boc OO HZN''~ NN N N boc H
HNH NH | boc boc A sol utll %n of 78 ng (0.088 mmol)
of the conpound from Exanpl 9%oA in 10 M of ethanol
i s hydrogenated, after the addition of 10 ng of
pal | adi um on activated carbon (109%, for 12 h at RT

89.5ungl €123 mosphhatHA T rapd SGr3emg {hé28rinntal)y &f N &/-diisopmipglithylamine
are added taghsdtiteedf-78gking (0204 triieoly 68N [(BenzylosgFdagbnyd |tV -(zert-
butogltabalyl)-Toenifhind it @1 dSanhodoas DIVIE, cktdr QtifHnEN® R foP 15 min, a
soluM@E bP116TRE (@Q@Siﬂﬁﬁol) S BR2MI(EIck) W_4hput1 - Ezu (Qh{% benzyloxy)

carbBiW1 Jnﬁlﬁélﬁei:%“ h(?jl f’ox&éﬂ?ﬁ (e:% a)tejlq?g h'Tor ple 61A)
1 n s

in5 on 3 a‘?k h The

solvé § en F?n en r%t ken up¥n 1chloromethane The organic

pha ﬁ W1 \P/%tﬁ ggp :ﬂBI]n Sél{fﬁf}ﬂan}i concentrated. The crude

prod HF Fﬂ‘ Pﬁea%fatb“b H 2N NN, ~boc H H HNC
boc

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

Example 63A

Benzyl ((4S,105)-4-amino-10- {[(benzyloxy)carbonyl]afnino }-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-[((35)-3- {[(benzyloxy)carbonyl]amino }-6- {[N°-
[(benzyloxy)carbonyl]-N’ -(tert-butoxycarbonyl)-L-ornithylJamino } hexanoyl)amino]-
ethyl}carbamate (Example 62A) in 1 ml of dioxane. After 4 h at RT, the reaction solution
is concentrated in vacuo, coevaporated several times with dichloromethane and dried under
high vacuum. The crude product is reacted without further purification.

Yield: quant.



NH I boc Under argon, 286 ng (0.78 nmol) of
N2- [ (benzyl oxy) car bonyl ] - N5- (tert-but oxycarbonyl) -
D-ornithine and 439 ng (1.17 mmol) of the conpound
from Exanpl e 104A are dissolved in 16 m of
di met hyl f ormam de. Then,- at 0OC (ice bath), 255 ngy
(1.33 mmol ) of EDC and 122 %06 mg (0.78 mmol ) of HOBt
are added. The mixture is 4P wy warmed to RT and
stirred at RT for 48 h. The solution is concentrated
in vacuo and the residue is taken up in di
LC -Mh Mashat DaRe=drf® mashed with a sat urat ed aqueous
sodi um bi carbonate solution, 0.1 N hydrochloric acid
and water. The conbi ned organic phases are
hAS@%H&éW?réFEd“@ﬁ“ﬂéH@o and the solid obtained in this
way is reacted further without purification. Yield:
0. 58 g (quant.) .LCGM5 (Method 3): Rt = 2.59 mn. M,
Exa 117 = 723 (MrH) + Exanpl e 85A
N5- [ N5- (tert-But oxycarbonyl)-D-ornithyl]-N2-(tert-buto

s LSO LB -

arb #B¥€ 0.58 g (0.80 mmol) of the conpound
fron1Exaane 84A are dissolved in 27 m of ethano
and 0.06 g (0.06 I) of Pd/C are added. The n1xture
i s hydrogenat ed under N# no§pheri c

H
4 /\/\/\)J\ N .
~ N~ >""“boc

N
H H

Under argon, 1 g (2.54 mmol) of (35)-7- {[(benzyloxy)carbonyl]amino}-3-[(tert-butoxy-
carbonyl)amino]heptanecarboxylic acid, 406 mg (2.54 mmol) of tert-butyl (2-aminoethyl)-
carbamate and 0.96 ml of triethylamine (6.85 mmol) are dissolved in 20 ml of dimethyl-
formamide. Then, at 0°C (ice bath), 826 mg (4.3 mmol) of EDC and 113 mg (0.84 mmol) .
of HOBt are added. The mixture is slowly warmed to RT and stirred at RT for 12 h. The
solution is concentrated in vacuo and the residue is taken up in ethyl acetate. The organic
phase is washed successively with saturated sodium bicarbonate and sodium chloride
solutions, dried over magnesium sulfate and concentrated in vacuo. The remammg solid is
dried under high vacuum.

¢ +

= x
ki EWIEN

Yield: quant.
LC-MS (Method 2): R;=2.21 min.
MS (ESD): m/z = 537 (M+H)"

Example 65A

tert-Butyl ((15)-5-amino-1-{2-[(2-{[ (benzyloxy)carbonyl]ammo}ethyl)ammo] 2-0xo0-
ethyl} pentyl)carbamate hydroacetate



pressure for 12 h and filtered through celite, and the
filtrate is concentrated in vacuo. The solid obtained
inthis way is reacted further w thout purification.
Yield: 0.47 g (97% of theory) LC- M5 (Method 1): R =
1.61 min. M (ESI): mlz = 589 (MtH) + Exanple 86A 123
Benzyl [(2S)-2- [(tert-butﬁ carbonyl)am no] -3 -( {2-
[ (tert-butoxycarbonyl) am @% et hyl }- am no)-3
-oxopropyl] carbamate HN ,boc HY HN N'-~N,boc H O
Under argon, 0.50 g (0.96 nmol) of

3-{[(benzy|ogﬁgﬁarbonylpaang%-N-(tert-butoxy-

c:arbonyl)-’U—'I i ne - N—cycN exyl cycl ohgxanam ne
(1:1) and 0.154 g Q.96 ymy of teLLi\pﬁf I
(2- ami noet hyl ) tiNbamate are diésolNed ™ 10bad of

di nethyl formam de and 0.5 m of t'fiethylam ne. Then,
at, 0OC (ice bath), 0.314 g (1.64 mmol) af EDC and 0. 043

(0,32 of re added. The mixture is slowy
13 G Ahimed Gepeatd [G) b arcinpm Deminol 12 Grteaon-
carbpaylyagiaelsthybirgdne)n/-gxhsatyllserbamate(Example 644) argcissolysd in
100 py} of a glaciah aeetigaeid/ water mixtgradi lc 70 mesef nadladiasheactivated carbon
(10%)are eddridtbérgtonandiths ainuat s dhenddidurgebated nbdanatneospheric pressure
for 1Sdd iThareachbwmiixteresis filtbted nisrought predrashedrkiesalpobsandnthe filtrate is
concetifritad en amctasonapstratoatevhdud. Tacitade podudteybfted Fithout further
purifi@dtiod. i s dried to constant wei ght under high vacuum
Yield: 0.41 g (88% of theory) LC-M5 (Method 2): R =
2.17 mn M (ESI): mz = 481 (MtH) + Exanple 87A 3
YieldAqmant- N2- (t ert - but oxycar bonyl ) - N-
{2-[(tert-butoxycarbonyl) am no] ethyl } -L-alanin-
am de hydroacet at e
LC-MS (Method 1): R; = 1.35 min. T

MS (ESI): m/z = 403 (M-HOAc+H)"

Example 66A

B_enzy% tert-butyl[(25)-3-( {(2S);2,5-bis[(tert-butoxycarbonyl)amino]pentyl} amino)-3-0xo-
propane-1,2-diyl]biscarbamate - '

Shaziae

O
N N
z7 N “boc
H H
\ITIH
“boc boc
N/
H

Under argon, 0.127 g (0.37 mmol) of N-[(benzyloxy)carbonyl]-3-[(ter-butoxycarbonyl)-
amino]-L-alanine and 0.193 g (0.49 mmol) of fert-butyl {(45)-5-amino-4-[(tert-butoxy-
carbonyl)amino]pentyl } carbamate (Example 53A) are dissolved in 6 ml of dimethyl-
formamide. Then, at 0°C (ice bath), 0.093 g (0.49 mmol) of EDC and 0.015 g (0.11 mmol)
of HOBt are added. The mixture is slowly warmed to RT and stirred at RT for 12 h. The
solution 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



HN -boc H x HOAc H2N N'~~N,boc H 0 124 50 ng of
pal | adi um on activated carbon (10% are added to a
m xture of 0.41 g (0.847 mmol) of the conpound from
Exanpl e 86A in 80 m of acetic acid/ethanol/water
(4:1:1), and the m xture is then hydrogenated under
at mospheric pressure for é&ﬁ The reaction m xture
is filtered through kiesel and the filtrate is
concentrated in vacuo and drled under hi gh vacuum
The crude product is reacted w thout further
solupioms, fliiehoveymagiesin sulfatannd corCenBat¢dvit Yasdo. Z)he rRnaming solid is
purifiedBy pieparatiise HEBC)(Krothasik nivbile @Mslel@éetdjfd)rﬂe/ OE%%TBdllﬁsoﬂﬁA
triflidroadetic héiBSHBYHOI5Car bonyl 1 glycyl }

-N2- (tert-butoxycarbonyl)-N {2- [(tert-butoxycarbon-
yl)am no] ethyl} -L-ornithinamde 0 O z"I N I N
YielNN-1Dmg (53% Bf theory). . HNC,..,.,. boc Under argon,

300 ng (1.43 mol) of N-[ (benzyl oxy) car bonyl ] gl yci ne

and 830 gé 15 mmol ) of the conpound from Exanpl e
1£3Hﬁhﬁﬂﬁh@¥gi 2&Sdgmim 28 m of dinethyl for- nanide.

Then, at OC (ice bath), 467 ng (2.44 mmol) of EDC and

,) of HOBt are added. The m xture is
hASé%ﬁ%ﬂgf 3§%@EW3>LT and stirred at RT for 48 h. The
solution is concentrated in vacuo and the residue is
Exa mg AP i n dichl oronet hane and washed with a
Sa uuared sodi um bi carbonate sol ution,” 0-1- N

hydrochloric acid and water. The conbi ned organi c

tert-Bh%@ ?@S}iQ%nﬁ%lG QAR b k[ eV AGHO yc@dn 1N 281 Jeltyl } amino)-3-
oxoBhfidaRniafe t hi s way

H “boc
\ITIH
boc _boc

Iz

+

Chess e

20 mg of palladium on activated carbon (10%) are added to a mixture 0f 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-[(fert-butoxycarbonyl)amino]ethyl } -
amino)-2-oxoethyl]butyl } carbamate



Is reacted further without purification. Yield: quant.

LC-M5 (Method 2): R, = 1.98 min. 125 M (ESlI): mz =

566 (M+H) + Exanpl e 89A

N5- d ycyl - N2- (tert - but oxycarbonyl )-N-{2-[(tert-butoxyc

arbonyl)am nolethyl }-L- ornithinamde O OH H2N J~N

N''~ N'"'"boc H H HNC boc .03 g (1.82 nmmol ) of the

conmpound from Exanpl e 88A A& dissolved in 60 M of

et hanol, and 100 ng (0.09 nmol) of Pd/C (10% are

added. The mi xture is hydrogenated under atnospheric

pressure overni ght, and Hil tered through celite, and

the filtrate 99 . solid

“obtained in thlsHNay is refcted:further w thout

purification. Yield: 693 nQg (84%of theomp): LC- M5

(Method 3): Rt = 1.41 min. (E%IZ 432 (MrH) +

-~y Exanple 90A Benzyl

tert butyl A%ZS) 5-bi s[(tert-but oxycarbon I)am n
836.8 w@(ﬂg%él Ugand-5 13 éhma fremmad) off N i soprophethytamine are
add ut1|e|n|e|f Z6(0\9 n@ (2HNBoDINE (3.5)-3- {[(benzyloxy)carbonyl ]Jamino }-6-
[(tert-butoxycarbonyl)ammo]hexan01c acid in 25 ml of anhydrous DMF. After stirring at
RT for 15 min, 352.5 mg (2.2 mmol) of tert-butyl (2-aminoethyl)carbamate hydrochloride
are added. The reaction mixture is stirred at RT for 15 h. The solvent is then 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 (EI): m/z = 523 (M+H)".
Example 69A

tert-Butyl [(4S)-4-arr'1ir_1_.q__:6-( {2-[(tert-butoxycarbonyl)amino]ethyl } amino)-6:0_)5ghexyl]-
carbamate )

400 mg (0.765 mmol) of benzyl {(1S)-4-[(tert-butoxycarbonyl)amino]-1-[2-({2-[(tert-
butoxycarbonyl)amino]ethyl} amino)-2-oxoethyl]butyl } carbamate (Example 68A) are
dissolved in 50 ml of ethanol. 80 mg of palladium on activated carbon (10%) are added
thereto, and the mixture is then hydrogenated under atmospheric pressure for 15 h. The
reaction mixture is filtered through prewashed kieselguhr, and the filtrate is concentrated
on a rotary evaporator in vacuo. The crude product is reacted without further purification.

Yield: quant.



boc boc 126 0.146 g (0.40 nnDI) of
3-{[ (benzyl oxy) car bonyl ] am no}-5-[ (tert-butoxycarbonyl
)- am no] pentanoic acid (Bioorg. Med. Chem 2003, 13,
241-246) and 0.164 g (0.52 nmol) of tert-butyl
{(48)-5-an1no-4-[(tert-butoxycarbonyl)anino]
pentyl } carbamate (Exanpl e ﬁi are dissolved in 8 n
of di net hyl f or manmi de under ‘dr'gon. Then, at 0OC (ice
bath), 0.10 g (0.52 muvl) of EDC and 0.009 g (0.12
mml) of HOBt are added. The mixture is slowy warned
LC-MP @Wethodi3 s rtle4? min RT for 12 h. The solution is
concentrated in vacud and the residue is taken up in
acetate. “The organi c phase is washed

et
MS g% ]gé%fwéﬁ%/(MﬁFHh satu- rated sodi um bi carbonate and
sodi um chl ori de solutions, dried over nagnesi um

B su“f 6£ and concentrated in vacuo. The remai ni ng
—53§BL$2—+S dried to constant wei ght under high vacuum
Yield: 0.232 g, (87%of theory) LCGM (Method 3): Rt =

Ben?yl7§ ég 1 4\@13 ?ﬁtéﬁ-bWo&ycarl?o%@l)gM r@]prop% alrgph dlmeﬁlyl 2,6,11-
mo’fos ﬂi‘% L Ortriazadstradeg 1pylcarhamate 1 ¢ oxycar bonyl )am nol p

entyl}an1no) 5-oxo- pentyl] carbamate HN , boc

. _HZN N ..- O HNC HNC boc c 35 ng of paIIadlun1on
acti vat ed car bon (10% are added to a m xture of 0.232
g (0.35 mml) of the conpdund PPe&m Exanpl e 90A in 10
m of ethanol, and the m xtjure is then hydrogenated
under atnnspheric pessu fap 12 h. The reaction

m xture is filtkered]|fthroggh i esel guhi4 and the
filtrate is ¢ i % under hi gh
vacuum The Z'crudé praggluct is reacted mnt out further

purification. Yiehdw\?.l?S g (94% of theory)

ITIH

Under argon, 72 mg (0.197 mmol) of N2—[(benzyloxy)carbonyl]-N5 -(tert-butoxycarbonyl)-
L-ornithine and 100 mg (0.26 mmol) of the compound from.Example 69A are dissolved in
8 ml of dimethylformamide. Then, at 0°C (ice bath), 49 mg (0.26 mmol) of EDC and 8 mg
(0.059 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



LC-M5 (Method 3): Rt = 1.8 min 127 M (ESI): mz =

532 (M+H) + Exanpl es 92A and 93A listed in the

followi ng table are prepared fromthe correspondi ng

starting conmpounds in analogy to the procedure for

Exanpl e 50A detail ed above: Ex No. Structure Prepared

from Anal ytical Data /boC Benzyl oxy)- LC-MS (Method

2): R =1.94 nin HN carbc}rh? N2- (tert- MB (ESI):

mz = 367 (MtH)+ but oxycar bonyl )-L- 92A HO |l ysine N

H N[ (Benzyloxy)- LCGM (Method 1): Rt = 1.98 min HN
tert-Batyd Geip)-H- (32 Leantino 9E (feEShitox ywhrbomy1¥@8in6 ehianoyl 98rino)-6-( {2-
[(fertiButelXytrrbangy)anni td ety )} amixay) - 6ad$ﬂdhe_9,yl].caﬂia&faltme Exanpl e

"94A Benzyl

[ (1S)-2-am no-1|-(hydroxynet hyl ) et hyl ] carbanmat e

hydrochloride HN x HCI HO-ANH2 A m xture of 269 ng

(0.83 mol ) of benzyl. tert- +

[ (2S) - 3- hydr oxypropane-1,2{ diy 1Cbl scar bamat e (Exampl e

93A) and 5 M of a 4M hyd gen chl ori de- di oxane

solution is stirreg at 2 h. Th reaction

solution is entjlat e aparat estever al tinmes

with dichl o?q)o%rlipe aneNan i e mhl Mocvacuum  The

crude product is Teacted withoutd further purification.

Yield: 212 ny (98%«{ theory) LC-M5 (Method 2): R =

0.55 min M (ESI):|mz = 225 (M HCl +H) +.

ll\IH

boc

120 mg (0.16 mmol) of the compound from Example 70A are dissolved in 10 ml of
ethanol. 15 mg of palladium on activated carbon (10%) are added thereto, and the mixture
is then hydrogenated under atmospheric pressure for 15 h. The reaction mixture is filtered
through prewashed kieselguhr and the filtrate is concentrated on a rotary evaporator in
vacuo. The crude product is reacted without further purification.

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

Example 72A

Benzyl [(4S5)-4-[(tert-butoxycarbonyl)amino]-6-({2- [(tert butoxycarbonyl)ammo]ethyl}
amino)-6-oxohexyl]carbamate

Under argon, 100 mg (0.26 mmol) of (35)-6-{[(Benzyloxy)carbonyl]amino }-3-[(tert-
“butoxycarbonyl)amino]hexanoic acid and 55 mg (0.34 mmol) of fert-butyl (2-
aminoethyl)carbamate are dissolved in 6 ml of dimethylformamide. Then, at 0°C (ice



128 Exanples 95A to 102A listed in the foll ow ng
table are prepared fromthe corresponding starting
materials in analogy to the procedure of Exanple 48A
detail ed above: Ex. No. Structure Prepared from
Anal ytical Data 95A H ~O H N -[(Benzyl oxy)- LC M5
(Method 1): R boc NY I—th boc carbonyl] N1 (tert-
2.33 nmin butoxycarbonyl)- M5 (ESI): mlz = 509
ornithine (MtH)+ and tent-butyl-(2 N'z
am noet hyl ) carbamate H 96A H ~OH N, N -Bis(tert-
bath), G6vEg (VB4 haab]19f EIRCand B aigN 0(08 mlmol)N)szOBt are added. The mix-
ture il owlycearbedyd R Tland.sBfredrat R H for 1D k. MihegoMBof ESohcertfazedsin
vacup3d tiHsidnd isttkend4in (eMsihdetiVEl THe d288nic Pl it WadNed succes-
swety[\ﬁlgﬁhﬁ(’;l]a%)éb%luh%&ﬁ?ﬁ%ﬁé E}Qﬁsj_igum Ehloride %oéﬁt%n\fé d over magne-
smrrpﬁfél Wdl coBent@tin v THS & u?klg}g_e‘l%ﬂ@d Sméx er%bgjl'\@cuum

Mz = 58 HNorn| I ne
Lboc OH NH I boc 98A H fO O Benzyl -N- LC-MS (Met hod

Yield) 71 Rg (51% oithdagg [ (benzyl oxy) carbonyl]-L- 2.79 nin
LC-MS (Method 3): Ry =2.43 min
MS (ESD): m/z = 523 (M+H)"

Example 73A

tert-Butyl {(15)-4-amino-1-[2-({2-[(tert-butoxycarbonyl)amino]ethyl }amino)-2-oxoeth-
yl]butyl} carbamate

H
N

boc
HZN/\/Y\H/ \/\H/
_NH O
boc

A solution of 71Emg (0.135 mmol) of the compound from Example 72A%n°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,75)-7-[(tert-butoxycarbonyl)amino]-1- {3-[(terz-butoxycarbonyl)amino]-
propyl}-16,16-dimethyl-2,9,14-trioxo-15-0xa-3,10,13-triazaheptadec-1-yl)carbamate



R
£

HHtyrosine Ms (ESI): mz = 705 HN, boc and Ex. 53A
(MtH+ bn 99A HO HN ,N -Bis(tert- LCGM (Method 2):
R, _  zN N~boc but oxycarbonyl)-L- 2.15 mn H ornithine
M5 (ESI): mlz = 509 and benzyl-(2- (MtH)+

am noet hyl ) carbamate boc,, N H 100A H ~O

-[ (Benzyl oxy)- LC Ms (thhjq 3): R, _ boc N'IIN / N
boc carbonyl]-N2-(tert- 2. finHI H

but oxycar bonyl )-L-lysine M5 (ESI): nfz = 553 OH and
tert-butyl (3-am no-2- (MtH)+ hydroxypropyl)carbanmate
HNC z 129 Ex. . Structure Prepared from Anal yti ca
Data 101A 0 -[ (Benzyl oxy) - LC (Met ho ) R
boc N Hc iéﬁmg |LrN TN N/E\/.\N/%g--

but oxycar bonyl:) - L-Hysine M5 (ESI)II nmz = 583 and

benzyl (2-amnmec (MH)+ e yc& bamate HNC z 102A
HO H-[(Benzyl oky)- LG (Method 2): R _ ~N N,
carbonyl ] -N2-(tekt- 2.55 mn boc H boc
butoxycarbonyl)-L-W&Sine M5 (ESI): mz = 680

boc

Under argon, 40 mg (0.11 mmol) of Nz—[(benzyloxy)carbor_lyl]-N5 -(tert-butoxycarbonyl)-L-
ornithine and 55 mg (0.14 mmol) of the compound from Example 73A are dissolved in 8

ml of dimethylformamide. Then, at 0°C (ice bath), 27 mg (0.14 mmol) of EDC and 4.4 mg
(0.033 mmol) of HOBt are added. The mixture is slowly warmed to RT and stirred at RT
for 12 h. The solution is concentrated in vacuo and the residue is taken up in ethyl acetate.
The organic phase is washed successively with saturated sodium bicarbonate and sodium
chloride solutions, dried over magnesium sulfate and concentrated in vacuo. The remaining .
solid is dried under high vacuum.

Yield: 72 mg (89% of theory)

LC-MS (Method 1): R¢=2.2 min

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

Example 75A —_-

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

NH O
boc/
H

i H
H N\/[k N boc
N N/m( \/\N/
: H H
IN
|

boc



and Ex. 53A (MtH)+ NH HNII boc 2z Exanples 103A to
111A listed in the followi ng table are prepared from
the 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): nmlz :]ﬁ? (MtH) + HO HZN .. ...
104A H ~OH 95A M5 (ESI): z = 375 (M+H)- boc"N :
N~~N'boc H NH2 105A O 97A M5B (ESI): mz = 447 (M+H) +
HZN N H HN boc OH NH 1 boc 130 Ex. No. Structure
A sdhnteperfeld g (hdEhmimol) afzhe Batpourd droph Exariple A4 hl10 Bl6A
ethah8l i§ Edrppermted, aftetQbe fdditihntof Ioag Nf pMladNmr oiNeidivated 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 {(45)-6-( {(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-4-[(tert-
butoxycarbonyl)amino]-6-oxohexyl} carbamate

boc_ o

- “boc

N
H

boc
N/
H

s A

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



HSOH NH 1 boc 107A O 98A LG-MS (Method 3): R =
1.67 mn HNN~~/ ~N~boc M5 (ESI): mz = 481 (MtH)+ H H
HN boc OH 108A O H 99A M5 (ESI): mz = 375 (MH)+
HZNNl ~ boc H bocce N H 109A H O 100A M5 (ESI): niz
= 419 (MrH + boc NNf N, boc OH NH2 110AH OHIOA
MS (ESI): mz = 388 (MrH) +. boc"N N, ~N'boc H NHZ
111A H Q M\ 102A M5 (ESI): WPz = 546 (MrH)+ boc/ N N
boc H NH

MS (ESI): m/z = 680 (M+H)"

Example 77A

tert-Bufyl {(18)-4-amino-1-[2-({(2S)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-
2-oxoethyl]butyl } carbamate

boc_ o

2 N \boc
H

ZT

boc
N/
H

20 mg of palladium on activated carbon (10%) are added to a mixture 0of 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. .

i

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

Example 78A

Benzyl ((15,785,125)-7,12-bis[(fert-butoxycarbonyl)amino]-1- {3-[(tert-butoxycarbon-
yhamino]propyl}-19,19-dimethyl-2,9,17-trioxo-18-0xa-3,10,16-triazaicos-1-yl)carbamate



NHZ boc Exanple 112A 131 tert-Butyl (2- {
[(2S)-2-[(tert-butoxycarbonyl)am no]-5-({[(8S, 11

S, 14S)-14-[ (tert-butoxy- carbonyl)amno] -11- { 3

-[ (tert-butoxycarbonyl)am no] propyl }

-17- hydr oxy-9-net hyl - 10, 13 - di oxo0-9, 12-di azatri cycl of
14. 3. 1. 12' 6] heni cosa- 1( 20), i 21), 3,5, 16, 18- hexaen- 8
yl'] carbonyl } an1no)pentaﬂ '] amino } ethyl) carb
amate HO O HN ,boc HN NN N NN,boc | I H boc O -
CHs 0 0O NH boc 50 ng (0.05 nmol) of
(8S,11S,14S)-14-[ (tert-butoxycar bonbég am no]
-11-{3-[(tert-but oxy- carbonyl)aniﬁ
propyl}-17-hydroxy-9-net hyl - 10, 13- di 0%0- 9, 12-di azatric
yclo[ 14.3.1.12'6]-

heni cosa-1(20), 2(23), 3, 5, 16, 18- hexaene-8-car boxylic
aci d (Exanpl e H46A)|[and 34 ,mg (0. 09 HnnDI) of

N2- (tert-bu o%&QaJLQ yT}\AF\{ﬁ/“£&§ ycar bonyl )
am no] ethyl -L= orp@i t hi nanide anpl e 104A) are

di ssolved in 2 5 of aﬁﬁ*cd@led to G@p 15 ny

(0.08 mmol ) of EE%iEnd 6 (0.05 mmol ) of HOBt are

added and the m xthe is stirred at roomtenperature

for 12 h. The reacti®¥d mixture is concentrated on a

rotary evaporator inpggvacuo. The crude product is

reacted wi thout further purification. Yield: 215 ny

(88% of theory) LC M (thhod 3): Rt =2.70 mMin M
Undé=pkdn, 44inzg €0. 0ol NHHY-[ (Bonapiok §)cdrb3hy11-8F 1(seBibytbx ycarbonyl)-L-
ornith{rShd 35 (g D)6 Ankei o fahé E@hpouddifrny ERaMPIRY Aad¥e BRINGHE in
8 ml)df}dﬂﬁetﬁ?l)foﬂ‘ra(r{lﬁé Fed 1P03d Bhe bath), 30 mg (0 16 mmol) of EDC and
491 ?ifﬁlrrﬁn %ﬁ?ﬁr@%ﬁ&icg gL i tuile]w slo t RT and stirred
atR ]szt}?r"[th @8 %?s?o%gé}%f e%q}l Q/g Y Sid¥%he e51du en upy in ethyl
acet‘ii efrgﬁn%f se i3 was € ﬁ-?ﬁg; 1 1t]§> s%tu éed Sgd]ﬁl ?g?{bgn £ and

uti &si

sodiym chloride solutions, dr1e over stffate ah concentrate n vacu The

remaining solid is dried under high vacuum.

Yield: 91 mg (85% of theory)

LC-MS (Method 1): R; = 2.35 min. bl
MS (ESI): m/z = 894 (M+H)"

Example 79A

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



carbonyl) am no)-5 -oxopentyl ] carbamate 132 O O N N

N HN HHboc boc OONHNHINH boc boc boc 29 ny

(0.05 mmuol ) of

(8S, 11S,14S)- 14-[ (tert-butoxycarbonyl )am no]-11-{3-[(t

ert-butoxy- carbonyl)am no] propyl }

-17- hydr oxy- 10, 13- di oxo- 9, ﬁ% di azatricyclo |

14.3.1.12' 6] heni cosa- 1(20), (21),3,5,16,18-hex

aene- 8-carboxyl ic acid (Exanple 44A) and 24 ng (0.05

mmol) of tert-butyl [(4S)-4-am no-5-(

{(2S)-2,5-bis[(tert-butoxycarbonyl) amicno] pentyl }

am no) - 5- oxopentyl]carbanmate (Exaqﬁ%e 57A) are

di ssolved in 2.0 M DMF and cool ed C. 15 ng (0.08

mol ) of EDC and 6 ng (0.05 nmol) of t are added

and the m xture i stirred at roomtenperature for 12

h. The reactd on xture is concentrated an a rotary

evapor at or 4 . vaguo a [ by hro' t ogr aphy

over Sephadé@x-xR20 NfDbIYE p NHetlc aci d

0.25% . Yield: 353 nij (54% of LC- Mg ( Met hod

2): R = 2.68 MS (Egok” z-1154(N§?—ﬁ

Exanpl e 114A tertf Butyl

(2-{[(35)-3-[(terwbutoxycarbonyl)am no]-7-({[(8S, 11S,

14S)-14-[(tert-buto Vcarb- onyl )am no] - 11-

{3-[(tert-butoxycarpgnyl)am no]

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

di ox0-9, 12-di azatricycl of
A so]:ﬁltic;’h K- 912&51@%] 1th @ Qdmpdudt) frain BxBpkSrshexa® s Bsdethanol
is h &%r 218MHFer AR RRAETD ARPYS dal A uRLort ackh Ll LEBERRITALE for
12 h :i’ T epatwlospherlc pressure. The mixture is filtered through kieselguhr and the
residue 1s 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)".

Examgle S0A f, i i

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

0]9]



HN NN ,boc I I H boc OCH3 O boc"" NH ONH | boc
40 nmg (0.06 mmol) of
(8S, 11S, 145) - 14-[ (tert-but oxycar bonyl ) am no]
-11-{3-[(tert- butoxycarbonyl)am no] propyl
}-17- hydroxy-9- net hyl - 10, 13- di oxo0- 9, 12-di azatri cycl o-
[14.3.1.12' 6] heni cosa-1(20), %;21),3,5,16,18-hexaene-8-
carboxylic acid (Exanpl e 4éA) and 46 ng (O 08 nmol)
of tert-butyl
{(1S)-5-amno-1-[2-({2-[(tert- butoxycarbonyl)
Undamangoh,dl. hgl(0.2ammal) o 235¥-3et] (behlydexy)ydrbaayl Jaatind je6-[(tert-
butdxEEabmiye)abin) |hexaoiti REOUVELA] Chae. 2002, 4508248V 530dnd 0.11 g
(0.3 ah610l of 2+O8utylLE45M85-6MiB4-10BH:- bu@&yﬁ?&mﬁ)aﬂ%d]@er@ﬁ }carbamate
(Ex m&b)sm? atddsoRRE in § b AlmétRyI8nfaREd. TREN, at 0°C (ice bath), 0.065
& (O BHREREA €07 ﬁgﬂﬁmﬁﬁoméhv&% a8 ThE Bl
slowl QJM &%eﬁf' an(tl gtrr?e e% R E% 5(‘)31&151{ fgrégr%en&%tgg il Yacuo and
et 5 € 1c w SUGSESS ly with
m?aﬁ } ak %Sé‘: hé, g? é Xg;cﬂé sﬁ;ﬁgg & ﬁ@%%%@lum sulfate
and qpBcen q_tg@gl Yagkey) Lhe rgpgmgpgesoj_l ggdrggchtz)ﬁonstant weight under high
vacyym.s) - 4- {[ (2S) - 5-{[ (benzyl oxy) car bonyl ] am no}-2- ({[ (8S
, 11S, 145) -1 4-[(tert-but oxy- carbonyl)am no]-11-

utoxyc rbonyl ) am no] propyl }

Ywﬂh91 é K%%g fﬁ - 10, 13-di oxo0-9, 12-di azatri cycl of
14.3.1. 12 6]hen|cosa 1(20), 2(21), 3, 5 16, 18- hexaen- 8-yl
By .p =i no)ypentanoyl ] amno } -1- {2-[(2-

LC%%%@@%?@?%L&chﬁ%o%%I] amno } ethyl)an1no] 2-
oxoet-hyl }butyl)carbamate 134 HN Nv "N N-""N % ,N,z

- MSTESD) m/2 Pego My O O NH -

Example 81A

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

I3
N
14

NH boc

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

(0.22 mmol) of the compound from Example 80A in 10 ml of ethanol, and the mixture is
then hydrogenated under atmospheric pressure for 12 h. The reaction mixture is filtered
through kieselguhr, the filtrate is concentrated in vacuo and dried under high vacuum. The
crude product is reacted without further purification.

Yield: quant.



NH NHI boc z HN z 65 ng (0.06 muol) of

(8S,11S, 145) - 14- [ (tert - but oxycar bonyl ) am no] - 11-{3- [(t
ert - but oxy-

car bonyl ) am no] propyl }-17- hydr oxy- 9- net hyl - 10, 13- di oxo
-9, 12-di azatricycl o-

[14.3.1.12, 6] - heni cosa- 1(2Q ) 2(21), 3,5, 16, 18- hexaene- 8
-carboxylic acid (Exanpl e @R) and 120 ng (0.13 mml)
of benzyl ((5S,11S)-5-am no-1

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

MS GEQIR, 8- §4d+aP- phenyl - 19- oxa- 7, 14, 17-tri azai cos- |
-yl )carbamat e hydrochl ori de (Exanple 63A) are ,
dirssolved in 3.0 mM of DW and cooled-to 0OC. 25 ng

Exampla 8Ampl ) of EDC, 4 ng (0.03 mwol) of HOBt and 0. 02
m (0.13 mmol ) of triethyl am' ne are added and the

m IS tlrred at .roo rature for 12 h. . .
Be%?@?‘i‘gﬁ@% Y RisrEoR e CamoBnD RS 1é%la{%Bfeéﬂyutoxycarbonyl)
aminQ)pEogY T I 1 §-dimediexl - &bt tiror ¥5-exp- by, |3 rteipzahgptades- plearbamate

Yield: 50 ng (25% of theory). LC-M (Method 3): R =

2.92 min M (ESI): mz :_134|J( (MtH) + Exanpl e 116A

tert-Butyl '

{3-[(8S, 11S, 14S)-8-[ ({(1S) -

-[ (2-am noet hyl ) am no] - 6- ogxohexyl }

am no) car bonyl | but yly } am #0) gar bonyl ]

- -14-[(tert-butgxycanponylf) amfpo] -17- 4
hydr oxy- 9- net pyN< 1 3-
14. 3. 1. 126] héni co3a- 1@0) (21)N 3
| -yl ] propyl}car baH{tle\t ri s(hydr Ot ri f lLuor acet at e) 135

I

-Naﬁibno-l -[ ({(4S) - 4- ani no- 6

Ho MH o HN NN 2 H boc 0 ',~UH3 O
NH NH 2
ITIH

boc

Under argon, 40 mg (0.11 mmol) of Nz-[(benzyloxy)carbonyl]-N5 -(tert-butoxycarbonyl)-L-
ornithine and 77 mg (0.14 mmol) of the compound from Example 81A are dissolved in

8 ml of dimethylformamide. Then, at 0°C (ice bath), 27 mg (0.14 mmol) of EDC and

4.4 mg (0.032 mmol) of HOBt are added. The mixture is slowly warmed to RT and stirred *
at RT for 12 h. The solution is concenttited 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.

®
Iy

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 ((18,65,95)-9-amino-1,6-bis {3-[(tert-butoxycarbonyl)amino]propyl }-16,16-
dimethyl-4,8,14-trioxo-15-oxa-3,7,13-triazaheptadec-1-yl)carbamate



boc H2ZN 49 ng (0.04 nmol) of benzyl
((1S)-4-{[(2S)-5-{[ (benzyl oxy) car bonyl ] am no) -2
({[(8S, 11 S, 14S)-14-[(tert-butoxycarbonyl)am no]-11-
{3-[(tert-butoxycarbonyl)am no] - propyl }
-17- hydr oxy- 9- met hyl - 10, 13- di ox0-9, 12-di azatri cycl of
14. 3. 1. 12' 6] heni cosa- 1( 20),
2(21), 3,5, 16, 18- hexaen- 8- yﬂf&arbonyl}
am no) pent anoyl J am no}-1- {2-[(2- {[(benzyl oxy)-
car bonyl ] am no} et hyl ) am no] - 2- oxoet hyl ) buyl ) carb am
ate (Exanple 11 5A) are dis- ﬁ\(})lved in 10 M of
gl aci al acetic acid/ water bo® N of Pd/C (10%
are added and the mxture hydrogenated under
at nospheric pressure and hydr ogen at nosphere for 12
h. Suction filtratfon i ied out, and the
reacti on m xtyre ed in vaguo and
purified by prep ( MRcCl18, 5 m
250 mMm x 20 mm nobi |l & phase adetonjtrile/0.2%
aqueous trifluoroasgetic acid 5:95 - :5). Yield :.9.
ng (19% of theory) [LC-MS (Method 3): = 1.45 mn
M5 (ESI): mz = 939(M+H) + Exanple 11 tert- Butyl
(2- { [(25)-2-[(tert- oxycarbonyl)aninqviS ({
[(8S,11 S,14S)-14-[(t 5 - but oxycar b- onyI gn1no] 11-
{(2R) 3-[(tert- butoxycarbonyl)an1no] - 2- hydr oxypr opyl
-17- hydroxy- 10, 13-di ox0-9, 12-di azatri cycl of

SOk T R

(10°,_P uﬁder a mospherlc pressure. he mixture is tered t ough k1ese1-
guhr and the res1due 1s 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)".

L

Example 84A ' _. -

R W

N -[Nz-[(Benzyloxy)carbonyl]-N5 -(tert-butoxycarbonyl)-D-ornithyl]-N*-(fert-butoxy-
carbonyl)-N-{2-[(tert-butoxycarbonyl)amino]ethyl } -L-ornithinamide

0O 0]
§ N
z” N N " poc
H HN H
“boc
ITIH
boc

Under argon, 286 mg (0.78 mmol) of Nz-[(benzyloxy)carbonyl]-N5 -(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



NH boc Under argon, 50 ng (0.076 mmol) of the

conpound from Exanple 43A and 37 ng (0.1 mmol) of

N2- (tert-but oxycarbonyl)-N-{2-[(tert-butoxycarbonyl)am

i no]ethyl}-L- ornithinam de (Exanple 104A) are

di ssolved in 2 m of dinethylformam de. Then, at 0C

(ice bath), 19 ng (0.1 mml),of EDC and 3.1 ng (0.023

nmol ) of HOBt are added. THEZ i xture is sl ow y war nmed

to RT and stirred at RT for 12 h. The solution is

concentrated in vacuo and the residue is stirred wth
106 weg @78 mitmel)rof BB arg addrdi The mixtotel iesloedy WyrnsadctbiRohand stirred
at RTifbi 4&h.i T sahdiopus ¢dncerttratédinpacpRarmat thy eestdde G takeehslin &-
chlof®m &t 3etind tRREY Vith b GatvRatddVRfu @@lﬁjs sdHiuntbicarbdn#t® stlufion, 8 N
ydx%%l%'o)w aBl%nd wﬂa%gT}(e'\@Hﬂiinned-:érﬁg hast§4re Q‘onée‘?l’frtat'eg lﬁtl Yhcuo and

the s%iig) ﬁrf’e%d 191}51% s RULOX Jt%u?g tio S, 1185,

toxy car ony amno
{(2R)-3-[(tert-but oxycarbonyl)am noj - 2- hydr oxypr opyl }
Y1e1d1(759¥ ﬁ@ag]y 9- nethyl-10, 13-di oxo-9, 12-di azatri cycl of
2' 6?hen|cosa 1(20),2(21), 3,5, 16, 18- hexaen- 8-
yl'] carbonyl } am no)hexanoyl] am no } pentane-
LC-MYMiethidg B): Reardednmire 137 ,boc OHN NN N H N boc 0O
CH300(]—|HNC NH boc NH I / boc boc 30.7 ng (0.046

MS(@@)mzﬂé)(MﬂHI(tert but oxycar bonyl ) ami no] - 11- { ( 2R) -
3-[(tert-

but oxycar bonyl ) am no] - 2- hydr oxypr opyl } - 17- hydr oxy- 9- ne
M@B@ﬁi@, 13- di oxo0- 9, 12-

N>- [N5 -(tert-Butoxycarbonyl)-D- omlthyl]-N' -(tert-butoxycarbonyl)-N-{2- [(tert—butoxy----~----

carbonyl)amino]ethyl}-L-omithinamide

0 0O

H
H.N N
2 N/\/\HJ\N/\/ \bOC
H N H
“boc
boc )

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



di azatricycl of
14. 3. 1. 12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene-8-c
arboxylic acid (Exanple 45A) and 30 ng (0.055 nmol)
of the conpound from Exanpl e 81A are dis- solved in
2.0 M of DWF and cooled to OC 11.4 ng (0.06 mmol) of
EDC and 2 ng (0.015 - nmol) HOBt are added and the
mxture is stirred at room't®nperature for 12 h. The
reaction mxture is concentrated on a rotary
evaporator in vacuo and purified by chroma- tography
Benoyld (2 3eplli@debutotizarbonyplprhiao pBd $2 [ (ret-hetos) daasmtyl )amawi] ethyl } -
amlﬁ)o)Zﬁ%oprbib)e]cdrbaﬁ;ﬁta’rg (24% of theory) LC M5 (Method
' 3): = 2.84 mn M (ESI): mz =-1198 (MH) + Exanple
119A Ilsted in the following table is prepared in
anal ogy to the procedure/dpc Exanple 112A. Exanpl e

Precursor Structur yt| Data No. Exanple 138
Exanpl e Precursor ruc ure |cabogata No.

Exanpl e 119A 108X Lc\lvts 3) N = 2.57 + HO
mn 44A M5 (ESI): mz (N%FD+ NOHON-=~HNN

H,,bo boc ONH HN boc boc Exanpl es 120A to 126A
Iisted in the follomnng table are prepared in anal ogy

Undg? ar ? 0. f% %ﬁ Rﬁg enzy o%y)%érbo%ﬁar}mng} ?\F E‘grl'tl-rb%%)oxy-
carbonyl alaniné - %exylcyc exanamine (1:1) and 0.154 g (0.96 mmol) of tert-
butyl (2-aminoethyl)carbamate are dissolved in 10 ml of dimethylformamide and 0.5 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 min T
MS (ESI): m/z = 481 (M+H)"

Example 87A

3 -Amino-N2—(tert—butoxycarbonyl)—N— {2-[(tert-butoxycarbonyl)amino]ethyl }-L-alanin-
amide hydroacetate



No. Exanple 120A 49A LC-M5 (Method 3): R = 2.57 mn
+ HO 43A M5 (ESI): mz = 1013 (MtH)+. H OO N I1l11
HN H NV H~~N~boc boc O '*~r OH 0 A-14H NH 44- boc
boc=" 121A 55A LC-M5 (Method 1): RR = 2.5 mn. + HO
43A M5 (ESI): mz = 1013 (I\/H-H)+ H O O boc HN N N~N
NH | HH boc 0 OH O NH NH, boc boc 139 Exanple
Precursor Structure Anal yti 23 Data No. Exanpl e 122A
106A - - - LCGM5 (Method 3): R = 2.46 + HOmn. 43A
M5 (ESI): mz = 1043 (M+H) +
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 = I.09 min

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

Example 88A

N°-{N- [(Benzyloxy)carbonyl]glycyl}-N*-(tert-butoxycarbonyl)-N- {2- [(tert-butoxycarbon-
yl)amino]ethyl}-L-omithinamide

0 0
N }
z~ N N~ """ poc
3 H Hn, 3
“boc

Under argon, 300 mg (1.43 mmol) of N-[(benzyloxy)carbonyl]glycine and 830 mg

(2.15 mmol) of the compound from Example 104A are dissolved in 28 ml of dimethylfor-
mamide. Then, at 0°C (ice bath), 467 mg (2.44 mmol) of EDC and 194 mg (1.43 mmol) of
HOBt are added. The mixture is slowly warmed to RT and stirred at RT for 48 h. The
solution is concentrated in vacuo and the residue is taken up in dichloromethane and
washed with a saturated sodium bicarbonate solution, 0.1 N hydrochloric acid and water.
The combined organic phases are concentrated in vacuo, and the solid obtained in this way
is reacted further without purification.

Yield: quant.

LC-MS (Method 2): R, = 1.98 min.



HOOboc N HNNNNNH | HH boc O OHO OH NH NH
boc boc 123A 85A LC-M5 (Method 1): R = 2.71 + HO boc
mn 46A o /NH M5 (ESI): mz = 1225 (MrH) 1. Jf HN N N
NHN boc O CH3 OH O HNC NH NH boc boc boc 124A 89A
LCMS (Method 1): R = 2.46 + HO boc mn 46A No /NH
M5 (ESI): nlz = 1069 (l\/H-H)-]2 HJf HNNNv NHN 11

boc 0 HCH3 U O HN NH boc %Boc

MS (ESI): m/z = 566 (M+H)"

Example 89A

N5-Glycyl-N2-(tert—butoXycarbonyl)-N— {2-[(tert-butoxycarbonyl)amino]ethyl }-L-
ornithinamide

O

i H
N N
2 ”/\/\‘)'L”/\/ \bOC

HN
“boc

1.03 g (1.82 mmol) of the compound from Example 88A are dissolved in 60 ml 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)" T
Example 90A

Benzyl tert-butyl-[5-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl } amino)-5-oxo-
pentane-1,3-diyl]biscarbamate

HN/bOC

ZT
ZT

HN
boc boc

|



125A 49A / \ - LCG-MS (Method 3): R =2.74 + HOmn

46A OO0 Ms (ESI): mz = 1011 (MrH)+. N HN N N NN, boc

boc 0O CH3.0 - H11 NH),NH b | oc boc 126A 87A LC M

(Method 2): R =2.47 + HO/ mn 46A O HN'boc M5

(ESI): mz =983 (MtH)-. H NN N boC HN N~ 11 boc

O CH3 UOH NHI boc 140 2gxarr'pl es 127A to 149A

listed in the foll ow ng tak]l are prepared i n anal ogy

to the procedure of Exanple 113A. Exanpl e Precursor

Structure Analytical Data No. Exanple 127A 59A LC M5
0.140gOHOMBP!) oR3- H(b2nB@ox yjcdd® il armddo - SAR t¢rEBhiox yearzorny1)-
amidd]@eht{rdid-fcid (Bibrgbdted. Chem. 2003, 13, 241-246) and 0.164 g (0.52 mmol) of
tert-butyl {(4S5)-5-amino-4-[(tert-butoxycarbonyl)amino]pentyl} carbamate (Example 53A)
are dissolved in 8 ml of dimethylformamide under argon. Then, at 0°C (ice bath), 0.10 g
(0.52 mmol) of EDC and 0.009 g (0.12 mmol) of HOBt are added. The mixture is slowly
warmed to RT and 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: 6.232 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-({(25)-2,5-bis[(fert-butoxycarbonyl)amino]pentyl } amino)-5-oxo-
pentyl]carbamate -

boc
] HN/ +
- H -
“H,N N 4
O
HN HN
“boc “boc

35 mg of palladium on activated carbon (10%) are added to a mixture of 0.232 g (0.35
mmol) of the compound from Example 90A in 10 ml of ethanol, and the mixture is then
hydrogenated under atmospheric pressure for 12 h. The reaction mixture is filtered through
kieselguhr, and the filtrate is concentrated in vacuo and dried under high vacuum. The
crude product is reacted without further purification.

Yield: 0.175 g (94% of theory)

LC-MS (Method 3): R¢= 1.8 min



HN NN ~~NNNH HH boc OO0 SOH NH NH boc boc 128A
1056A/ \ - LCGCMS (Method 3): Rt = 2.65 + HOmn 44A H
o o0 boc,,NHM (ESI): mz = 1069 (MtH)+. H H N boc 0
O OH NH NH boc boc 129A 67A LC-M5s (Method 3): R =
2.82 + HO/j nmin 44A M5 (ESI): mz = 1126 (MtH)+. H
OON-N::.:... HN NN bo boc OO0 boc NH NH boc
boc 130A 49A LC-Ms (Method I2Y: R = 2.41 + HO min 44A
MS (ESI): mz = 997 (MtH)+. H O OH HN N N NN~boc H
H

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 MN°-[(Benzyloxy)- LC-MS (Method 2): R, = 1.94 min
HN carbonyl]-N*-(tert- | MS (ESI): m/z = 367 (M+H)"
butoxycarbonyl)-L-
HO lysine
92A
Z
~
N
H
z N-[(Benzyloxy)- LC-MS (Method 1):R= 1.9§ min
03A HN H carbonyl]-3-[(rert- MS (ESI): m/z =325 (M+H)
HO N butoxycarbonyl)-
\boc amino}-L-alanine

Example 94A

Benzyl [(1S)-2-amino-1-(hydroxymethyl)ethyl]carbamate hydrochloride

' ~Z -
: HN X HCl &=

A mixture of 269 mg (0.83 mmol) of benzyl rert-butyl [(25)-3-hydroxypropane-1,2-
diyl]biscarbamate (Example 93A) and 5 ml of a 4M hydrogen chloride-dioxane solution is
stirred at RT for 2 'h. The reaction solution is concentrated, coevaporated several times with
dichloromethane and dried under high vacuum. The crude product is reacted without
further purification. '

w
3

~ Yield: 212 mg (98% of theory)
LC-MS (Method 2): R; = 0.55 min

- MS (ESD): m/z = 225 (M-HCI+H)".



boc O 0 NH NH boc boc 141
Structure Analytical Data No. Exanple 131A -55A LC- M5
(Method 1): R =2.56 + HO/ \ mn 44A M5 (ESI): mz
H H boc O

Exanpl e Precursor

= 997 (MrH) +.

+ HO min 44A MB (ESI):

HN N N N N~boc
71A HLN'boc LC-MS (Method 2):

Examples 95A to 102A listed in the following table are prepared from the corres'ponding

HOON J~ NN HNN N boc
O NH NH boc boc 132A 107A LC-MS (Method 3):
= 1103 (MH) +.
H boc O O NE8NH
R = 2.56

mz =
Q|

+ HO mn

starting materials in analogy to the procedure of Example 48A detailed above:

Rt = 2.67
HOONH
boc OH boc 133A

carbonyl]-N°-(tert-
butoxycarbonyl)-L-lysine
and tert-butyl (3-amino-2-
hydroxypropyl)carbamate

2.4 min
MS (ESI): m/z =553
(M+H)"

Ex. No. Structure Prepared from Analytical Data
95A 0 N-[(Benzyloxy)- LC-MS (Method 1): R, =
H \)k H carbonyl]-N*-(tert- 2.33 min
boc” H/\/ “boc butoxycarbonyl)-Z- MS (ESI): m/z = 509
2 ornithine (M+H)"
\I\ and fert-butyl-(2-
NS aminoethyl)carbamate
H
96A 0 N N°-Bis(tert- LC-MS (Method 1): R,=
H\)J\ /\/H butoxycarbonyl)-L- 2.20 min
- .
boc”™ " N z ornithine MS (ESI): m/z = 539
B H +
\ \OH and Ex. 94A (M+H)
IIIH
boc
97A H O N-[(Benzyloxy)- LC-MS (Method 1): R, =
/N\)j\ carbonyl]-N’-(tert- 2.31 min
z ” butoxycarbonyl)-L- MS (ESI): m/z = 581
2 N ornithine (M+H)"
I and Ex. 103A
boc OH
lilH
boc
98A PR O-Benzyl-N- LC-MS (Method 2): R, =
Z/N\.)J\N/\-/\/\N/boc [(benzyloxy)carbonyl]-L- | 2.79 min
: H HR H tyrosine MS (ESI): m/z= 705
\Q “boc _ and Ex. 53A (M+H)"* ~
0 Rl A
]
bn
99A o) N’ N’-Bis(tert- LC-MS (Method 2): R, =
H H butoxycarbonyl)-L- 2.15 min
Y “boc ornithine MS (ESI): m/z = 509
H +
and benzyl-(2- (M+H)
aminoethyl)carbamate
boc_
N
H
100A 0 N°-[(Benzyloxy)- LC-MS (Method 3): R, =



44A HO O M5 (ESI): mz = 1225 (MtH)+. N IxI HHN N N
Y " NN,Nboc HHH boc OO II\ NHNHIs .1..:.. |
boc:. . i.... boc 134A 71A Ho \ - H\ LCMs (Method
1): R=2.64 + bOL mn 43A 0 0 M5 (ESI): nlz = 1241
(MtH)+. Ha~, }I I~ HNNNNY "NNboc 0O _HHHboc
IOH 0O NH NH boc boc 135A ?iA HO\ - LC-M5 (Method 2):
R =2.47 + mn 43A 4H 7 ?"7(/H Ms (ESI): mz =
1241 (MtH)+. HNNC 1 Il ~\NH I _ HHoc O CHO \ ,NH
0O b. L boc NH NH boc boc 142 Exanple Precursor
Ex. 8oy luct ur e Shrveturet | cal [Dat a Prepared Ermnpl ¢Analytical Data
101A H 0 H MN°-[(Benzyloxy)- LC-MS (Method 3): R, =
/N\/U\ A~oNS carbonyl]-N’-(tert- 2.49 min
boc ” boc | butoxycarbonyl)-L-lysine | MS (ESI): m/z = 523
S and benzyl (2-amino- | (M+H)"
W\‘ ethyl)carbamate
HN
z
102A H N°-[(Benzyloxy)- LC-MS (Method 2): R, =
carbonyl]-N-(tert- 2.55 min
butoxycarbonyl)-L-lysine | MS (ESI): m/z = 680
and Ex. 53A (M+H)*

H o .
N
boc” N/\%\
P H
HN._

N
“boc
TH
boc
z

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+I_—I)+
L]
104A H 0o H 95A MS (ESI): m/z =375 (M+H)"
boc” ”/\/ “boc
iNHz
105A o 97A MS (ESI): m/z = 447 (M+H)"
HZN\)J\
Y N
i H
S TN
boc OH
l}lH
boc




136A 75A HO /

mn44A HNO NM (ESI): mz =
----- NH HHbbc 00\
boc boc 137A5A/ \ -

HO mn 43A 0 0 M5 (E
N NY N N-boc

Sl): mz =
OHHboc OH

- - LCGM (Method 2): Rt = 2.52 +/
1225 (MtH)+. HN 1 ||
,NH O boc F |1\ boc NH NH
LCMS (Method 3): Rt = 2.87 +
1170 (MrH) +. ‘N Ixl HN
NHANH | | boc boc boc

138A 79A @ LG-MS (Method 3PP Rt = 2.92 + HN HO _ /
mnd43AH )YH M (ESI): mz = 1398 (MtH)+. HHN _H
NH1 II N NH boc 0 ~OH 0 ~NH O boc |l boc NH NH
boc ',"or. 139A 79A Hp LC-Ms (Method 2): Rt = 2.74
EX--NOHO\ / rﬂtruct!ﬁdeA P -Q PkipafelESlom: |mnaytealllBd? ( M+H) +
Example ' -
106A 96A MS (ESI): m/z = 405 (M+H)"
H
bOC/N\E)J\H/\E/NHZ
-\L -\OH
TIIH
boc
107A Q 98A LC-MS (Method 3): R;= 1.67 min
HZN\:)J\N/\:/\/\N-/boc MS (ESI): m/z = 481 (M+H)"
2 e H
\©\ boc
OH
108A o 99A MS (ESI): m/z = 375 (M+H)
HZN\/\N N\boc
H .
boc
H
109A 0 T00A MS (ESD): m/z = 419 (M+H)"
H
N _boc
\ OH
NH,
" 110A H H. 101A ;"MS (ESI): m/z = 388 (M+H)"
boc”" y H/\/N\boc
111A L o n 102A MS (EST): m/z = 546 (M+H)"
boc/N : N N\boc
H
Ll
NH, boc

Example 112A



HN~ HHNNH boc O\ ONHO boc I|I\ boc NH NH

boc boc 140A 83A HO/ \ - N\ LCMs (Method 3): Rt =

2.95 +\ / boc min 44A Ho Oo Ms (ESI): mz = 1382

(MtH)+. N} I~ HNHN-'"H N boc boc OO0 NH NH NH

boc boc boc 143 Exanple Precursor Structure

Anal ytical Data No. Exanple 141A 83-A N\ LC- M5

(Method 2): R = 2.72 boc IMln 43A Ho No o N MS

(ESI): mz = 1398 (MtH)+. HN H - H H boc boc 0 OH O

NH NH NH boc boc boc 142A 85A HO LC-M5 (Method 1): R
tert-Bulyl §B- {[(B5)R2-[ @bty Carbbrivih a(ia®l ]} 5-( (85, IH STA T 1 {MeéAy-butoxy-
carbioblyIhndnbiNI 1 \{8- (tb;@%utd&@@arﬁo@l)ﬂkﬂﬁkﬁ]propw 17-hydroxy-9-methyl-10,13-
" diox0-9,12-diazatricyclo[14.3.1.1* ]hemcosa 1(20),2(21),3,5,16,18-hexaen-8-
yl]carbonyl}amino)pentanoyl]amino } ethyl)carbamate

50 mg (0.05 mmol) of (85,1185,14S5)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(¢tert-butoxy-
carbonyl)amino]propyl}-17-hydroxy-9-methyl-10,13-diox0-9,12-diazatricyclo[14.3.1.1%5]-
hemcosa-l(ZO) 2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 46A) and 34 mg (0.09
mmol) of N*-(tert- -butoxycarbonyl)-N-{2-[(tert-butoxycarbonyl)amino]ethyl }-L-
ornithinamide (Example 104A) are dissolved in 2.5 m]l 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 [(4S5)-5-({(2S)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl } amino)-4-({[(8S,11S5,145)-
14-[(tert-butoxycarbonyl)amino]-11-{3- [(tert-butoxycarbonyl)axmno Ipropyl}-17-hydroxy-
10,13-diox0-9,12-diazatricyclo[14.3.1.1% ]hen1cosa-1(20) 2(21),3,5,16,18-hexaen-8-yl]-
carbonyl }amino)-5-oxopentyl]carbamate



NH boc boc 143A 81A HO/ \ - LCGM5 (Method 3): R -
2.82 + mn 44A O HN~boc M5 (ESI): mlz = 1168 (MtH) +
HNN ~/N HNHvV Tl If boc 00 NOHN NH NH 'boc
boc boc 144A 91A HO/ \ - LC-M5 (Method 2): R = 2.65
+mn , 44A boc M5 (ESI): mz = 1154 (MtH)+. H O HN
NNN HNHboc OO"NHH NH boc boc boc 145A 109A
/' \ - LCGM (Method 2): R 1322.3 + HOnin 44A 0 o M8
(ESI): mz = 1041 (MrH+. NHNNH HNH N

P
\boc
boc O I 0] \|\
TH TH TH
boc boc boc

29 mg (0.05 mmol) of (8S,1185,14S5)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(fert-butoxy-
carbonyl)amino]propyl}-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[ 14.3.1.1*]henicosa-
1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 44A) and 24 mg (0.05 mmol)
of fert-butyl [(45)-4-amino-5-({(25)-2,5-bis[(tert-butoxycarbonyl)amino]pentyl }amino)-5-
oxopentyl]carbamate (Example 57A) are dissolved in 2.0 ml DMF and cooled to 0°C. 15
mg (0.08 mmol) of EDC and 6 mg (0.05 mmol) of HOBt are added and the mixture is
stirred at room temperature for 12 h. The reaction mixture is concentrated on a rotary
evaporator in vacuo and purified by chromatography over Sephadex-LH20 (mobile phase
methanol/acetic acid 0.25%).

] +

Rasie .

Yield: 53 mg (54% of theory)
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-({[(8S,11S,14S)-14-[(tert-butoxycarb-
onyl)amino]-11-{3-[(tert-butoxycarbonyl)amino]propyl}-17-hydroxy-9-methyl-10,13-
dioxo-9,12-diazatricyclo[14.3.1.1 2"”]henicosa— 1(20),2(21),3,5,16,18-hexaen-8-yl]carb-
onyl}amino)heptanoyl]amino } ethyl)carbamate



boc 0 O "NH OH boc NH NH boc boc 144 Ex'an'pl e
Precursor Structure Analytical Data No. Exanple 146A-

- 110A/ \ - - LCM (Method 2): R, = 2.38 + HOmn
44A 0 o MB (ESI): mz = 1011 (MrH)+. HHHN H N NH
boc O O boc"NH HNC NH boc boc 147A 11l A HO/ -

LC-M5 (Method 2): R = 2.6 + mn 44A H o o boc M

(ESI): nmlz = 1168 ( M+H) +. %RIZHNNNN?,,NH | HH
boc 0 O boc"NH NH HN boc boc 148A 67A HO/ - LC- M
(Method 3): R =2.88 + mn 45AHOM (ESI): mz =

40 mg (0.06 mmol) of (85,118S,145)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(tert-
butoxycarbonyl)amino]propyl}-17-hydroxy-9-methyl-10,13-diox0-9,12-diazatricyclo-
[14.3.1.1*Thenicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (Example 46A) and
46 mg (0.08 mmol) of rert-butyl {(1S)-5-amino-1-[2-({2-[(tert-butoxycarbonyl)-
amino]ethyl}amino)-2-oxoethyl]pentyl } carbamate (Example 65A) are dissolved in.2.0 ml
of DMF and cooled to 0°C. 15 mg (0.08 mmol) of EDC, 3 mg (0.02 mmol) of HOBt and
0.01 ml (0.08 mmol) of triethylamine are added and the mixture is stirred at room tempera-
ture for 12 h. The reaction mixture is concentrated on a rotary evaporator in vacuo and
purified by a preparative HPLC.

Yield: 6 mg (9% of theory)

|

LC-MS: (Method 2): R, = 2.47 min
MS (ESI): m/z = 1039 (M+H)"

Example 115A

Benzyl ((15)-4-{[(25)-5-{[(benzyloxy)carbonyl]amino}-2-({[(8S,11S,14S)-14-[(¢tert-butoxy-
carbonyl)amino]-11- {3-[(ter¢-butoxycarbonyl)amino]propyl}-17-hydroxy-9-methyl-
10,13-diox0-9,12-diazatricyclo[ 14.3.1.1*%]henicosa-1(20),2(21),3,5,16,18-hexaen-8-yl]-
carbonyl}amino)pentanoyl]amino }-1-{2-[(2- {[(benzyloxy)carbonyl]amino} ethyl)amino]-2-
oxoethyl }butyl)carbamate

@



|l -1 - Hboc O CH O NH OHd1 boc NHI /NH boc
boc 149A 49A LC-Ms (Method 3): R = 2.64 + Ho mn 45A
HM (ESI): mz = 1027 (MtH)+. N N ~ HN 4N JN H boc
boc O CHH O OH NH /NH boc boc Exanples 150A to 187A
listed in the followng table are prepared fromthe
appropriate starting rmterit_t,gls in anal ogy to the
procedure of Exanple 48A. Ex. No. Structure
Prepared from Anal yti cal Data 150A OH
N-[ (Benzyl oxy) - carbonyl] LC-M5 (Method 1): R = 2.19
- Z,, N bet g== =\ H H boc and Ex. 53A M5 (ESI):
H 151A z 0 HN boc HN. boc
N2-[(Benzy I]- LGMS (Method 2): R = 2.62
HN N - (tert butoycarbonyl) mn

\\\\N

Z
T
N—Z
T

65 mg (0.06 mmol) of (8S,11S5,145)-14-[(tert-butoxycarbonyl)amino]-11-{3-[(tert-butoxy-
carbonyl)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-hexaene-8-carboxylic acid (Example 46A) and
120 mg (0.13 mmol) of benzyl ((5S,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 theoty).

is
I

LC-MS (Method 3): R; = 2.92 min
MS (ESI): m/z = 1341 (M+H)"

Example 116A

tert-Butyl {3-[(8S,118S,145)-8-[({(1S)-4-amino-1-[({(4S)-4-amino-6-[(2-aminoethyl)amino]-
6-oxohexyl }amino)carbonyl]butyl} amino)carbonyl]-14-[(¢ert-butoxycarbonyl)amino]-17-
hydroxy-9-methyl-10,13-diox0-9,12-diazatricyclo[ 14.3.1 .12’6]henicosa-1 (20),2(21),
3,5,16,18-hexaen-11-yl}propyl } carbamate tris(hydrotrifluoracetate)



HO Dornithine Ms (ESI): mz = 894 (MtH) + and Ex.
111A L N. boc boc. NH H 152A 0 H

N -[ (Benzyl oxy)-carbonyl]- LCM (Method 3): R = 2.68
Zz'’N---LN Nboc N (tert-butoxycarbonyl) L mn H,NHH
omthine Ms (ESI): mz = 666 (MH)+ boc and Ex. 53A
NH boc 153A N--JAN o H 3-{|.(Benzyl oxy)- LC M5
(Method 3): R =2.76 Z 13R HHH boc

carbonyl]am no}-N mn boc-"" boc-""
(tert-butoxycarbonyl)- L- M5 (ESI): mz = 852 (MH)+

NH al ani ne pso\and E\190A 154A z
(25) - 41O :m,e \
HNv ar bonyl ¥/no} A\

-M5 (Method 3): Rt = 2.75 o ¢c
tert- mn HN N boc -

am no] but H " NH I N and Ex. 190A
NH .o Sy Ben onx)-\bQ—l\/B
( Met hoHN3) : rbowryl | ~N(teft -
ninz 4 bu 5 (ESI) :Hm z (M) +

49 mg (0.04 mmol) of benzyl ((1.5)-4- {[(25)-5-{[(benzyloxy)carbonyl]amino}-2-
({[(85,118,145)-14-[(tert-butoxycarbonyl)amino]-11- {3-[(tert-butoxycarbonyl)amino]-
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)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 um 250 mm x 20 mm; mobile phase
acetonitrile/0.2% aqueous trifluoroacetic acid 5:95 — 95:5).

Yieldz.9, mg (19% of theory) T
LC-MS (Method 3): R; = 1.45 min

MS (ESI): m/z = 939 (M+H)"

Example 117A

tert-Butyl (2- {[(25)-2-[(tert-butoxycarbonyl)amino]-5-({[(8S,11S,14S)-14-[(tert-butoxycarb-
onyl)amino]-11-{(2R)-3-[(tert-butoxycarbonyl)amino]-2-hydroxypropyl }-17-hydroxy-
10,13-diox0-9,12-diazatricyclo[14.3.1.1**]henicosa-1 (20),2(21),3,5,16,18-hexaen-8-yl]carb-
onyl}amino)pentanoyl]amino }ethyl)carbamate



HH\" 1 H boc am no] pentanoic acid boc' NH and EX.
1

90A NH I boc 156A z 0 HN. bocc HN. boc

N-[ (Benzyl oxy)- LC-MS (Method 2): R = 2.32 HNJIN. N
carbonyl]glycine min -k~ 0 and Ex. I | A M (ESI):
mz = 737 (MtH)+ boc' NH 157A 0 N '

-[ (Benzyl oxy) car bonyl ] - LC (Method 2): R = 2.58
N~ boc N5-[[bis(tert butox n z HH carbonyl)am noj -

MS (ESI): mz = 681 (MFtH)+ OH
(imno)nethyl]-L-omithine and tert-butyl NH

(3-am no- 2-tyt\ oxy-/==k\ propyl)carbamate boc., N NH
| boc ‘A‘ v \ @)
Data 158A N N- Nz

ture Prepared from Anal yti cal
yl oxy) - carbonyl ]= LG MS

(Method 2) 7 R = 2.53 \N, L-leucbpe mMn - z N boc and
Ex. 53A (Eﬂ)\:/mz = 565H(l\/|+|—|)y QH3 C%I;B NH | boc
boc N N x N boc \
SN - N M( \/\N/
H - H H .

TH

boc

Under argon, 50 mg (0.076 mmol) of the compound from Example 43A and 37 mg (0.1
mmol) of N*-(tert-butoxycarbonyl)-N- {2-[(tert-butoxycarbonyl)amino]ethyl }-L-
ornithinamide (Example 104A) are dissolved in 2 ml of dimethylformamide. Then, at 0°C
(ice bath), 19 mg (0.1 mmol) of EDC and 3.1 mg (0.023 mmol) of HOBt are added. The
mixture is slowly warmed to RT and stirred at RT for 12 h. The solution is concentrated in
vacuo and the residue is stirred with water. The remaining solid is collected by suction
filtration and purified via preparative HPLC.

Yield: 6 mg (7% of theory)

LC-MS (Method 3): R, =2.49 min N

. Rr. . Chewsd-

MS (ESI): m/z = 1013 (M+H)"

Example 118A

Di-tert-butyl (5-{[(3S)-6-[(tert-butoxycarbonyl)amino]-3-({[(85,11S,145)-14-[(tert-butoxy-
carbonyl)amino]-11-{(2R)-3-[(tert-butoxycarbonyl)amino]-2-hydroxypropyl }-17-hydroxy-9-
methyl-10,13-dioxo-9,12-diazatricyclo[ 14.3.1.1*Jhenicosa-1(20),2(21),3,5,16,18- hexaen-8-
yl]carbonyl}amino)hexanoyl]amino } pentane-1,4-diyl)biscarbamate



159A H HN.b H HN. boc N[ (Benzyl oxy)- LC-M5 (Method 1):
R, = 2.45 Z.N-N_ N carbonyl]glycine mn H O O and Ex.
190A M5 (EST): mz = 723 (M+tH)+ boc' NH 160A boc O
HN- boc HN boc N'-[ (Benzyl oxy)-carbonyl]- LC M5 ( Met hod
3): R =2.53 HN NJ N2-(tert-butoxycarbonyl)-L- mn H
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(Method 3): R = 2. 27 , N, boc
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(EST): : OH and tert-butyl (3-am no-2

\ e NHz 162AHO

(29)-4-{] LCG-M5 (Method 3): R = 2.39

boc, N , bog" car bony ani no }-2-[(tert- mn
mz = 739 (I\/H-I-|)-|N

am no] buf.anoi aC||E Ex. H199A oo
y H, a2 NG o) ¢ 5]A §
LC I\;ZI\/Et od 3}: R 1= 2.|B5 H:HN -||"boc

car bort;dc] a@ no} R2- [ (CEyt-Om n XX
am- Ms (EST): ?L:H495 ( MtH) +
NH
/

O
ITJH boc
b

oc
boc

30.7 mg (0.046 mmol) of (8S,115,145)-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) Rt 2.84 min

o

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




&

no] but anoi ¢ acid and tert boc' NH butyl (2-am no-

et hyl ) carbamate 164A boc, NH N

-[ (Benzyl oxy) - carbonyl]- LCG-M5 (Method 2): R, = 2.30 H
1-f- O HN -'-~ ", boc N2-(tert-butoxycarbonyl)-L- mn

HN orni thine M (ESI): mz = 709 (MfH + o0 and Ex. 201

A boc' NH 165A o I\I-[(BenZ)fIr.zlgxy) carbonyl]- LG M

(Method 3): R = 2.60 2\ boc beta-al anine mn

N boc-"H and Ex. 190A M5 (EST) mz = 737 (MrH) + NH

boc 147 Ex. No. Structure Prepared from Anal ytical

Examte PoGhsAY [O H 3-{[ ( BaAemtoxy) - LC NB| AMBlibd0aid) :
= 2Exgifple- |- Z\H H Hboc carbonyl]ani no}-N- nin

695 % Ex. 104A 167A ®inQ
3-{[(Beﬁ Io>y)

car bonyl ] am no} -
L- N5 (ESI): |mhzZ

g bo
NH Z\H O bog" bchslH016 X eO

N5-[|( Benzyl oxy) - carbg\)rl - LG M thod|3): R = 2.40
boc || N Y N~Ntboc N (te ,ﬁH but oxy rbonyl L min

boc

I—hb\ H ( rt Hbut oxycar bonyl ) -
Ame and Ex. 199A

11960 NH 1984 NiH ét : b Xycar bonyl ) - M5 (ESMS:(Mgathed 3x R, =2.57
' bt hod 3) MG GEST): pyz 98¢ (M+H)".

Examples 120A to 126A listed in the following table are prepared in analogy to the
procedure of Example 117A.

Example Precursor Structure Analytical Data
No. Example
120A 49A LC-MS (Method 3): R, =
+ 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)".

boc
NH

boc




H OH ornithine M5 (ESI)
199A NH 2\ H/O boc"'
-[ (Benzyl oxy) - car bonyl ] -
z.~N NH L-al pha-glutamne mn 2 and tert-butyl
(2-am noet hyl) carbamate H

-3[7( Benzyl oxy) - car bonyl | -

(ESI):

0),

LC- M5 (Met hod 3):

m z
N H 170A

Cmz 753 (M+H) +
NH 169A H O N
LC- M5 (Met hod 3)

423" (MrH) +
Z,,NH O 4
R = 2.2

and Ex.

= 1.93
%S

R,

N5- (tert-butoxycarbonyl)-D- min NNH ornithine M5

(ESL): mz = 637 (MrH)+ Oz and Ex. 207A HNC boc 0
Exampjg HresygorNH  171A H 0 S4uRipee] ( Benzyl oxy)| Aedytiss) Byta] -
Noo Mo PRERlGoH 3y R = 1.04 N =~ N'Dglutanine and
124 ([ bdfSA @ 2- ami noet hyl) car & 5?%45e(%°53): Ry =246
(ESI): pdaz =| 423MHN4 O NHZ 172A Z,, N - r = 1043 (MAHY*
N2- [ (Benzyl oxy) {capbonyl \- LC-MS (Methed S: Eﬂ' = 2.0%'( H)-
H N5 (tert-but oycarbdp J. din N N ornithine V5 .
(ESI): mz =|B87 Il MH) ~N; bHc dnd EX{. 209A HN,
boc © o) e
OH OH
NH filH
tlJoc boc
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
46A MS (ESI): m/z = 1069 (M+H)".
125A 49A LC-MS (Method 3): R, = 2.74
+ min
46A MS (ESI): m/z = 1011 (M+H)".
126A 87A LC-MS (Method 2): R, = 2.47
+ min
46A MS (ESI): m/z = 983 (M+H)".
|
boc




boc 0 NHZ 148 Ex. No. Structure Prepared from

Anal yti cal
[ (Benzyl oxy) - car bonyl ] -
JLN L-leucine min - = H O and Ex.

= 793 (M+H) +
(2S)-4-{[ (Benzyl oxy) LC I\/§4bl\/bt hod 3): Rt = 2.44 HN
N Ncar bonyl ] am no}-2-[(ter
but oxycar bonyl )- MS (ESI):

am no] butanoi ¢ acid and Z Ex.

- CH3 H3C boc.

Data 173A z 0 HNboc HNboc R-
LC- M5 (Method 2):

N H 174A boc

R, = 2.82 HN

111 A M5 (ESI): iz

0 HN. boc OH

mn H O HN. boc
mz = 753 (MtH)+ NH

109A 175A boc O HN. boc

Exatihlee d 272 %) 1494 [liftBe mz thedulydwing Exblldare e¢paod i8 analBgy to the
proc2dir2 of BidhpN.1/138ar bonyl ] amino }-2-[(tert- min N O
but oxycar bonyl)- M (ESI):

mz = 723 (MtH) +

am no] butanojc acid and z"NH Ex. 110A 176A HO H
Ex§ {PL"(CBé’ﬁZ y| oxy) - LC- MBryewEt hod 2): R, |Anglyts@ Data~N
OA‘ N nnlq;‘n 7] 'I ani nnl mnz H N bhoe (ph avi) acetic
1274 df VB fESl o .@ (MiH) +  and Ex. %’?ﬂﬁ\@fk‘h@@o% 2.9
177Al H 94 N| - bi & ) | oxy)- LC M5 (I\/Et;:m )., F
2.15 /ﬁ~ r bog” car benyl -L orni thi na;c g?—\‘?lgl'/Z c?27(M+H)‘
terttbutyl (B-am no<2dl] iz NH573 (MHH) +  OH
hydr pxy- pr op,/f*z ¥ :
oc O o} N
\L OH
NH TH
tI)OC boc
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)".
boe boc
130A 49A LC-MS (Method 2): R, = 2.41
+ min
44A MS (ESI): m/z = 997 (M+H)".




N
o

NH | z 178A HN~boc N -[(Benzyl oxy)-carbony—l]- LC- MBS,
(Met hod 3):
O O ornithine Ms (ESI): mz = 880 (MtH)+ H H N bo’

and Ex.

R, = 2.88 Nb-(tert-butoxycarbonyl)-D mn

190A i NH boc'NH NH | boc 179A O HN bocc

H\Nboc N-[ (Benzyl oxy)-carbonyl]- LG MS (Method 3): R =

2.52 vrN beta-al ani ne m nlggl f"I1F1 0 and Ex. 111A M5
(ESI): mz = 751 (M+H) + NH 180A IN = N
[ (Benzyl oxy) carbonyl] LC-M5 (Method 3): R = 2.76
N2-(tert-butoxycarbonyl)-L- min N ornithine MS (ESI):
Example = BBEOsCM-H) + H H an¥iru@ure 190A boc' NIHntjmhllﬂlaltaNH
Mbc H45}amﬁ§( No—Structure Pr epar ed fromlAnal vti cal
1H4 al 1814 bo N. boc 3- {[(BenzyILS%ﬁ(MeE’Qd MR =256
(Met hod, | gﬁ,‘g
HNC H 0*{tert-b (rkﬁl% iz S350 (M)’
(MrH)  al ani HNi boc ~oc
3-{1( Benzyl o .31
132A 107A LC-MS (Method 3): R, = 2.67
+ min
44A MS (ESI): m/z = 1103 (M+H)".
133A 71A LC-MS (Method 2): R, = 2.56
+ min
44A MS (ESI): m/z = 1225 (M+H)".
134A 71A LC-MS (Method 1): R, = 2.64
+ min
43A MS (ESI): m/z = 1241 (M+H)".
135A 75A LC-MS (Method 2): R, = 2.47
+ min
43A y MS (ESI): m/z = 1241 (M+H)".
N\/\NH
boc/NH o] Ilaoc

b



carbonyl]Jam no}-N- mn HN' O HN‘/ NH

(tert-butoxycarbonyl) -

L- M5 (ESI): mz

681 (M-H) +

HN al ani ne o and Ex. 201 A boc |INH 183A boc 0 HN'boc

of f 3-{[(Benzyl oxy)- LC M (I\/bt hod 1): R, = 2.38
HN, , LN. N~ carbonyl] am no N- min HNC O HN_boc
(tert-butoxycarbonyl) - ﬁz (ESI): mz = 739 (MtH) +
al anine z and EX. 109A 18 HN boc boc
(2S)_4-{[(Benzyl oxy)- LC-M5 (Method 2): R = 2.29
HN'"'-"' O NH carbonyl]am no}-2-[(tert- mni |
Exweoxfcmrbmnyl )- M5 (ESI§ructutez = 695 ( MrhipnalgticHiata® o
NH Ex._ 201A bod 185A H Q
1’(623) 4- {Y( Bepayd oYy LC— MB (Method 1): REC2IHMsthod 2):fy=2.52
boc [car bgnyl | amno} [(tegt- mn boc I—k\@l +
butoxycgr onyLN : b )& 5 5 4 MeH) S (Y- mz = 1225 (MHH)”
am np] but ano and t'erﬁ-but J(3-api|no-2- z NH
hydr pxypr opy ) carb mate 1B6A ¥ OII 3-{[ (Benzyl oxy) -
LG M5 (Method 1): R ™= 2.36% boc"N boc
car bpnyl ] am po}-N- mi*¥t boc, | OH H
(t+-ertbutoxvearbonyl) ] NS (ESIY: n [z =+ 711 (MN+:H) +
1 7‘A‘" by Si’AK"’_I | i e = N:| QEE lEx ”2'25A LC-MS (Method 3): R, = 2.87
T+ 0 ) min
43A MS (ESI): m/z = 1170 (M+H)".
138A 79A LC-MS (Method 3): R, = 2.92
+ min
43A MS (ESI): m/z = 1398 (M+H) .
139A 79A LC-MS (Method 2): R, =2.74
+ min
44A MS (ESI): m/z = 1382 (M+H)".
140A 83A LC-MS (Method 3): R, = 2.95
+ min
44A MS (ESI): m/z = 1382 (M+H)".




l-r HO 187A boc O HN.b H OH N

-[ (Benzyl oxy) -carbonyl]- LCGMS (Method 3): R = 2.44
HN N N -1) N (tert-butoxycarbonyl)-L- mn HO HN
ornithine Ms (ESI): mz = 767 (MtH)+ boc and Ex. 109A
NH z Exanples 188A to 224A listed in the follow ng
tabl e are prepared fromthj4 orresponding starting
materials in analogy to th grocedure of Exanpl e 49A
Ex. No. Structure Prepared from Anal ytical Data 150
Ex. No. Structure Prepared from Analytical Data 188A 0

ExapppRy| PtRO®RrMS (ESI): m Atme@B9 HZN' H N,|Bodytical Data
Nongepf) +Examples | N H  189A Q_HN'boc HNboc Ex| 151A NS
1“fIE‘SI : %Er{Az Hl‘n')c H O NEABMsthed 3f By=2.72
H 190A H z = 532 . (N +
( MiH) + (?C' 0 " ﬁg‘I}IESI). gn/z = ng(MfH) .
v . “boc
/\%\NH
lI)OC
142A 85A LC-MS (Method 1): R, = 2.66
+ min
44A MS (ESI): m/z= 1211 (M+H)". |
143A 81A LC-MS (Method 3): R;=2.82
+ min
44A MS (ESI): m/z = 1168 (M+H)".
144A 91A LC-MS (Method 2): R, = 2.65
I + ¥ |min
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)".




191A 1~ I x H Ex.
Y N Nooc (M+H)
o Ex. 154A Ms (ESI):
boc' NH NH boc 193A HN boc 0 Ex.
2): R 1.78 min=H:.:. ,. HN N N bc
= 746 (M+H)
Ex. 156AI\/IS(ESI)
boc' NH 195A 0 Ex.
,-boc (MtH) + NH CH

157A VB (ESI):

153A MB (ESI): mz = 718 HZN' Y N' v

1 H H boc' NH bOoc' NH NH boc 192A H=NVH
mz 732 H NN bc (MH) +
155A LC- M5 (Met hod

H boc' NH
M5 (ESI): niz

H,NH H boc NH 4boc 194A 0 HN. boc HNboc
mz = 60%4% HiZN-NN (MFH) + H 1O
mz = 547 H2N H- H

Example Precursor Structure Analytical Data
No. Example
146A. - 110A LC-MS (Method 2): R, =2.38
+ min
44A MS (ESI): m/z= 1011 (M+H)".
147A 111A LC-MS (Method 2): R,=2.62
+ min
44A MS (ESI): m/z = 1168 (M+H)".
148A 67A LC-MS (Method 3): R, = 2.88
+ min
45A MS (ESD): m/z = 1156 (M+H)".
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.

>



11\ bocce N NH | boc 151

from Anal yti cal

Ex. No. Structure Pre oared
Data 196A 0 H Ex. 158A LC- M5 (Met hod

2): R HNNZ1.37 min z Hboc M5 (ESI): nmz = 431
CH3 (MtH)+ CH3 LNH boc 197A H HN'boc HN. boc Ex.
159ALC—I\/S(I\/bthod 1): R=HZN-(N1.66 nin 0 0 M8
(ESI): mz =589 (MH)+ ggg NH 198A boc boc Ex.
160A M5 ESI : mz =603 b O HN' HN ( ) HNAN H >
(MtH)+ H O ~NH2 199AH~O Ex. 161A M5 (ESI): nmz =
405 Dboc"N - N N'boc (MH)+ H,-~H OH NH 2
Ex. No. Structure Prepared from Analytical Data
- 150A Q H N—[(Benzyloxy)—.carbonyl]- L(;-MS (Method 1): R, =2.19
z\N /\)LN b beta-alanine min
H H °c and Ex. 53A MS (ESI): m/z = 523 (M+H)"
’ [}
_boc
N
H
151A HN bo}i HNP N];’[;[((lfenzbylfxy)—calr)bon{)l]— LC-MS (Method 2): R, =2.62
-(tert-butoxycarbonyl)- | min
N’\/\/\"’ \/'\H D-ornithine MS (ESI): m/z = 894 (M+H)"
and Ex. 111A
152A 0 H N°-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.68
Z‘N/\/\‘/ILN N\boc N’~(tert-butoxycarbonyl)-L- | min
H ng H ornithine MS (ESD): m/z = 666 (M+H)"
boc” and Ex. 53A
ITIH
boc
153A e a H 3-{[(Benzyloxy)- LC-MS (Method 3): R,=2.76
Z\H/\Hk”/\/\ﬁj\u “bos carbonyl]amino}-N- min
boc boc” (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 852 (M+H)"
NH alanine
boc and Ex. 190A
154A z (25)-4-{[(Benzyloxy)- LC-MS (Method 3): R, =2.75
AN o} o) " carbonyl]amino}-2-[(fert- | min
\H)LN/\/\‘)LN oo butoxycarbonyl)- MS (ESI): m/z = 866 (M+H)"
a1 o amino]butanoic acid
boe poe and Ex. 190A
* _ NH 1 _
+ lI)oc L
155A oo 3-{[(Benzyloxy)- LC-MS (Method 3): R, = 2.85
ﬁi o carbonyl]amino}-5-[(tert- | min
2 N butoxycarbonyl)- MS (ESI): m/z = 880 (M+H)"
N u/\/\ﬁj\” boc amino]pentanoic acid
boc” and Ex. 190A
NH '
éOC
156A z 0 HiV boﬁ n-bee N-[(Benzyloxy)- LC-MS (Method 2): R,=2.32
HN A N carbonyl]glycine min
N/\/\/\O'r and Ex. 111A MS (ESI): m/z = 737 (M+H)*
boc’NH
157A H 0 N"—[(Benzyloxy)carbonyl]— LC-MS (Method 2): R, = 2.58
5 .
,N\)J\. _boc N -[[bis(tert-butoxy- min
4 H N N . _ +
H/\(\H carbonyl)amino]- MS (ESI): m/z = 681 (M+H)
OH (imino)methyl]-L-ornithine
and tert-butyl
NH (3-amino-2-hydroxy-
propyl)carbamate
bOC\'i‘ /gNH
boc




200A H ~0 Ex.
N, boc ( MtH) +

EX.

boc"
HZN /\,,,. :
H Ex. 165A LC-MS (Met hod 2);:
1.56 mn bac-NH M5 (ESI):

162A MS (
163A MS (ESI):

I-f 0 HNboc

H-H OH NH ZM
mz = 361 HNboc (MH)+
164A (MBS (ESI):
HN | ~ O boc, NH 203A
. H2N"""'KN H boc
M = 603 NH (M+H) +  boc

NH 202A boc. NH H Ex.

ESI): mz

= 605

( MrH)
R

O boc"

boc N ' N
NH 201A H
O HZN\

nm z 575

204A ° H Ex. 166A MB (ESI): mz = 561 HZN H H ~Nboc
(MrH) + boc, NH boc' NH 152 Ex. No. Structure Prepared
Ex.™Noom Anal vffrectire Dat a Prepared from Analytical Data
158A 0 N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 2): R,=2.53
L-leucine min - —
and Ex. 53A MS (ESD): m/z = 565 (M+H)"
L)
159A N-[(Benzyloxy)- LC-MS (Method 1): R =2.45
carbonyl]glycine min
and Ex. 190A MS (ESI): m/z = 723 (M+H)"
boc_NH
160A boc O HN'boﬁ HN-Poe N:-[(Benzyloxy)—clz;rborll)yl]- LC-MS (Method 3): R, = 2.53
HN i _N N -(tert-butoxycarbonyl)-L- | min
\/U\”/W\g ~ ornithine and Ex. 110A | MS (ESI): m/z = 737 (M+H)"
.
H
161A H N-[(Benzyloxy)-carbonyl]- [ LC-MS (Method 3):R,=2.27
N\)J\ _boc | N’-(tert-butoxycarbonyl)-L- | min
boc™ ﬁ/\/\ﬁ ornithine MS (ESI): m/z = 539 (M+H)"
s OH and fert-butyl (3-amino-2-
\L hydroxy-propyl)carbamate
NH
|
z
162A (25)-4-{[(Benzyloxy)- LC-MS (Method 3): R,=2.39

carbonyl]amino}-2-[(tert-
butoxycarbonyl)
amino]butanoic acid
and Ex. 199A

min

MS (ESI): m/z = 739 (M+H)"

n
2/ MO
boc/NH
‘163A H (25)-4-{[(Benzyloxy)- LC-MS (Method 3): R, = 2.35
/\/N\
H HN boc carbonyl]amino}-2-[(tert- | min
N butoxycarbonyl) ami- | MS (ESI): m/z = 495 (M+H)"
- o
z no]butanoic acid and tert-
boc/NH buty! (2-amino-
ethyl)carbamate
164A PO~ NH N°-[(Benzyloxy)-carbonyl]- [ LC-MS (Method 2):R;=2.30
Z,N\/\‘,... o /\/k}\boc N -(tert-butoxycarbonyl)-L- | min
N ornithine MS (ESI): m/z = 709 (M+H)"
° and Ex. 201A
t:oc’NH )
165A @ N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, =2.60

beta-alanine
and Ex. 190A

min

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




205A H 0 Ex. 167A MB (ESI): mz = 591 ' N boc (MH)+

boc HH OH )~ NH H2N' Y "O boc"NH 206A H ~o Ex.
168A M5 (ESI): mlz = 619 boc'N "' N Nboc (MrH)+ H-H
OH NH H2N------- J--~-0O boc'~NH 207A 0 Ex. 169A LC M5
(Method 10): R, H2NNH 2. 23 nun 2 M5 (ESI): mz =

289 (MtH)+ H O N~~N, boc 14 208A NH2 H 0 Ex. 170A
LC-MS (Method 2): Rt = N J4/NH 1.11 nin 2 M8 (ESI):
mz = 503 (M+H)+ HNC boC O NH ~NH
Ex. No. Structure Prepared from Analytical Data _
166A Q 2 H 3-{[(Benzyloxy)- LC-MS (Method 3): R,=2.47
- z\” r u’\/ﬁ‘\”/\/"‘boc carbonyl]amino}-N- min . B .
boc” boc” (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™ ¥ N N (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 725 (M+H)*
OH alanine
and Ex. 199A
NH
Z\N/\/go
3 NH
boc”
168A y 9 N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.40
boc/N\/u\N/Y\N/bOC N’-(tert-butoxycarbonyl)-L- | min
i H L H ornithine MS (ESI): m/z = 753 (M+H)"
i and Ex. 199A
NH
z< /\/\’/&
N o]
H NH
boc”
169A H 0 N°-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 1.93
/N\/U\ L-alpha-glutamine min :
Y N and tert-butyl MS (ESI): m/z = 423 (M+H)"
j\ (2-aminoethyl)carbamate
H
N
(o] lr:il/\/ “boc
170A Z\NH "o Y N’-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.26 _
Toe | A . i
H\)J\ A [ N-(tert-butoxycarbonyl)-D- | min Sl
N ornithine MS (ESD): m/z = 637 (M+H)"
" “NH,
o : and Ex. 207A
HN j’\
“boc o} HNH
NH
boc”
171A H o H N"-[(Benzyloxy)-carbonyl]- LC-MS (Method 3): R,=1.94
_N A~N< D-glutamine and tert-butyl | min
z N boc : . = +
H (2-aminoethyl)carbamate | MS (ESI): m/z = 423 (M+H)
07 "NH,
172A ISNH 0 N’-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3):R;=2.25
H N’-(tert-butoxycarbonyl)-D- | min
NH ornithine MS (ESI): m/z = 637 (M+H)"
0 L and Ex. 209A
HN\boc 0] NH,




boc 209A 0 H Ex.
ANN'2.20 min H boc Ms (ESI):

171A

LC-MS (Method 10):

m z 289

210A NH2 H 0 Ex. 172A LC-M5 (Method 2):

1.10 min I-1H MS (ESI):
boc O NH2 211A 0 HN boc HN. boc Ex.
,»A _k~ NN (I\/H-H)+

659

m z 503 N.,

ypom An

173A M5 (ESI):
r CH3 H3C boc' NH 153

R = HN
(MiH) + O NH2
R = H NH

boc (MH) + HN~,

m z

Ex. No. Structure Prepared al yti cal Data 212A
boc o HN. boc OH Ex. 174A M5 (ESI): niz 619 H HN H*
NN~ - - (MH)+ - - 0 HN. boc NH, 213Aboc O HN. boc
Ex.Meboc Ex. $F@Gturk/S (ES|)|: ni Brepar&deom HN INAngljied)Data H O
1734 2 z 0 HN bOﬁ un-Poc N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 2): R, = 2.82
HN \)L i N L-leucine min
L N“’V\g and Ex. 111A MS (ESI): m/z = 793 (M+H)"
S on,
H,C boc NH
1744 | ..o NP on (25)-4-{[(Benzyloxy)- | LC-MS (Method 3): R, = 2.44
HN SN carbonyl]amino}-2-[(tert- |min
N butoxycarbonyl)- MS (ESI): m/z = 753 (M+H)"
" boc¢ | amino]butanoic acid and
’ Ex. 109A
175A boc O HN bOﬁ HNPOC (25)-4-{[(Benzyloxy)- LC-MS (Method 3): R, =2.52
HN L " carbonyl]amino}-2-[(tert- | min
,’j’\/\/\g butoxycarbonyl)- MS (ESD): m/z = 723 (M+H)"
\NH amino|butanoic acid and
z Ex. 110A
176A H N} (25)-{[(Benzyloxy)- LC-MS (Method 2): R, = 2.50
_N N carbonyl]amino}- min
z Y N boc (phenyl)acetic acid MS (ESI): m/z = 585 (M+H)"
© and Ex. 53A
IIIH
boc
177A w9 . N N’-bis-[(Benzyloxy)- |LC-MS (Method 2): R, = 2.13
,N\)]\N N,boc carbonyl]-L-ornithine min
: H/\(\H and tert-butyl (3-amino-2- | MS (ESI): m/z = 573 (M+H)"
1 OH hydroxy-propyl)carbamate
NH
l
r4
178A HN/b‘;‘C N-[(Benzyloxy)-carbonyl]- [ LC- MS (Method 3):R;=2.388
K[- O o N’-(tert-butoxycarbonyl)-D- | min
H. ornithine MS (ESI): m/z = 880 (M+H)"
H\ﬂ/\/\HLﬂ boc and Ex. 190A
_NH _NH
3 boc
PIIH
boc .
179A 0 HN bo;:l un-boc N-[(Benzyloxy)-carbonyl]- | LC-MS (Method 3): R, = 2.52
N beta-alanine min
" J)L N“/\/\g V'\l\ and Ex. 111A MS (ESI): m/z =751 (M+H)"
z boc-NH _
180A HNZZ N5-[(Benzyloxy)-carbonyl]— LC-MS (Method 3): R;=2.76

N~(tert-butoxycarbonyl)-L-
ornithine
and Ex. 190A -

min
MS (ESI): m/z = 880 (M+H)"




|
k.

214A 0 H Ex. 176A LC-MS (Method 2): 'R, _ HN N 1.33
mnz Hboc Ms (ESI): mz = 451 (MtH)- NH | boc
215A boc Ex. 187A M5 ESI : mz = 633 boc OHN' OH ( )
H(MH + N O HN. boc NHz 216A HI -boc Ex. 178A LC- M5
(Method 2): R, _ 1.79 min OO0 HM (ESI): mz = 746
H H boc (MtH)+ NH2 NH boc', NH boc 217A 0 HNboc
HN. boc Ex. 179A MsS (ESI): H7 = 617 Ni- N ( M+H) +
-1- O HZN boc' NH 218A NH2 Ex. 180A M5 (ESI): nliz =
746__oll H (MH) +

Ex. No. Structure Prepared from Analytical Data
181A boc O HN,bo|<_:| yn-boc 3-{[(Benzyloxy)- LC-MS (Method 1): R;=2.46
HN \/Uc AN carbonyl]amino}-N- min - -
; H/\/\/\g (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 709 (M+H)"
HN alanine
‘ and Ex. 110A
182A T oc 3-{[(Benzyloxy)- LC-MS (Method 2): R, =2.31
H,[l . o EH carbonyl]amino}-N- min
N HNT N (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 681 (M+H)"
HN alanine
° and Ex. 201A
boc/NH
183A boc O HN’b°f| OH 3-{[(Benzyloxy)- LC-MS (Method 1): R,=2.38
HN A AN carbonyl]amino}-N- min
; ”/\/\/\'Or \)H\'N (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 739 (M+H)"
HE‘ “boc alanine .
and Ex. 109A
184A HN- o boc (25)-4-{[(Benzyloxy)- LC-MS (Method 2): R, =2.29
I . .
o NH carbonyl]amino}-2-[(tert- | min _
HN HNTN butoxycarbonyl)- MS (ESI): m/z = 695 (M+H)"
z HN o amino]butanoic acid and
" Ex.201A
boc”
185A H Q (25)-4-{[(Benzyloxy)- LC-MS (Method 1): R,=2.38
b ’N\/U\N N/boc carbonyl]amino}-2-[(tert- | min
0" Y NN butoxycarbonyl) MS (ESI): m/z = 525 (M+H)*
OH amino]butanoic acid and
NH tert-butyl (3-amino-2-
- hydroxypropyl) carbamate
186A H 3-{[(Benzyloxy)- LC-MS (Method 1): R, =2.36
boc/N\)J\N/ﬁ/\N/bOC carbopyl]amino}-N- min
oo 2 M by (tert-butoxycarbonyl)- L- | MS (ESI): m/z = 711 (M+H)"
Y “NH alanine
P H‘/NH and Ex. 223A
o}
187A boc O HN‘boﬁ OH Nj—[(Benzyloxy)-carbonyl]- LC-MS (Method 3): R,=2.44
HN A AN N°-(tert-butoxycarbonyl)-L- | min
Y N
! H/\/\/\g \)H\N ornithine MS (ESI): m/z = 767 (M+H)"
boc and Ex. 109A '
NH
r4

Examples 188A to 224A listed in the following table are prepared from the corresponding
starting materials in analogy to the procedure of Example 49A.

l Ex. No. | Structure | Prepared from | Analytical Data




HI1 H N boc boc_NH boc_NH NH | boc 219A boc boc Ex.
181A M8 ESI : mz = 575 boc OHNHHN () HNNN,)
(MMH+ HN HO z 220A HNi boc oc Ex. 182A Ms (ESI):
mz =547 (MtH)- HZN'"".1yO HN '/ NH HN O boc" NH 154
Ex. No. Structure Prepared from Anal ytical Data 221A
boc 0 HN. boc OH Ex. 183A l\/g5 ESI): mz = 605

HN J~NNI I (MtH) - - HzN H N. boc , boc Ex. 184A M5
(ESI): mz = 561 boc 222A HZN~, HI -r o HNNH (M+H)+ HN O
boc*' NH 223A H O Ex. 185A MS (ESI): mz = 391 " N"'

Ex. Noc (Ivi+H) +Styuturel - ~H (QH Prepared from Analytical Data

188A O Ex. 150A MS (ESI): m/z = 389
H +
HzN/\)I\H N\boc T (M+H)
. N,boc ;
189A N b°ﬁ Hn-0oC Ex. 151A I(\S (11{5)s+1): m/z = 750
190A H Ex. 152A MS (ESI): m/z = 532

+
_NH
boc

boc
191A 0 0 b Ex. 153A MS (ESI): m/z=718
”\HL“/Y‘L“[“C (M+H)"

1924 | M o Ex. 154A MS (ESI): m/z = 732
H
\*NN\% (M+H)'
H H
NH _NH
boc boc
I;JH
boc
193A o \ Ex. 155A LC-MS (Method 2): R, =,

ﬁ/[oL 0 Tae. 1.78 min %l
N MS (ESI): m/z = 746 )
HN ”/\/\‘)j\u/\%\boc (M+H)+

194A 3 HNDOS oy 00 Ex. 156A ?I/\I/IS (E)S+I): m/z = 603
H,N N +H
2 H/\/\/\g \/‘\H
boc NH
195A o Ex. 157A MS (ESI): m/z = 547

HzN\)kN/\K\ﬁ/boc (M+H)”
OH




NH2 224A H O Ex. 186A Ms (ESI): mz = 577 boc" N boc
(MtH)+ H~\H boc.NH OH H2NIN ,,.LNH Exanple 225A
Benzyl ((4S)-5-[(3-am no-2-hydroxypropyl)am no] - 4-

{[ (benzyl oxy) car bonyl ] am no} - 5- oxopentyl)carbamat e
hydrochloride 4 0 Hz HNH2Z OH x HO NH z At 0C
6.8 m of a 4N hydrogen chl qri de-di oxane solution are
added to a solution of 0.2 g (0.46 mmol) of the
conmpound from Exanple 187A in 1 m of dioxane. After 2
h at RT, the reaction solution is concentrated in

Ex.Nacuo and Stestmpor at ed |sevPBrepdred freres WiAnilytical Data

194Achl or onethane. Jhe remai nifxgl386l i d i|$CAMS @Bthvd2): R =
const ati i Nder hi gh vacuum  Yi|éBdming. 205
(88%6 of tiheolty) (155 LG M5 (Method 2):| M(ESD: a7 n
MS (El): 5473 (M HO +H) +  Exanpl ¢ MP8A Benzy!
[{1PB)-4-{[ chenzyl axy) cafr bonyl ] am no '

}-11 ({[3-({[(8S, 119149 -14-[(tert-butloxycar b-
onyl)am no]-11- {(2R¥-3-[(tert-butoxygarbonyl)am no]
1972- hydr oxypr apyPe b 7-hydr oxy1394 LC-MS (Method 1): R, =
met WWN'/%(g’?‘ < , 12-di azatri cycl of| 1.66 min
14. 8. 1. 1@' 6] herwi cosa: 1(|20), 2(21), 3, 5, 18IS1RSD: m/z=589
hexaen-8-yl] car bong}\.H} ani no) - 2- hydr a{fpfopyl ] ani no
\_carbonyl )y butyl] Tarbamate H
198A boc O HN,béﬁ hg-BoC Ex. 160A MS (ESI): m/z = 603
HNE)LH/\/\/-\WN\) (M+H)
< (0]
\LNHZ
199A 0 Ex. 161A MS (ESI): m/z = 405
NN '
_N _boc (M+H)
boc : H/Y\H
‘ 1 OH
NH, :
200A o Ex. 162A MS (ESI): m/z = 605
H \)j\ s
_N _boc (M+H)"
boc ; H/\(\”
'\I\ OH
+ NH '
.i. ;..HZNMO _==é..'..i.
boc/NH
201A H Ex. 163A MS (ESI): m/z = 361
NS oo (M+H)*
H,N
0]
boc/NH
202A Bk ] Ex. 164A MS (ESI): m/z = 575
HZN\/\_‘,.-‘\fO N N | (M+H)"
HN o
boc/NH
203A o o " Ex. 165A LC-MS (Method 2): R, =
H,N/\/lt”/\/\HLu M poc 1.56 min
boe MS (ESI): m/z = 603
(M+H)"
NH
tI)OC
204A o o H Ex. 166A MS (ESI): m/z = 561
W Y (M+H)'
bc)c/NH boc’NH




HONNlz OCHHNN NN VNNH | =1 ~I boc 0 CH3 O
Oz OHNH | boc 25 ng (0.037 mmol) of the conpound
from Exanpl e 45A are dissolved in 1.0 m of DW and
cooled to OC. 21 ng (0.041 mmol) of PyBOP and 15 ng
(0.11 mol ) of diisopro- pylamne are added. After 30
mn, 24.7 ng (0.048 mol) q t he conpound from Exanpl e
225A are added and the mixtdfe is stirred for 12 h at
roomtenperature. The reaction mxture is
concentrated on a rotary evaporator in vacuo and

Ex.Noir| fi ed b§tredwremat ogr dphyPrepaeddronte p h AvkdwticalRE@
ZoéﬁoblleH ﬁse met hanol /|acet ifs &éhd 0. 2HSESDYmel=gh91 12. 7
gy €IV (Method 3): | 2. 61 nin

VB ESI 04125 (N+H) + Exanple 227A 156
tert-&nyl {(2@-3-[(8$ 11
S, 14S) - 14- ert - but oxyicar bonyl ) am no] - 17- hydr oxy- 8- ({
[ 2-| hydroxy-B- (L-ornithyl am no) propyl Jam no}
car pborryh t hyl - 10, 13- di oxo-9, 12- di azatricycl of
14.3.1.12' &} heni cosa-1(|20), 2(21), 3, 5, 16, 18- hexaen-11-y
[1-P. h\/rthy\/- propyl } lcarbamate HO OIOH NH 2 NI | -]~
ZONN FN | Hﬁ Eoc 0 CJH: O ( Ex- 168A MS (ESI): m/z = 619
boc” Y N ~boc (M+H)+
H H H
1 OH
NH
HZN/\/\’/KO
_NH
boc
207A 0 Ex. 169A LC-MS (Method 10): R, =
*tN\Y/ﬂ\NH 2.23 min
H 2 MS (ESI): m/z =289
j\ (M+H)*
H .
o ”/\/N\boc
208A NH, o} Ex. 170A LC-MS (Method 2): R, =
H\/J\ 1.11 min
T NH, MS (ESI): m/z = 503
o = (M+H)"
HNJ j\ '
boc e} HNH 5
boc/NH
209A 0 H Ex. 171A LC-MS (Method 10): R, =
H,N e . N 2.201nh1. .
N MS (ESI): m/z = 289
(M+H)"
(0] NH,
210A NH, @ Ex. 172A LC-MS (Method 2): R, =
' N NH 1.10 min
4 H MS (ESI): m/z = 503
“boc (M+H)"
HN_
boc o) NH,
211A o HNPOS oo Ex. 173A MS (ESI): m/z = 659
WM{T”AVAVAEN (M+H)
H,C o boc’NH

rpat|



OH.

NH | boc

12. 7 ny (0.611 mol ) of the conmpound
from Exanpl e 226A are dissolved in 5 m of

et hanol, 5

ng of Pd/C (10% are added and the m xture is

hydr ogenat ed'

for 12 h

a hydrogen at nosphere.

under

at nospheric pressure and

Suction filtration is carried

out, the reaction mxture Eg concentrated in vacuo
and the crude product is ud wi t hout further
purification in the next step. Yield: 11 and (95% of
theory) LC M (Method 2): R = 1.26 min M (ESI):
Ex.N¢.z| = 857 $thkekire Exanplles R@Breddroah 22 9Andlyticslddta n t he
2131 | awi g t abive@@res pr epar edxiidanal ogyS {(kSIx ma = 619
pr oceeuk 11 2A. “Exanpl e Pré&ibsor
Strjucti'® Anal yticak,Ddta No. Exanpl e 228A 43A HO
LC-M5 (Wethod 2): R ={2.41 + - mn 198A NH M
3EST) T M7= 124l { MEF)F—Hi N7 O DOREs ia: =k
0 HN.HR NH Bchidlc  hoc 157  Exanpl & ursor
Striuct@rel Analy}ical Data No. Exanpl @ 229A 43A HO\ -
boc| ' bo HLC—MS Method |2): R = 2.41 + _\ boc O HNC
HN 2
214A o} Ex. 176A LC-MS (Method 2): R, =
' HzN\/U\ H\ 1.33 min
r N boc MS (ES): m/z = 451
[:ij (M+H)™
rilH
boc
215A boc O NP O Ex. 187A MS (ESI): m/z = 633
HN A AN (M+H)"
v H/\/\/\g HN‘b
0C
NH,
216A | pboc Ex. 178A LC-MS (Method 2): R, =
o o 1.79 min
, H MS (ESI): m/z = 746
Tlﬁf\/\rkﬁ Meoe (M+H)"
NH, boc-
NH
l|700
217A 0 ' HNTC pyPoC Ex. 179A MS (ESI): m/z =617
Y (M+H)" T
H,N
boc'NH
218A | N Ex. 180A MS (ESI): m/z = 746
0 0 " (M+H)*
NWLN N‘boz: l
- boc’NH " bor:’NH )
NH
ll)OC
219A boc O HNP9S p-bo Ex. 181A MS (ESD): m/z = 575
HN}-)LH/\/\/\lOrN (M+H)
H,N
220A N - Ex. 182A MS (ESI): m/z = 547
M+H)"
HZN\ \\\\ (0] HN/\/NH ( )
HNM
0]
_NH
boc




-

HN NJ nmin MBS (ESI): mz = 1227 (MtH)+. 213A N H 0 HN
-(Ir"AN H boc O" 70HO NH boc Exanples 230A to 254A
listed in the followi ng table are prepared in anal ogy
to the procedure of Exanple 117A. 4- A 158 Exanple
Precursor Structure Analytical Data No. Exanple -
230A 44A Ho - LC- M5 (Met hoql é) R =2.76 + nmn 216A
H" 00 HM (ESI): mz = 1388 (MH)+. NN N F boc
HNHHH' boc 0O 0\ boc™ NHNHNHNH | boc boc boc
231A A7TArHH LG M5 (Method 2): R =2.71 + HOCH3 nmin

Ex. 3¢A O MS (B@hdtare’ z 1140 (Rejpdred fronkdN INAhalichidata

221A boc O HN boﬁ OH Ex. 183A MS (ESI): m/z= 605
HN\)L /\/\/\n’ \)\ (M+H)~ -
HZN HN-boc
HN/DOC ?oc Ex. 184A MS (E)%I): m/z = 561
222A ‘ M+H
HANT 0 H S (
HN
o)
boc/NH
o] . =
223A H\)J\ Ex. 185A 1\1/\[/IS+(I}IES+I). m/z= 391
boc/N . N/\/\N/boc ( )
H
3 H OH
NH,

O . A : =
224A H\)I\ o Ex. 186 1\1/\I/IS+(§§I) m/z =577
boc” : H/\‘/\H/ ( )

bOC\NH: OH
HN o _NH
(o]
Example 225A

Benzyl ((45)-5-[(3-amino-2-hydroxypropyl)amino]-4- {[(benzyloxy)carbonyl]ammo} 5-
' oxopentyl)carbamate hydrochloride ‘

.'.!u.h W

< x HCI

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)



H boc O ONH bloc NH NH boc boc 232A 44A _ Nr,
LC-M5 (Method 2): R, =2.72 + HO _\ / mn 193A 4 H
boc, NH M5 (ESI): mz = 1368 (MtH)+. N jN) NN N H boc
0O O OH boc HNC NH boc boc 233A 44A HO boc, LC M5
(l\/bthod 2): R =251 + NHmn _ 197Ajy! NHo
AY}IO MS (ESI): mz = 1211- %I\/H-H)+. HN HNH 1 H boc O
0 HNC HNC boc boc NH boc !234A 43A H }10l~ LG MS
(Method 2): R =2.61 boc ' -N-'r' mn + N 200A / -
e HOHHM (ESI): mz = 1243 (MtHH)+. HOHONH N J
LC-MS (Method 2): R, = 1.47 min :

MS (EI): m/z = 473 (M-HCI+H)"

Example 226A

Benzyl [(15)-4-{[(benzyloxy)carbonyl]amino}-1-({[3-({[(8S,11S,14S)-14-[(tert-butoxycarb-
onyl)amino]-11-{(2R)-3-[(tert-butoxycarbonyl)amino]-2-hydroxypropyl}-17-hydroxy-9-
methyl-10,13-diox0-9,12-diazatricyclo[14.3.1.1*]henicosa-1(20),2(21),3,5,16,18- :
hexaen-§-yl]carbonyl }amino)-2- hydroxypropyl]ammo}carbonyl)butyl]carbamate

o= )Y j“\z
HN H\/U\N \/‘\/ \H/E\NH

25 mg (0.037 mmol) of the compound from Example 45A are dissolved in 1.0 ml of DMF
and cooled to 0°C. 21 mg (0.041 mmol) of PyBOP and 15 mg (0.11 mmol) of diisopro-
pylamine are added. After 30 min, 24.7 mg (0.048 mmol) of the compound from Example
225A are added and the mixture is stirred for 12 h at room temperature. The reaction
mixture is concentrated on a rotary evaporator in vacuo and purified by chromatography .
over Sephadex-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




HNY\HN1O bac O ~-7 OHO boc~NH NH boc 159

Exanpl e Precursor Structure Analytical Data No.

Exanpl e 235A 47A HO cH LC- M5 (Method 1): R =-2.65 +

mn 202A bocce NO HNH M5 (ESI): mlz = 1211 ( M+H) +.

HN N Nom\"~O H |--- boc | = Hboc O OHN\N~ NH boc, NH

|  boc 236A 43A HO \ Q,\-/,] CM (Method 2): R =

2.39 + boc min 202A HH IRA H M (ESI): mz = 1213

(MFHH+ N HNHN-~" O0OHN-,, ,,N'"boc boc O OH O HN

O NH boc, NH boc 237A 44A _ boc LC-M5 (Method 2): R
tert-Buy] H(2R)-8-}KD,1 18,145 NH-[(tent-R@8¥ycatbonglarhidoMb7 (g Stoxk y- 8¢ {£2-
hydrex$-323.-¢rkthylamino)propylJamino } carbonyl)-9-methyl-10,13-dioxo-9,12-
diazatricyclo[14.3.1.1*Jhenicosa-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. -

Example | Precursor Structure Analytical Data
No. Example ’
228A 43A LC-MS (Method 2): R, =2.41

min
MS (ESI): m/z = 1241 (M+H)".

+
198A




NNooc HOH boc OO0 O NH | boc 238A 43A

HNN _ 1°N
H LGMS (Method 2): R = 2.33 + HO boc nmin 188A 0 Ms
(ESI): mz = 1027 (MtH)+. H IxI HN N Y N N~~N N~boc

boc O COH O 101 Hi., NH boc 239A 47A\ - LC M
(Method 3): R =2.63 + HO\ CH3 min 105A M5 (ESI):
mz = 1083 (MtH). HOHOISNHNNN' boo O O NH NH
ril~NH boc boc OH boc 160 anpl e Precursor
Structure Anal ytical Data No. Exanple 240A 43A /[ \ -
LC- MBS (Method 3): R = 2.64

Example | Precursor Structure Analytical Data
No. Example
229A 43A LC-MS (Method 2): R, =2.41

+
213A

min

MS (ESI): m/z = 1227 (M+H)".

Examples 230A to 254A listed in the following table are prepared in analogy to the
procedure of Example 117A.

et



+ HO min 205A O boc, NH M5B (ESI):

1229 (M+H)+. H

HN H Nom O boc O "'~7 OH 0O NH NH H boc HN
N~N, boc boc 0 241A 43A/ \ - LC-M5 (Method 3): R =
2.56 + HO min 206A H boc.NH M5 (ESI): = 1257
(MtH)+. N HN H N~~" boc O"-7 OH NH N H | bocce
N HN, boc Nboc HO 242A_% HIOLCM (Mthod 3):
R, = 2.67 + boc"N I N~Nboé in 200A / \ HOHH M
(ESI): mz = 1227 (MH)+. HO- \ / HOHNH NHNHN
vY O boc OO0 boc~-NH | boc 243A 43A LC-Ms (Met hod
3): = 2.42
Example Precursor Structure Analytical Data
No. Example
230A 44A LC-MS (Method 2): R,=2.76
+ min
216A MS (ESI): m/z = 1.368 (M+H)".
231A 47A LC-MS (Method 2): R;=2.71
+ min
67A MS (ESI): m/z = 1140 (M+H)".
232A 44A LC-MS (Method 2): R;=2.72
+ min
193A MS (ESI): m/z = 1368 (M+H)".
233A 44A LC-MS (Method 2): R, =2.51
+ min '
197A MS (ESI): m/z = 121 L.(M+H)".
234A 43A LC-MS (Method 2): R, = 2.61
+ min
200A

MS (ESI): m/z = 1243 (M+H)".




+ HO. min 208A M5 (ESI): mz = 1141 (MtH)+. H H HN
HN"~~NH boo O HOH OHN10 bloc boc. 0O N H NHZ O HN
-.. boc H 161 Exanple Precursor Structure Anal ytical
Data No. Exanple 244A 43A - - - LCMS (Method 3): R

= 2.42 - + HOmn 210A M5 (ESI): mz = 1141 (M+H) +.
HON _, NHNNNH boc Ol'5§r OHO boc H HN1O bocce
OHI HN OJl HN NH2
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)".
236A 43A LC-MS (Method 2): R,=2.39
+ min
202A MS (ESI): m/z = 1213 (M+H)".
237A 44A LC-MS (Method 2): R;=2.51
+ min :
203A MS (ESI): m/z = 1225 (M+H)".
238A 43A LC-MS (Method 2): R,=2.33
+ min
188A MS (ESI): m/z = 1027 (M+H)".
239A 47A LC-MS (Method 3): R, = 2.63
+ min
105A MS (ESI): m/z = 1083 (M+H)".




boc 245A 47A/ \ - LC-MS (Method 3): R =
mn 208A MS (ESI): mz = 1139 (MfH) HONH HN N N

~\NH boc 0 H OHN O boc

2.51 + HO

bocce ON H NH2 O HN..

"-'-"N boc H 246A 47A rHH LCG-MS (Method 3): R =
2.51 + HO CH3 min 210A M5 (ESI): ,/z = 1139 (MrH+. H
i NNH c¢ Hboc O GHN1O boa boc" ) O, HHN O J1 HN
NH2 boc 162 Exanple Prec fr Structure Anal yti cal
Dat a
Example Precursor Structure Analytical Data
No. Example
240A 43A -| LC-MS (Method 3): R;=2.64
+ min
205A MS (ESI): m/z = 1229 (M+H)".
241A 43A LC-MS (Method 3): R,=2.56
+ min
206A MS (ESI): m/z = 1257 (M+H)".
242A 44A LC-MS (Method 3): R, = 2.67
+ min
200A MS (ESI): m/z = 1227 (M+H)".
243A 43A LC-MS (Method 3): R, =2.42
+ min '
208A MS (ESI): m/z = 1141 (M+H)".




No. Exanple 247A 44A LG-MS (Method 3): R,
mn 210A M5 (ESI): mz = 1125 (MH)+. H ON, N HN H

NH boc 0 OHN: ~0 boc
LC- M5 (Met hod 3):
mn 222A HO H\W~'" 0 M5 (ESI):

= 2.46 + HO

bocce HHN O J1 HN NHZ boc c,
R, 2.63 248A 43A/ \ Qbo + Ho NH
mz = 1199 ( M+H) +.

JYH ~~ 1-f N HNHNOHNNH b. 0 'OH 0O HNC boc boc

NH boc 249A 47A HOrH CH L

¢Ss (Method 1):

R = 2.72

+ nmin 206A HN boc M5 (ESI): mz = 1211 (MrH)+. 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; = 2.51
+ min - _
208A MS (ESI): m/z = 1139 (M+H)".
246A 47A LC-MS (Method 3): R;=2.51
+ min

210A

5
Jhtide




HN N~"
250A 44A HO/ \ - LG M (Method 3):

boc

O boc OO HN "INHH .- iy. boc boc ONHH

R =2.65 +

mn 206A boc, NH M8 (ESI): mz = 1241 (MH)'.  H/1YI\

NH boc 0 ONH

~NH OH boc boc. N N~/ N, boc
A7A Ho ~ ~N ~ CH LG M8 (Method 1): R = 2.

HO 251A
61 + nmn

221A HM (ESI): mz = 124][6%M\H_|)+' HNNNNI O

"AYHIJI N boc boc 0 H OHN J= v Y Hboc 0 HN, CH
NH boc boc
Example Precursor Structure Analytical Data
No. Example
247A 44A LC-MS (Method 3): R,=2.46
+ min
210A MS (ESI): m/z = 1125 (M+H)".
248A 43A LC-MS (Method 3): R, = 2.63
+ min
222A MS (ESI): m/z = 1199 (M+H)".
249A 47A LC-MS (Method 1): R,=2.72
+ min
206A MS (ESI): m/z= 1211 (M+H)".
Jen
250A 44A LC-MS (Method 3): R,=2.65
+ min
206A MS (ESI): m/z = 1241 (M+H)".
251A 47A LC-MS (Method 1): R, =2.61
+ min
221A MS (ESI): m/z = 1241 (M+H)".




163 Exanpl e Precursor Structure Analytical Data
boons LC M5 (Met hod 3):

Exanpl e 252A 44A [ \ -

No.
R =

2.71 + HONH min 222A HHN'"I" M (ESI): mz = 1183
(MiH+. NHNHN H\N~NH boc 0, 0 HNC boc boc NH
boc 253A 47A boc 0 LG-MS (Method 1): R = 2.60 + HO
OHS HN ANMl A*Nboc mi n 224A oc,NH™ " OHHM (ESI):
mz = 1199 (MMH)T. H 1 N NN,,,,,, N\NH boc ONH
0 0 boc 254A 44A LC-MS (Method 3): R = 2.45 + HO
mn 208A M5 (ESI): mfz= 1125 (MtH . O H HNNT NN
Exan\pNH Beechrstyod O O boc  HMNMt@cture 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 (Method 3): R, = 2.45
+ min -
208A MS (ESI): m/z = 1125 (M+H)",

Examples 255A to 281A listed in the following table are prepared in analogy to the

procedure of Example 113A.

Example Precursor Structure Analytical Data
No. Example
255A 47A LC-MS (Method 2): R;=2.73
+ min
57TA MS (ESI): m/z = 1168 (M+H)".




bocce O NHNHZ O HN 11"~' N~boc H Exanples 255A to
281A listed in the followng table are prepared in
procedure of Exanple 11 3A. Exanple
Precursor Structure Analytical Data No. Exanple 255A
47A rH LG M5 (Method 2): R 2.73 + Ha cH,
1168 (MtH)+. | HHN N H' -NH boc o O
boc boc L NH NH | bod%oc 164 Exanpl e Precursor
Structure Analytical Data No. Exanple 256A 45A H

anal ogy to the

M5 (
, NH

ESI): mz

mn 57A o

LC- M5 (Method 2): R =2.42 + HOIN, boc min 188A H o
Exdqyiple( EQirycursprl 1 = 1041 ( MtHyractureHN N N N, / ~I| Apdytiod Dathoc
¥o. cH3  Example
256A 45A LC-MS (Method 2): R, =2.42
+ min
188A MS (ESI): 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 (ESD): 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)".




NH boc 257A 47A Ho cH LC-MS (Method 3): R = 3.02 +

- mn 189A N o H O HN-boH HN-boc MS (ESI):

(MtH+ N H
258A 43A HO boc, LC-Ms (Method 3): R = 2.65 + NH

m n.

194A

bO ~I
Ho MS (ESI): mz = 1241 (M+H)

H boc O "-7 OH O HN, boc H boc NH boc

\ LG M (Method 3):
~~~~HN~boH HN'  boc M5 (ESI):

mz = 1396

HH oc OO0 N _boc boc'NH H boc

HN NHNH
259A 43A HO

R =218 + Pnin 189AHHO
mz = 1398 (MtH) +.  HN

-1l NH~I NJboc 0\-HO0 O
‘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, = 2.95
+ min
218A MS (ESI): m/z = 1368 (M+H)".
265A 43A LC-MS (Method 3): R, = 2.90
+ min
218A MS (ESI): m/z = 1384 (M+H)".
266A 44A LC-MS (Method 2): R, = 2.52
+ min
194A MS (ESI): m/z = 1225 (M+H)".
267A 45A LC-MS (Method 3): R, = 2.96
+ min
195A MS (ESD): m/z = 1199 (M+H)".




NH N boc boc' NHr s H,a...... boc 260A 44A HO LC M5
(Method 3): R =2.96 + 7p--Qbo mn 189A jyHjN H O
HN HHN boc M5 (ESI): mz = 1382 (MtH)+. N N HN H 11
H boc O\ (NH O NH Nboc boc, NH H boc 261A 44A HO

LCM5 (Method 2): R, =2.67 + mn 192A N H M5 (ESI):

m z

N, boc

1354 (MrH)-.  HN H N/ 1Y boc 0 O H 1\ VN---4N
NH boc NH boc NH bod®®H | boc 165 Exanple

Precursor Structure Analytical Data No. Exanple 262A

43A- HO LC-MS (Method 3): R = 2.63
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)".
L}
269A 43A LC-MS (Method 2): R, = 2.66
+ min
191A MS (ESI): m/z = 1356 (M+H)".
270A 43A LC-MS (Method 3): R,=2.18 |
: + min
204A MS (ESI): m/z = 1199 (M+H)".
271A 43A LC-MS (Method 3): R, = 2.88
+ min
192A MS (ESI): m/z = 1370 (M+H)".
]
_'i.u. 5
272A 43A LC-MS (Method 3): R,=2.87 |
+ min
211A MS (ESI): m/z = 1297 (M+H)".
273A 45A LC-MS (Method 2): R, = 2.56
+ min
71A MS (ESI): mv/z = 1255 (M+H)".




boc\ mn 217A HH NH M5 (ESI): mlz = 1255 (MtH) +. O
HN HH boc O CGHO Nv v vy | 1NHNOHNbocHN boc
boc 263A. 47A HO CH LCG-M5 (Method 2): R, = 2.57 + nmin
boc, 217A Ha HNH M5 (ESI): mz = 1253 (M+tH) . N HN |
Hil O boc O OHON v Y HOHN HHNC NH boc boc
boc 264A 44A NH LC M5 ( Met ?%% 3): R =2.95 + m n
218A HO boc' NH boc, NH M5 [): mz = 1368 (I\/H—|)+
H ON i~,N...,Nboc HNN~-NHI OH Hboc OO0 NH
boc 265A 43A NH LC- M5 (Method 3): R, = 2.90
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 44A 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 (ESD): m/z = 1239 (M+H)".
278A 44A LC-MS (Method 1): R, = 2.61
+ min
198A MS (ESI): m/z= 1225 (M+H)".
279A 47A LC-MS (Method 2): R, =2.52
+ min
204A MS (ESI): m/z = 1239 (M+H)".




+ _min 218A HO /\ boc' NH H boc' NH H M5 (ESI): mz =

1384 (MrH)+. 41 _ N jboo HN H
"1-OHO Li...... ~NH i
boc. NH LC-MS (Method 2): R = 2

0 O M (ESl):
AY}IH\/ boc O 0 HNC HNC
- LG M (Method 3): R =2
(ESI): mz = 1199 (M+H) +.

18 °

NO H HN N N~H~Hboc

HJr QJI 0 Hboc O
boc 266A 44A HO \ /

.52 +Pmin194A Ho H
mz = 1225 ( M+H) +.

HN NH N-H 1

oc NH boc 267A 45A / \
+ HO mn 195A O O M5

boc O

CH3 OOH Od NH NH boc boc.N1~1 NH boc 166 Exanple

ExapplecluPsgnrs@t riuct ur e Anal ytrbtak Data No. BExmiygtabData
Npgg A glEgample = LGNS (Method 3): R = 2/87
280A - 43A - LC-MS (Method 1): R, = 2.57
v e min
220A ~boc boc | MS (ESD): m/z = 1185 (M+H)".

_NH
boc
281A 43A "o Q O LC-MS (Method 3): R,=2.52
+ min
o) . - +
. s MS (ESD: m/z= 1271 (M+H)".

215A y )
HN N\-:)J\N N
' 0 H H H
boc N OH [¢] HN N
boe J :

el



HO i n 196A|\/S(ESI). mz = 1083 (M+14)' NHN NN,
"N N~bo boc OCH3 O /C H3 OH 1Y bocce CH3 NH N |
H boc 269A43A/ \ - pHLCM (Method 2): R = 2.66 +
HO min 191A 0 boc, NH boc, NH M5 (ESI): mz = 1356

( M+H) + H\/~NNNHboc OHO—|OOH boc., 4 N H
270A43AHO/\-LC—I\/S l\/LnltB 3): R =2.18 + - \ [/
mn bocce bocce 204A HN H!® NNv NH {'" N v» ~NH~{'H N
boc Ms (ESI): mz = 1199 (MtH)+. i H Il ~\H boc 0O

\rOHO 0 0O bocce H H 271A 43A HO\ / LC-M5 (Method
Exe®plarR Emb@digfnts - P - Q

Example 1

(8,11S,14S)-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

ZT
22
pd
I
[\v]

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 -
s Shitide

Yield: 3.3 mg (77% of theory)

MS (ESI): m/z = 612 (M-4HCI+H)".

Example 2

(83, 115,145)-14-Amino-11-[(2R)-3-amino-2-hydroxypropyl]-N-(2-{[(2S)-2,5-diamino-
pentylJamino}-2-oxoethyl)-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1%%]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide tetrahydrochloride



192A HH M5 (ESI): nmz = 1370 (MtH)+. HN NH 1" Ol 1
H boc O CHOIT\- NN~ boc ,NH NH NH boc boc e
boc NH boc 272A 43A HO LC- M5 (I\/Ethod 3): R = 2.87 +
boc boc min 211A H OH HNC H HNC M5 (ESI): mz = 1297
(MtH) . VI NNHboc O HO HO boc, ~-Chl H,C }-CH,
NH N boc' H 273A 45A bqé LC—I\/IS(I\/bthod 2): R =

2.56 + HO JNH min 71A M5 ( Q mz = 1255 (MtH)+. H
OHOOHNNNHH bocOCHSOHN, ~COH ), NH boc

At 0°C, 0.062 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 4.2
mg (0.004 mmol) of the compound from Example 121A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum. .

Yield: 2 mg (64% of theory)
MS (ESI): m/z = 613 (M-4HCI+H)".

Example 3

(85,1185,145)-14-Amino-N-[(15)-4-amino-1-({[(2S)-2,5-diaminopentyl Jamino} carbonyl)-
butyi]-11-(3-aminopropyl)-17-hydroxy-10,13-diox0-9,12% idiazatricyclo[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



NH | boc boc 167 Exanple Precursor Structure

Anal ytical Data No. Exanple 274A 43A HO boc O HN boc
OH LG M5 (Method 2): R =2.35 + HI mn 212A H NHS

H-O~N~\ M5 (ESI): mz = 1257 (MtH)+. HN _ H | boc boc
O LOHO NH | boc 275A 44A/ \ - bo LCGMS (Method 2):

R =2.71 + HOmn 191A O] gc,NH boc, NH M5 (ESI): mz
= 1340 (MtH)+. HN NN N NN j'boc NHH O boc OO0 O NH
| boc 276A 45A - LCG-MS (Method 3): R =2.81 + HO mn
214A 0 0 M5 (ESI): mz = 1103 (MtH) . H NHN N NN

at RIN~the ceaction solution is concentrated in vacuo and coevaporated several times with

dichloromethane. The remaining solid is dried to constant weight under high vacuum.
Yield: 15.3 mg (93% of theory)
MS (ESI): m/z = 654 (M-SHCI+H)".

'H-NMR (400 MHz, D;0): § = 1.55-1.95 (m, 12H), 2.8-3.2 (m, 9H), 3.3-3.7 (m, 4H), 4.29
(m, 1H), 4.47 (me, 1H), 4.7-4.9 (m, 2H, under D;0), 6.94 (d, 1H), 6.99 (s, 1H), 7.16 (d,
1H), 7.31 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example '4

(85,1185,145)-14-Amino-N-[(15)-4-amino-1-({[(25)-2,5-diaminopentyl]amino } 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,

;
B

MS (ESI): m/z = 654 (M-5TFA+H)".

Example 5§

(85,1185,14S5)-14-Amino-N-{(4:)-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 2’6]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide tetrahydrochloride



H boc o CH3 0 05~~ ~OH NH NH | boc boc 277A 44A
Ho-/ LC-M5 (Method 2): R = 2.52 + mn 217A N boc, H
NH Ms (ESI): mlz = 1239 (MtH)+. N J Hl H ~H-~/Ir .
boc ONO HN, HN, NH boc boc 4 boc 278A 44A HO/ \ -
LCMS (Method 1): R, =2.61 mn + 7p--Q/ 198A NH
MS (ESI): mz = 1225 (MtH+_ HN HN Ol 11 bac OH O
HN NI b H oc 0 HNC HNC l{lﬁzboc boc boc 279A 47A HO
/| \ cHLCM (Method 2): R =2.52 + -\ /'

x 4 HCI NH

At 0°C, 0.27 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of

4.6 mg (0.005 mmol) of the compound from Example 117A in 1 ml of dioxane. After 3 h

at RT, the reaction solution is concentrated in vacuo and coevaporated several times with -~ -
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 3.4 mg (99% of theory)

MS (ESD): m/z = 613 (M-4HCI+H)".

'"H-NMR (400 MHz; 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 (t, 1H), 7.4-7.5 (m, 2H).

Example 6

(85,115,14S5)-14-Amino-N-[(15)-4-amino-1-({{(55)-5-amino-6-hydrox yhexyl]Jamino } carb-
onyl)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 tetrahydrochloride



'lrf"l

boc, bocce min NA\NN/N- NH N\N boy M5 (ESI): mz =
1239 (MtH) +. 204A HN fY~)y bOC O 0 0 H bocce N H
168 Exanple Precursor Structure Analytical Data No.
Exanpl e 280A 43A HO/ \ - LCGM5 (Method 1): Ra = 2.57
+ mn 220A HO ) H\~boc boc Ms (ESI): mz = 1185
(MtH)+. N HN H r N~ " OHI\V\7/ NH boc O) _OH OHN O
bocce ,NH N boc H 281A 43A780 1 Lc-MB (Method 3): R
= 2.52 + nin 215A 4 NHboc M5 (ESI): mz = 1271
(MtH) +. HN -A)y NHH O HN boc 0 -, _OH O NvAVAY}L |~
HN H : p

i OH
x 4 HCI i

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)".

«+'H-NMR (400 MHz, D,0): & = 1.25-1.95 (m, 14H),2:9-3.3 (m, 10H), 3.5-3.8 (m, 3H),

4.19 (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- {[(25)-2,5-diaminopentyl |Jamino } -2-
oxoethyl)-11-(3-aminopropyl)-17-hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1%6]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide pentahydrochloride



169 Exenplary Enbodi nents Exanple 1 (85,11

S, 14S)-14-Ami no-N-((1 S)-4-am no-1 -

{[ (2-am noet hyl ) am no] car bonyl } butyl )-11-

[ (2R) - 3- am no- 2- hydr oxypr opyl ] - 17- hydr oxy- 10, 13- di oxo-
9, 12-di azatricyclo[ 14.3.1.12,6]-
henicosa-1(20),2(21),3,5,1q i8-hexaene-8-carboxan1de
tetrahydrochloride HOHO NN HZNNN®2 HH OHO O
"'~7 4 x HCO NH2 NH2 At 0C, 0.084 ml of a 4N hydrogen
chl ori de-di oxane solution are added to a sol ution of
5.7 nmg (0.00¢ \ e conpound from Exanpl e 120A
[ \ A 2 h at RT, the reaction
d/in vacuo and coevapor at ed

several ti oronmet hane. The, remaining
solid is drfed f wei ght @nder hi gh Vacuum
Yield: 3.3 'H%|): Mz, = 612 .
( M 4HCIH i)+, NS Nib- 1

| -[ (2R)-3- am pyI]‘N—(El—

{[(25) -2, 5- di mi no- O

pentyl ] am no} - 2- oxoethyl)-l7 hydroNValO 13-
di azatri cycl H;f 12, 6] -
heni cosa- 1( 21) 3 ﬁH16 18- hexaene-8-carb
tetrahydrochl oride 170 HOHO H

i 0Xx0-9, 12-
i de

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): § = 1.55-1.95 (m, 8H), 2.9-3.2 (m, 6H), 3.26 (m., 1H), 3.3-3.7
(m, 7H), 4.47 (me, 1H), 4.7-4.9 (m, 2H, under D;0), 6.94 (d, 1H), 6.99 (s, 1H), 7.16 (d,

1H), 7.31 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H). -

Example 8

(85,118,148)-14-Amino-N-((15)-4-amino-1- {[(2-aminoethyl)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 tetrahydrochloride



NHZ H2 NHNAOH OHOx 4 HIOI NH2 NH2 At 0C,
0.062 m of a 4N hydrogen chl ori de-di oxane sol uti on
are added to a solution of 4.2 ng (0.004 mmol) of the
conmpound from Exanple 121 Ain 1 m of dioxane. After
3 hat RT, the reaction solution is concentrated in
vacuo and coevaporated several tines with

di chl oronmet hane. The remai ni‘ng solid is dried to
constant wei ght under high vacuum Yield: 2 ng (64%
of theory) M5 (ESI): mz = 613 (M4HCl+H)+. Exanple 3
(85,11 S, 14S) - A \' no/A\(1 S)-4-amno- | -( {
[(2S)-2, HaH-s yer am no } carbonyl) -
butyl]-11-(3-aNi«
_diazatricycl of

heni cosa-1(20}, 2(31), 35,1 ’18kﬁfx ne- 8- car boxam de
pent ahydr ochl dgi g&l\HOIH O NN NJN N N, NHanHz O = H
H 0 x 5 HN NH[z N2 NHg~ ADYOC 0. 4N or"a 4N

a

hydr ogen chl orige- dixqxane sojuti on aré added to a
solution of 22.8 ny .02 mmol) ofN the conmpound from
Exanmple 113A in 1 n;QE?SFioxane. After 3 h 171 at RT,
the reaction ot bl on i goncentrat dyyn vacuo and

coevapor ated several timesSith dichlofonethane. The
remaining solid is dried to constant wei ght under high

At 0¥8,C (5“1@ ml X% g léll(\jl:hy:clirsdg%n c ogigg’-%oc))(fané sho gtE(}/rP are added to a solution of -

12 mg (0.012 mmol) of the compound from Example 130A in 1 ml of dioxane. After 3 h at
RT, the reaction solution is concentrated in vacuo and coevaporated several times with
dichloromethane. The remaining solid is dried to constant weight under high vacuum.

Yield: 8.8 mg (99% of theory)
MS (ESI): m/z = 597 (M-4HCI+H)".

'H-NMR (400 MHz, D;0): § = 1.55-1.95 (m, 8H), 2.9-3.2 (m, 8H), 3.4-3.7 (m, 4H), 4.25
(m., 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-((15)-4-amino-1- {[((1S)-4-amino-1- {2-[(2-aminoethyl)amino]-
2-oxoethyl }butyl)amino]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
pentahydrochloride



M5 (ESI): mlz = 654 (M5HCI +H) +. ' H- NMR (400 MHz,
D20): S = 1.55-1.95 (m 12H), 2.8-3.2 (m 9H), 3.3-3.7
(m 4H), 4.29 (ne, 1 H, 4.47 (e, 1 H, 4.7-4.9 (m
2H, under D20), 6.94 (d, 1 H), 6.99 (s, 1 H, 7.16 (d,
1H, 7.31 (s, 1 H, 7.35 (t, 1 H, 7.4-7.5 (m 2H)
Exanple 4 (85,11 S, 14S)-I4 ino-N-[(1
S)-4-amno-1-({[(2S)-2, 5- di! i nopentyl]am no }
carbonyl)- butyl]-I

1- (3-am nopropyl)-17- hydroxy-10, 13-di oxo-9, 12-di azatri
cyclo[ 14.3./ , 6

heni cosaio
penta(hydrot
tetrahydro
HPLC ( Repro

5. car boxani de

3 as ~

s conyert by preparative

ac tomtril /0. 2%

aqueous H N : . : 2he .
tetra(hydr ot At e) : LOﬂNB (N@t%od 10) Rt =

d
2.21 min, WM (ESI)Y mz =6 (M 5TFA+H) +. Exanple 5
(85,11 S, 14S) - 14- Anj no- N-
1)

{(4S) - 4- an1ﬁ5H§'[(2 nmnoethy 1,no] - 5- oxopent yl
}-11-[(2R) - 3 -ani no- 2-‘hydr oxypropyl ]
-17- hydroxy 10, 13 -di oxo0-9, 12-di azatricyclo [

Iorldeosal.
il

At 016 §]4N }B@ 5@ El'orlhe d1oxane sol t10n are dded to a solution of
s eres Jﬂlsmaén@asa % 0> st R ﬁsl,mm

4.6 ng (0.005 nmol ) of the conpound fron1Exaane 11 7A
inl of di oxane. After 3 h at RT, the reaction
solutlon is concentrated in vacuo and coevapor at ed
several times with - -

Yield: 17.5 mg (99% of theory)
MS (ESI): m/z = 725 (M-5HCI+H)".

'H-NMR (400 MHz, D,0): & = 1.45-2.0 (m, 12H), 2.36 (i, 1H), 2.9-3.2 (m, 11H), 3.4-3.7
(m, 4H), 4.1-4.25 (m, 2H), 4.47 (i, 1H), 4:7-4.9 (m, 2H, under D,0), 6.94 (d, 1H), 6.98 v
(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-{[((1S)-4-amino-1- {2-[(2-aminoethyl)amino]-
2-oxoethyl }butyl)amino]carbonyl }butyl)-11- [(2R) 3 -amino-2-hydroxypropyl]-17-
hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1%]henicosa- 1(20),2(21),3,5,16,18-
hexaene-8-carboxamide pentahydrochloride :



di chl oronet hane. The remaining solid is dried to
constant wei ght under high vacuum Yield: 3.4 ng (99%
of theory) M5 (ESI): mz = 613 (M4HC1+H) +. 'H NMR
(400 M+z; D20): S =1.47-1.67 (m 2H), 1.75-2.09 (m
4H), 2.89-(m 1H), 2.95- 3.25 (m 7H), 3.3 (e, | H),
3.4 (me, 1H), 3.5-3.7 (n1 %i% 3.86 (ne, | H, 3.98
(me, I H, 4.4 (m 1 7-4.9 (m 2H, under D20),
6.94 (d, 1H), 6.99 (s, 114) 7.16 (d, 114), 7.31 (s,
1H), 7.35 (t, 1H), 7.4-7.5 (m 2H). Exanple 6 (85,11
S, 145S) - : { S)-4-amno-|

- ({[Kds
onyl ) but
9, 12- d|a~atr|cyclo[ 4.3.1.12,6]-

heni cos&-1(2Q), 1), 3,5, 16, 180hexa ne- & car boxam de
t etrahydyoc N r| 173
HN NN :

oIS R

0.87 m of a 4 hydﬂoge chl ori dél di oxane Bol ution are
added to a sol ut 0 0. 058 mmol ) of the
compound from Exa Ie 128A in m of di oxane. After 3

h at RTx.smbe reagtion sol uti |s concentrated in

vacuo and coevapor athdd, sever al tiMds with

di chl oronet hane. The remaining solid is dried to

- constant wei ght under high vacuum Yield: 46 ng (97%

" At 08F, 6. beol v a UK-HyBrdghk chiogdd-djoxait sctutionBete ilded td/B sola8by of

13 nif @.0% BH81) (¥ HEEImigdund frok BR{16 084 Mz | D@ Hiox@nés After 3 h at
RT, the4@actiof 501(1mm kAddheentrald3n Iadud and Qbavapgra%d%ege&mlmgé")wth

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-5HCI+H)".

'H-NMR (400 MHz, D,Q):.5 = 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 (me, 1H), 4.1-4.21 (m, 2H), 4.44 (m,, 1H), 4.7-4.9 (m, 2H,
under D,0), 6.95 (d, 1H), 7.0 (s, 1H), 7.18 (d, 1H), 7.3-7.4 (m, 2H), 7.4-7.5 (m, 2H).

Example 11

(85,118,145)-14-Amino-N-{(15)-4-amino-1-[({(45)-4-amino-6-[(2-aminoethyl)amino]-6-
oxohexyl}amino)carbonyl]butyl}-11- [(2R) 3-amino-2-hydroxypropyl]-17-hydroxy-
10,13-diox0-9,12-diazatricyclo{14.3.1.1% ]hemcosa—l(20) 2(21),3,5,16,18-hexaene-8-
carboxamide pentahydrochloride



(o2]

4.19 (me, | H), 4.4

D20), 6.94 (d, 1 H),

7.31 (s, 1 H, 7.35

Exanple 7 (85,11 S, 14

- (am nomet hyl )-2- { |

-2-

oxoet hyl )-11-( 3-am nopropyl1)7817 hydr oxy- 10, 13- di oxo- 9,

12-di azatricyclo [ 14.3.1.12,6]-

heni cosa- 1(20), 2(21), 3,5, 16 18- hexaene- 8- car boxami de

pent algydnochl geide 174 HOH ~OOH NN~ "N NN NH2 2

A NH2 NH2 At 0C, 0.94 ml of a.4N

‘ di oxane solution are added to a -~
sol utfon of . g (0.062 mml) of the conpound from
Exanpl e %ZQA(Dn 1 of di dane. After 3 h at RT, the

, reaclionpnsol ufionl|is canen rated in _vacuo anc{(jI
AQevapyf at ed” seyef al t| NKWM‘&/MH
rémai nling splidHis diiedto chnstant ht [lunder hi gh?
vacuunt. . - : \_=7ke| @: 5 (99% of t WNE&ryP M5 (ESI):
mz = 626 (M 3HCL+H) +. ' (400 MHz, D20): S =
155X’L59|@(m H), 2.9-3.2 m 6H), 3.26 (me, 1H),

3-3.7 l THNH4. 47 (m,, NHE) , 4.7-4.9 (m 2H,

under D20), 6.94 (d, 1 , 6.99 (s, 1 H, 7.16 (d, 1
H, 7.31 (s, 1 H, 735(t 1H, 7..4-7.5 (m 2H).

At oE@am i %fﬁ a8, hyailo %ﬂl%}xd&ﬂw&rah@gmi}h&{ dke A t8 A sBRitioh of -

m %’ﬁ Qn 5 ane. Cr a
T ﬁﬁ% % AR A ™ t

51‘(921" éer%al lgg f_%ll(ﬁg)gélgﬂ éO gorggilnbg)e(‘gm ldréder high-vacuum..
tet rahydr ochl ori de 175 HO

Yield: 17.5 mg (99% of theory)

1 H, 4.7-4.9 (m 2H, under
( 1 H, 7.16 (d, 1 H,
.4-7.5 (m 2H).
-N-((2 S5)- |

m nopentyl] amno }

dlCh (

MS (ESI): m/z = 741 (M-SHCI+H)".

'H-NMR (400 MHz, D,0): § = 1.45-2.05 (m, 10H), 2.55 (m., 1H), 2.68 (m,, 1H), 2.8-3.2
(m, 10H), 3.3-3.7 (m, 4H), 3.86 (., 1H), 4.21 (m,, 2H), 4.44 (m,, 1H), 4.7-4.9 (m, 2H,
uider D;0), 6.94 (d, 1H), 6.99 (s, 1H), 7.17 (@, 1H), 7.33 (5, 1H), 7.35 (¢, 1H), 74-7.5 (m,
2H)*

Example 12

(85,1185,145)-14-Amino-N- {(15)-4-amino-1-[({(4S)-4-amino-6-[ (2-aminoethyl)amino]-6-
oxohexyl}amino)carbonyl]butyl}-11-(3-aminopropyl)-17-hydroxy-10,13-diox0-9,12-
diazatricyclo[14.3.1. 126]hemcosa-1(20) 2(21),3,5,16,18-hexaene-8-carboxamide penta-
hydrochloride



HOON"'j, NlII"~NHZ H2 N=N=Ham OO x4 HC NH
2 NH2 At 0C, 0.181 m of a 4N hydrogen
chl ori de-di oxane solution are added to a sol ution of
12 mg (0.012 mmol) of the conpound from Exanpl e 130A
in 1 mM of dioxane. After 3 h at RT, the reaction
solution is concentrated in_vacuo and coevapor at ed
several times with dichlorldfethane. The remai ni ng
solid is dried to constant wei ght under high vacuum
Yield: 8.8 ng (99% of theory) Ms (ESI): mz = 597

) +. ' e

(M 4HG: t (400 Mz, D20): S = 1.55-1.95 (m

akd @ 1), 3.4-3.7 (m 4H), 4.25 (nme, 1

H)- 4.7-4.9 (m 2H, under D20), 6.94

(d, ,' H, 7.17 (d, | H, 7.32 (s, | H),
7.354(t, O 7. : H:iﬁb. Exanple 9 (8S,11 S,

145) ' S) f4-anjfno- | - [((1 S) {#-an no- .
IHN 2 am Ny gﬂ_ 0] “NZ- oxett } \/\NHz

bdt yl') 2ni nokcar ionyl : H

}butyl)™-11-( m nop?opyl 17- hydr oxy- N2139di oxo-
9, 12-di azatriclycl of

14. 3. 1 s4#8§] henkgcosa- 1(20), 2 1%, 3,5, 16, 18- hexaene- 8-ca
rboxani de pent arochl ori deNI'z6 HO INH2 HO O O N
N,,,, ,,NHz HZNNNN-'"A H=HH OO

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 (ESD): m/z = 716 (M-SHCI+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 (m,, 2H), 3.5-3.7 (m, 3H), 4.2 (m,, 1H), 4.46 (m., 1H), 4.7-4.9 (m, 2H,

under D,0), 6.94 (d, 1H), 6.98 (s, 1H), 7.17 (d, 1H), 7.32 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, *
2H).

Example 13

(85,115,145)-14-Amino-N-[(15)-4-amino-1-({[(25)-2,5-diaminopentylJamino } carbonyl)-
butyl]-11-[(2R)-3-amino-2-hydroxypropyl]-17-hydroxy-10,13-dioxo0-9,12-diazatricyclo-
[14.3.1.1*%Thenicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide pentahydrochloride

x
Shadibe



X5 HO NH2 NH2 At 0C, 0.29 ml of a 4N hydrogen
chl ori de- di oxane sol ution are added to a sol ution of
24 ng (0.02 mnol) of the conmpound from Exanpl e 133A
in 1 m.of dioxane. After. 3 h. at RT, the reaction
solution is concentrated in vacuo and coevapor at ed
several times with dichlor t hane. The renai ni ng
solidis dried to constant ! i ght under hi gh vacuum
Yield: 17.5 ng (99% of theory) M5 (ESI): nmz = 725

( M 5HC1+H) +. H—NI\/R(400 MHz, D20): S = 1.45-2.0 (m
12H), 2.36 (ne 32(m 1 H, 3.4-3.7 (m

4H), 4.1-4HQ 7 (me, I H, 47-4.9 (m 2H,
under D20), 6. 6.98 (s, 1H), 7.17 (d,
1H), 7.32 (s, (,1H)7475(m2H)
Exarrple 10 (8%, 4Amno N-((l S}\‘4amno-

{ [((1 S) 42y flani no]
2 oxoet hyl 2 bullyl ) ani ne] ca bonyl }Hbut 1)- 1

1-[ (2R) - 3- ani no- 2- hy 9Br 8pyl

hydr oxy- 10, 13- di oxo- 9,|12- dlazatrrgzclo[l4 3.1.1

2' 6] heni cosa- I{ 208G, 2( éﬂf 5, 16, 18Ny H
hexaene- 8- car boxam de perftzahydrochl ort de 17# - HO NH2
HOOO NH2 N NNNN-~NH2 HHH OOHO x5

0.16 . qf - AN hydr og .
At Otﬁrf %5‘5%@'5? %Q%I %FWSHd%falé’xé'&"d%)éUtt% e asjegty 8 Aolytion of
s ()OfrtPPUtl%@ BOFFeUNe L3 Foi Exdebiioxamy Afiep3-h at:-
RT 1hq¢a%lpnépbl%aﬁes Confendyate if vaguo gaTt cogyaporaserksavenal times with
dichwomethare. iThe conarmgsaliet drwd\t@cwta@n weightvaieo highedcuum.
several times with

Yield: 13.5 mg (93% of theory)
MS (ESI): m/z = 670 (M-SHCI+H)".

'H-NMR (400 MHz, D,0): = 1.5-2.05 (m, 10H), 2.8-3.2 (m, 8H), 3.3-3.7 (m, 5H), 3.86
(me, 1H), 4.30 (e, 1H), 4.4 (m, 1H), 4.7-4.9 (m, 2H, under D,0), 6.94 (d, 1H), 6.99 (s,
1H), 7.17 (d, 1H), 733 (s, 1H), 7.35 (t, 1H), 7.4-7.5 (m, 2H).

Example 14

(85,1185,14S5)-14-Amino-N-((15)-4-amino-1-{[((4S)-4-amino-6- {[(25)-2,5-diaminopentyl]-
amino }-6-oxohexyl)amino]carbonyl } butyl)-11- [(2R) -3-amino-2-hydroxypropyl]-17-
hydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1*°]henicosa-1(20), 2(21),3,5,16,18-
hexaene-8-carboxamide hexahydrochloride



+

di chl oronet hane. The remaining solid is dried to
constant wei ght under high vacuum.._ ...........

Yield: 9.5 nmg (99% of theory) I\/IS(EI) mz = 741

(M5HA +H) +. "H NWMR (400 MHz, D2Q:,6 = 1.4-2.05 (m

10H), 2.37 (nt, 1H), 2.53 (neE, 1H) 2.8-3.2 (m 10H),

3.3-3.7 (m 3H), 3.86 (ne, lé .21 (m 2H), 4.44

(me, 1H), 4.7-4.9 (m 2H, ﬂder D20) 6.95 (d, | H,

7.0 (s, | H, 7.18 (d, | H, 7.3-7.4 (m 2H), 7.4-7.5
(1

(m 2H) Exanpl e 11 (85,11 S, 14S)-14- Ami no-N- {
' I

-[ (2- am noet hyl ) am no] - 6- oxohexyl }
tyl } -11-[(2R)-3 T
- am po- 2 hydr oxypy opyl ] -17-hydroxy-
tricyclo[

. ni chsa- N 204 2( 1618-
anm dé perﬂahyroc ori e 1 Q
HZNNd)IN~-NH8 Hy2 0 NH2 0 x 5y

0C, 0.29 m o IZ{N hydr ogen chl ori de- df oxane sol uti
are added to soI ution of| 24 ng (0.02 nmmol) of the
conpothdCk r om le 135ANQul m of dioxane. After N,
h at RT, ther tion solutloﬁls concentrated in
vacuo and coevaporated several tines with

At Ogg (EtL’ Hﬁ%ﬁéﬂgﬂw m%grc Iﬁmlqr}%eé%t?orl e?re%{iéq%go af?lugoH%fQQ. SESTUTIC LR

mg (Od@doramob) 19é dreyopmpgup @Pan ¥ample 138y i md pfdlippgne. After 3 hat

RT, 1h¢mmop4gmtlwzs com@)tratsg 7 vacupmang c@gva(matmqyeraiztlmgs with

dichjaremethi). The 88ndimng sok] is died-t@ constantrwelghOkfder Bigh-\Beum.
(m 4H), 3.86 (m I H, 4.21 (m, 2H), 4.44 (m, | H),
4.7-4.9 (m 2H, under-D20, 6.94 (d, 1 H, 6.99 (s, 1
H, 7.17 (d, | H, 7.3 3 "'(s =1H, 7.35 (t, | H,
7.4-7.5 (m

Yield: 16.5 mg (78% of theory)

MS (ESI): m/z = 798 (M-6HCI+H)".

- "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, 1H), 7.4-7.5 (m, 2H).

EXample 15

(8S,118,145)-14-Amino-N-((1S5)-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*%]henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide
hexahydrochloride



2H): k..." ~.,. Exanple 12 (85,11 S, 14S)-14- Am no- N
{(1 S) 4 am no- |

-[ ({(45) - 4-anmi no- 6-[ (2-am noet hyl ) am no] - 6- oxohexyl }
ani no) carbonyl ] butyl

}-11-(3-am nopropyl )-17- hydroxy-10, 13- di oxo-9, 12-

di azatricyclo[14. 3. 1. 126] hﬁ{y cosa-1(20),2(21),3,5,16,1
8- hexaene- 8- car boxam de pe hydrochl oride 179 HO\
\' / HOON~~~HNN'NVv '"NN"~NHz z HHO ONH2
O x5 HCI NH2 NH2 At 0C, 0.26 ml of a 4N hydrogen

chl oy FBe, sol ution are added to a solution of
) of the conmpound from Exanpl e 136A

; After 3 h at "RT, the reaction

H) - g

mz 11716 M5HIC1+ +. ':H- NMR (400

1.45-9. 05 12H) 02 555(ne, 1H),

2.9-3.2 (m|0H),342(,2H), . .

4.2 {gmRc ' H) .\4.46 (m, 4.7-4.9 (m 2H, under  NH,
D20), 6.94 (d, NHH), 6. 98 (sNH1 H), 7.17 (d, 1 H),

7.32 (s, 1 H, 7.35 (t, 1 H, 7.4-7.5(m u... 2H.

Exanpl e 13 (8S, 11 S, 14S)-14-Am no-N-[(1 S)-4-amnm no- |
At 0°C{0.B { #5bf 8 4N-HlidedHen @RRAIdY dioxaft ButiorCAE BN th-a solution of29 -
mg WY Ithmdi o {iRRbmpoahd ﬁemZquﬂ@mx ROV il of dioR¥N RRé: 39 at
RT, f}i'eel’egdtﬁﬁgol%tl sddoﬂéé’rﬁlr geysap ted several tlmes \é/lth
dich O:l-mgoxam é‘h en{“é’??%?%c jdriet 2&0 (Qf t wei tunder %1g% VG,

~Yield: 16.5 mg (78% of theory)

MS (ESD): m/z = 782 (M—6HC1+H)+.

+

'H-NMR (400 MHz, D,0): § = 145-1.95 (m, 16H), 2.60 (m., 1H), 2.83 (m,, 1H), 2.9- 330
(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

(85,118,14S8)-14-Amino-N-[(15)-4-amino-1-({[(15)-4-amino-1-(2- {[(2S)-2,5-diaminopentyl]-
amino}-2- oxoethyl)butyl]armno}carbonyl)butyl] 11-(3-aminopropyl)-17-hydroxy-10,13-
diox0-9,12-diazatricyclo[14.3.1.1%%]henicosa-1(20), 2(21),3,5,16,18-hexaene-8-carbox-
amide hexahydrochloride



HOHO NHINNNNNHZ OH_HOHOXx 5 HC NH2 NH2
NHZ At 0C, 0.256 ml 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 di oxane.
After.1lh at:,:: RT, the reaction solution is
concentrated in vacuo and 3%3 aporated several tines
with dichloromethane. The mai ning solid is dried to
constant wei ght under high vacuum Yield: 13.5 ng (93%
of theory) I\/S(ESI) mz = 670 (M5HCL+H) +. ' H NWR
R0) :

(400 .5-2.05 (m 10H), 2.8-3.2 (m

8HHO 3.86 (me, 1H, ANBY (rn, 1 H),

4.44 (n® 4.9 (m 2H, under[ D20), 6.94 (d, | -
H, 6.99 7.17 (d, I H), 42 ."33 (s, | H),

7.35 ( .4-7}5 (in, 2 14 (85,11

S, 14S) {14- - amj|no-

- 6- 6xohe I)ahino}tarbmnyl}butyni 11- [(2R§ 3-a
- 2- hydr oXypropyk] -17- O
hydr oxy- 10, 13- di pxo-9, 12-di azgtri cycl of

14. 3. 1. % heni gosa- 1(20), 2(41), 3,5, 16, 18-
hexaene- 8- car boxa hme hexahydr otNHiori de 181 HO H
Nz NNN""~N6 N “H2 NO HH

At 0°C, 0.3 ml of a 4N hydrogen chloride-dioxane solution are added to a solution of 28
mg (0.02 mmol) of the compound from Example 140A in 1 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): § = 1.4-1.9 (m, 16H), 2.4 (m,, 1H), 2.54 (mn, 1H), 2.85-3.2 (m,
11H), 3.29 (m,, 1H), 3.39 (m,, 1H), 3.45-3.65 (m, 2H), 4.1-4.25 (m, 2H), 4.47 (m., 1H),
4.7-4.9 (m, 2H, under D,0), 6.94 (d, 1H), 6.99 (s, 1H), 7.17 (d, 1H) 7.33 (s, 1H), 7.35 (t,
1H), 7475(m 2H).

Example 17

(85,115,145)-14-Amino-N-[(15)-4-amino-1-({[(1S)-4-amino-1-(2-{[(2S)-2,5-diaminopentyl]-
amino}-2-oxoethyl)butyl]amino}carbonyl)butyl]-11-[(2R)-3-amino-2-hydroxypropyl]-17-
hydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1**]henicosa-1(20),2(21),3,5,16,18-
hexaene-8-carboxamide hexahydrochloride



OHONH2 0 x6 HOI NHNHNHz z z At 0C, 0.31 ml of a
AN hydrogen chl ori de-di oxane sol ution are added.to a
solution.of,29:. ng (0.021 mml) of the conpound from
Exanple 138A in 1 m of dioxane. After 3 hat RT, the
reaction solution is concentrated in vacuo and
coevapor at ed several tines \éfith di chl or onet hane. The
remai ning solid is dried t d8%onst ant wei ght under hi gh
vacuum Yield: 16.5 ng (78% of theory) M5 (ESI) n z

= 798 (M6HC1+H)+ - "B NMR (400 MHz, D20): 6 =

1.45-2.Q A~ Z.50 (e, | H), 2.72 (me, | H),

2. Bo Y me, 1 H), 4.23 (pd\H,1 H), 4.46

(e, 4 ) 2H, under D20), 6.94 - {d, 1H),

6. 99 (s H) , (d, | H, 7.33 (4, 1H), 7.35 (t, |

H, 7. (mOZH) Exanple @5 (8§, 110

S, 14S) 14- S) H4- anf|no- .
[ (GA8-Emi ﬂ[c Nog_5- " Ho 3

- 6- bxoheMyl ) afri no nyl 3 H H

butyl ) - 19- ( 3- P9I ) - 1% hydr oxy- 10, 13- di o

9, 12-di azatricyd|l of
14. 3. 1. % % hem cosa-1(20),2(21), 3,5, 16, 18- hexaene-8-c
ar boxarfi 4E™ hexahygrochl or i de HOH O O NHz RNNW,
HZNNN" AN=H OONH# Ox 6 HI NH NH NH2 2 2 At
0C, 0.31 m of a 4N hydrogen chl ori de-di oxane sol ution

At.Oaéfb,?éjgl?gf 1 QN%yﬁpolglé}l icﬁ’l%rigé-'d%?(ane 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.z... .- - . .-

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, underDZO) 6.95 (d, 1H), 7.0 (s, 1H), 7.17 (d, 1H), .
7.29-7.6 (m, 4H).

Example 18

N°-(N2- {[(SS 118, 14S) 14 Amino-11-(3-aminopropyl)-17-hydroxy-10,13-dioxo-9,12-"
diazatricyclo[14.3.1.1*]henicosa-1(20), 2(21),3,5,16,18-hexaen-8-yljcarbonyl}-L-
ornithyl)-N-(2-aminoethyl)-L-ornithinamide pentahydrochloride



nmg (0.021 mmol ) of the conpound from Exanple 139A in 1
m of dioxane. After 3 h at RT, the reaction solution
is concentrated in vacuo and coevaporated severa

times with dichloronmethane. The remaining solid is
dried to constant wei ght under high vacuum Yi el d:
16.5 ng (78% of theory) MS %%SI mz = 782 (M 6HCL+H)
. "H NWR (400 MHz, D20): d 45-1. 95 (m 16H), 2.60
(me, 1H), 2.83 (m 1H), 2.9-3.3. :- (m 1O0H), 3.3-3.75
(m 6H), 4.24 (rre 1H), 4.49 (e, 1H), 4.7-4.9 (m 2H,
under C 6.9 1 H, 6.99 (s, 1 FD, 7.17 (d, 1
.35 (t, 1 H, 7.4-7.5 (n1 2H)
14S) 14- Ant no- N—[(l S) 4- am no-

-({ I ( I -(2- {_[(25)-2,5-diam nopentyl]-
am no} [

car bo

di ¢l

14.3.1.1a6]h

r box-

" HN_NNN

At 0C, 0.3 m of N hydroge Iorlde xane
solution are added to a sol utionZof 28° (0.02 mmol)

of the conpound from Exanple 140A in 1 m of dioxane.

at t he ctjon solutlon [
At OA{an@é%fr}laf ééNFiwd\%aah&Hg ﬁaqa?%argéa%qdép asplygign of. -
3dimmehof thsgompenad ’Fc.. ?ﬁﬁ%l@bml@fﬂ@xa@q é\a%er-’)h at
RT ﬁlt? r@@ﬁﬁ@paﬁbtlﬁépwcww&d ipivgenoandipgayaperasedisevoml tiges with
dichlgougihhng. HborgmaivBg(sB8i )s: drigdzo conp@mt (MekghH@1dekfhigh vacuum.
"H NVR (400 MHz, D20): b = 1.4-1.9 (m 16H), 2.4 (ne,

1H, 2.54 (m, 1H), 2.85-3.2 (m | | H, 3.29 (ne, 1
FD, 3.39 (m, 1 FD, 3.45-3.65 (m 2H), 4.1-4.25 (m
4.47 (e, 1 , 4.7-4.9 (ni,-2H, under D20),

Ylel%_é"flm%q%%‘}?f‘the%r%g (s, 1H), 7.17 (d, 11); 7.33 (s,

MS (ESI): m/z = 711 (M-5HCI+H)".

'"H-NMR (400 MHz, D;0): & = 1.45-1.95 (m, 12H), 2.9-3.25 (m, 10H), 3.38 (m{, 1H), 3.5-
3.7 (m, 2H), 3.96 (m., 1H);"4.26 (m., 1H), 4.47 (me, 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

(8S,1185,145)-14- Amino-N-[(15)-4-amino-1-(2- {[(25)-2,5-diaminopentyl J]amino } -2-0xo-
ethyl)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 penta(hydrotrifluoroacetate)



1 H, 7.4-7.5 2H). Exanple 17 (8S,11
S,14S)-14-Amno-N-[ (1 S)-4-amino-I -({ [(1 S)-4-am no-
I -(2- { [(25)-2,5-diam nopentyl]- am no }

- 2-oxoet hyl )butyl] am no } carbonyl)butyl] -11-

[ (2R) -3 -am no-2- hydr oxypropyl ]-17-

hydr oxy- 10, 13- di oxo0-9, 12-di gzatricycl o [

14. 3. 1. 12' 6] heni cosa- 1( 20) ,] 1),3, 5,16, 18-

hexaene- 8- car boxam de hexahydrochl oride 184 HO 1NH2 -
HOOON,J~HNNNNNNH z OHHOHH x 6 HC
NH2 NH2 NH 2 0—=9 m of a 4N hydrogen

chl ori de- dbs ( 3 @ are added to a solution of
36 ng (0.026 Y O—¢he conmpound from Exanple 141 -A
in 1 nm of dioxane. Aftex 3 h at RT, thgyreaction
solution is .oncHgiL%;ed in Macuo and codvaporat ed
+several tjRes W t h—argh sy omeLha AN I Ni
solid is driedito gonstantllwei ght dnder hi
vacuum:-,:. _ Yie
mz = 798 (M 6HCL+H)

H NMR (400 Mz, D20):
1.4-2.05 (m 14H), 2. me, | H»NR:54 (m, MH),
2.85-3.2 (m 11 H), 3. (m, 1 H,%3.39 (me, 1 H),
3.45-3.65 (m 2H), 3.85 (me, 1 H), 4.1-4528 (m 2H),
4.45 (me, | H, 4.7-4.9 (m 2H, under D2(), 6.95 (d, |
H, 7.0 (s, 1H, 7.17 (d, | H, | - 7.29-7.6 (m 4H).

At 0B adrp9 enl DE a MBE HyPogeh[chBEdE-i X ahd §)lutldn Amiaddeditola solution-of = .~ ==- s

15 mg @-@3 mmphaifyie) cohbolayid froxyEddnple1 d3 %01 tibZdioxane. After 3 h at
RT, thexeadtion@yLhkioh is concentrated in vacuo and coevaporated several times with

dichidtorethade? ThE h@hhie RS aold Aried (€ tdnstan® whfshl Bn @ %aBNvaBulth. The
crude pP@uRPRYbnVerteld by preparative HPLC 5gRe rosil ODS-A, mobile phase acetoni-
trile&%%%ﬁ%éé%%%@Jg&?a}%ﬁ@gga Ig}QS)—'J'g _§) 1httoqhen g %/drotriﬂuoroacetate).

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 (m,, 1H), 3.5-3.7 (m, 2H), 4.21 {my, 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, 1 H), 7.35 (t, 1H),
7.44-7.55 (m, 2H).

Example 20

(85,115,14S5)-14-Amino-N-(1-(2-aminoethyl)-3-{[(25)-2,5-diaminopentyl Jamino }-3-oxo-
propyl)-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)



185 HOMMH OO FIiN2 NHHZ OO NH2 NH2 NH2 x 5 HC
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
mol ) of the conmpound from Exanple 142A in 1 m of

di oxane. After 3 h at RT, the reaction solution is
concentrated in vacuo and qggvaporated several tines
with dichloromethane. The mai ning solid is dried to
constant wei ght under high vacuum Yield: 34 ng (99%
of theory) Ms (ESI): mz = 711 (M5HCL+H) +. ' H NMR

(400 MHz, S ==2=+45-1.95 (m 12H), 2.9-3.25 (in,

| % 5- 3.7 (m 2H), 3.96 (ne,
1|-—|)4.|3 (m 1 H, 4.7-4-9 (m 2H,
under (O—AH), 6.99 (s, 1H), 7.17 (d) 1H),
7.33 (s , s\H, 7.4-7.5 (m 2HNHExanpl e
19 (85, 11 - Amigjo- NH(1 S) - 4- ani no- 1- ( 2-

2 ] A
i dr oxy-10,|13- di oxo

-9, 12-di aza®ri cysl o[ a. o)
heni cosa- 1(20), 2(21), 3, 5, 16, 18- hexaene- 8- car boxair de
penta( hydrotrifluorpacetate) 186 IHOHNHZ N N H2N
HO O- ONH2 NH x 5 TFA AtNDg, 0.19 ni ofNH; 4N
hydr ogen chl ori de- di o¥¥fhe sol ution-are added-to a
solution-of 15 ng (0.013 nmol) of the conmpound from

- —Exanpl e 143A in 1 m of dioxane. After 3 K9%atFART, the
reaction solution is concentrated in vacuo and

evaporated several fjinmes with
At 098, O%J ml of'a 4N hydrogen chloride-dioxane solution are added to a solution of 14.8

mg (0.013 mmol) of the compound from Example 144A in 1 ml of dioxane. After 3 hat
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: 8.9 mg (57% of theory)

MS (ESD): m/z = 654 (M-5TFA+H)".,

5
S STR

'"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

(88,115,145)-14-Amino-N-[(1S)-4-amino-1-(2- {[(2S5)-2,5-diaminopentylJamino } -2-0xo-
ethyl)butyl}-11-[(2R)-3-amino-2-hydroxypropyl]-17-hydroxy-9-methyl-10,13-dioxo-
9,12-diazatricyclo[14.3.1.1%®]henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxamide
pentahydrochloride



di chl oronet hane. The remaining solid is dried to
constant wei ght under high vacuum The crude product
is converted by preparative HPLC (Reprosil ODS- A,
nobi | e phase acetoni- trile/0.2% aqueous
trifluoroacetic acid 5:95 -* 95:5) into the
tetra(hydrotrifluoroacetatg% Yield: 5.4 ng (34% of
theory) M5 (ESI): mz = 66 PN¢5TFA&FD+. ~H i NMR (400
MHz, D20): S=1.4-1.9 (m 12H), 2.39 (m; 1H), 2.57

(m 1H), 2.83-3.1 (m 914); 3.32 (m, I H, 3.41
(m, I H, 3.7 ¢m H, 4.2 (m, | H, 4.46 (m,

Il H, 4o nder D20), 6.94 (d, | H), 6.98
(s, I H, 32 (s, I H, 7.35 (t, IH,
7.44-7.55 . anpl e 20 (85,11

S, 145S) - 1 ng- N- (@- (2-})am noet hyl ) -3- {[(RH)-2,5

propyly) - (\$- amTopPrQf
-di azat7icycllo[ %4.3.71.12,[p]
heni cosa- 1( 28), 2(R1), 8H5, 1B, 18-%kexa@ne- 8- car b
penta( hydrotrifluo Eﬁgate) 187 |HOHONHR N"J~ "
N N HN H Q%QJ\I N NH2- x5TF At 0C, O. 19Nm? of
a 4N hydr ogen | oxi de- di oxane sol UNHgn are added“to a
solution of 14.8 niH{0.013 mol) of the conpound from
Exanple 144A in 1 m of dioxane. After 3 h-at RT, the
reaction solution is concentrated in vacuo and
At 0e0LY dplomhd Lal4N diwerogen thioEde-dioxhne ghilwiinaire sdicdane sollitien of
12.918EE0). 0 INgn®Y) dfdhd Contiduad filoeh BERAHHIBNY 8 M8h Y] ofdetkiandiAder 3 h
at RY 2l Wt JSo lutidiiid omkieABMEY irl $achd BHEESSHpihteR sERAAIAN & 8ith
dichldRbizeth BRPTAS kdm Shis; BotidRRYLef 1 ba%@an@evgggﬂ%ﬁde} high8/aluad®
aqueous trlfluoroagetlc acid 5:95 -> :5) I ntd the
tetra(hydrotrifluoroacetate). Yield: 8.9 ng (57% of
Yieltheaigy($5% of theory) :

~ MS (ESI): m/z = 698 (M-SHCI+H)".

The examples listed in the following table are prepared in analogy to the procedure of
Example I, as hydrochloride or hydro(trifluoroacetate) salt according to the respective

isolation method. .. e
Example Precursor Structure Analytical Data
Example
No.
22 112A LC-MS (Method 10): R, =

1.80 min
MS (ESD): m/z = 654 (M-
4TFA+H)".

23 114A LC-MS (Method 10): R, =
2.11 min
MS (ESI): m/z = 639 (M-

4HCI+H)".




o]

M5 (
D20) :
(m

(e,
6. 9-

7.42-7.52 (m 2H). Exanple
S, 14S)-14- Amino-N-[ (1 S)- 4]
{[(29)-2,5-dianmi nopentyl] am no)

ESI) :
8 = 1.
9H), 3.2
IH), 4.
7.0 (m

=6 (M 5TFA+H) +. .
5-2.0 (m 10H), 2.4-2.65 (m
5- 3.47 (m 2H), 3.53-3.68 (
46 (me, 1H), 4.7-4.9 (m 2H,
2H), 7.05-7.15 (m 1H), 7. 3-
(8S, 11
i no- |

54
(

- (2-
- 2- 0X0-

'H NVR (400 Mz,

2H), 2.85-3.2
m 2H), 4.27

under D20),
7.4 (m 2H),

ethyl)butyl]-11-[(2R)-3-an no- 2- hydroxypropyl]-17-hydr
Examplg- O-Pregtrisgr| + 10, 13- di ox@tru@purk2- di azat ri cy4&tabfical Data
Ng. 3| IExamplg] heni cosa- I(20) 2(21) 3,5, 16, 18- hexaene-8-c
boxa ent aj foride 188 Ho / |
H2N El]l\@g g CHe x 5 HCl NH2 NH2 wgm%@mm Re=
0.161 m of A 4N/hydraeg chlori de-di oxa ti
are added to|a, iy on ki A 1R, £Q.0 %&fﬂﬁﬁ _739(M'
t he conpound| f romgExanphes 1L A“mo of
After 3 h at ,5,.xch:1reacti1§b sol utilon
concentrated in vacuo and coevipora ed s=veral tinmes
wi th| dichl ofonmet hane. The remai MinTg solid is dried to
gonst anbamel pht i h vacuum Yi el OySAESY): (69P %643 (M-
of theory) M 698 (M 5HC +H) sprclhet
exanples listed e ||OWI ng table afe prepared in
anal pgy to the dire Jof v Exanjil e 1, as
hydr pchl or i deH.sr or at’e) | sal t
according to|the ?especti ve F n met hod. : ~!
Exanpl e Precur saixSt Fﬁﬁture Anal ytical Data

26

127A

o

MS (ESI): m/z = 613 (M-
ATFA+H)"

.| "H-NMR (400 MHz,

D,0): 6 =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).

27

131A

MS (ESI): m/z = 597 (M-
4TFA+H)"

'H-NMR (400 MHz,
D,0): 8 =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 (t,

1H), 7.4-7.5 (m, 2H).




No Exanple No. 22 112A HO - LC-MS (Method 10): Rt

1.80 mn ""

NH, A4TFA+H) +.

(Met hod 10):

639 (M 4HC1+H) +.

MS (ESI): mz = 654 (M A H2N N N NyN -
O CH3 O 0 4xTFA NH2 23 114A HO LC- MB

Rt

2.11 mn

MOHH H M5 (ESI): mz =
HZN O HONNHO~\NH2 2 2 4 x HC

NH2 189 Exanple Precursolrvé%)ruct ure Anal ytical Data

Exanple 1 2 4 116A HO LC

Met hod 10):

R 1.91

mn Q" NH2 MS (ESI): mz = 739 (M HZN O = CH "
S5HC1+Hy 3 0 0 S x HO NH NH2 NH2

Example
No

Precursor
Example

Structure

Analytical Data

- 28

132A

N /\q\Hz

LC-MS (Method 17): R, =
1.92 min

MS (ESI): m/z = 703 (M-
4HCI+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 (t, 1H), 7.36-
7.46 (m, 2H).

29

119A

MS (ESD): m/z = 597 (M-
4HCI+H)"

'H-NMR (400 MHz,
D,0): 6 =1.55-1.95 (m,
8H), 2.85-3.18 (m, 7H),
3.2-3.7 (m, 5H), 3.95 (m,,
1H), 4.45 (m,, 1H), 4.7-
4.9 (m, 2H, under D,0),
6.94 (d, 1H), 6.98 (s, 1H),
7.17 (d, 1H), 7.31 (s, 1H),,
7.35 (t, 1H), 7.4-7.5 (m,
2H).

30

123A

LC-MS (Method 10): R, =
1.77 min

MS (ESI): m/z = 725 (M-
SHCI+H)"

31

124A

LC-MS (Method 10): R, =
1.95 min

MS (ESI): m/z = 668 (M-
4HCI+H)"




HZN 25 122A MBS (ESI): nfz = 643 (M Ho 4HCl+H+ 10 0

HON N xNHNNH#Z OHO OH4 x HO NH2 NH2 26 127A MS
613 (M Ho 4TFA+H)+ 0 00 ' H NVR (400

(ESI):
Mz, HNNY KNNY 'NN D20):
2 0HOHZ2.85-3.2 (m 6H),

mz =

8= 1.5-2.0 (m 8H),
3.3-3.7 4 x TFA OH (m

4H), 3.83 (nct, 1 H), NH2 N%4.35-4.5 (m 2H), 4.6
(me, 1H), 4.7-4.9 (m 2H, '®lder 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 HO NS (ESI): mz = 507 (M 4TFA+H+ -0
Exgfle]| BrdyRr( 100 MHz, H MNtctufd N v ' N NH2 | D20Yical Bata
o, 5- 2. ®rappe  BH) 20HOH2932(m 6H), 3.3-3.7 4
¥ IFA (1BEAS NFZ NHZ 4 éM@ Me 110): R, =
4.7-4.9(m
1K), |7.17 (d MS(ESI).m/z—611(M-
' 4HCI+H)"
33 126A LC-MS (Method 10): R, =
1.81 min
MS (ESI): m/z = 583 (M-
4HCI+H)"
34 145A MS (ESI): m/z = 641 (M-
4TFA+H)"
35 3146A MS{(ESD): m/z =611 (M-
ATFA+H)"
36 147A MS (ESI): m/z = 668 (M-

5TFA+H)"




1H),

7.31 (s, 1H),
Exanpl e Precursor

Exanpl e .

7.35 (t, 1H),
Structure Anal yti cal
28 132A HO LC- M5 (Method 17):

7.4-7.5 (m 2H). 190
Data No.

Rt = 1.92

m'nOoI\/S(ESI): mz =703 (M HN#H HN N -N NHZ
AHCI+H) + Z 0 HO H' HNWR (400 Mz, 4 x HCO D20): S =
1.5-1.8 (m 8H), NHZ NHZ 2.8-3.1 (m 9H), 3.27 (me,
OH 1H), 3.35-3.45 (m 2H), '3%258 (ne, 1H), 4.45-4.55
(m 2H), 4.7-4.9 (m 2H, under D20), 6.7-6.8 (m
2H, 6.9-7.0 (m 2H), 7.05-7.2 (m 3H), 7.27 (s,
Exaplp | | Predusoft| 1H), 7.36Su¥cdr6 (m 2H). 2PAuhiGAl PG NS
ESI ) Expple 5 597 (M 4HCL+H)+ 0 O ' H NMWR (400 Mz, H
NN Ngg N NAZ Dz o=/ 1.00-1.90 (Im ZI W gl)"MﬁS (M-
2.85-3.18 (n] HOH 5. y 39 H)
NH2 NH2 1H),| 4.
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 Structu're; . Analytical Data
"No. Example b
39 227A nh. | LG-MS (Method 2): R, =
/( *10.25 min
OH - MS (ESI): m/z = 657 (M-
RN 4TFA +H)*
N N .
| \f(\NHZ
(¢] 3 (@]
\ENHZ 4xTFA
40 228A LC-MS (Method 10): R, =

1.08 min
MS (ESI): m/z = 741 (M-
5TFA+H)*.

- -
haida by



4.9 (m 2H, under D20), 6.94 (d, 1H), 6.98 (s, 1 H),
7.17 (d, |H), 7.31 (s, 1H 7.35 (t, 1H), 7.4-7.5 (m
2H). 30 123A HO LG-MS (Method 10): Rt = 1.77 min Ho

HOM (ESI): mz

=725 (M H2N N N N N~~I

5HC1+H)+ H O CH3 O /I1J~

124A HO LC-MS (Met hod 10): Rkl =
668 (M HZN NYZRHNH=
NH2 NH2 191

(ESI): mz =
I\ OO NH x 4 HC

Structure Anal yti cal

[\
Dat a

~NHz
O INH x5HCI LNHZ NH2 NH 31
= 1.95mno 0 M
4HC1+H)+ 0 © CH O
Exanpl e Precursor

No. Example . 32 125A HO

Exiu@ieVB F(ditdnold 10)

Example

Rt

= Structure

Analytical Data

41 220A

min
MS (ESI): m/z= 727 (M
S5TFA+H)".

]
5xTFA

LC-MS (Method 10): R, =

0.86

42 230A

LC-MS (Method 1): R,
min

MS (ESI): m/z = 768 (M-
6HCL+H)".

|5=1.5-1.9 (m, 16H),

NH,

2H, under D,0), 6.95 (d,

(m, 2H).

6.99 (s, 1H), 7.17 (d, 1H),
(s, 1H), 7.35 (t, 1H), 7.4-7.5

=03

'H-NMR (400 MHz, D,0):

2(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,
1H),
7.31

43 231A

min
MS (ESI): m/z = 640 (M-
5HC1+H)+.

LC-MS (Method 10): R, =

0.46

44 232A

LC-MS (Method 1): R, =
min I
MS (ESI): m/z =768 (M-
GHCI+H)".

0.31

45 233A

LC-MS (Method 2): R, =
min

MS (ESI): m/z= 711 (M-
5HCHHH)".

0.26




1.92 Min OOM (ESI): Mz =611 (M N HNHA4
1Cl+H)+ HZNNNZ O- CH3 O x 4 HOJ NHZ NHZ 33 126A
HO LC-MS (Method 10): Rt = 1.81 min O NHZ MS (ESI):
mz = 583 (M N N~ .N~ 4HCl+H)+ HZN N NH O CH3 O 0 x
4 HCL NHZ ESI): nfz 641 (M 34 145A HO MHH MB (
ATFA+H)+ NNHZ HZN O 0 : ~NH_ x4TFA OH NHZ NH2 MS(E
SI): mz 611 (M Ho 4TFA+HI2435 1: 46A MNHH HZN N~~~
NH2

Example | Precursor Structure Analytical Data
No. Example
46 234A LC-MS (Method 2): R,=0.28

min
MS (ESI): m/z = 743 (M-
SHCHH)".

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-
SHCI+H)".

LC-MS (Method 1): R,=0.31
min

MS (ESI): m/z = 725 (M-
SHCHH)".

49 237A

50 238A LC-MS (Method 1): R,=0.23
min .

MS (ESI): m/z = 627 (M-
4HCI+H)".

51 239A LC-MS (Method 10): R, = 1.95
: min :

MS (ESI): m/z = 683 (M-

4HCHH)".




-'E".l

N

O- 0 ONH x4TFA NHZ H NH2 36 147A HO :EiiiE111
MS5(ESI): mz = 668 (M5TFA*+H)H N ~~ "I | NH2 0 O \I|
O INH x 5 TFA NH2 NH2 192 Exanpl e Precursor
Structure Analytical Data No. Exanple . 37 148A / \ -
MS (ESlI): mlz = 655 (M HO 5HCl+H) . OO N~ N~ NH2
HZN NH O CH3 O NH, OH NH, NHz x 5 HCl 38 149A / \ -
MS (ESI): mz = 627 (M Ho 2%\ / 4Hd +H+. HOO N
H2ZN N N'AN , , NH2

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)".

5 x HCI NH, OH

53 241A LC-MS (Method 3): R, = 0.26
min

MS (ESI): m/z = 757 (M-
SHCI+H)".

54 242A LC-MS (Method 2): R, = 0.28
HzN\)L NH. | min

H ? | MS (ESD): m/z = 727 (M-

OH :
\L SHCI+H)". -

ZT

55 243A LC-MS (Method 10): R;= 1.96
min

MS (ESI): m/z = 741 (M-
4HCI+H)".

'H-NMR (400 MHz, D,0):

§ = 1.6-2.15 (m, 8H), 2.3 (m,
2H), 2.9-3.3 (m, 10H), 3.4-3.8
(m, 4H), 3.85 (m,, 1H), 4.22
(m,, 1H), 4.35 (m,, 1H), 4.43
(m,, 1H), 4.7-4.9 (m, 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).




N OCH3 OOHNH 2 NHz x 4 HCl Exanples 39 to 93
listed in the following table are prepared in anal ogy

to the procedure of.

Exanmpl e 1,

as hydrochl ori de or

hydro(trifl uoroacetate) salt according to the
i sol ati on nmethod. Exanple Precursor

respective

Structure_ Analytical Data _ No. Exanple : 'u 39
227A LC-M8S (Method 2): R 198HO JNH2 0.25 nmin 00 OH MS
(ESI): mz = 657 (M H2N NY "N N~N NH2 4TFA+H) O CH3 O
0O ~OH4 x TFA_ NH2 40 228A Ho i LCMS (Method 10): R
ExampleSx PiedurforO8 m n OOH H Strudture N 0 MS ( ESI| Analyvic Data 741
Nopt  [HAENampleIN 0 vAvAYRL |~ OH O HPN N 1/N--) 0 NH2
NHAZ4A LC-MS (Method 10): R, = 1.86
min
MS (ESI): nv/z = 741 (M-
4HCI+H)*.
57 245A LC-MS (Method 10): R, = 1.96
min
MS (ESI): m/z = 739 (M-
4HCI+H)".
58 246A LC-MS (Method 10): R, = 2.10
min
MS (ESI): m/z = 739 (M-
, 4HCI+H)'.
59 247A LC-MS (Method 10): R, = 1.87

4 x HCI

min
MS (ESI): m/z = 725 (M-
4HCIHH)".




193 Exanpl e Precursor Structure Anal ytical Data " No.

Exanpl e 41 229A HO LC-MS (Method 10): R =0.86 - - O
OHzNV "N NHz HNH, min NH; HJ M5 (ESI): mz = 727
(M HZN HN,-,, 0 5TFA+H)+. OH SXTFA ,--,NHz 42 230A

HO - LC-MS (Method 1): R,
(ESI): mz = 768 (M H2'
6HC1+H). O-H o H NH
NH s x HC NHz S =

0.3 min HO H ~ }I0 M
% " v Y N' NHz

MR (400 MHz, D20) NH2
(m 16H), 2.9-3.3 (m

H
. 5-
) 4 O (m, 1IH, 4.26 (ne, 1H),
9 (

9H), 3.4-3.8 (m___6H)
Examplt7| PreeursotH), 4.7-4 StuctuizH, under D2())\nals&c295atéd
NI0I»-I) Faamnie(q 111) H 7 31! (s
6 35 (t248‘°1|—|) 4§ 231A LE¢1M§ (M%?%c& 025
10):| R = o z “(2 sq g\lg
ESI): tn/z= (M-
H O 5HC +|—|) H, hE .. |sHCrny
61 249A LC-MS (Method 2): R, = 0.28
min
MS (ESI): m/z =711 (M-
SHCI+H)".
62 250A LC-MS (Method 2): R, = 0.28
’ min
MS (ESI): m/z = 741 (M-
SHCI+H)".
63 251A ICMS Method 2): R, =024 | 7
min
MS (ESI): m/z = 741 (M-
SHCI+H)".
64 252A LC-MS (Method 2): R, = 0.28
min
MS (ESI): m/z = 683 (M-
SHCI+H)".




NH2 5 x HCl NHZ 44 232A HOB NHz LG-MS (Method 1): R =

0.31 mn= N
l_lZNIII N
45 233A HO ~ -
HO O M (ESI):

I xI

m z

O NH NH2 S x HC NH2 194

Structure Anal yti cal

LC-MS (Method 2): R

( ESI mz =

N N "NHz 6HCL+H) +
LC-M5 (Method 2): R,

HHN=H2 HM (ESI):

= 0.
= 711 (M HzN 4H NH

Dat a

O H6 O1INH2 6 x HC

mz= 768 (M
NHz
26 NHz mn H
H5HCO +H) . o

anpl e Precursor

. Exanple 46 234A - -
=0.28 HZN Y N'-f-
743 (M HO OH 5HC1+H) +.

~0
"NHZ mn M5

HOHNH HZN HN

Exampl¢

OPreGred]

Example

0 NHZ 5
No.

X  HGtructhjteZ

Analytical Data

- —65

253A

LC-MS (Method 2): R, = 0.28
min

MS (ESI): m/z = 699 (M-
SHCI+H)".

66 254A

LC-MS (Method 10): R, = 1.88
min

MS (ESI): m/z = 725 (M-
4HCI+H)",

67

LC-MS (Method 2): R, = 0.29
‘min

MS (ESI): m/z = 668 (M-
SHCI+H)".

'H-NMR (400 MHz, D,0):

& =1.55-1.95 (m, 12H), 2.24

(s, 3H), 2.8-3.2 (m, 9H), 3.3-
3.7 (m, 4H), 4.33 (m,, 1H),
4.46 (m,, 1H), 4.63 (m,, 1H),

7.07 (s, 1H), 7.25 (d, 1H), 7.30
(s, 1H), 7.45 (d, 1H), 7.55 (d,
1H)

4.94 (m, 1H), 6.94 (d, 1H), sl

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
(mg, 1H), 4.46 (m,, 1H), 5.11
(me, 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)




47 235A HO CH

LC-MS (Method 1): R =0.30 - min H
NHZ MB (ESI): mz = 711 (M HZN N H N N—~' " HNA/ NH
SBHC1+H)+. O OHN O 5 x HCl NHZ NH, 48 236A HO LG MS
(Method 1): R = 0.31 nin H4-HNHZ MS (ESI): mz =
713 (MN HZN N, ~' ;. V~0 HN-~ NH2 5HO +H)+. O ~OH O HN~
O NHZ SxHCI NH, 49 237A HOJY NHz LC-MS (Method 1):

R =031 nmn HO HHNZE% NS (ESI): mz = 725 (M
HZN HN NN J S5HC+H)+. 0 0 0 0 5x HO NHZ 50 238A
HO/ \ - NH2 LG Ms (Method 1): R =0.23 nin OMS

Ex{nie®l ) Previigor=| 627 (M NH SthuchirofHCL+H) +.  HiAbbIFGicNRZaOH 0
Np. 4k Fyample

69 257A LC-MS (Method 2): R, = 0.20 -
min

NH, MS (ESI): m/z = 796 (M-
6HCI+H)™.

'"H-NMR (400 MHz, D,0):

.| & =1.3-1.95 (m, 18H), 2.23 (s,
3H), 2.8-3.8 (m, 17H), 3.98
(mg, 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, 1H),
7.44 (td 1H), 7.54 (d, 1H).

70 258A LC-MS (Method 2): R, =0.25
min .
MS (ESID): m/z = 741 (M-
SHCIH+H)".

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):
6= 1.3-1.95 (m, 18H), 2.8-3.8
(m, 17H), 3.97 (m,, 1H), 4.26
(m,, 1H), 4.46 (m., 1H), 4.6-4.9
(m, 2H, under D,0), 6.95 (d,
1H), 6.99 (s, 1H), 7.16 (d, 1H),
7.29-7.39 (m, 2H), 7.4-7.5 (m,
2H). .

73 261A LC-MS (Method 2): R, =0.15
min

MS (ESI): m/z = 754 (M-
6HCIH+H)".




-.kfn‘

NHZ 51 239A - LC-Ms (Method 10): R = 1.95 HO CH3 ni

=]

M5 (ESI): mz =683 (M N, NO 4HC1+H+. HH ~ HNH

O04 x HOI NH2 NHZ NHZ OH 195 Exanple Precursor

Structure Analytical Data No. Exanple 52 - - 240A / \

- LCGM5 (Method 2): R =0.28 HOmn M (ESI): mz =

729 (M N OO H N 5HC1+H) +. HZN HN 1~ OOH ONH 5 x

HCI NH2 H OH HZN N~/ NH2 0 241A HO/ \ - LG M

(Method 3): R, =0.26 mn NHM (ESI): mz = 757 (M

N, N+~ /O 5HC1+H) +.

Example | Precursor Structure Analytical Data

No. Example

74 262A LC-MS (Method 2): R;= 0.2
min
MS (ESI): m/z = 755 (M-
SHCI+H) .

75 263A LC-MS (Method 2): R, = 0.2
min
MS (ESI): m/z= 753 (M-
SHCI+H)".

76 264A LC-MS (Method 2): R,=0.2
min
MS (ESI): m/z = 768 (M-
6HCI+H)".

77 265A LC-MS (Method 2): R,= 0.2
min
MS (ESI): m/z = 784 (M-
6HCI+H)".

78 266A i LC-MS (Method 2): R,=0.26
min
MS (ESI): m/z = 725 (M-
SHCIHH)".

79 280A LC-MS (Method 2): R;=0.2

min
MS (ESI): m/z = 685 (M-
SHCI+H)".




HZNH ~~,. "IY O\ OHONH 7NH2 HNHZ 5 x HC H2N N O

54 242A 0 LG-MS (Method 2): R = 0.28 HZNv N-NH min

HOHZ M (ESI): mlz =727 (M HO - 5HCI+H+. H OH

NH NN HZNHvY O OO0 NH2 r 5xHCO NHZ'!..:.'-

_.,.,. 55 243A LC-M5 (Method 10): R = 1.96 HO nin

M5 (ESI): mz =741 (M HQH 4HCL+H)+. N ~~ ' H NWR

(400 MHz, D20): HO=HN Is = 1.6-2.15 (m 8H), 2.3

(m OHHNOZ2H, 2.9-3.3 (m 10H), 3.4-3.8r O (m

4H), 3.85 (m, IH, 4.22 H2N (m, 1H), 4.35 (m, 1H),

Examplt3 PMeifso® (e, 1H), 4.Sfrudu® (m 2H, undanalyical Dhigl

Npo)| Byaople (4 1H) 6 98 (s, HN _~ NHZ 1H) 7 17 (d,

$0) | 7.280A (s wo - LC-MS (Method 2): R,=0.2
min
MS (ESI): m/z=771 (M-
SHCI+H)".

81 269A LC-MS (Method 2): R, = 0.2
min
MS (ESI): m/z = 756 (M-
6HCI+H)".

82 270A LC-MS (Method 2): R, = 0.2
min
MS (ESI): m/z = 699 (M-
SHCI+H) .

83 271A LC-MS (Method 2): R, = 0.2
min
MS (ESI): m/z = 770 (M-
6HCI+H)".

84 279A LC-MS (Method 2): Ry=0.2
min '
MS (ESI): m/z = 739 (M-
SHCI+H)".

85 273A LC-MS (Method 2): R, = 0.26
min
MS (ESI): m/z = 755 (M-
SHCI+H)".

86 274A LC-MS (Method 2): R,=0.2
min
MS (ESI): m/z = 757 (M-
SHCI+H)".




7.35 (t, 1H), 7.4-7.5 (m 2H). 196 Exanp
Structure Analytical Data No. Exanple 56
(Method 10): R, 1.86 HO - mn
(MH O 4HC +H) +.
O 4xHA JlI
1.96 HO mn

H2N NH2 57 245A LC- M5 (Met hod

MS (ESI) ﬁ%

M5 (ESI):
NT"k NHZN HNHZ OH N~O O H2N HN

| e Precursor _
244A LC- MS
mz 741

10): R

739 (MN H 4HCl +H) +.

HZN HN\NHZ OCHNNIO J O 4 x HC

HN'"--"NHZ 58 246A - LC- M5 (Met hod 10): R, =2.10 HO

CH3 mn

Example | Precursor Structure Analytical Data

No. Example

87 275A LC-MS (Method 2): R;=0.2
min
MS (ESI): m/z = 740 (M-
6HCI+H)".

88 278A LC-MS (Method 2): R, =
min
MS (ESI): m/z = 725 (M-
SHCI+H)".

89 277A LC-MS (Method 2): R;=0.2
min
MS (ESI): m/z = 739 (M-
SHCI+H)".

dhaisde




ehosiids

MS (ESI): mz = 739 (M N OH4HCL+H) + N ~.,. HZN H

NHZ OOHNIO O H2N HN O I-r 4xHC JI  H2N NH2 HO 59
247A LC-M5 (Method 10): R, =1.87 mn M (ESI): mz
=725 (MNOHA4HCI+H+. HZN HN NH O OHNO Z O H2N
HN O 4 x HO JI H2N NH2 197 Exanple Precursor

Structure Anal ytical Data . Exanpl e 60 248A LC- M5

(Met hod 3):
(M H

R =0.25 NH 2%n ~ M5 (ESI): mz = 699

Assessment of the physiological activity

Abbreviations used:

AMP
ATP
BHI medium
CoA
DMSO
DTT
EDTA
KCl
KH,PO,
MgSO,
MIC
MTP
NaCl
Na,HPO,
NH,ClI
NTP
PBS
PCR
PEG
PEP
Tris

adenosine monophosphate

adenosine triphosphate

brain heart infusion medium

coenzyme A

dimethyl sulfoxide

dithiothreitol

ethylenediaminetetraacetic acid

potassium chloride

potassium dihydrogen phosphate
magnesium sulfate

minimum inhibitory concentration

microtiter plate

sodium chloride

disodium hydrogen phosphate

ammonium chloride

nucleotide triphosphate

phosphate-buffered saline

polymerase chain reaction

polyethylene glycol

phosphoenolpyruvate

trisfhydroxymethyl)aminomethane

:i_..i. i



HZN NN ,JY Nv Y "OHN"\NHz 5HCl+H)+. OH I '-TOH O
NHz 5 x HCI NH2 61 249A / \ - LCGMS (Method 2): R =
0.28 HOCH3 min Ho NH2 M5 (ESI): mz = 711 (M N
H""" 0 5HC1+H)-. HZN NONH2 O HN ,NHz 5 x HCl O NH
NHz 62 250A / \ - LCG-M5 (Method 2): R =0.28 HO mn
M5 (ESI): mz =741 (M N Nd. o 5HCl1I+H) +. HzN H O O NH
I\ NH, Fi 5 x HO HzN N N&#®% 0t 63 251A Ho \ CH LC
M5 (Method 2): R =0.24 mn O 5x HJO HHN (ESI):
mz =741 (M HZN N "H N HAVAYRIOL~" " AYJI NH,

The bH@Aw Idffect of the compounds of the invention can be shown in the following

assays:

In vitro transcription-translation with E. coli extracts

In order to prepare an S30 extract logarithmically growing Escherichia coli MRE 600
(M. Miiller; Freiburg University) are harvested, washed and employed it as described for
the in vitro transcription-translation test (Miiller, M. and Blobel, G. Proc Natl Acad Sci
USA (1984) 81, pp. 7421-7425).

1 pl of cAMP (11.25 mg/ml) are additionally added per 50 pl of reaction mix to the

reaction mix of the in vitro transcription-translation tests. The test mixture amounts to

105 pl, with 5 pl of the substance to be tested being provided in 5% DMSO. 1 pg/100 ul of
mixture of the plasmid pBESTLuc (Promega, Germany) are used as transcription template. -
After incubation at 30°C for 60 min, 50 pl of luciferin solution (20 mM tricine, 2.67 mM

MgSO4, 0.1 mM EDTA, 33.3 mM DTT pH 7.8, 270 uM CoA, 470 uM luciferin, 530 uM

ATP) are added, and the resulting 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 ICs.

In vitro transcription-translation with S. aureus extracts

Construction of an S. aureus luciferase reporter plasmid
Foon Ko

4 . C— N T s e — —

For the construction of a reporter plasmid which can be used in an in vitro transcription- - -
translation assay from S. aureus the plasmid pBESTIluc (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-Dalgamo sequence from

_ 8. aureus. The primers CAPFor 5’-CGGCCAAGCTTACTCGGATCC-
AGAGTTTGCAAAATATACAGGGGATTATATATAATGGAAAACAAGAAAGGAA
AATAG-GAGGTTTATATGGAAGACGCCA-3’ and CAPRev 5°-
GTCATCGTCGGGAAGACCTG-3’ are used for this. The primer CAPFor contains the
capA 1 promoter, the ribosome binding site and the 5’ region of the luciferase gene. After
PCR using pBESTluc as template it is possible to isolate a PCR product which contains the
firefly luciferase gene with the fused capA4 1 promoter. This is, after restriction with Clal
and HindIlII, ligated into the vector pBESTluc 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



O OZNN 1 HO NHZ OH NH2 64 252A Ho / \ - LCMS
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z Hz 00 NH II\ 5xHCI NH2 198 Exanpl e Precursor

Structure Anal yti cal Dat a No. Exanple 65 253A ~0

LCG-MS (Method 2): R % HO CH3 H2N Y N ~NH2 m n H

OH M (ESI): mz = 699 (M Q5 Jo H NH22 5HC1+H) +. H2N

"~ \ N N-"" LNH NOOO 5 x HO NH2 66 254A LC M5

(Method 10): R =1.88 HOmMn M (ESI): mz = 725 (M
Six NOestb B médium drk iNculbted w2250 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 KCl). After renewed centrifugation, the cells are
washed in 250 ml of cold buffer A with 50 mM KCl, and the resulting pellets are frozen at
-20°C for 60 min. The pellets are thawed on ice in 30 to 60 min and taken up to a total
volume of 99 ml in buffer B (10 mM Tris acetate, pH 8.0, 20 mM magnesium acetate,
1 mM DTT, 50 mM KCl). 1.5 ml portions of lysostaphin (0.8 mg/ml) in buffer B are
provided in 3 precooled centrifuge cups and each mixed with 33 ml of the cell suspension.
The samples are incubated at 37°C, shaking occasionally, for 45 to 60 min, before 150 pl
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 Naj; phosphoenolpyruvate, 7 mM DTT,
5.5 mM ATP, 70 uM 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 supernatants are dialysed against 2 1 of dialysis buffer
(10 mM Tris acetate, pH 8.0, 14 mM magnesium acetate, 1 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

€
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 pul of the substance to
be tested, dissolved in 5% DMSO, are introduced into an MTP. Then 10 pl of a suitably

concentrated plasmid solution pla are added. Then 46 pl of a mixture of 23 pl of premix
(500 mM potassium acetate, 87.5 mM Tris acetate, pH 8.0, 67.5 mM ammonium acetate,

5 mM DTT, 50 pg of folic acid/ml, 87.5 mg of PEG 8000/ml, 5 mM ATP, 1.25 mM of
each NTP, 20 uM of each amino acid, 50 mM PEP (Naj salt), 2.5 mM cAMP, 250 ug 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 MgSQOq, 0.1 mM EDTA, 33.3 mM DTT pH 7.8, 270 uM CoA, 470 uM luciferin,
530 uM ATP) are, and the resulting bioluminescence is measured in a luminometer for



HNIO O 2N NH2 O 4 x HCl HN~~NH2 67 255A / \ -
LC-MS (Method 2): R =0.29 HOCH3 min HO MS (ESI):
mz = 668 (M N5HO +H)+. H2NHNH-'j'" VINHZ
"H NMR (400 MHz, D20): OO0 - NH2 1.55-1.95 (m 12H),
2.24 5 x HO (s, 3H), 2.8-3.2 (m 9H), 3.3- NH2 NH2
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1H), 7.25 (d, 1H), 7.30 (s, 1H), 7.45 (d, 1H), 7.55
(d, 1H) 68 256A HO/ \ - NH2 LG-MS (Method 2): R =
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7.18 .

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 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) b

hided.

The minimum inhibitory concentration (MIC) is the minimum concentration of an antibi- - - -

otic with which the growth of a test microbe is inhibited over 18-24 h. The inhibitor
concentration can in these cases be determined by standard microbiological methods (see,
for example, The National Committee for Clinical Laboratory Standards. Methods for
dilution antimicrobial susceptibility tests for bacteria that grow aerobically; approved
standard-fifth edition. NCCLS document M7-AS5 [ISBN 1-56238-394-9]. 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;HPOg, 5.7 mM KH;,PO4, 9.3 mM NH4Cl, 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 1.4001, heat-inactivated fetal calf serum (FCS; GibcoBRL,
Germany) is added to the test medium in a final concentration of 10%. Overnight cultures
of the test microbes are diluted to an ODs75 0of 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



(d, 1H), 7.36 (t, 1H, 7.49 (d, 1H), 7.55 (d, IH 199
Exanpl e Precursor Structure Analytical Data No.
Exanpl e 69 257A HO cH LG-MS (Method 2): R = 0.20 - -
mn HOONHZ HNHZ M5 (ESI): mlz = 796 (MNNNH
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6 x HOIl NHZ 6 = 1.3-1.95 Sngb718l-l), 2.23 (s, 3H),
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hourf;\eitdt6€bcd) in th preséhc@df SHE0O,) mMmn N H O r M5 (ESl):
mz =741 (M HIl NLH1N 5HC1I+H)T. HZN \N ~OH O NH2
NH2 5 x HC NHZ 71 259A HO\1 \ ~ LC-M5 (Method 10):
The Rtwest @ub8tance concentration in each case at which no visible bacterial growth
occurs any longer is defined as the MIC. '

Alternative method for determining the minimum inhibitory concentration (MIC)

The minimum inhibitory concentration (MIC) is the minimum concentration of an antibi-
otic with which the growth of a test microbe is inhibited over 18-24 h. The inhibitor
concentration can in these cases be determined by standard microbiological methods with
modified medium in an agar dilution test (see, for example, The National Committee for
Clinical Laboratory Standards. Methods for dilution antimicrobial susceptibility tests for
bacteria that grow aerobically; approved standard-fifth edition. NCCLS document M7-AS5 .
[ISBN 1-56238-394-9]. NCCLS, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania
19087-1898 USA, 2000). The bacterial microbes are cultivated on 1.5% agar plates which
contain 20% defibrinated horse blood. The test microbes, which are incubated overnight on
Columbia blood agar plates (Becton-Dickinson), are diluted in PBS, adjusted to a microbe
count of about 5 x 10°> microbes/ml and placed dropwise (1-3 pl) on test plates. The test
substances comprise different dilutions of the test substances (1:2 dilution steps). The
cultures are incubated at 37°C in the presence of 5% CO, for 18-24 hours.

The lowest substance concentration in each case at which no visible bacterial growth
occurs any longer is defined as the MIC and is reported in pg/ml.
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Table A (with comparative example biphenomycin B)

ureus 133/
1
2 . . . .
3 2.0 2.0 16.0 0.2
5 1.0 1.0 2.0 0.2
12 1.0 1.0 16.0 0.08
15 1.0 2.0 >32 0.1
19 1.0 1.0 16.0 0.1
67 1.0 1.0 16 0.1
68 1.0 1.0 8 0.2
Biphenomycin <0.03 >32 0.5 1.5
B
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mn HOOHONH HNHz M5 (ESI): mlz =798 (MHZNOT
H N HEN 6HCI +H)+. "'SOH O~ 6 x HCl NH2 NHZ NHZ 72
260A HO ~ \~ LGMS (Method 2): R =0.15 mn O HO
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17H), 3.97 (nme, | H), 4.26 me, 1H), 4.46 (ne, 1H),
4.6-4.9 (m 2H, under D20), 6.95 (d, 1H), 6.99 (s,
1H), 7.16 (d, 1H), 7.29-7.39 (m 2H), 7.4-7.5 (m

Con@ijratigiBd26 MIGHD Ng/mLAOMSn([INMdt hod 2): R, = 0.15 nmin H
6 x HO OHM (ESI): mz =754 (M HZN NCH . N1O 10
6HCI+H) +.- O 0 ~ x x NHZ i NHZ v ' NYHZ "Fi NH2

Systemic infection with S. aureus 133

The suitability of the compounds of the invention for treating bacterial infections can be
shown in various animal models. For this purpose, the animals are generally infected with
a suitable virulent microbe and then treated with the compound to be tested, which 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
EDq = 1.25 mg/kg for the compound of Example 2.

1\
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,POy4, 9.3 mM NH4CI, 2.8 mM MgSQOy, 17.1 mM NaCl,

0.033 pg/ml thiamine hydrochloride, 1.2 pg/ml nicotinic acid, 0.003 pg/ml biotin, 1%
glucose, 25 pg/ml of each proteinogenic amino acid with the addition of 0.4% BH broth) at
37°C overnight, centrifuged at 6000xg for 10 min and resuspended in 2 ml of a phosphate-
buffered physiological NaCl solution (about 2x10° microbes/ml). 100 ul 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 5xXMIC or 10xMIC, and incubated at 37°C for 48 h. The
resulting colonies (cfir) are counted.

e
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No. Exanple 74 262A HO LC-MS (Method 2): R = 0.2
mn Hp5x HO NH2 NHM (ESI): mz = 755 (M H2N H
YNH.~ JOHSHCI+H) . OHO~N_ _ Y  : 0 N2 H NHZ

NH2 75 263A HO CH LC-M5 (Method 2): Rt = 0.2 mn 5 x
HO H HJH2 M5 (ESI): n’iZZ: 753 (M H2N O 5HC1+H)+. H
O NH2 NH2 NH2 76 264A NH2 I9I\/IS (Method 2): R =0.2
HY \ ~ /] N2 min M5 (ESI): mz =768 (M 2 H2 NNN
N 12 6HC1+H)+. H2N H O O 6xHCI NH2

Isolation of the biphenomycin-resistant S. aureus strains RN4220Bi® and T17

The S. aureus strain RN4220Bi" is isolated in vitro. For this purpose, 100 pl portions of an
S. aureus RN4220 cell suspension (about 1.2x10° cfu/ml) are plated out on an antibiotic-
free agar plate (18.5 mM Na;HPOy, 5.7 mM KH,PO4, 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 ng/ml of each proteinogenic amino acid with the addition of 0.4%
BH broth and 1% agarose) and on an agar plate containing 2 pg/ml biphenomycin B
(10xMIC), and incubated at 37°C overnight. Whereas about 1x10 cells grow on the
antibiotic-free plate, about 100 colonies grow on the antibiotic-containing plate, corre-
sponding to a resistance rate of 1x10°. Some of the colonies grown on the antibiotic-
containing plate are tested for the biphenomycin B MIC. One colony with an MIC of >

50 puM is selected for further use, and the strain is referred to as RN4220Bi".

The S. aureus strain T17 is isolated in vivo. CFW1 mice are infected intraperitoneally with
4x107 S. aureus 133 cells per mouse. 0.5 h after the infection, the animals are treated
intravenously with 50 mg/kg biphenomycin B. The kidneys are removed from the surviv-
ing animals on day 3 after the infection. After homogenization of the organs, the homoge-
nates are plated out as described for RN4220Bi" on antibiotic-free and antibiotic-
containing agar plates and incubated at 37°C overnight. About half the colonies isolated
from the kidney show growth on the antibiotic-containing plates (2.2x10° colonies),
demonstrating the accumulation of biphenomycin B-resistant S. aureus cells in the kidney
of the treated animals. About 20 of these colonies are tested for the biphenomycin B MIC,
and a colony with a MIC of > 50 pM is selected for further cultivation, and the strain is
referred to as T17. ' _ '
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201 Exanple Precursor Structure Anal ytical Data
B. Exemplary embodiments of pharmaceutical compositions

The compounds of the invention can be converted into pharmaceutical preparations in the
following way:

¢ L4

Solution which can be administered intravenously:

Composition:

1 mg of the compound of Example 1, 15 g of polyethylene glycol 400 and 250 g of water
for injections. .

Preparation:

The compound of the invention is dissolved together with polyethylene glycol 400 in the
water with stirring. The solution is sterilized by filtration (pore diameter 0.22 um) and
dispensed under aseptic conditions into heat-sterilized infusion bottles. These are closed
with infusion stoppers and crimped caps.
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Compound of formula

in which

R*  represents hydrogen, halogen, amino or methy],

R’ represents a group of formula
Y1, NH, ) K NH,
R]
“, /k/NHz or %, NN
’ g NH,
whereby

R! represents hydrogen or hydroxy,

* is the linkage site to the carbon atom,



6 x HOI \NHz 4 84 279A Ho 1 ZH CH LC-Ms (Method 2): A,
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NH2 86 274A HO NH H LC-M5 (Method 2): R =0.2 .ANN
mn  IxI NHNz NHM (EST): mz =757 (MH 11 0
NH2 zN N H 5HC1+H)-. ~OH 0 5 x HO 0 NHZ 202 Exanple
Precursor Structure Analytical Data
R? represents hydrogen or methyl,
R® represents a group of formula
4 8 9 24 10 11
R R R R
NN WA
. NH * NH
~ | \n/ , )\HVV , .
0O
. NH, . _R® ) 0
12 N R"
y R°, H , d N7
A—OH
RIB
I
0O NH
or O
* R19
N/
°® H
whereby
* is the linkage site to the nitrogen atom,
A represents a bond or phenyl,
R* represents hydrogen, amino or hydroxy,

RS represents a group of formula
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203 Assessnent of the physiological activity
Abbr evi ati ons used: AMP adenosi ne nonophosphate ATP
adenosi ne tri phosphgye BH nedi um brain heart infusion
medi um CoA coenzymg A DVBO di net hyl sul foxide DTT
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hi ot hr ei t ol R®
m

wherein
is the linkage site to the carbon atom,

R#®  represents hydrogen or a group of formula *~(CH;),-OH
or *-(CHz)o-NHz,

wherein
*x

is the linkage site to the carbon atom, -

n and o independently of one another are a number 1, 2,
3or4,

m is a number O or 1,

R® and R'? independently of one another represent a group of formula
*~CONHR! or *-CH,CONHR5,

wherein
is the linkage site to the carbon atom,

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

formula



EDTA et hyl enedi am netetraacetic acid KCI potassium
chl ori de KH2ZPO4 pot assi um di hydrogen phosphate MSO
magnesi um sul fate M C mi ni Alfh i nhi bitory concentration
MIP microtiter plate NaCl sodium chl ori de Na2HPO4

di sodi um hydr ogen phosphate NH4Cl1 anmmoni um chl ori de
NTP nucl eoti de triphosphate PBS phosphate-buffered
saline PCR polynerase chain reaction PEG

pol yet hyl ene gl ycol PEP phosphoenol pyruvate Tris

tris[ hydroxynet hyl ) am nonet hane 204 The in vitro

ef fect of the conpounds of the invention can be shown
in the follow ng Assaysss. In vitre R

transcription-trafisiation with E| colil extracts fn R
order to prepar bar act ' "hm € NH
growi ng Escheri chi &acadfi E 600 ( [ler; Frei 8

Uni versity) are harvested, washed and enpl oyed i tyreas
described for the imnitro trangeription-transl {i\{ﬁ_ll on

test (Muller, M W@F?bel, ocRRAt | Ac cr
USA (1984) 81, pp. ZR7425). L tH of caMP (11] 25 o
ng/ M) are additionally added p 05010f reacti e'NYR
to the reaction mx of the in vitro H
transcription-translation tests. The test m xture
anpunts to 105 1, with 5 pl of the substance to be
tested bei ng provi adardim 5% DVSO. 1 g/ 100 1 of

m xture of the plasm d pBESTLuc (Pronega, Germany) are
used as transcription tenplate. After incubation at

30C for 60 mn, 50*pl ofsthe/nkage site R0the hitdsgen2@orM
tricine, 2.67 nM MSH™, 0.1 nM EDTA, 33.3 nM DTT pH
7.8, 270 pM CoA, 470 Mluciferin, 530 M

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

or

R*>and R®  together with the nitrogen atom to which

they are bonded form a piperazine ring,

R and R'* independently of one another represent
*—(CHz)z1a-OH, *-(CHz)zza-NHRl3a, *~CONHR' or
*-CH,CONHR?™?,

wherein

*

is the linkage site to the carbon atom,



ATP) are added, and the resulting biolumnescence is
measured in a lumnoneter for 1 mnute. The
concentration of an inhibitd? which |eads to a 50%
inhibition of the translation of firefly luciferase
is reported as the 1C50. In vitro
transcription-transliation wwth S. aureus extracts
Construction of an S. aureus |uciferase reporter

pl asm d For the construction of a reporter plasmd

whi ch can be used in an in vitro transcription-
translation assay fromsS. aureus the plasm d pBESTI uc
(Promega Cor por ati ofa aH@Abai SideptsRentlyl BEofke arfdthér 4r@& number
pronoter present in this plasmd in front of the
firefly luciferase is tepPhded by the capAl pronoter
W th correspondi ng Shine-Dal garno sequence from S.
aureus. The primers CAPFor 5' - CGGCCAAGCTTACTCGGATCC-
AGAGT TTGCAAAATATACASSGGIEPTRTAR AT AREECANREEIAGAAAGGAA
AATAG GAGGTTTATATGGAAGACGCCA- 3' and CAPRev 5' -
GICATCGTCGEGAAGACCTG 3' are used for this. The priner
CAPFor contai ns thendcapAl pronoter, the ribosone
binding site and the 5 region of the |uciferase gene.
After PCR using pBESTIuc as tenplate it is possible
to isolate a PCR prRitivadd Rffi mldeporddentlnoftdie arfdthef tepresent a
| uci ferase gene wit capAl pronoter. This
is, after restri ctiég%&l{/]\ngft H@I‘ﬂgl and HindlIll, ligated
into the vector pBESTIuc which has |ikew se been
digested with Gal and Kindlll, The resulting plasmd
pla can be replicated iy E coTi and be used as
tenplate in the S. JgungusfipNitro
transcription-transl atps ¢. R¥eparation of S30
extracts fromS. aureus 205 Six litres of BH nedi um
are inoculated with a 250 m overni ght culture of an
S. aureus strain and allowed to grow at 37C until the
OD600 nmis 2-4. THES®N| s are harvested by
centrifugation and washed in 500 m of cold buffer A
(10 MM Tris acetate, pH 8.0, 14 mM nmagnesi um acet at e,
1 mM DTT, 1 M KC1)." Aft Brthe Epkagsdite entheirfitiggan asem, t he
cells are washed in 250 ml of cold buffer Awth 50
nmM KCl, and the resulting pellets are frozen at -20C
for 60 min. The pelR*et srepresentyhxdpgem angao onhgdroxy 60
mn and taken up to a total volune of 99 m in buffer
B (10 MM Tris acetate, pH 8.0, 20 mM nagnesi um
acetate, 1 nM DTT, R8O nidpkGants hydiogen, methyli @rasniabethyl,
| ysostaphin (0.8 ng/m) in buffer B are

Ré¢ represents hydrogen or aminoethyl,
kc is a number O or 1,

and

Ic isanumber 1, 2, 3 or 4,



provided in 3 precool ed centrifuge cups and each m xed
wth 33 Ml of the cell suspension. The sanples are

i ncubated at 37C, shaking @¢easionally, for 45 to 60
mn, before 150 |1 of a 0.5 MDIT solution are added.
The lysed cells are centrifuged at 30 000 x g and 4C
for 30 mn. The cell pellet is taken up in buffer B
and then centrifuged again under the sanme conditions,
and the coll ected supernatants are conbi ned. The
supernatants are centrifuged again under the sane
condi tions, and 0.25 volunes of buffer C (670 nM Tris
acetate, pH 8.R: aRPrnM [fﬁﬂg@rﬁieﬁfrg%@%h@taﬁoth%r &8t hydrogen
phosphoenol pyruvate, 7 mM DTT, .5 MM ATP, 70 M ami nho
aci ds (conpl ete fré&ntrega), 75 pg of pyruvate

ki nase (Sigma, Germany)/m are added to the upper 2/3
of the supernatant. The sanples are incubated at 37C
for 30 nmin. THR™supepgnEdingoshmigrkysed against 2 1
of dialysis buffer (10 MM Tris acetate, pH 8.0, 14 nM
magnesi um acetate, 1 nM DTT, 60 nmM potassi um acetate)
in a dialysis Ribe rewresents 350ap dbfoomulaof f with one

buf fer change at 4C overnight. The dialysate is
concentrated to a protein concentration of about 10
mg/ M by covering the ¢falysig®tube with cold PEG

8000 powder (Sigma, -CGerrany). at 4C. The S30 extracts
can be stored in a P NQEHD Det erm nati on of
the 1C50 in the S. aur i %itro

transcription-translati on assay The inhibition of
protein biosynthesis of the conmpounds dan be shown in
an in vitro transgHepdihon-transl ati on assay. The
assay i s based on the cell-free transcription and
transla- tion of firefly luciferase using the reporter
plasmd pla as tenpl at ejsapdiig@lgh sitd REneIRroRNiAER! S|
obtai ned fromS. aureus. The activity of the resulting
| uci ferase can be detected by | um nescence
nmeasurenent. The a nt 1d.p 1
a to be enpl oyed ngg? bgg%ééﬁgﬁﬁgﬁgﬁﬁ%Sﬁﬁ%gtﬁﬁﬁ%g&
preparation in order to ensure an optinma
concentration in the te he tance t be
tested, dissolved Ph 5@§%N%§FL3§%°%%'P%gﬁééﬁaFH %QEW’
MIP. Then 10 pl of a suitably concentrated plasnid
solution p 1 a are _gdded. Then, 4 | of a mxture of
23 | of premix (500 miBsratehtfrokuLPrmoadys
Tris acetate, pH 8.0, 67.5 mM ammoni um acetate, 5 mM
DIT, 50 g of folickgcid/n1, 7. my of PEG 8000/ m, 5
mM ATP, 1.25 nmM of ““each 2N\#B!°50 %M of each anmino acid,
50 mM PEP (Na3 salt), 2.5 mM cAMP, 250 g of each E
coli tRNA/m) and 23 | of a suitable anount of S
aureus S30 extract 28fe added

1d isanumber 1, 2, 3 or 4,

R'** and R'* independently of one another represent hydrogen

or a group of formula



and m xed. After incubation at 30C for 60 mn, 50 | of
luciferin solution (20 mMMtricine, 2.67 mM MSO4, 0.1
nM EDTA, 33.3 nM DTT pH 7. 817270 M CoA, 470 M
luciferin, 530 MATP) are, and the resulting

bi ol um nescence is neasured in a | um noneter for 206
1 mn. The concentration of an inhibitor which | eads
to a 50% inhibition of the translation of firefly
luciferase is reported as the 1 C50. Determ nation of
the m nimum i nhibitory concentration (CLSI Standard)
The m ni mum i nhi bitory concentration (MC) is the

m ni mum concentration ofsan antjsbi - otic wi th which
the gromh of a test mgrobe ig inhibited over 18-24
h. The inhibitor cdpc tioMcan in these cases be
determ ned by standard]| mkgt ok ol @gi cal nethods (see,
for exanple, The National Conmittee for Cinical
Laboratory Standards. Methods for dilution

antim crobial susceptibility tests for bacteria that
grow aerobical | y; appeiled standard-fifth edition.
NCCLS docunent M7-A5 [ISBN 1-56238-394-9]. NCCLS, 940
West Val l ey Road, Suite 1400, Wayne, Pennsylvani a
19087- 1898 USA, 2000). Tribelinkage sijg b themitrogey atom,
thereby initially provided in 1:2 dilution series into
96-wel | round-bottom mcrotiter plates (G einer)
doubl e- concent r at edR*t n Hpregenthydegen einomr hydoxy,
aerobically growng test mcrobes (e.g. staphyl ococci
and enterococci), which are incubated overnight on
Col unmbi a bl ood agarR*pl argsesedBsdtydrogbn,akethybor) amiaoethyl,
after resuspension in 0.9% NaCl, adjusted to a

m cr obe count of about 5 x 107 m crobes/m and then
di luted 1:150 in catst onrepaeletisttdrdybh e diniiBetiygst
medium). 50 gl of this suspension are pipetted onto
the test preparations provided in the mcrotiter

pl ates. The cultureg are incubated at 37C for 18-24
hours. For mcroaerophilically grow ng m crobes (e.qg.
streptococci), 2%l ysed horse blood in the final

concentration i s adgedntRet hegerRqi with aR€ difiSgerUhiol € which
are incubated in the ﬁresence of 5% CCO2. The | owest

subst ance concentr at i ¢heY #e 83pfedLQuR 2 NPIIRAIRNIAG
visible bacterial growth occurs any |onger is defined
as the MC and is reported in g/m . Determ nation of
the mi ni mum nhi bi t d#y cé&cRMPPEG I (M C) The ni ni mum
i nhibitory concentration (MC) is the m nimum
concentration of an antibi- - otic with which the
grow h of a test mamdobe is inhibited over 18-24 h.
The inhibitor concentration can in these cases be
determ ned by standard m crobi ol ogi cal nethods (see,

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

whereby R and R'? are not simultaneously hydrogen,

ka is a number 0 or 1,

ea is anumber 1, 2 or 3,



for exanple, The National Conmttee for Cinical
Laboratory Standards. Methods for dilution
antimcrobial susceptibility8tests for bacteria that
grow aerobically; approved standard-fifth edition.
NCCLS docunent M7-AS5 [ISBN 1-56238-394-9]. NCCLS, 940
West Val |l ey Road, Suite 1400, Wayne, Pennsyl vani a
19087- 1898 USA, 2000). The M C of the compounds of
the invention is determned in the liquid dilution
test on the 96-well mcrotiter plate scale. The
bacterial mcrobes are cultivated in a mninml nedium
(18.5 MM Na2HP{¥da 5.7 mM KH2PO4, 9.3 nM NH4Cl, 2.8 nM
MpSO4, 17.1 mM NaCl, 0.033 g/m thiam ne
hydrochloride, 1.2 g/m nicotinic acid, 0.003 pg/mn
biotin, 1% glCQRaexa A1 PPIALpSideRaF Bf BAOLSIAOORRaGrumber 1,
amno acid with the exception of phenyl al ani ne;

[H-P. Kroll; unpub¥Bshéd]) with the addition of 0.4%
BH broth (test medium. In the case of

Ent er ococcusf aeci um L4001, heat-inactivated fetal calf
serum ( FC8’ al Bt o BRRdepeadenthihygf josieadrether oreprrsenteshydrogen,
mediumin a final qg&g@pu@({g\jfgjlm{ orPHouP6E FdHriY
cultures of the test mcrobes are diTuted to an OD578
of 0.001 (to 0.01 in the case of enterococci) in

fresh test nedium and pncubatgd 1:1 with dilutions of

the test substances (1f2 dil J’gi on 207 stefls) in test
medi um (200 | finaljv )1_Nine cul ture NH,
i ncubated at 37C fol™18- 2B Tdours¢" enterocogdi, i n the

presence of 5% C02 The | owest substance con f,ration
in each case at which no visible bacteri 512Ngr owt h
occurs any longer is defined as the MC. Alternative
nmet hod for determ ning the mnimuminhibitory
concentration (M Cwhekéiga M ni num i nhi bitory
concentration (MC) is the m ninmum concentration of an
antibi- otic wwth which the growh of a test m crobe
i's inhibited over I8-24jhneTiliRadeRNtE B tHRMmitrogen atom,
concentration can in these cases be determ ned by
standard m crobi ol ogi cal nethods with nodified nmedi um
0 an agar dilutionud este et HBfogtX BIREH AR

Nati onal Committee for I ni cal Lgbor at ory 'St andar ds.
Met hods for dilution antimcrobial susceptibility
tests for Dbacteriaggghat, grow aerobically; approved
standard-fifth edition. NCCLS docunent M/-A5 [I| SBN
1-56238-394-9]. NCCLS, 940 West Valley Road, Suite
1400, Wayne, Pennsyl vania - The
bacterial mcrobes are I(I:{ul t %\%}gltéged&%%}g%gg@o%ga&%ﬂ’at es
whi ch contain 20% defi bri nated horse bl ood. The test
m cr obes, which are incgrk%glt ed overni ght on

i is a number 1, 2 or 3,

R# represents hydrogen or methyl,

f isanumber O, 1, 2 or 3,



Col unmbi a bl ood agar pl ates (Becton-D ckinson), are
diluted in PBS, adjusted tg.a mcrobe count of about
5 x 105 m crobes/mM and plgé%d dropwi se (1-3 1) on
test plates. The test substances conprise different
dilutions of the test substances (1:2 dilution steps).
The <cultures are incubated at 37C in the presence of
5% CO2 for 18-24 hours. The | owest substance
concentration in each case at which no visible
bacterial growh occurs any |longer is defined as the
MC and is reported in gg/m. Table A (with

conpar ative exanpl g bi phenqpisdn, Bhr Ex: No. MC MC
MC I1C50 S. aureus 133 S aureus E. faeciumm S aureus
133 Transla T21.7 L4001 ; tion 1 0.5 1.0 4.0 0.07 2
1.0 1.0 2.00.07 3,4.02.016.00.2 51.01.0 2.0
0.2 12 1.0 1.0 16.0 0.08 15 1.0 2.0 >32 0.1 19 1.0
1.0 16.0 0.1 67 1.0 1.016 0.1 68 1.0 1.0 8 0.2

Bi phenonycin <0.03,>32 Q. Concentration
data: MCin gg/n ;h | C5 a%&?t?el{/llgz’éypst‘lém c infection
with S. aureus 133 The suitability of the conpounds of
the inventjion for treating bacterial infections can be
shown in various ani mal nodels. For this purpose, the
animals are generally infected with a suitable

virul ent microbe and treated with the conpound to
be tested, whi'CRSY %TEHZ)?&%%UI ation which is adapted
to the particular therapy nodel. The suitability of
the com pounds of the invention for the treatnent of
bacterial infe®§8fs can be denonstrat ed

is the linkage site to the carbon atom,
Z1 is anumber 1, 2 or 3,

and

R® represents a group of formula

O
* NH,
ant
wherein

is the linkage site to the nitrogen atom,

and



specifically in a nouse sepsis nodel after infection
wth S. aureus. For this purpose, S. aureus 133 cells
are cultured overnight in Qﬂgbroth (Oxoi d, Gennany).
The overnight culture was diluted 1:100 in fresh BH
broth and expanded for 3 hours. The bacteria which
are in the logarithm c phase of growth are centrifuged
and washed twice wth a buffered physiol ogical saline
solution. A cell suspension in saline solution with an
extinction of 50 units is then adjusted in a

phot oneter (Dr Lange LP 2W. After a dilution step
(1:15), this swspensheaambsr i2x8@r4, 1 with a 10% nuci ne
suspension. 0.2 m of this infection solution is

adm nistered i.p. per 20 g of nouse. This corresponds
to a cell poounfepr@ént@bRitio dridxit&l§, m crobes/ nouse. The
i.v. therapy taEes place 30 rinutes after the infec-
tion. Female CFW1 mce are used for the infection
exper i menfe a-lﬁlaq{lslli‘lﬁw)éfﬁlen@ of e AR rSpredefit & EF&E)Q)? %ormula
for 6 days. The aninmal nodel Is adjusted so that
untreated animals die within 24 h after the
infection. It was p9$3|ble 40 dennns&u@te i et hi s

nodel a therapeuti effect?of ED100 | o/ kg for
le. 2, NDetermn}J\Eg}J)the
gtespto S. “aurelislwy .’ The

t he conpound ofx
spont aneous .r esi |

spont aneous resi stance rates. for the conpounds of the
i nvention are determ ned as folloms the bacteria

ni crobes are cul tivatRd® | "M of a m ni nigly. medi um

(18.5 MM Na2HPO&4, 5. K 4, 9.3 M NHCL, 2.8 nmM
MpSO4, 17.1 mM 0. ng/ m ort hi ami 120
hydrochl oride, 1.2 pg/m nicotinic acid, Y6073 g/ m
biotin, 1% glucose, 25 g/m of each proteinogenic
amno acid with the addition of 0.4% BH broth) at 37C
overni ght, cenwhéeinged at 6000xg for 10 min and
resuspended in 2 m of a phosphate- buffered
physi ol ogi cal NaCl sol ution (about 2x 109

m crobes/n ). 400 hsgklﬁ@b$3§@h5ﬂ§g§g%§§{99nland 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%bovifs.S6¢ et/ L6 nton

medi um di | ut ed MAtha%%SE%ﬁ? cont%$%hpﬁauh%hpound of
the invention to be tested in a concentration

for 45 n. The Tresuftrsp i ip Bl P D ERe B e
209 Isolation of the blphenonyC|n resi stant S. aureus
strains RNA220Bi, R and T r eus rain
RNM220BiR i s ?Egol at ?&eﬁeﬂtsﬂy{af‘)&en IQBmerh‘? §h5ft:l'ur pose, 100

| portions of an

or

R%®and R®  together with the nitrogen atom to which they are

bonded form a piperazine ring,



S. aureus RN4220 cell suspension (about 1.2x 108

cfu/m) are plated out on an antibiotic- free agar

plate (18.5 mM Na2HPO4, 5. #2hM KH2PO4, 9.3 mM NH4ACL,

2.8 MM MgS™, 17.1 mM Nad, 0.033 g/m thiam ne
hydrochloride, 1.2 g/m nicotinic acid, 0.003 g/m

biotin, 1% glucose, 25 gg/mM of each proteinogenic

amino acid with the addition of 0.4% BH broth and 1%
agarose) and on an agar plate containing 2 g/m

bi phenonycin B (1 OxM C), and incubated at 37C

overni ght. Wereas about 1x107 cells grow on the
antibiotic-free:ph@kes aRRPéndbAfAy CObONI &% IrLWHAR t RSresent
anti biotic-cont ai nl*n% plate, caorre- sponding to a
resi stance rate of T-k2ugO8l SoHfEHIRPHIR' Cof o GEANHR or
grown on the anti bi*atH,coNtgtbal ni ng pl ate are tested

for the bi phenonycin B MC. One colony with an M C of

> 50 gMis selected for further use, and the strain is
referred to as RNA24{QBI;R The S. aureus strain T17 is
isolated in vivo. CFW1 mce are infected
intraperitoneally with 4x 107 S. aureus 133 cells per

mouse. 0.5 h after «the {jf eRLkA8 sitd RENARLTBhSthE
ng/ kg bip

treated intravenously wth 50 enonyci n B.

The ki dneys are renoved fromthe surviv- ing animals
on day 3 after thepimfegt] j zati on of
t he organs, the horlr{Dge-i:e g%gé}%tsﬁgr%g?ma?@gﬁ’ as

descri bed for RN4220Bi R on anti biotic-free and

anti biotic contai nian? agar plates and incubated at 37C
over ni ght. About hal'f the col onies isolated fromthe
ki dney show growth on the antibiotic-containing plates

(2.2x 106 col onies d nstrati he accunul ati on

of bi phenonycin B- ?&Bf‘ggzz‘e 1gqep§B$%H§r %feqqe§n|gﬂ‘efﬁéean“mber
ki dney of the treated &flored,s. About 20 of these
colonies are tested for the biphenomycin B MC, and a
colony with a MC of > 50 Mis selected for further
cultivation, and thadstrain is referred to as T 17.

210 B. Exenpl ary enbodi ments of pharmaceuti cal

conposi tions The conpounds of the invention can be
converted into pharraeadtR'®ahd@ieppah®i bPBse iahotH® represent a
follow ng way: h Sol ution V\,P ch fan be adm ni stered

i ntravenously: Conposi t#8HP L PIY %t t he conpound of
Exanple 1, 15 g of polyethylene glycol 400 and 250 g

of water for injections.

R4g TEQ .
* N\ .
kg lg R™
wherein

is the linkage site to the nitrogen atom,

R*%  represents hydrogen, amino or hydroxy,



Preparation: The conpound of the invention is

di ssol ved together with pol yethyl ene glycol 400 in the
water with stirring. The s@Rdtion is sterilized by
filtration (pore diameter 0.22 n) and dispensed under
aseptic conditions into heat-sterilized infusion
bottles. These are closed wth infusion stoppers and
crinped caps. 211 dains Conpound of fornmula 2HO H
(1), H2 NR3 ORHR2 0 in which R26 represents

hydr ogen, hal ogen, amno or nethyl, R7 represents a
group of formula NH2 "''~/~NH2 R """'J'~NH2 or NH2

whereby R represents hydr O%Bre%ntbwﬁr%éb, miethyd o Bfinoethyl,
| i nkage site to the carbon atom 212 represents

hydrogen or nethyl, R3 represents a group of fornula
R4 RB RO R4 R Rl1 NRe Wr)ep]r]ednjfs llfydro@!ﬂ oerinoethyl,

kg isanumber O or 1,
and
lg is a number 1, 2, 3 or 4,

R® and R'"® independently of one another represent hydrogen

or methyl,
R represents amino or hydroxy,
kb is a number O or 1,

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

R and R" independently of one another represent hydrogen or a

group of formula

Ree Rge

F24e F?5e I
: Ne ., *)\H/NH

10e 11e

R R
| . NH,
' " W)\
Xe or ve R129



O NHz Rls 0 R12 H\r ~L NRR7 H ACHR1I8 1 ONH or
OR 9 e Hwhereby 1is the |linkage site to the
nitrogen atom A represent2§3a bond or phenyl, R4
represents hydrogen, amno or hydroxy, R5 represents
a group of fornmula 213 r 1 NH2 R23 mwherein * is
the linkage site to the carbon atom R23 represents
hydrogen or a group of formula *-(CH2)"-OH or

*-(CH2) o-NH2, wherein * is the |inkage 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,

wherein

* is the linkage site to the nitrogen atom,

R represents hydrogen, amino or hydroxy,

R3¢ represents hydrogen, methyl or aminoethyl,
R%  represents hydrogen or aminoethyl,

or

R’ and R%*  together with the nitrogen atom to which they are

bonded form a piperazine ring,

R® and R'* independently of one another represent

*~(CHz)z1e-OH or *-(CHz)zze-NHR,

wherein

* is the linkage site to the carbon atom,
R3¢ represents hydrogen or methyl,

and

Zle and Z2e independently of one another are a number
1,2 or 3,



R8 and R12 i ndependently of one another represent a
group of formula *-CONHRL14 or *-CH2CONHR15, wherein

* is the linkage site to tR@4carbon atom R14 and R15
i ndependently of one another represent a group of
formula 214 R4a R 5a Rea R9a Rl0a Rlla | | 6a NH NH
ka la Rwa xa R 18a NH2 1sa ONH 12a N~ Ya R H or
1Ba OHea H wherein * is the |inkage site to the
nitrogen atom Rda represents hydrogen, am no or
hydroxy, Rya represents hydrogen, nethyl or

am noet hyl, = R6a represents hydrogen or am noethyl, or

Rya and R6a togebh@Ri {huehbitddntll 0P @88 aAbaHE thrideh€Rydrogen
they are bonded form peraziné ring, R8a and Rl2a

a pi
i ndependent |y of oﬁ%r%%EYMer represent *-(CH2)zl a- OH,
*-(CH2) z2aNHR13a, *-CONHRI 4a or *- CH2CONHRI 5a,

wher ei n
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, 3or4,

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

2
. NH \M)\
X f or yf R12f

wherein



* is the linkage site to the carbon atom 215 Zl a and
Z2a i ndependently of one another are a nunber 1, 2 or
3, Rl3a represents hydroged2ér methyl, and Rl4a and
Rl15a i ndependently of one another represent a group
of formula Roc R5¢ ¢ | cR6c wherein is the |inkage
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 anunber O or 1, and lc is a nunber 1, 2, 3 or 4,
216 R9a and Rl 'a independently of one another
represent hydrogen « or mRtiilage Ble (G81E BREGRR RIS AN NO
or hydroxy, Rl6a represents group of formula R 4d
R 5d k dil dNI~ R6d wherein * is the |inkage site to

the nitrogen atonlIyRodrﬂ§§£§§$ﬁhﬁﬁE¥%§ gg?nh§8k&9,°r

hydr oxy, Rsd represents roge

am noet hyl ,
R represents hydrogen, methyl or aminoethy],
R represents hydrogen or aminoethyl,

or

R¥and R¥  together with the nitrogen atom to which

they are bonded form a piperazine ring,

R¥ and R independently of one another represent
*—(CHZ)ZH-OH or *‘(CHZ)ZZP‘NHRIM,

wherein

is the linkage site to the carbon atom,

R represents hydrogen or methyl,

and

Z1f and Z2f independently of one another are a

number 1, 2 or 3,

R**and R  independently of one another represent

hydrogen or methy],



R6d represents hydrogen or am noethyl, kd is a nunber
Oor 1, and Idis a nunber 1, 2, 3 or 4, Rl8a and
R19a i ndependently of one &36ther represent hydrogen
or a group of forrmula 217 R4Ah R5h qtk N R 6h h Ih
wherein * is the |linkage site to the nitrogen atom
Rah represents hydrogen, am no or hydroxy, RSh
represents hydrogen, nethyl or am noethyl, R6h
represents hydrogen or am noethyl, or RSh and R6h
together with the nitrogen atomto which they are
bonded form a piperazine ring, kh is a nunber 0 or 1

and I'h is a nunber g 2epdesehitsdmiMb6f BR¥oRE8a and Rl9a
are not sinmultaneously hydrogen, ka is a nunber 0 or

1, eais a nunber 1, 2 or 3, 218 and la, wa, xa and

-ya independently of oneggpg?gg&(ﬂQQ a nunber 1, 2, 3
or 4, RO and R' independently of oné another represent

hydr ogen, -

and

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

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

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

M,x ory

equals 3 carry a hydroxy group,

independently of one another may when w, x or y

or one of its salts, its solvates or the solvates of its salts.

2. Compound according to claim 1, characterized in that it corresponds to

formula



methyl, *-C(NH2)=NH or a group of fornmula R20 R21 O
NH NH2 f g or HZN Jh wherein * is the |linkage site
to the nitrogen atom R2022épresents hydrogen or
*-(CH2); -NHR22, wherein R22 represents hydrogen or
methyl, and i is a nunber 1, 2 or 3, R21 represents
hydrogen or nethyl, f is a nunber O, 1, 2 or 3, 219
gis anunber 1, 2 or 3, and his a nunber 1, 2, 3 or
4, or R8 represents *-(CH2)zi-OH wherein * is the

| inkage site to the carbon atom Z1 is a nunber 1, 2
or 3, and R9 represents a group of formula O NH2 H
2 N Jh wherein * | e |lipkage site to the nitrogen

SRS oS

ZT
/

in which
R?*  represents hydrogen, halogen, amino or methyl,
R represents hydrogen or hydroxy,
R represents hydrogen or methyl,
R3 is as defined in claim 1,
or one of its salts, its solvates or the solvates of its salts.
3. Compound according to claim 1 or 2, characterized in that
R?*  represents hydrogen, chlorine or methyl.
4. Compound according to any one of claims 1 to 3, characterized in that

R? represents a group of formula



and 220 h is a nunber 1, 2, 3 or 4, Rl10 represents
am no or hydroxy, R16 and R' independently of one

anot her represent a group 8R8fornula Rob R5b R8b ROb
N~Rsb wo NH b | b Rlob R11b NH2 NH x b or *4yjb R12b
wherein * is the |linkage site to the nitrogen atom
Rob represents hydrogen, am no or hydroxy, R5b
represents hydrogen, nethyl or am noethyl, R6b
represents hydrogen or am noethyl, or R5b and R6b
together with the nitrogen atomto which they are
bonded form a piperazine ring, 221 Rab and Rl 2b

i ndependent | yqof one anot her regpresgnt *-(CH2)zl b- OH,

*- (CH2) z2b~ NHR13b, H - CONHR14bRor *B'CH2CONHRI 8% R R"
wherein *N D H* Jbe sL;é\%g%L carbOﬂ/ﬁlggL\B4,hH
R13b represents hydrdgen or et hylw and” zib and” z2b-1x

i ndependent|ly of one another are a nunber

whereby
* is the linkage site to the nitrogen atom,
R* represents hydrogen, amino or hydroxy,
R’ represents a group of formula
NH,
*\H%\R”
wherein
* is the linkage site to the carbon atom,

R#®  represents hydrogen or a group of formula *-(CH.),-OH
or *-(CHz)o-NHz,

wherein

* is the linkage site to the carbon atom,

n and o independently of one another are a number 1, 2,
3 or4,



1, 2 or 3, and R14b and R15b i ndependently of one
anot her represent a group of fornmula Rog R5g N~ R sg
g lg wherein * is the Iinkdfe site to the nitrogen
atom R4g represents hydrogen, am no or hydroxy, 222
R59 represents hydrogen, nmethyl or am noethyl, R6g
represents hydrogen or am noethyl, kg is a nunber 0 or
1, and Igis a nunber 1, 2, 3 or 4, ROb and Rl 1b
i ndependent|ly of one anot her represent hydrogen or
met hyl, R10b represents am no or hydroxy, kb is a
nunmber 0 or 1, |b, wb, xb and yb i ndependently of one

anot her are a nunber 1, pr 4, R18 and R19
i ndependent | ther Fepres%nt hydr ogefi o
group of f \Tﬁgg R8e 'Rse w ] lke
R10e Rlle ~
whereby
* is the linkage site to the nitrogen atom,
R* represents hydrogen, amino or hydroxy,
RS represents a group of formula
NH,
\H%\R”
wherein

is the linkage site to the carbon atom,

R®  represents hydrogen or a group of formula *~(CH,).-OH
or *-(CHz).-NHo,

wherein

* is the linkage site to the carbon atom,

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



NH x e or 120 ~~y R 223 wherein * is the |inkage site

to the nitrogen atom Roe represents hydrogen, am no

or hydroxy, W represents Rydrogen, nethyl or

am noet hyl, R6e represents hydrogen or am noethyl, or

RSe and R6e together with the nitrogen atomto which

they are bonded form a piperazine ring, R8e and Rl2e

i ndependent|ly of one another represent *-(CH2)zle OH
-(CH2) Z2C NHR13e, wherein * is the linkage site

to the carbon atom Rl3e represents hydrogen or

nmet hyl, and Zl e and Z2e i ndependently of one anot her

are a nunber g, 2 ;0% ndgmpéldor 9€ and R'e
i ndependently of one another represent hydrogen or

methyl, Rl Oe represents am no or hydroxy, ke is a

nunber 0 @& 1,8 R:Qent%Tg c)ﬁi;of’f&nﬁf‘éj A&Nﬁﬁl%?“@'ﬁﬁ%b)s(mﬂ{ﬂi

one another are"a nu , or 4, whereby
and R19 are not sinultaneously hydrogen,

wherein
* is the linkage site to the carbon atom,

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

formula

R4a FI‘Sa
* N\ .
NS g E T
. NH,
M)\ 12a

10a t1a
R R

./J\{\4/NH . Y
wa , X a

O

* N/R1Ga
H
OH

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

R  represents hydrogen or aminoethyl,

or



R24 represents a group of fornmula *-CONHR21, wherein

* is the linkage site to the carbon atom R25
represents a group of formAd3d Rot R51 Rai RO1 NH N
wi kf If RLOF 8111 NH2 NH or or 12f yfR wherein 225
* the linkage site to the nitrogen atom R4l
represents hydrogen, am no or hydroxy, R5f represents
hydrogen, methyl or am noethyl, R6f represents
hydrogen or am noethyl, or R5f and R61 together with
the nitrogen atomto which they are bonded forma

pi perazine ring, R8f and R12 i ndependently of one

anot her represent gs={ddH®) Zl dogéthleowith- thehidiragdn Ndrl 86 which
wherein * is the linkage site to the carbon atom
R13f represents hydroge edrar%?’l‘f%fj,fo%aplpfFafZ“};FrfbngZZf

i ndependently of one another are a
R®% and R'* independently of one another represent
*-(CHz)zn-OH, *-(CHz)zza-NHRBa, *.CONHR* or
*-CH,CONHR"?,
wherein

is the linkage site to the carbon atom,

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 repre-

sent a group of formula

R4c RSc

wherein .

* is the linkage site to the nitrogen atom,

R represents hydrogen, amino or hydroxy,



nunber 1, 2 or 3, ROf and RI If independently of one
anot her represent hydrogen or nethyl, 226 RO
represents amino or hydroxy32 kf is a nunber 0 or 1,
and If, wf, xf yf independently of one another are
and a num ber 1, 2, 3 or 4, d and e independently of
one another are a nunber 1, 2 or 3, k is a nunber O
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 its salts. R CorpRedis BEGOEE, At:thyl ot ladiifdethyl,
1, characterized in that it corresponds to fornula
227 MH HON-3 H2 NR (la), OHR2OR NH2 in

whi ch R26 represents hygsogeRprebdl: P8R ogd b niRbethyl,
nmethyl, R represents hydrogen or hydroxy,

represents hydrogen or nethyl,

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

R and R independently of one another represent

hydrogen or methyl,
R represents amino or hydroxy,

R!®  represents a group of formula

R4d RSd
. I
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,

RS  represents hydrogen or aminoethyl,



R3 is as defined in claiml, or one of its salts, its
sol vates or the solvates of its salts. 3. Conpound
according to claim1 or 2, 28Raracterized in that R26
represents hydrogen, chlorine or nethyl. 4. Conpound
according to any one of clainms 1 to 3, characterized
inthat R3 represents a group of fornmula 228 R4 H R8
RO RR4A RoORILNRSIT r I k|l wNHor OX 1| whereby *
is the linkage site to the nitrogen atom R4
represents hydrogen, amno or hydroxy, R5 represents
a group of fornmula NH2 "r R23 mwherein * is the
linkage site to the cark@n atemuniBéB0bepr esents
hydrogen or a group of formula *-(CH2)n-OH or

*-(CH2) o-NH2, wherein * is the |linkage site to the
carbon atom n and o inggpendently of one another are
a nunber 1, 2, 3or4, 229 R4 H~ R8 RO R24 Ro Rl11 r N
RS 1~r , X NH

1d is a number 1, 2, 3 or 4,
ka is a number O 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 R?! 0
. I
* NH
f g ]
HNT D
wherein
* is the linkage site to the nitrogen atom,

R*  represents hydrogen or *—~(CH)-NHR?,

wherein

R#  represents hydrogen or methyl,



k 1 ~/ LLL - J"w NH or X whereby * is the |inkage
site to the nitrogen atom R4 represents hydrogen,
am no or hydroxy, R5 reprédénts a group of fornula
INH2 \R23 Mwherein * is the linkage site to the
carbon atom R23 represents hydrogen or a group of
formula *-(CH2)n-OH or *-(CH2)o-NH2, wherein * is
the linkage site to the carbon atom n and o

i ndependently of one another are a nunber 1, 2, 3or4,
230 mis a nunber O or 1, R8 represents a group of
formul a *- CONHR14 or *-CHZCONHR15, wherein * is the

| inkage site to the carhgm atom Rl14 and R 5

i ndependently of one anot her represent a group of
fornmul a R4a R5a R8a R9a Rloa Rlla N'l sa La NH ka la

R w xa NH2 O Rl6a i is anumber 1, 2 or 3,
R?'  represents hydrogen or methyl,
f is anumber 0, 1, 2 or 3,
g is a number 1, 2 or 3,
and
h is a number 1, 2, 3 or 4,

or

R8 represents *~(CH;)»-OH

wherein

* is the linkage site to the carbon atom,

Z1 is a number 1, 2 or 3,

and

R? represents a group of formula



R12a pr N, ~ya H OH wherein * is the linkage site to
the nitrogen atom Rd4a represents hydrogen, am no or
hydroxy, R5a represents hyd38gen, nethyl or

am noet hyl, R6a represents hydrogen or am noethyl, or
231 Rya and R6a together with the nitrogen atomto
whi ch they are bonded form a, piperazine ring, R8a and
Rl2a i ndependently of one another represent
*-(CH2) zI aOH, *-(CH2) Z2a- NHR13a, *- CONHRI 4a or

*- CH2CONHR15a wherein * is the linkage site to the
carbon atom Zla and Z2a i ndependently of one anot her
are a nunbey 1, 2 or 3, Rl3a represents hydrogen or
nmet hyl, and||Rl4a and R Sa i ndependently of one

anot her re a group of fornula RAC R5C | kc

i cCN~R6C  wher * is the linkage site to the nitrogen
atom Rockﬁﬁ gﬁents hydr ogen, am no or hydroxy,
wherein
* is the linkage site to the nitrogen atom,
and
h is anumber 1, 2, 3 or 4,

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

" 5 R R
R T //l\+~%,&H
* N *
T R wt
10f 11f
A R NH



232 R5c represents hydrogen, nethyl or am noethyl,
R6c represents hydrogen or am noethyl, kc is a nunber
Oor 1, and lc is a nunbe23¢, 2, 3 or 4, R9a and R

| a i ndependently of one another represent hydrogen or
met hyl, R10a represents am no or hydroxy, Rl6a
represents a group of formula R 4d R5d |1 dl dNI
Rsd wherein * is the linkage site to the nitrogen
atom Rod represents hydrogen, am no or hydroxy, Rsd
represents hydrogen, nethyl or am noethyl, R6d
represents hydrogen or am noethyl, 233 kd is a nunber
0 or 1, and Idghéim nunber 1, 2, 3 or 4, kais a
nunber 0 or 1, and l|a, wa, xa and ya independently of
one.another are a nunber 1, 2, 3 or 4, RO and R

i ndependent | y of oneuanHKAgY sife@b RS Littoghly Bfopgen,
nmet hyl, *-C(NH2)=NH or a group of formula R20 R21 O

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

or

R and R¥  together with the nitrogen atom to which they are

bonded form a piperazine ring,

R¥and R independently of one another represent
*—(CHz)zu-OH or *'(CHZ)ZZf'NHR13f,

wherein

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

and

Z1f and Z2f independently of one another are a number
1,2 0r3,



NHNH2 f gor h H2 Nwlerein * is the |inkage site
to the nitrogen atom R20 represents hydrogen or
*.(CHZ),-NHR12, wherein RZ37represents hydrogen or
methyl, 234 and i is a nunber 1, 2 or 3, R21
represents hydrogen or nethyl, f is a nunber 0, 1, 2
or 3, gis anunber 1, 2 or 3, and h is a nunber 1,

2, 3 or 4, or R8 represents *-(CH2)zi-OH wherein *
is the linkage site to the carbon atom Z1 is a
nunber 1, 2 or 3, and R9 represents a group of
formula 235 ONH2 H 2 N Jh wherein

R and R independently of one another represent hydrogen

or methyl,

RY  represents amino or hydroxy,

kf is a number O or 1,

and

If, wif, xf and yf independently of one another are a number 1, 2,

3or4,

k is anumber O or 1,

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

independently of one another may when w or x equals 3

carry a hydroxy group,

or one of its salts, its solvates or the solvates of its salts.

3. Compound according to any one of claims 1 to 3, characterized in that

R? represents a group of formula



* is the linkage site to the nitrogen atom and h is
a nunber 1, 2, 3 or 4, RI10 represents an no or
hydroxy, R24 represents a @gP8up of formula *- CONHRZ5,
wherein * is the |inkage site to the carbon atom R25
represents a group of fornmula R4Af Rsf Rai Rsi N~Rsr
wf NH kf If Ros Rif 1 NH2 NH x f r RL2f *1Y f
236 wherein * is the linkage site to the nitrogen
atom RAf represents hydrogen, am no or hydroxy, R5f
represents hydrogen, nethyl or am noethyl, R6f
represents hydrogen or am noethyl, or R5f and RG6f

t oget her wﬁknm&he nitrogen atomto which they are
bonded form a pi perazine ring, R81 and R12f

i ndependently of one another represent *-(CH2)zlf-COH

or *-(CH2)z2f - Nfﬁg-l?tflkag%ﬁé &) e n’ictr(j)g%ntalﬁﬁn,l i nkage site
to the carbon atom
R?2  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

Raa Rga R'0a Rt

Rda F|‘58 |
. |
kal lla ’ Xa
NH, Q
* Riﬁa
12a -
\fv%i?ﬂ or \\[ju\ﬁ
OH

wherein

* is the linkage site to the nitrogen atom,

R* represents hydrogen, amino or hydroxy,

R%a represents hydrogen, methyl or aminoethyl,

R represents hydrogen or aminoethyl,



R13f represents hydrogen or nethyl, and Zif and Z2f
i ndependently of one another are a nunber 1, 2 or 3,
237 R9( and R'f independem®3Py of one anot her
represent hydrogen or nethyl, R10' represents am no
or hydroxy, kf is a nunber 0 or 1, and |If, wf, xf
and yf independently of one another are a nunber 1, 2,
3 or 4, kis anunber 0 or 1, 1, w and x independently
of one another are a nunber 1,0 2, 3 or 4, |Hor x
i ndependently of one another nmay when w or x equals 3
carry a hydroxy group, or one of its salts, its
sol vates or the solyates of its salts. 5. Conpound
according to any one of clainms 1 to 3, characterized
in that R3 represents a group of formula \ r , NH
“X\R 2 238 wher ebypsfy Spd hey ee%ﬁ%hsel%e?lh% &ifiStom to which
nltrogen aton1 R12 represents~a group o rhul a

- CONHR14 or *- CH2CONHRtkey argvherrdsidform a pipdizing mikéige
site to the carbon atom R14 and R s independently of

one anot her represent a group of fornula
R® and R independently of one another represent

*_(CH2)z1a-OH, *-(CH2)z2.-NHR!?%, *~CONHR'* or
* CH,CONHR!?,
wherein

* is the linkage site to the carbon atom,

Zla and Z2a independently of one another are a

number 1, 2 or 3,
R3*  represents hydrogen or methyl,
and

R™ and R%* independently of one another repre-

sent a group of formula

I:‘40 RSc
. |
N
ke lc \RSC
wherein

* is the linkage site to the nitrogen atom,



Rda RSa IRea Rsa Rloa Rila NH "/ ("~~ JJJ NH gt ka~
la N~NRea wa xa NHZ O *4-y'a-R Rls a 12a or N H OH
wherein * is the |inkage st to the nitrogen atom
Rda represents hydrogen, ami no or hydroxy, Rsa
represents hydrogen, nethyl or -am noethyl, R6a
represents hydrogen or am noethyl, 239 or Rsa and R a
together with the nitrogen atomto which they are
bonded form a pi perazine ring, R8a and Rl2a
i ndependent |y of one anot her represent *- (CH2) zl a- OH,
-(CH2) z2a- NHR13a, *- CONHRl14a or - CH2CONHR1sa
wherein * is the Ilnkage Sképeesta@tswero%eﬁ%nnato@md@
and Z2a i ndependently of one another are a nunb 1,
2 or 3, Rl3a represents hydrogen or nethyl, and R14a

and R Sa independent |y gf 0Rg, aBRkRGHd:eR Beth3E M arRinoethyl,
group of formula

R%  represents hydrogen or aminoethyl,

kc is a number O or 1,
and
Ic 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'62  represents a group of formula

R R
R I
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,



RAC RSC 1 cc ICNIIlI R6c wherein * is the |linkage
site to the nitrogen atom 240 Roc represents

hydr ogen, am no or hydroxy?4hsc represents hydrogen,
met hyl or am noethyl, R6c represents hydrogen or

am noethyl, kc is a nunber 0 or 1, and Ic is a nunber
1, 2, 3 or 4, R9a and Rl |a independently of one

anot her represent hydrogen or nmethyl, RlOa represents
am no or hydroxy, R la represents a group of formula
R4d R5d I k dIl dNNR6d wherein * is the |linkage
site to the nitrogen atom Rod represents hydrogen,

am no or hydroxy, Rsd represgissntGaREeA or ARidBkhydr
am noet hyl, 241 R6d represents hyg?oggn or 7

am noethyl, kd is a nunber O or 1, and Id is a

nunber 1, 2, 3 or 4, kg is;& fAuAb&Ho & or 1,

and

1d is anumber 1, 2, 3 or 4,
ka is a number O or 1,
and

la, wa, xa and ya independently of one another are a

number 1, 2, 3 or 4,

y is a number 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. Compound according to any one of claims 1 to 3, characterized in that
R® represents a group of formula
0O
* 16 0O

H or <
d N
H



and la, wa, xa and ya independently of one another
are a nunber 1, 2, 3 or 4, is a nunber 1, 2, 3 or
4, L Jy may when y equal s2%2carry a hydroxy group,

or one of its salts, its solvates or the solvates of
its salts. 6. Conpound according to any one of clains
1 to 3, characterized in that R3 represents a group
of formula O Res O17 Hor d H A-OH 242 whereby *
is the linkage site to the nitrogen atom A
represents a bond or phenyl, R16 and R' independently
of one another represent a group of fornmula Rob R5b
R8b RAb Nhﬁhagb NH wb | "J kb I'b RIOb R11b ~ NH2 NH
yb Rlzb x b or *-1 wherein

* 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

4b 5b R R
R F? |
kL Jb R wo
10b 11b
R R . NH,
*//\\J/l\+v%/NH or \f”%i\"1%
xb R
yb
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 nitrogen atom Rob
represents hydrogen, am no or hydroxy, R5b represents
hydrogen, methyl or ami noe2Ayl, R6b represents
hydrogen or am noethyl, or R5b and R6b together with
the nitrogen atomto which they are bonded forma

pi perazine ring, 243 R8b and Rl12b i ndependently of
one anot her represent *-(CH2)zl b-OH or
*-(CH2) z2b- NHR13b, wherein * is the linkage site to
the carbon atom R13b represents hydrogen or nethyl,
and Zib and Z2b independently of one another are a

number 1, 2 @ ghd 88D igBcheRdbnthyndegrendaat | Yn&hePNerepresent
anot her represent hydrogen thyl . R1Ob represents

or. ne

anmi no or hydroxy, “HkbHpzr-QHRIHEH: R | 'b, wh, xb
and yb i ndependently of one another are a nunber 1,

2, 3or 4, dis a nunber 1, 2 or 3, or one of its
salts, its sol vat e¥heiein he sol vates of its salts. 244
7. Conpound according to any one of clains 1 to 3,

characterized in that R3 represents a group of fornul a
R18 p NH * is the linkage site to the carbon atom,

R1®  represents hydrogen or methyl,
and

Z1b and Z2b 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,
kb is anumber O or 1,

1b, wb, xb and yb independently of one another are a number 1,
2,3 o0r4,

d is a number 1, 2 or 3,

or one of its salts, its solvates or the solvates of its salts.



ORI9 e Hwhereby * is the linkage site to the
nitrogen atom R18 and R19 |ndependently of one
anot her represent hydrogen28f a group of fornula Rde
R$e R8e RO9e NH NN, Rse we "J | ke le Rtoe Rile |
NH2 NH *~~ye x e or 12e R wherein * is the |inkage
site to the nitrogen atom R4e represents hydrogen,
am no or hydroxy, 245 W represents hydrogen, nethyl
or am noethyl, R6e represents hydrogen or am noethyl,
or R$e and R6e together with the nitrogen atomto
whi ch they are bonded form a piperazine ring, RSe and
R @or'n?gl%’@ 9&%&5}1@/ tcgiHnio&?e AR 6 BPERERMrized in that
2e-NHR13e wherein * is the
Ilnkage site to t he carbon atom Rl13e represents

hydr ggen rgﬁregﬁ%ttﬁy gmup of formula

|
0 NH
o)
* 19
N
e
H
whereby
* is the linkage site to the nitrogen atom,

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

group of formula

N aere
109 11e
NH,
/\/‘\H; or \%Rme
wherein

* is the linkage site to the nitrogen atom,

R represents hydrogen, amino or hydroxy,



and Zl e and Z2e independently of one another are a
nunmber 1, 2 or 3, R9e and Rl independently of one
anot her represent hydrogen248r nethyl, RlOe represents
am no or hydroxy, ke is a nunber 0 or 1, 246 and |e,
we, xe and ye independently of one another are a
nunmber 1, 2, 3 or 4, whereby R18 and R19 are not

si mul t aneously hydrogen, e is a nunber 1, 2 or 3, or
one of its salts, its solvates or the solvates of its
salts. 8. Method for preparing a conmpound of fornula
(I') according to claim1 or one of its salts,

sol vates or sgkvat Rprédénth h;idr@géﬁ,snetmaﬁaﬁhﬁ&étﬁ din
that [A] a conpound of forhula HO boc~N HOR

HHR2 O wherein R2, R and R26 have the neaning

indicated in gbai Mebres@hP@SgdSol #hinvethyf 0Xycar bonyl,
is reacted in a two-stage process firstly in the
presence of one or nore dehy- drating reagents with a
conpound of farmula H2NR3 (111), 247 wherein R3 has
the nmeaning indicated in claim1, and subsequently
with an acid and/or by hydrogenolysis, or

R and R®*  together with the nitrogen atom to which they are

bonded form a piperazine ring,

R¥ and R'* independently of one another represent
*—(CHz)z1e-OH or *-(CHz)ZZe-NHR”e,

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 0or3,

R** and R independently of one another represent hydrogen

or methyl,
R represents amino or hydroxy,

ke is a number O or 1,



[B] a compound of formula (1V), BnO VHz~- CH HORH
R2 0 wherein R2, R and R26 have the neaning indicated
inclaim1, and Z is benzy#*®xycarbonyl, is reacted in
a two-stage process firstly in the presence of one or
nore dehy- drating reagents with a conpound of formnula
H2ZNR3 (I111), wherein R3 has the neaning indicated in
claim1, and subsequently with an acid or by

hydr ogenol ysis. 248 9. Method for preparing a
conmpound of formula (I) according to claim1 or one of
its solvates, characterized in that a salt of the
conmpound or agag@al vate of a salt of the compound is
converted into the compound by chromat ography wth
the addition of a base. 10. Conpound according to any

one of claims;d Jxd ahQYe tirl:iLH%pEﬁ&"i‘lttl fon@AA6er are a number 1,
e o

’

prophyl axi s of diseases. 11. Us a compound
according to any ofe3®f4clains 1 to 7 for the
production of a nmedicanent for the treatnent and/or
prophyl axi s of diseases. 12. Use of a conpound
accordi ng to amerehyR tandcR'3pnemot simltangeyyshyt drogen,
production of a nmedicanent for the treatnent and/or
prophyl axi s of bacterial diseases. 13. Medi canment
conpri si g at if @asmbenk 2cPpound accordi ng to any one
of claims 1 to 7 in conbination with at | east one
inert, non-toxic, pharmaceuti- cally suitable

exci pit et of ifisbaltiy/idisclaaentr the colvaliengf itsosatth.ai m 13 f or
the treatnent and/ or prophylaxis of Dbacterial

i nfections. 15. Method for controlling bacterial

8. nf eMetlosiSior Prdpafiaga cdhRthoand Wakamiya dpadcdrding to claim 1 or one

of its salts, solvates or solvates of its salts, characterized in that

[A] a compound of formula

an,

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 dehy-

drating reagents with a compound of formula

H,NR? (1),



istering an antibacterially effective anbunt of at
| east one conpound accord- ing to any one of clains 1
to 7 or of a nedicanent ac@dfding to claim13 or 14.

wherein R® has the meaning indicated in claim 1,
and subsequently with an acid and/or by hydrogenolysis,
or

[B] a compound of formula

(1v),

wherein R?%, R’ and R?* have the meaning indicated in claim 1, and Z is

benzyloxycarbonyl,

is reacted in a two-stage process firstly in the presence of one or more dehy-

drating reagents with a compound of formula

H,NR? (111),

wherein R? has the meaning indicated in claim 1,

and subsequently with an acid or by hydrogenolysis.



10.

11.

12.

13.

14.

15.

248

Method for preparing a compound of formula (I) according to claim 1 or one
of its solvates, characterized in that a salt of the compound or a solvate of a
salt of the compound is converted into the compound by chromatography

with the addition of a base.

Compound according to any one of claims 1 to 7 for the treatment and/or

prophylaxis of diseases.

Use of a compound according to any one of claims 1 to 7 for the production

of a medicament for the treatment and/or prophylaxis of diseases.

Use of a compound according to any one of claims 1 to 7 for the production

of a medicament for the treatment and/or prophylaxis of bacterial diseases.

Medicament comprising at least one compound according to any one of
claims 1 to 7 in combination with at least one inert, non-toxic, pharmaceuti-

cally suitable excipient.

Medicament according to claim 13 for the treatment and/or prophylaxis of

bacterial infections.

Method for controlling bacterial infections in humans and animals by admin-
istering an antibacterially effective amount of at least one compound accord-
ing to any one of claims 1 to 7 or of a medicament according to claim 13 or
14.



