Acyl at ed nonadepsi peptides Il The invention relates to nonadepsi pepti des and
nmet hods for their preparation, as well as to their use for the production
of nedi caments for the treatnent and/or prophylaxis of dis- eases, in
particul ar bacterial infectious diseases. The bacterial cell wall is
synthesi zed by a nunber of enzymes (cell wall biosynthesis) and is

essential for the survival and  eprqd4gide (igdd fi7 oor gani sms. The structure
of this macronol ecule, as P—g‘rm—m'gfqgﬁrs—m lved in its synthesis,
are hi ghl yrGane v delaidt | (th &l dnd méAbRIGLHEH plpatdtBnCaSea] b
nature an%ﬂ{ﬁ%} 8ﬁh§§?bé§;;; i {;}fg L%? E;(‘;gtf(grénﬁé ?feaftﬁl%nf‘ef}ld/oa% plgr(li}MSI ofoc}ls attack

for novel sour ce of
1?lus

ant i bact er§2S Targets, 2002, 6, 1-19).
wal. |

Vanconyci n_a enj ci II| s are i.nhibitors of .the bact cell

bi osynt hes%‘:?q‘&ﬁ “a]r walbiieye Esd Y ngbah9f srzygres ‘gf‘é’?l]tl blﬂsﬁ?tpﬁslﬂ&flgncy of
this prindf pisenti ford ‘F srvIvehad repepguctinne naiginosgaRismso L he sinegte fdisdes
clinicall ynammolneults,raéavqibaﬂth@proms iavplaed imitesmnthssis, areé@héncmspvew th

G am posi twithin et baotpeiasOn @éaugt atatstdsgentjalovaturg and vuiforenitye cell wal diasynthesis

m crobes, igagidenBidintaiflattack foe abedl antibistieq(y WoGoen] Thepeastarial telhwakkas st ant
PNEeuUNDCOC GouB @f aivieaeRMUL Esei'lx raObir Thed Tangets, 2002, 68aq9gr o, Gram positive

resi stance: challenge for t evel opment of new antibiotics, J.
Ant i m cr obyareb@Eihaa peni¢Afis ar@%hﬂﬁttﬁ@bf e ba&eruﬂ cBll walldh fhes@aMi _
Li vernore, g, ént Iﬁécleé%hﬁ%?am § biinelagibidlic pote 5f‘ tHislﬁranl of AABh PORiyL | Ve

-,

?28; eri app ? llBﬁQltfgr I‘alfi @a.'ata glhﬁ q"o the rea é{t’of {)gbft&ﬁﬁ infed 9}
vanconyci rE=Paiai i fr‘%ﬁﬁﬁh sE8e LE‘ %gé wgof?.t%igform% cuHEpcs (assivae of
VRSA in t HB‘C b Gelpigll %OCOC%B?““NE“S? Pﬁ%‘é’é" QtBé Ances
are increa f € ion
YanenycIp- wﬁt@t@w@rqcowéFa%@u@foe pninositiye resstansechallengeforhe;
descri bes dgvelepmpntaf aey apfibiosics, Jndnlimisres (rhematies. 19, B+ Srpl ¢i-t-BottP. cross
r esi st ancdehnsonkiRdvinLivemeeresG &t Tiletsoni Anfimicrobinlsuseeptibdity pf Geanspositisobact i n
and sone decteratwha's carrentdwhattsidnécipated RaX iAuyp.alfacha200d; {48), Sugpl Ai: 8311)i n US
4, 754, 018.andheceh8phidb ferithafigst dfiel dACIBYdidresistdnt ¥iapliyloéodcy @ @sldti¢k, Fastal so
descri bed reportedRady R A 3n aRAUHIR I3 608 -J. WORA/ 100928, deptheiddRBstances
derivati vege glgrehﬁﬁg?qgglhgtﬁgﬁ\{h&gpeﬁ@teﬁl;@%er| al activity. The antibacterial
activity of |ysobacfin and katanosin A is” furthernore described in
o SuI liva P. et
at, J. Antg g"ﬁ:ff‘t ‘ gfa':tol ‘%Jow fs%f % %@g&h Wélgégs’fmﬂ%%“ﬁ%ﬂg%ﬁ’ itheg 1988,
41, 713 R RN Chem 1989, 54, 1149 - 1157.
Ih;\/: rslgoggnlglg{ngtg{al Slfod&clg?ysgtga%ts 8\'Edasrc]) eedn }1¥a?1ves a[re ?l be Sas a\Fler na% erla?gc%%nds
t ol erabi | iin WS 8,74, OIibv{Bre tselpmroam( lan:tIUagfcs:rlaarmitlhe’c bérlysdba&tm |1bta4sotdes¢nb|ed1 it he
body, i - 15(??42ph1% qpc&klb?&)td CWB&B%E% ed%scrlggsh déir%iatli/e%r ofe )l(yascr;%)alct?ﬂ h%\clmg

I ncrease |n “th
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The antibacterial activity of lysobactin and katanosin A is furthermore described in O’Sullivan, J.
etal.,J. Antibiot. 1988, 41, 1740 — 1744, Bonner, D. P. et al., J. Antibiot. 1988, 41, 1745 —
1751, Shoji, J. et al., J. Antibiot. 1988, 41, 713 — 718 and Tymiak, A. A. et al., J. Org.
Chem. 1989, 54,1149 - 1157.

It is one object of the present invention to provide alternative compounds having comparable or
improved antibacterial activity and better tolerability, e.g. lower nephrotoxicity, and better distribu-
tion in the body, i.e. better pharmacokinetic properties such as, for example, an increase in the free
fraction (f,), for the treatment of bacterial diseases in humans and animals.

The invention relates to compounds of formula



fraction (f.), for the treatnent of bacterial diseases in humans and
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The invention relates to conpounds of fornmula 2 0 NH2 HO',..
H2N RZH H H

CH3 H3C N CH3 HN /NH2 R NH in which R represents hydroge

and R2 represents 2, 2-di net hyl but-1-yl, 2-ethyl-2-nethyl but-1-yl,

2,2-diethyl but-1-yl, 2,2- dinethyl
Rl represents trifluoronethyl, and

nt- | -yl or trinmethylsilylnethyl,

RpIresents 2, 2-di net hyl prop-1-yl,

2, 2-di nethyl but-1-yl, 2-ethyl-2-nmeth | but ?| -yl, 2,2-diethyl but-1-yl,

2,2-di methyl pent-1-yl or trimeth bsi-‘

Imb{hyl and their salts, their

H NH
n,

or

sol vates and the sol vates of the N Coppoundgoof the invention are the
conmpounds of fornmula (1) and their alts | valNEls, \ sol vates of the salts
and prodrugs, the conpounds whirch/are\enco ass d b }mula (I') and are of
formul ae nentioned below, an@ their salgs, sol vVates of the salts
and prodrugs, and the ypoun | ch are enconpa d by formula (1) and
are nmentioned below @ snpl/ary eﬁbodlnents hefHssalts, sol vates,
solvates of the salts ég cdnpounds mhich are
enconpassed by formul a 6 nentlonedobelow ar Hal ready salts,

sol vat es,
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in which
R' represents hydrogen, and

R? represents 2,2-dimethylbut-1-yl, 2-ethyl-2-methylbut-1-yl, 2,2-diethylbut-1-yl, 2,2-
dimethylpent-1-yl or trimethylsilylmethyl,

or
R! represents trifluoromethyl, and

R? represents 2,2-dimethylprop-1-yl, 2,2-dimethylbut-1-yl, 2-ethyl-2-methylbut-1-yl,
2,2-diethylbut-1-yl, 2,2-dimethylpent-1-yl or trimethylsilylmethyl,

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

Compounds of the invention are the compounds of formula (I) and their salts, solvates,
solvates of the salts and prodrugs, the compounds which are encompassed by formula (I)
and are of formulae mentioned below, and their salts, solvates, solvates of the salts and
prodrugs, and the compounds which are encompassed by formula (I) and are mentioned
below as exemplary embodiments, and their salts, solvates, solvates of the salts and
prodrugs, insofar as the compounds which are encompassed by formula (I) and are
mentioned below are not already salts, solvates, solvates of the salts and prodrugs.

Depending on their structure, the compounds of the invention can 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 in a known manner
from such mixtures of enantiomers and/or diastereomers.

Where the compounds of the invention can exist in tautomeric forms, the present invention
comprises all tautomeric forms.



Dependi ng on their structure, the conpounds of the invention can exist in
stereoisoneric forns (enantioners, diastereoners). The invention therefore
relates to the enantioners or diastereongrs and their respective m xtures.
The stereoisonerically pure constituents can be isolated in a known nmanner
from such m'xtures of enantioners and/ or di astereoners. \Were the conpounds

of the in 0 i
conpri ses 5@’; ptr%1 c) @fo?ﬁleﬁ%ﬂo@es ;g[: ]%S{ %191 e;g& Bfoegf %ﬁ;r a ﬁglte sgl&foft he
oresent i nPEf ﬂﬁ%jﬁ 45 %feégé fy aret R8s of
the i nvent%tﬁ °§" al? ‘I‘H’cﬂ‘é utfap Omaewea L the léﬂn\P s not

sui t abl e fBHEfisABGTRItAG EqmERAUNGS O the. HvERf R, ufnxe paltseA gaixed ﬁaétrmwa Ithe for t he
i sol ati on P#HPosgeef thy preserd FilVGfltlQIh@ addition Al whish compripas A OF Biere @ffewn

salts. A nondesesssich asdamsxampte, & ifluopeacetatsgresylatetdal. present i nvention an
addition salt which conprises two or nore different acids or bases, such
as, for exBhypblegicalytapdeptable salta ofthetomprwsly bitheinweation infldesicid|addjtienesaltsof

accept abl emingiat widsfcatbhveylic avigromd sidfooit atitiee.g.rsaltsrof hysinochloot agid hpdrobtormiddéid,i on
salts of sifomrazid, ptospheric at, bethgreswfoaic iaclg, cthantsalidnicanidctolaenesidfonie agid, sal ts of
hydr ochl or benzeaesutfonihacdt; odphthaieaedaulfamijc aciE) Acétisracid, teifluadoacgvasidhmopienicasiddlactic

nmet hanesul daiih fagaricicd, maicheid adtrit dd) ifionagic acld, naldiareidesd bénaoit acidici d,
benzenesul foni ¢ aci d, napht hal enedi sul fonic acid, acetic acid,

t ri f| uor oaPlgtsiodogicailyt acqeptablesaltsofabe dompaants of thaziventidnaalsocinclodeasaltsl of wsahli ¢

aci d, citrbsesgichlas, bymalyiof ekansle afhprefegabis atkah nebtd @airsak @. sodivin and

Physi ol ogi gathdshmP&aSPhIRRIR canth nfetDkaltshe. csalmmﬁaﬁ&nﬁgnésn@n sdMeeatid e@rﬂn@hﬁﬁ

i ncl ude sadyis d@ved SRt amRBARr SHh caaﬁun BhaWﬁ 196 16 XB{IHhE sﬁél{ias behay ab! Y,

e oy m bﬁ%&“ﬁfﬁ‘&”@e ﬁg%fn%ﬁﬁwo@zm g, et
SRR

amoni a or(alor avi ng
exanpl e an E %
et hyl di i soff E)%ﬂdé?mlﬂ WBW‘% ne d| et hanol ami ne, triethanol am ne,

di cycl ohexyl am ng, di net hyl am noet hanol procai ne, di benzyl am ne,
N- et hyl rmg—%%?ﬁ Bthe prpposgsad th q if¥gniign ref@ttﬁ%%ﬁgmnaﬁf the capgounds of the

N- et hy| pi ipeentien whichderm awcemptesin thesokidierisiidsstese thrpvegh eopedination widselvento
t hose f or nwolgtulesh &lydmtnsaraaispeciial fom of selvates inovhicththe hodrdinatien takesyllaee with t he
solid or |wamid state through coordination with solvent nolecules. Hydrates
are a special formof solvates in which the coordination takes place with
wat er . Pr ePrefeegice id given toatonippuadsipiforiaslacfl), iowhidha (1), in which R
represents hydrogen, and R2 represents 2, 2-dimethylbut-1-yl or
trinmet hyl sk} yl reepreydnts hy@lroden, iRPr esent s t rifluoronethyl, and

R? represents 2,2-dimethylbut-1-yl or trimethylsilylmethyl,

or

R! represents trifluoromethyl, and

R? represents 2,2-dimethylprop-1-yl, 2,2-dimethylbut-1-yl or trimethylsilylmethyl,

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

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

R! represents hydrogen, and

R’ represents 2,2-dimethylbut-1-yl, 2-ethyl-2-methylbut-1-yl, 2,2-diethylbut-1-yl or
trimethylsilylmethyl,

and their salts, their solvates and the solvates of their salts.
Preference is also given to compounds of formula (I) in which

R! represents hydrogen, and



R2 represents 2, 2-dinethyl prop-1-yl, 2,2-dinmethylbut-I|-yl or
trimethylsilylnmethyl, and their salts, their solvates and the sol vates of
their salts. Preference is also given tosconpounds of formula (1) in which
R1 represents hydrogen, and R2 represents 2,2-dinmethyl but-1-yl,
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or one of its salts, its solvates or the solvates of its salts.

The invention further relates to a method for preparing the compounds of formulae (I),

whereby the compound of formula

is reacted with compounds of formula



NH or one of its salts, its solvates or the solvates of its salts. The

I nvention further relates to a nethod for preparing the conpounds of
fornmulae (1), whereby the conpound of foermula O NH2 HOHH~NHHO NN
~,... OOCH3 HOOONHCH O3 OCH3 HZNHN OO N (I'l), NN HO H HCH3
H3C CH3 CH3 HM /NH2 NH is reacted with conpounds of formula 5 O O X H2
NzN RHHHNC(IIl), Rin which Ro and R2 have the meaning indicated

above, and X' represents hal ogen, @efj?wv brom ne, chlorine or fluorine,
e

or hydroxy. If Xl is hal ogenH,Nhe rjgactipon generally takes place in inert
sol vents, where appropriate in e ence of a base, preferably in a

;
tenperature range from -30C tR? aC un4l H

]

N (I1D),

1

R
in which
R' and R? have the meaning indicated above, and
X! represents halogen, preferably bromine, chlorine or fluorine, or hydroxy.

If X' is halogen, the reaction generally takes place in inert solvents, where appropriate in
the presence of a base, preferably in a temperature range from -30°C to 50°C under
atmospheric pressure.

Inert solvents are for example tetrahydrofuran, methylene chloride, pyridine, dioxane or dimethyl-
formamide; methylene chloride or dimethylformamide are preferred.

Bases are, for example, triethylamine, diisopropylethylamine or N-methylmorpholine;
diisopropylethylamine is preferred.

If X' is hydroxy, the reaction generally takes place in inert solvents in the presence of a
dehydrating reagent, where appopriate in the presence of a base, preferably in a tempera-
ture range from -30°C to 50°C under atmospheric pressure.

Inert solvents are, for example, halohydrocarbons such as dichloromethane or trichloro-
methane, hydrocarbons such as benzene, nitromethane, dioxane, dimethylformamide or
acetonitrile. It is likewise possible to employ mixtures of these solvents. Dichloromethane
or dimethylformamide are particularly preferred.

Suitable dehydrating reagents hereby are, for example, 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-
cyclohexylcarbodiimide-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 compounds such as 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline, or
propanephosphonic anhydride, or isobutyl chloroformate, or bis(2-0x0-3-oxa-
zolidinyl)phosphoryl chloride or benzotriazolyloxy-tri(dimethylamino)phosphonium -
hexafluorophosphate, or O-(benzotriazol-1-yl)-N,N, N’ N'-tetramethyluronium hexafluoro-
phosphate (HBTU), 2-(2-0x0-1-(2H)-pyridyl)-1,1,3,3-tetramethyluronium tetrafluorobo-
rate (TPTU) or O-(7-azabenzotriazol-1-yl)-N, N, N', N'-tetramethyluronium hexafluorophos-
phate (HATU), or 1-hydroxybenzotriazole (HOBt), or benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP), or N-
hydroxysuccinimide, or mixtures thereof, with bases.
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the reaction of the conpound of forrmula (11) with conpounds of fornmula (111)
Is followed by the renoval of the protecting groups with trifluoroacetic
acid according to nethods known to the skilled person. The free base of the
salts of the conpounds of formula (1) can be obtained for exanple by the
addition of a base and subsequent extraction or precipitation of the
conpound qQr Dby .separation by chronmatography by processes known to the

skill ed p§?’§ ﬁs'ssicﬁerﬂﬁtrtlcul ar by use of polymer-bound bases such as, for
exanpl e, pol yner-bound hydrogencarbonate. The invention further relates to a
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The compounds of the invention show a valuable spectrum of pharmacological and pharamacoki-
netic effects which could not have been predicted. They shown an antibacterial effect.

They are therefore suitable for use as medicaments for the treatment and/or prophylaxis of
diseases in humans and animals.

The compounds of the invention are distinguished by a lower nephrotoxicity compared to
lysobactin.

The compounds of the invention are distinguished by better pharmacokinetics compared to
lysobactin. While the pharmacological activity is the same or improved, they show a better
distribution in the body, resulting in a lower therapeutic dose and a wider therapeutic
treatment window.

The compounds of the invention have a higher free fraction (f,) in plasma than lysobactin.
The described nonadepsipeptides act as inhibitors of the bacterial cell wall biosynthesis.

The preparations of the invention are particularly effective against bacteria and bacteria-
like microorganisms. They are therefore particularly suitable for the prophylaxis and
chemotherapy of local and systemic infections caused by these pathogens in human and
veterinary medicine.

In principle the preparations of the invention can be used against all bacteria and bacria-
like microorganisms which possess a bacterial cell wall (murein sacculus) or the relevant
enzyme systems, for example the following pathogens or mixtures of the following patho-
gens:



HN '/M NHNH ONHONH Ho- HNH p NH7, pHu.. ANNQL HONGPp

O ,/~/(epN, H/p OOi HU OCHJH -~ceHOp= WHH O _ dt' H CCH, pOCH
H O OHATU, DMF NHN HN ONH J~ TFA 48 NH x HOV/ ~{/'/,/ HC HN~/ '"N\I I "
H H Crl HHDCN XH O CH IB1L° "NN, NHOES H\WNH, NH 3xTFA NH The
conmpounds of the I nvention show a val uabl e spectrum of pharnmacol ogi cal and
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body, r esuldes fggiliv, mptasewativdsef dpegeniis Petdew@caurd Peptostoiptocoheusapewell as the

t r eat nent gehusdChestridiven;dornpatoss mytotaberia e gl mherealoeusa The gbmpodndsef theact i on
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in human #{trictive. Diseases which may be mentioned which are caused by the pathogens men-
tioned or mixed infections and can be prevented, ameliorated or cured by the preparations
of the invention are for example:

Infectious diseases in humans such as, for example, uncomplicated and complicated
urinary tract infections, uncomplicated skin and superficial infections, complicated skin
and soft tissue infections, pneumonia acquired in hospital and as an outpatient, nosocomial
pneumonias, acute exacerbations and secondary bacterial infections of chronic bronchitis,
acute otitis media, acute sinusitis, streptococcal pharyngitis, bacterial meningitis, uncom-
plicated gonococcal and non-gonococcal urethritis/cervicitis, acute prostatitis, endocarditis,
uncomplicated and complicated intra-abdominal infections, gynaecological infections,
pelvic inflammatory disease, bacterial vaginosis, acute and chronic osteomyelitis, acute
bacterial arthritis, empirical therapy in febrile neutropenic patients, furthermore bacterae-
mias, MRSA infections, acute infectious diarrhoea, Helicobacter pylori infections, postop-
erative infections, odontogenic infections, ophthalmological infections, postoperative
infections (including periproctal abscess, wound infections, biliary infections, mastitis and
acute appendicitis), cystic fibrosis and bronchiectasis.

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

Pigs: diarrhoea, enterotoxaemia, sepsis, dysentery, salmonellosis, mastitis-metritis-
agalactiae syndrome, mastitis;

Ruminants (cattle, sheep, goats): diarrhoea, sepsis, bronchopneumonia, salmonellosis,
pasteurellosis, genital infections;

Horses: bronchopneumonia, joint ill, puerperal and postpuerperal infections, salmonellosis;

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

Poulty (chickens, turkeys, quails, pigeons, ornamental birds and others): E. coli infections,
chronic airway disorders, salmonellosis, pasteurellosis, psittacosis.

It is likewise possible to treat bacterial diseases in the raising and keeping of productive
and ornamental fish, the antibacterial spectrum thereby extending beyond the previously
mentioned pathogens to further pathogens such as, for example, Pasteurella, Brucella,



veterinary nmedicine. In principle the preparations of the invention can be
used against all bacteria and bacria- |ike m croorgani sns whi ch possess a
bacterial cell wall (rmurein sacculus) orgthe relevant enzynme systens, for
exanpl e the foll owi ng pathogens or m xtures of the follow ng patho- gens: 8
Gram negative cocci (Neisseria gonorrhoeae) as well as G am negative rods
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particul arl y pronounced effect on Grampositive cocci, e.g. Staphylo- cocci
(S. aur eusThegresspt wention fyrthes relatesrio teruse 08 thesompenndssefdhe vaptiomiopthei ( E.
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pyogenes) afdteencationed diseatesof pat hogens is to be interpreted only by way of
exanple and in no way as restrictive. Diseases which nay be nentioned which
ar e caus edTHeyompmngadf kiedgeestionare-préferabig ased for thepedudtioh efhmedicamentr shitaldlafobthe
pr event ed, prepilakio amlloe deadmert of dtebial diskwespr epar ati ons of the invention are
for exanple: Infectious diseases in humans such as, for exanple,
unconpl i calledprasedt meemptioncfatther relatdsnanyndthaicor theftemtmemn and/onprppyiagatofd ski n
and super fdisdagds, inpaeedul@nbe afoadtirtioat®disedsed) usiapdn apfibactdrkfiveffeativct i ons,
pneunoni a @&l 6f,‘ﬂ|1eIcambgﬁﬁust(ﬁhh@ﬂﬁdelﬁﬁman out patient, nosocomial pneunoni as,
acut e exacerbations and secondary bacterial infections of chronic
bronchi ti sThe @edéheindbhtidnSfuftRel r%late%%'hﬁ:dﬁ:hﬂl@ﬁﬂsfcbﬁlpr@f&l@%me%t%g%bmﬂbﬁ’r{d’&g' tis,
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br onchi ectvadly soticAlde bt ad aroimplantlowsiens, bacterial infections can al so be
treated in other species. Exanples

The compounds of the invention can be administered in administration forms suitable for

these administration routes.

Suitable for oral administration are administration forms which function according to the
prior art and deliver the compounds of the invention rapidly and/or in modified fashion,
and which contain the compounds of the invention in crystalline and/or amorphized and/or
dissolved form, such as, for example, tablets (uncoated or coated tablets, for example
having enteric coatings or coatings which dissolve with a delay or are insoluble and control
the release of the compound of the invention), tablets or films/wafers, which disintegrate
rapidly in the mouth, films/lyophilizates, capsules (for example hard or soft gelatin cap-
sules), sugar-coated tablets, granules, pellets, powders, emulsions, suspensions, aerosols or
solutions.

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



whi ch may be nentioned are: Pigs: diarrhoea, enterotoxaem a, sepsis,
dysentery, salnonellosis, mastitis-netritis- agal actiae syndrone, mastitis;
Rum nants (cattle, sheep, goats): diarrhgea, sepsis, bronchopneunonia,

sal nonel |l osis, pasteurellosis, genital infections; Horses:

bronchopneunoni a, joint ill, puerperal and postpuerperal I nf ecti ons,
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medi canment s suitable for the prophylaxis and/or treatpent of bacteri al
di seases. MFPrFriserentionfurbsrarlatesfq medicraenis BiqhFomnFiSE Ably Ablgastone cor-
t r eat ment peuad of the imyshiipmxisaallyf togetheyeuithoane ermergrngrs moatoxich pharmaearisally oned
di seases, ageiptablegkcimentsznot éo ihelusy thekdod dor the afoagmentioned puipesasonpounds of t he
i nvention. The present invention further relates to nmedi canents conpri sing
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active corspaufd8] to 190 prrkei prafesablyf abouttOhleto 10 medignefittodaweight to gehisphsffeatives of t he
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ant i bact emigkg, 9f dywaightconpounds, whi ch have a different spectrum of
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wards the active ingredient, type of preparation and time or interval over which administra-

tion takes place. Thus, in some cases it may be sufficient to make do with less than the

aforementioned minimum amount, whereas in other cases the stated upper limit must be

exceeded. In the case of the administration of larger amounts it can be advisable to divide

these into a plurality of individual doses over the course of the day.

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



can be adm nistered in a suitable way such as, for exanple, orally,
parenterally, pulnon- ally, nasally, sublingually, lingually, buccally,
rectally, dermally, transdermally, conjuncti- vally, otically or as an

i npl ant or stent. The conpounds of the invention can be adm nistered in

adm nistration forns suitable for these admnistration routes. Suitable for
oral adm n'%_‘rs] xaltni fo are adm nistration forns which function according to the
prior art 8PI%Ver the conmpounds of the invention rapidly and/or in

nmodi fi ed fgggireonﬂﬁongnd whi ch contain the conmpounds of the invention in
crystalli nor phi zed and/or dissolved form such as, for exanple,
tabl ets (uncoated or cg&&e%gl tabl ets, for exanple having enteric coatings or
coati ngs witl ch dissol v §|§I a delay or are insoluble and control the

rel ease of #fhe conpoun \(%4( fi2 invention), tablets or filns/wafers, which
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pel lets, pbwders, enul brasdsigneligp®MRepectrajer osols or  sol utions. Parenteral
adni ni stratdloen can takealptlated wi t h avoi dance of an absorption step (e.g.

i ntrave- neaig, | ntraar cemdeatratedntracardi ac, intraspinal or intralunbar) or
wth inclupion of an alaswlet(iﬁNMRGﬁecﬁa) i ntranuscul ar, subcut aneous,

i ntracutanpeys, percut aeQUhefical MniAR6M (ihMSpl ). Admi nistration forns
sui tabl e fpggpyparent er alg; g ation are, inter alia, preparations for
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i njection i nfusion i 4. utions, suspensions, enulsions,
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routes are %g exanpl 5 ’@%Pﬁ%& E["i CBY"Y%% ms for inhalation (inter alia
powder i nhR , nebul /ByEYISY ‘&9 § drops, solutions, sprays; tablets

films/ waf ePMbor capsul &s ethygiamide yp| j ngual or buccal adni ni stration,
supposi t orEds,  pr epar &thybaeetate facete acidethylester) vagi nal capsul es, aqueous
suspensi onEDQ ot i ons, dreakylrig(G-dimethylasinoptoppbeaibedibnide sdenEPEAs, oi nt ment s,
creans, trBEDENEIGHAl t hédralpdid-(Gedimethiydasinoppyheabodiimide dydnophleridpat ches) ,

m |k, pastBb, foans, dektirogimpustnizationinaisys or stents. The conpounds of
the inventEgn can be ceR¥RbipRal johizatibh@n MSYt ed adm nistration forms. This
can take pPEafRei N a mMgRRhL sKAPWERNGhass SpddirofBopyNg Wi th inert, nontoxic,

phar maceutjESIrpgél ly aCC@McﬁPJcﬁn %Esﬂhgﬁtsgﬁtfgr%g&%eexci pi ents include, inter

alia, carr (for exg}r{‘r%}nlgl m crocryst | lul ose, |actose, mannitol),
solvents (g.g. liquid po thlene glycols), emulsifiers and dispersants or
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exanpl e, H&Brbi ¢ aci dyhydeariyberzofréazgle i nor gani ¢ pi gnents such as, for
exanpl e, i HBhCoxi des) &rgh presstiee, high performance liquid chromatography

HR high resolution

iv. in vacuo

LC-MS coupled liquid chromatography-mass spectroscopy
LDA lithium diisopropylamide

m middle (in UV and IR spectra)

m multiplet (in NMR spectra)

MALDI matrix-assisted laser desorption/ionization

MIC minimum inhibitory concentration

min minute(s)

m.p. melting point

MRSA methicillin-resistant Staphylococcus aureus

MS mass spectroscopy

NCCLS National Committee for Clinical Laboratory Standards
neg. negative

NMM N-methylmorpholine

NMR nuclear magnetic resonance spectroscopy

p-a. pro analysi

Pd Palladium

Pd-C palladium on carbon

pos. positive



and/ or odor corrigents. The present invention further relates to nedi canents
whi ch conprise at | east one com pound of the invention, usually together
with one or nore inert, nontoxic, pharmageutically acceptable excipients,
and to the use thereof for the aforenentioned purposes. In general it has
proved advantageous on intravenous adm nistration to adm ni ster anmounts of

about 0.0 0 100 ng/ eRéﬁJoS&&ﬁleneabOUt 0.1 to 10 ng/ kg, of bodyweight to

achi eve e tiv re oral adm nistration the dosage is about
0.01 to S&Pﬁ’g%lg’% pr ef 10 ny/ kg, of bodyweight. It may
nevert hel necessarsf S g'g:roprl ate to deviate fromthe stated
amount s, iRl parti cul aFPO'alste'élpFI@HE i on_of bodywei ght, route of

admi ni st r&ki on, i ndi vigieationEmeKitoAPLE) wards the active ingredient, type of
prepar ati en and time otrongiery¥landVRspedtiath administra- tion takes pI ace.
Thus, in sone cases i tsimggt (reNMR specirent to make do with I ess than the
aforerrent isetned m ni nugaarmedt , whereas in other cases the stated upper limt
nust be epgreded. In @l(Be&aﬁﬁz@r-liyl)ezvazplmmtstrméthpmrmﬁumarger amounts it
can be advisable to diyigGuorbbtgae i nto a plurality of individual doses over
the courserfythe day. olia PERBRINARRIHRLI-IILYBS-(lahRilyMkohiaf s and

exanpl es are, unI ess i/ bﬁ r orgtte erw se, -per céntages Dy weight; parts are
parts by \Sﬁ'll‘ag Sol ven. 03 lution ratios and concentration data for
the i qui qU| d sol uf} ﬂ%oaﬁ?g’afc gach case based on volume. 11 A

Exanpl es Al evi at i on ° area (peak) area BH brain heart

i nfusi on B# tert-but V@Jbé&dé%ﬁuf?é‘nyl br. broad signal (in NVR spectra)

calc. cal dlGted conc. thivhyershremelggraphyioubl et (in NVR spectra) DOl direct
cheni cal 1K zati on (itmmd/BJflighcM di chl or onet hane DI EA

N, N- di i so@@vpyl et hyl anultrevioldiAP 4- N, N- di net hyl am nopyri di ne DVSO

di met hyl sulid oxi de DVRibN- di net hyl f or mam de

VRSA vancomycin-resistant Staphylococcus aureus
w weak (in UV and IR spectra)

Z,Cbz benzyloxycarbonyl
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General GC-MS, LC-MS, HR-MS, HPLC and gel chromatography methods

Method 1 (TOF-HR-MS): TOF-HR-MS-ESI+ spectra are recorded using a Micromass
LCT instrument (capillary voltage: 3.2 KV, cone voltage: 42 V, source temperature:
120°C, desolvation temperature: 280°C). A syringe pump (Harvard Apparatus) is used for
sample introduction for this purpose. Leucine encephalin (Tyr-Gly-Gly-Phe-Leu) serves as
standard.

Method 2 (preparative HPLC): Instrument: Gilson Abimed HPLC; UV detector 210 nm;
binary pump system; column: Waters Symmetry-Prep™ C,s, 7 pm, 300 x 19 mm; elu-

ent A: 0.2% trifluoroacetic acid in water, eluent B: acetonitrile; flow rate: 25 ml/min;
column temperature RT; 0 min 20% B, ramp 0-10 min 70% B, ramp 10-10.1 min 20% B,
15 min 20% B.

Method 3 (gel chromatography on Sephadex LH-20): Gel chromatography is performed
without pressure on Sephadex LH-20 (Pharmacia). Fractionation (ISCO Foxy 200 fraction
collector), is carried out according to UV activity (UV detector for 254 nm, Knauer)
column dimensions: 32 x 7 cm (1000-100 pmol scale); 30 x 4 cm (100—10 pumol scale);



EA ethyl acetate (acetic acid ethyl ester) EDC

1- et hyl - 3-(3-di net hyl am nopr opyl ) carbodiim de (al so EDClI) EDCxHC

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodijgm de hydrochl oride ElI el ectron

i mpact ionization (in M5) ESI electrospray ionization (in M5) ESIneg anion
scan in ESI mass spectroscopy ESI pos cation scan in ESI nmass spectroscopy
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spectroscopy p.a. pro analysi Pd Palladium Pd-C palladiumon carbon pos.
posi tive 1MethsdPHLIOMS e tinsafument:ddidnythass Quattro LCZ mit HPLC Agilent series 1100;

column: Phenomenex Synergi 2pu Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 1 of

water + 0.5 ml of 50% formic acid, eluent B: 1 1 of acetonitrile + 0.5 ml of 50% formic

acid; gradient: 0.0 min 90%A - 2.5 min 30%A - 3.0 min 5%A -> 4.5 min 5%A; flow

rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 208-

400 nm.

Method 6 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters
Alliance 2795; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 mm;
eluent A: 11 of water + 0.5 ml of 50% formic acid, eluent B: 1 1 of acetonitrile + 0.5 ml of
50% formic acid; gradient: 0.0 min 90%A - 2.5 min 30%A - 3.0 min 5%A = 4.5 min
5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV
detection: 210 nm.

Method 7 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: HP
1100 series; UV DAD; column: Phenomenex Synergi 2u 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: 210 nm.

Method 8 (analytical HPLC): HPLC instrument type: HP 1050 series; UV DAD 1100
series; column: Kromasil Cyg, 60 x 2 mm, 3.5 pm; eluent A: water/0.5% perchloric acid,
eluent B: acetonitrile; gradient: 0—0.5 min 2%B, 0.5—4.5 min 2-90%B, 4.5-9.0 min 90%B,
9.0-9.2 min 90-2%B, 9.2-10.0 min 2%B; flow rate: 0.75 ml/min, oven: 30°C, UV detec-
tion 210 nm.

Method 9 (analytical HPLC, Agilent Zorbax Cg): Instrument: Agilent 1100 with DAD
(G1315B), binary pump (G1312A), autosampler (G1313A), solvent degasser (G1379A)
and column thermostat (G1316A); column: Agilent Zorbax Eclipse XDB-C8 4.6 x 150 x 5
mm; eluent A: 0.05% 70% perchloric acid in water; eluent B: acetonitrile; gradient: 0—

1 min 10%B, ramp, 4-5 min 90%B, ramp, 5.5 min 10%B; flow rate: 2.00 ml/min; column
temperature: 30°C.

Method 10 (gel chromatography on Sephadex LH-20): Gel chromatography is per-
formed without pressure on Sephadex LH-20 (Pharmacia). Fractionation (ISCO Foxy 200
fraction collector), is carried out according to UV activity (UV detector for 254 nm,
Knauer) column dimensions: 32 x 7 cm (1000—100 umol scale); 30 x 4 cm (100~10 pmol
scale); 25 x 2 cm (10-1 umol scale).



guant. quantitative RP-HPLC reverse phase HPLC RT roomtenperature Rt
retention tine (in HPLC) s strong (in W and IR spectra) s singlet (in NWR
spectra) sat. saturated TBTU O (benzotrigzol-1-yl)-N N

N ,N -tetranmethyluronium tetrafluoroborate TCTU
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Met hod 1 @@gﬂmp@m TOF- HR- M5- ESI + spectra are recorded using a M cronass
LCT instrument (capillary voltage: 3.2 KV, cone vol tage: 42 V, source
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HPLG): | n'%erqfe graglfent Jl Ligy h ra?lnl; ’8 min 9%) l? c3t8 4{5 %n 1(5]’%3 flow rate:

20 ml/min; UV detectlon 210 nm.

Method 14 (preparative HPLC): Instrument: Gilson Abimed HPLC; binary pump
system; column: Waters Symmetry-PrepTM Cis, 7 um, 300 x 19 mm; eluent A: water/0.2%
trifluoroacetic acid, eluent B: acetonitrile; gradient: 0-10 min 25-65%B, then regeneration
of the chromatography column; flow rate: 25 ml/min; UV detection 210 nm.

Method 15 (chiral HPLC Daicel Chiralpak): Agilent 1100 HPLC; column: Daicel
Chiralpak AD-H 5 pum; 250 x 20 mm; isocratic: 75% iso-hexane, 25% 2-propanol with
0.2% trifluoroacetic acid and 1% water; flow rate: 1.0 ml/min; oven: 25°C; UV detector
212 nm.

Method 16 (preparative HPLC): Instrument: Gilson Abimed HPLC; binary pump
system; column: YMC ODS-AQ 5 um, 250 x 30 mm; eluent A: 0.05% trifluoroacetic acid
in water, eluent B: 0.05% trifluoroacetic acid in acetonitrile; gradient: 0-3 min 10%B,
ramp, 30-38 min 90%B, 38-45 min 10%B; flow rate: 50 ml/min; UV detector 210 nm.

Method 17 (GC-MS): Instrument: Micromass GCT, GC6890; column: Restek RTX-
35MS, 30 m x 250 pm x 0.25 pm; gradient: 60°C (maintain for 0.30 min), 50°C/min —
120°C, 16°C/min — 250°C, 30°C/min — 300°C (maintain for 1.7 min); constant flow rate
with helium: 0.88 ml/min; oven: 60°C; inlet: 250°C.

Method 18 (HPLC): HPLC instrument type: HP 1100 series; UV DAD column: Zorbax
Eclipse XBD-C8 (Agilent), 150 mm x 4.6 mm, 5 pum; eluent A: 5 ml of HC1O4/1 of water,
eluent B: acetonitrile; gradient: 0-1 min 10%B, 1-4 min 10-90%B, 4-5 min 90%B; flow
rate: 2.0 ml/min; oven: 30°C; UV detection: 210 and 254 nm.

Method 19 (HPLC): column: Kromasil RP-18, 60 mm x 2 mm, 3.5 um; eluent A: 5 ml of
HCIO4/1 of water, eluent B: acetonitrile; gradient: 0 min 2%B, 0.5 min 2%B, 4.5 min
90%B, 9 min 90%B; flow rate: 0.75 ml/min; oven: 30°C; UV detection: 210 nm.

Method 20 (HPLC): column: Kromasil RP-18, 250 mm x 4 mm, 5 pum; eluent A: 5 ml of
HCIO4/1 of water, eluent B: acetonitrile; gradient: 0 min 5%B, 10 min 95%B; flow rate: 1
ml/min; oven: 40°C; UV detection: 210 nm.



bi nary punp system colum: Waters Symmetry-Prep CAS, 7 m 300 x 19 mm elu
ent A 0.2%trifluoroacetic acid in water, eluent B: acetonitrile; flow
rate: 25 m/mn; colunm tenperature RT;50 mn 20%B, ranp 0-10 mn 70% B,
ranp 10-10.1 min 20%B, 15 mn 20%B. Method 3 (gel chromatography on
Sephadex LH 20): Gel chromatography is performed without pressure on
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B: acetoni- trile; gradient: 0-3 min 5%B, 3-30 mn 5-100% B, 30-38 mn 100%
B, then r &dethed 28i(HPLC)E HPAE mbtromedtagpea piPy1 050! saries; UNe Diadal 1 50q sefiehsS) :
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formc a%tg gmg}lgnhv 3.0mn 5%\ 3 4.5 nin
50A; fl ow ? 5mn/30mn/45mn2n1/mn oven:

50C, WV d *!BQ éqgQ,ﬁ taﬁQQ %M\ﬁ’w 0§c oleét @g@h‘@r@%e&ré{t@ﬁr

M cr omass
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(0.5 mg/l - 10 mg/l).

Starting compounds

Example 1A

D-Leucyl-N'-{(3S,65,128,15S,18R,21 S,248,27S,28R)-6-[(1S)-2-amino-1-hydroxy-2-oxo-
ethyl}-18-(3-{[amino(imino)methyl]amino } propyl)-12-[(1S)-1-hydroxyethyl]-3-(hydroxy-
methyl)-24-[(/ R)-1-hydroxy-2-methylpropyl}-21-isobutyl-15-[(1S)-1-methylpropyl]-
2,5,8,11,14,17,20,23,26-nonaoxo-28-phenyl-1-oxa-4,7,10,13,16,19,22,25-octaazacy-
clooctacosan-27-yl}-L-leucinamide bistrifluoroacetate (lysobactin)



Met hod 8 (analytical HPLC): HPLC instrument type: HP 1050 series; UV DAD
1100 series; colum: Kromasil C18, 60 x 2 nun, 3.5 m eluent A: water/0.5%
perchloric acid, eluent B: acetonitrilgg gradient: 0-0.5 mn 298, 0.5-4.5
mn 2-9098, 4.5-9.0 min 9098, 9.0-9.2 mn 90-298, 9.2-10.0 mn 298; flow
rate: 0.75 m/mn, oven: 30C, UV detec- tion 210 nm Method 9 (anal yti cal
HPLC, Agilent Zorbax C8): Instrunment: Agilent 1100 with DAD (GL315B),

bi nary punp (GL312A), autosanpler (d H,sol vent degasser (GL379A) and
colum thernostat (A 316A); columm: Agil/fent Zorbax Ecl i pse XDB-C8 4.6 x 150
x5 mm eluent A 0.05% 70% per chlﬁbi\\e‘ acitin water; eluent B:
acetonitrile; grag_ikgnt:cg:l mn 1098, wY-5 /n 9QYB, ranp, 5.5 mn

1098; flow rate: /'in; colum er afffur e: NBOC.\ Met hod 10 (gel
chromat ogr aphy on Sephadex LH-20)4. o] ogr aphy j - formed w t hout
pressure on Sephadex P 20 (Phsomacig) . FiGact rong#f on<(1 SCO 3i:oxy 200

fraction collector), is c ed ogt cording to WV a 'i*ViBIY(UV det ect or

for 254 nm Knauer) col sionsO 32 x 7 cr'ra8 - smol scale); 30 x

4 cm (100-10 nol scal e); 2¢m (1@ 1 linol sca .

G | son Abi ne¢ HPLC—BHpary punp

O.NMmx 19 mm eluent A
gradient: 0-10 mn

| um; How r . 25

PLC Kromgsil):

ol um: omasil C18, 5

system colum: S
water/0.2% trifl uoz
15- 6598, then
m/min; W det's
I nstrunent: G| so npz syst ey

gm 100 A, 250 j.20 nm el A. 0.05% Q'r"i;ﬁ‘u{oaéet acid n water,
eluent B: 0.05%trifluoroaceticChlsi dH,8 acetonit\rile; gnadient: 0-3 nin
1098, ranp, 30-38 min 9098, 38-45 nin 1098; flokhate: HN Nhi,n; WV
detection 210 nm Method 13 (preparative HPLC Waters Sy ry): lnstrunent:
G | son Abimed HPLC, binary punp system colum: Waters S try-Prep T™M
C18, 7 pm 300 x 19 mm elu ent A: 0.05%trifluoroacetic acid in water,
eluent B: 0.05%trifluoroacetic acid in acetoni- trile; gradient: 0-3 mn
1098, ranp, 30-38 mn 9098, 38-45 mn 109B; flowrate: 20 M/ mn; W
detection 210 am Method 14 (preparative HPLC): Instrunent: G| son Abined
HPLC, binary punp system colum: Waters Symmetry-Prep TM C18, 7 gm 300 x
19 mMmm eluent A water/0.2% trifluoroacetic acid, eluent B: acetonitrile;
gr adi ent : KErEsniatioms_ 6508 t hen regeneration of the chromatography col um;

flowrate: 25 ni/mn; WY detection 210 nm
Culture Medium:

YM: yeast-malt agar: D-glucose (4 g/l), yeast extract (4 g/l), malt extract (10 g/l), 1 litre of
Lewatit water. Before sterilization (20 minutes at 121°C) the pH is adjusted to 7.2.

HPM: mannitol (5.4 g/1), yeast extract (5 g/l), meat peptone (3 g/1).
Working preserve: the lyophilized strain (ATCC 53042) is grown in 50 ml of YM medium.

Flask fermentation: 150 ml of YM medium or 100 ml of HPM medium in a 1 1 Erlenmeyer
flask are inoculated with 2 ml of the working preserve and allowed to grow at 28°C on a
shaker at 240 rpm for 30-48 hours.

30 | fermentation: 300 ml of the flask fermentation (HPM medium) are used to inoculate a
sterile 30 1 nutrient medium solution (1 ml of antifoam SAG 5693/1). This culture is
allowed to grow for at 21 hours 28°C, 300 rpm and aeration with sterile air at 0.3 vvm. The
pH is kept constant at pH = 7.2 with 1M hydrochloric acid. In total, 880 ml of 1M hydro-
chloric acid are added during the culturing period.

Main culture (200 1): 15 x 150 ml of YM medium in 1 1 Erlenmeyer flasks are inoculated
with 2 ml of the working preserve and allowed to grow on a shaker for 48 hours at 28°C
and 240 rpm. 2250 ml of this culture are used to inoculate a sterile 200 1 nutrient medium
solution (YM) (1 ml of antifoam SAG 5693/1) and allowed to grow at 28°C, 150 rpm and
aeration with sterile air at 0.3 vvm for 18.5 hours.




Met hod 15 (chiral HPLC Daicel Chiral pak): Agilent 1100 HPLC, col um: Dai cel
Chiral pak AD-H 5 gm 250 x 20 mm isocratic: 75% i so-hexane, 25% 2- propanol
with 0.2%trifluoroacetic acid and |% water; flowrate: 1.0 m/mn; oven:
25C, WV detector 212nm Method 16 (preparative HPLC): Instrument: G lson

Abi med HPLC;, binary punp system colum: YMC CDS—AQ 5 gm 250 x 30 mm

eluent A Q, Rfo/é’ahlr !IJ l(%’ Fncfg&%tté.k% q& ﬁjeck'tll?e t1'59(;:"0f %Ené%%r&h% % metﬁ 38

trlfluoro
t hod

min 9098, g/ﬁl °ﬁ°af‘6‘d§a ﬁi §§

17 (GC- mve)thropgle lwpemeanweé m@@é@é , 30
m x 250 grh&ang meth ‘Mﬂ gradl ent 60C (maintain for 0.30 nin), 50C/mn -*
120C, 16C/ min -4 250C, 30C/mn -* 300C (rmaintain for 1.7 min); constant flow
rate wit WA i8unhouss, 8ig: exliung brothnefcthe meoTsuliugg istseparaiedintysuprspatary apdipL C) -
HPLC i nst rsediprent atylye000HPmM1100 series; WV DAD col um: Zorbax Eclipse XBD-C8
(Agilent), 150 mMmmx 4.6 mm 5 gm eluent A- 5 nl of HO M/ 1 of water,

el uent B: lsaati@nitrile; gradient: 0-1 min 1098, 1-4 mn 10-90%B, 4-5 mn
9098; flow rate: 2.0 m/mn; oven: 30C, UV detection: 210 and 254 rim

Met hod 19 THdRufgrnatand (18H 1) iKadjueted ko piP-6187 uling Gommentrated mriflucdodceoncidlonent A:
S m of HodkMA Hydebxid@bslutioreandelobddd: onds £ Lowhpdlicb RimyGxTlil 064, :60Q cGiltBntB)%B 0.5
mn 298, 4latidH 8 subke nt%ﬁ datrie d WM Riith JupvaRE, vaat&/rﬁ@thﬂﬁdlmﬂand)éﬁbﬁb udhtly W
detection: wﬁiLPurE‘erth % "/«( Qoacgtﬁzlééﬁﬂg j ThisS ?%ﬁﬁé ptiase i]sa:ongeﬁ’l mm x 4

mm 5 gm , acetonitrile;
gradi ent : g@é) {0 CSIBI]al f%sower(}g?é%rll m/mn; oven: 40C W

detection r X 4
detecti o Jrgm a%ﬁsflggqi@?wgy@ LT R T
i socratic: g/é I1 W Fats PW]rﬁe ﬁ“nﬂ%ﬁen e é‘fé‘ VR 210
rim Met hG@ne Qmeg_ ketyiflugroacetia acidnems o,MSc/p andhdQ%acstopiiile). The ¥t nt
type: HP Pfqgmérélmpbgse whichpntains| thmalremﬁllspf Exzppleid. 4 M@eg@r@te@nmn 3.0
gm el uentvacua andestubsdqe@BEBophitined(~d 8 igl/ This miixteretofBolidwis separdted irel.D g025%
form c acipdrtigisdditenta proparatii: HPDC (méduB,7),3uBsequéntly by g {808 n oh 1-4.5 nin
70-90%8; H(Ségu RadeRQFI-20 ( PV 70@E ‘acetOniBileWar: 1, We%tc%% !:(Q'Raml%%Q) ¢opn Method 23

(HPLO) : 1100 series; colum
Synmet ryPr epT(:’\/I?:?L%ehHgaﬁse?éygﬁgtﬂépggeﬁé&ﬁgﬁpﬁ (m (faﬁiea t A water/O0.05%

gr Ilfll 1;10:10?818 gﬁcégbﬁord§|2§§5§ng80fl§&ﬁ{p?@iA.r' l e; gradient: 0-9 mn 0-100%B,

The sediment is taken up in 4 1 of acetone/water 4:1, 2 kg of Celite are added, the mixture
is adjusted to pH = 6 using trifluoroacetic acid, stirred and centrifuged. The solvent is
concentrated in vacuo, and the residue is freeze dried. The lyophilizate obtained (89.9 g) is
taken up in methanol, filtered, concentrated and separated on silica gel (method 21).
Example 1A is then purified by gel filtration (Sephadex LH-20, 5 x 68 cm, wa-
ter/acetonitrile 9:1 (containing 0.05% trifluoroacetic acid), flow rate: 2.7 ml/min, fraction
size 13.5 ml) to give the pure substance.

This process yields 447 mg of Example 1A.
HPLC (method 18): R; = 6.19 min
MS (ESlIpos): m/z = 1277 (M+H)"

"H NMR (500.13 MHz, ds-DMSO): & = 0.75 (d, 3H), 0.78 (d, 6H), 0.80 (t, 3H), 0.82 (d,
3H), 0.90 (d, 3H), 0.91 (d, 3H), 0.92 (d, 3H), 0.95 (d, 3H), 0.96 (d, 3H), 1.05 (m, 1H), 1.19
(d, 3H), 1.25 (m, 2H), 1.50 (m, 4H), 1.51 (m, 2H), 1.55 (m, 1H), 1.61 (m, 1H), 1.65 (m,
1H), 1.84 (m, 1H), 1.85 (m, 1H), 1.86 (m, 1H) , 1.89 (m, 1H), 1.95 (m, 1H), 2.75 (m, 2H),
3.40 (m, 1H), 3.52 (m, 2H), 3.53 (dd, 1H), 3.64 (m, 2H), 3.66 (m, 1H), 3.68 (dd, 1H), 3.73
(m, 2H), 4.00 (dd, 1H), 4.02 (br., 1H), 4.13 (br., 1H), 4.32 (dd, 1H), 4.39 (t, 1H), 4.55 (m,
1H), 4.75 (dd, 1H), 5.19 (t, 1H), 5.29 (d, 1H), 5.30 (br., 1H), 5.58 (m, 2H), 6.68 (m, 3H),
6.89 (d, 1H), 6.93 (m, 3H), 6.94 (br., 1H), 6.98 (d, 1H), 7.12 (br., 1H), 7.20 (br., 2H), 7.23
(m, 2H), 7.42 (m, 2H), 7.54 (d, 1H), 7.58 (d, 1H), 8.32 (br., 1H), 9.18 (br., 1H), 9.20 (m,
2H), 9.50 (br., 1H).



11-12 mn 100-09%8, then regeneration of the chromatography colum; oven:
40C, flow rate: 0.4 mM/mn, WV detection: 210 rim Method 24 (quantitative
19F- NWVR spectroscopy): approximately 1018y of accurately weighed sanple
substance and approxi mately 20 ng of accurately wei ghed 1, 4-

di bronot et r af | uor obenzene are di ssol ved in pyri di ne and neasured by 9F- NMR

Spect ros- 1 R§125 %M $ ]§’—2 @HS% U emaNgeng) are
|ntegrate %e4 9T t he
Al et i
chr omat og g& Gt or;
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water; fl éRbe apgignmens of the sighals wattardedeiit aceosdige 4o the\asignmentdeserihs 11 thgos of
the final lderatre(Ty Klagordd. ,Hltlﬁf'@a\f-él‘ceﬂillnl bty A 988 GAd7 ¥aiF0)f or 3 mn and made
up with water. The sanple is filtered through an ion-free cellul ose acetate
filter (Por 0.45 gm and injected. Quantification versus external standards
(0.5 ng/l - 10 ng/l). Starting conpounds Exanple | A

D Leucyl -N -{(3S, 6S, 12S, 15S, 18R 21 S, 24S, 27S, 28R)-6-[(1S) - 2- ami no- |

- hydr oxy- 2-oxo- ethyl]- 18-(3-{ [am no(i m no)nmethyl]amnno }propyl)-12-[(1

S) - 1- hydr oxyet hyl | - 3- (hydr oxy-

met hyl ) - 24-[ (] R) - 1- hydr oxy- 2- met hyl propyl ] - 21-i sobutyl - 15-[ (1S) - 1- et hyl pr op
yl]- 2,5,8,11, 14, 17, 20, 23, 26- nonaoxo- 28- phenyl - |

-oxa-4,7,10, 13, 16, 19, 22, 25- oct aazacy- cl ooctacosan-27-yl}-L-1euci nam de

bi strifluoroacetate (lysobactin) 16 O NHZ HO" H NH HO HO /CF3 H CCH3 |Ixl
NOHO" OOOONHCHs pCH3 OOOIlizNHHN, OOHHCNHO /CF3 s HNN
T I( HOHHCH

Example 2A

De(1-D-leucyl-2-L-leucyl)lysobactin bistrifluoroacetate (Edman®’ degradation product)

Lysobactin bistrifluoroacetate (60.0 g, 39.88 mmol) is dissolved in pyridine (840 ml) under
an argon atmosphere. Then phenyl isothiocyanate (32.35 g, 239.28 mmol, 6 equivalents) is
added, and the reaction mixture is stirred at 37°C for 7 h. The solvent is then distilled off
on a rotary evaporator at a bath temperature of 40°C. The residue is mixed with methyl
tert-butyl ether (1400 ml) and stirred vigorously for 30 min. The mixture is then filtered



H3C H3BC CH3 3 O CH3 H3C CH3 H\\ /NHZ NH Fernentation: Culture Medium YM
yeast-malt agar: D-glucose (4 g/1l), yeast extract (4 g/1), malt extract (10
g/1), 1 litre of Lewatit water. Beforegterilization (20 m nutes at 121 O
the pHis adjusted to 7.2. HPM nmannitol (5.4 g/1), yeast extract (5 g/1),

nmeat peptone (3 g/1). Wrking preserve: the lyophilized strain (ATCC 53042)
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of YM nediptroduced.ITHis fsrdoacred by vadumakSltatien bnadiit @bscwidth 8 hl crmridiandetdrhe

wor ki ng pregaoue isthen stifreiailh divtign eiep (1480 Skt adadi cAlRctedbysilahtiB The and
240 rpm  Z4nMd pib ceaﬁretlbfe'i)e%h WiHhe pdrfontSeididtloronRtHdha (R BmBéRA). IThe 20011

nutrient %Ga&ms &RldYA bl ¥ oﬁrd?i‘e def1-84kdc ppg&%&%@%ﬂ&&om t@l | oned to

grow at 2 ster alr at 0.3 vvmfor 18.5
hour s. Iy arrp espl?)gg rl)a?\rmeﬁ aken to check the course of the

E?rfﬁf‘éaih § mbpr% W%‘QS{WM‘" R %@@i‘@ﬁlﬁﬁﬁé iter

30 1 of % s Thsp g %mér %ﬂeg @é sav A & et hod
19). After?® ghasre ﬁlﬂ"smlxtt‘ﬁé 1sc§ﬂr{qg,aé fFl '} E‘éﬁ 8t ed
into superd¥&@tah evapREptors dibathniemperature gHt0 esiflugtis pxed with methyd gt ant
(183 1) i susdijether 00l pnd stgred ug@r@gslzzfomeemwweﬁthpn flﬂqerrdrvaﬁcmcn@n aead or a
sodi um hy dglassiftie(pers widtho, I@nein izankeat). dive dntermesliztp ptoduot (FdmanOlicppaiatios0 1
cont ent s) .prodiictitis olates] inuhsedpidald of 66 gy andeafterdirying thdgrwilepuagt edcuum,
wat er / et hiirolly disdoledtingt le@uedticlagid W24 mPuUinden®t &aoe htrﬁd%@ﬂér@laﬂdl Berrdd 1%
trifluoroagR for 3¢ . ThENofutRh R HeR cBRRARated 0f AR6@E evaporator in vacuo at a

bath temperature of 20°C. The residue is taken up in methyl ferz-butyl ether (1400 ml) and

stirred vigorously until a powdery amorphous solid is produced. This is collected by

vacuum filtration on a frit (pore width 3, 18 cm diameter). The solid is then stirred first

with diethyl ether (1400 ml) and then with dichloromethane (1400 ml) and collected by

filtration each time. 55 g of the crude product are obtained. This is purified by preparative

HPLC (method 14). 28.55 g (56% of theory) of the title compound are obtained.

HPLC/UV-Vis (method 23): R =4.71 min,
Amax (qualitative) = 220 nm (s), 255-270 (w).
LC-MS (method 22): R; = 1.65 min;

MS (ESIpos.): m/z (%) = 526 (100) [M + 2HJ**, 1051 (15) [M + HJ".

Example 3A



trated in vacuo to a residual aqueous residue of 11.5 1. The residual

aqueous phase is bound to silica gel C18 and separated (MPLC, Biotage Fl ash
75, 75 x 30 cm KP-C18-WP, 15-20 m floggrate: 30 ml/mn; eluent:
acetonitrile/water containing 0.1%¢trifluoroacetic acid; gradient: 10% 15%
and 40% acetonitrile). The 40% acetoni trile phase, which contains the main

am)unt of hilized
TS gy, MRRRAEL b R rRb R o B RHAR YRS RGHER er R | 22
preparatlve HPLC (et hod 7) s bsequently by gel filtration on Sephadex
LH- 20 (5 x 70 cm acetonitri 1:1, in each case containing 0.05%
trifluoroacetic acid) and a preparative HPLC (nmethod 20). This
process affords 2250 ng of 5O Osedi nent is taken up in 4 1 of
acetone/water 4:1, 2 kg of Oellte are ad he mxture is adjusted to pH
= 6 using trifl uor oacetic aci d, stirred ged. The solvent is
concentrat ed in vacuo, and the residue is reez@ dried. The lyophilizate
obtained (89.9 g) is taken up in nethanollf filtered, concentrated and
separated on silica gel (nethod 21). le TAis then purified by gel
filtration (Sephadex LH 20, 5 x 68 - ter/acetonitrile 9:1 (containing
0.05% trifluoroacetic acid), E .7 mM/mn, fraction size 13.5 m)
to give the pure substance. Th| Vlfbroc s yields 447 ng of Exanple IA. HPLC
(method 18): Rt = 6.19 min M5 (ESIpos): mz = 1277 (MrH) + ' H NVR (500. 13
MHz, d6- DiSDiifludsnrettylpiidink-3-3hibaldehyk (485 g6A7170 mthoBintmetiBH [(benABxfy, 3H),
0.90 (d, fibﬂ)bonﬁ Adin6 Wdimdéthoxybhdgphodyl)adtiate (9.19%, 27370 Biol, 100 8§uitslentBide, 1. 05
(m 1H), Jdls%slve th TRFX70 Al Pand(dBoledHd ~7@°@%t(ﬂ0°GWNﬂA5€btrﬁﬂbhr»§@uam@ué5 (m

iijg i g gglmg ‘jﬂl_ﬁ m}ncﬁ56§ llig!%qu&%ﬁﬂwf?sldwl dded &3 ?aﬁ ' emljxﬂ%gls(m

ed,
d

3.53 trat T t tr ace e§
4. 00 rfle eﬁf e rP ate

111) b s S arg 1th iq:[blrat oveg SQ
( br 1H) cogcegga uo gle@gu ) 1sc 11ca@e]93 u(em
(br., 1 mthengob@nq/@phyllaqegate 70:1p 6(%Bre 66%6 q;i,)theo;yqu tbg ﬁltle copourd arg obt(amedzH)
742(m 214), 7.54 (d, 1 7.58 (d, 1H), 8.32 (br., 1H), 9.18 (br., 1H),
9.20 (m HRRC/UY- !ms(@mtho HR: = &0 m@C- NVR (125. 77 MHz, d6-DVBO): S = 10. 3,
15.3, 19.0, 19.2, 19.6, 20.0, 20.9, 22.0, 22.4, 23.0, 23.2, 24.3, 24.4,
25.0, 25. HPIZBUG/,-VZSY(n&thCBtB)QRt%Q.%,mﬁQ. 5, 40. 8, 40.9, 41.6, 44.1, 51.5,
52.7, 55.9, 56.2, 56.4, 57.9, 58.8, 60.2, 61.1, 62.6, 70.1, 71.6, 71.7,
75.5, 128.H,NMR3460 MHRGI,HMBEG: & =36@.(,3H, M%), ST sLH,I0H,)27.21(L18, 171. 9,
172. 2, 172yfH), 1.83-738 (m, SH, ArH), 7.94 (d, J= 8.5 Hz, 1H, PyrH), 8.27 (d, J= 8.5 Hz, 1H,

PyrH), 8.93 (s, 1H, B-CH), 9.51 (s, 1H, NH).

LC-MS (method 7): R, = 2.44 min; MS (ESIpos.): m/z (%) = 381 (100) [M + H]*; MS
(ESIneg.): m/z (%) = 379 (100) [M — H] .

HR-TOF-MS (method 1): C1sH1eN204F; [M + H]" calc. 381.1062, found 381.1065.



The assignnent of the signals was carried out according to the assignnment
described in the literature (T. Kato, H H noo, Y. Terui, J. Antibiot.,
1988, 61, 719-725). Exanple 2A De(1-D-leycyl-2-L-leucyl)lysobactin

bi strifluoroacetate (Edman2.0 degradati on product) O NH2 HO H H N~NHHO N
HO OOOCH3 H2 NHNO HOHOHNJN CH3 '. HCH3 HOyCF3 H3C CH3 HNINH2 O
NH Lysobactin bistrifluoroacetate (60.0 g, 39.88 mmol) is dissolved in

pyri di ne (wunder an argon atnosphere. Then phenyl isothiocyanate

(32.35 g, 28 |, .6 i yal.ents added, .and,the re on m xture is
stirred atﬁ ‘i&@“?%lg;‘r’?)cﬁb"‘?ﬁggé‘gaff}gﬁ?ro%r?ﬂ{yﬂ%yﬁldg‘i"gfyl F@&nbrfefmetﬁ?ﬂl FYotary
evaporator at a bath tenperature of 40C. The residue is mxed with methyl
tert-butyl ether (1400 m) and red vigorously for 30 min. The mxture is
then filtered 19 wth suctio pugh a glass frit (pore wdth 3, 13 cm
dianeter). The internmedi ate preduc FQ )5 _degradation product) is
isolated in a crude yield of 72 g and rea ted urther w thout workup. For
this purpose, the crude product is dissoqwed il _trifluoroacetic acid (1026
m ) under an argon atnosphere and stirred & Jor 30 mn. The solution is
then concentrated on a rotary evaporator in:vac at a bath tenperature of
20C. The residue is taken up in nethy - but ®ther (1400 m) and
stirred vigorously until a pomdery anprphqus solid is produced. This is
collected by vacuumfiltration on t-fpore width 3, 18 cmdianeter).

The solid is then stirred with dlephyl Bt her (1400 m) and again collected
by filtration. The sane procedure is repeated wth 2 portions of

di chl or Orrem%ﬁl AR08 FBafiple 3A W, 296,69 BirRsl YR dissslved indflethahol pauo. 58 g of
crude de( L.}?J n§ yeohaGkdh iPhabed hidigh RRGBEAGinkRIMRAL-R degradati on
product) a (th,'Sﬁ ‘gthylphospholano]benzene(cyclooctadlene)rhodn.lm(l) triflate (289 mg,

400 umol, 0.015 equivalents) is added. Hydrogenation is carried out under a hydrogen

pressure of 4 bar and at RT for 12 h. Then filtration through kieselguhr (methanol) is

followed by concentration of the eluate. The crude product is chromatographed (silica gel,

eluent: toluene/ethyl acetate 5:1). 9.9 g (97% of theory) of the title compound are obtained.

[0]*°Na = —24° (¢ = 0.093 in methanol).

HPLC/UV-Vis (method 8): R¢ =4.50 min.

HPLC/UV-Vis (method 9): R = 4.49 min.

'H-NMR (400 MHz, ds-DMSO): 88 = 2.99 (dd, J=3.5, 11.0 Hz, 1H, B-CH), 3.22 (dd, J =
3.5, 11.0 Hz, 1H, B-CH), 3.66 (s, 3H, OMe), 4.40 (m, 1H, a-CH), 4.97 (s, 2H, CH,), 7.23
(m, 2H), 7.29-7.33 (m, 3H), 7.83 (d, /= 6.5 Hz, 1H), 7.93-7.98 (m, 2H), 8.65 (s, 1H, NH).

LC-MS (method 7): R, = 2.40 min; MS (ESIpos.): m/z (%) = 383 (100) [M + H]"; MS
(ESIneg.): m/z (%) = 273 (100), 381 (50) [M — HJ".

HR-TOF-MS (method 1): C1gH;gN2O4F3 [M + H]" calc. 383.1219, found 383.1223.

Example SA

3-(6-Trifluoromethylpyridin-3-yl)-L-alanine methyl ester

0



The crude product is dissolved wi thout further workup in pyridine (1080 m)
under an argon atnosphere. Then phenyl i sothiocyanate (107 g, 0.80 nol, 20
equi valents) is added and the reaction i xture is stirred at 37 to 40C for
7 h. The solvent is then distilled off on a rotary evaporator at a bath
tenperature of 40C. The residue is mxed with nethyl tert- butyl ether (1400

) and Sttg.r@oqnepvuﬂgrf%ﬂgtx A8 O 's@ i) lﬁpssoq n%étna,ﬁ) oqm)on a

glass frit

(Edmanl.5 Y ﬁg‘é‘? l‘g[i‘“ ‘8&’&%%6 8“&3 3 ‘H‘“aanér f 8?

after dryi™§ dr % Gﬁ’fﬂedo F‘ Y °§§%P§Fé 7A cetlc
acid (1240 %lyhuﬁh@r filirgtign qHaw yp@tfema%thmanfi 136 eﬁ The
sol uti on iell pwap vesnsentields é@ 8)090% @fiih@gry) efthpttlacompeundyacuo at a bath
tenperature of 20C. The residue is taken up in nethyl tert-butyl ether (1400
m) and ski]Pred ¥8Y6ro0dB¢ inmethanal).powder y anmor phous solid is produced.
This is collected by vacuumfiltration on a frit (pore wwdth 3, 18 cm

di anet er) . HPhE€/1$W+Vid (insthoH &) Ryt= 3.84chihi rst with diethyl ether (1400 nml) and
then with dichl oromethane (1400 nml) and collected by filtration each tine.
55 g of t hHPEC/IdE-\is gaethiod @):R,cp3.22 aenl. This is purified by preparative
HPLC (nethod 14). 28.55 g (56% of theory) of the title conpound are

obt ai ned. IRHRLGNaVE MinS): Gaes, hosd, 283p; 116, 8%4. 71 min, Xnmax (qualitative) = 220
nm(s) 255-270 (w). LG M (nethod 22): R = 1.65 min; M5 (ESIpos.): niz
(% = 526 (HLBMIR [(doorMEH agtDM@@)’L 5655).85 MdrsH 5t5, 13@3&}31}@ RAEH03.0MeddYyl=

27) - 2-
(20 21 53 o LD o T I SRRy P S AT 108
¥}

OYO O HN ormg ’hy )pyrl di ne- 3- car bal dehyde (4.85 g, 27 70
(o 17 Sf‘dzﬂ@%\%gméh%??%— g R e T o
6 05 i, 2! %iggg%%ﬁ t?esi“‘?“&%{@@fs@%i@?% Ol e SR Tiedewrd s Then

stirred at for 4 h and subsequently at RT for 12 h. The reaction

m xture is_ concentrated and then extracted fromwater with ethyl acetate (2
x 100 M),E’é&lﬂp—'&lﬁé com bined organic phases are washed with saturated brine
and dried ogver sodiumsulfate. After concentration in vacuo the crude
product i sNdferioRatosysashal-1-geritatylybralanyl-defttriflueromethylpyridinr3t¥d)-uene/ et hyl
acet at e 10:-alpning ngghyj e6t66% of theory) of the title compound are obtai ned.

H,C
++3c;\|/c;H3

O O

0
HN CO,CH,

H,C N,
H,C
H,C =
NN
F,C

N-Methylmorpholine (12.92 g, 127.72 mmol, 14.04 ml, 5 equivalents) and HATU (9.71 g,
25.54 mmol, 1 equivalent) are added slowly to a solution of the compound from Example
5A (6.34 g, 25.54 mmol) and N-(tert-butoxycarbonyl)-3-tert-butyl-D-alanine (6.27 g, 25.54
mmol, 1.0 equivalent) in dry DMF (240 ml) at —30°C. The reaction mixture warms slowly
(about 3 h) to RT, with complete conversion being observed by means of HPLC (method
9). Potassium dihydrogenphosphate (34.76 g, 255.44 mmol, 10 equivalents) is added, and
the reaction mixture is stirred for 20 min and then filtered, diluted with ethyl acetate and
washed with a saturated aqueous sodium hydrogencarbonate solution (10 ml). The organic
phase is dried with sodium sulfate, filtered and concentrated. The crude product is purified



HPLC/ UV-Vis (nethod 8): Rt = 4.60 mn. HPLCO W-Vis (nmethod 9): R = 4.54
mn. '"HNW (400 Mz, d6-DVSO): 66 = 3.74 (s, 3H, Ow), 5.10 (s, 2H, CH2),
7.27 (s, 1H, PyrH) 7.33-7.38 (m 5H, AgH), 7.94 (d, J= 8.5 Hz, 1H PyrH),
8.27 (d, J=8.5 Hz, 1H, PyrH, 8.93 (s, 1H, (3-CH, 9.51 (s, 1H NH). LC- M5
(method 7): Rt = 2.44 mn; MS(ESIpos) mz (% —381(100) [M+ H'; M

( ESL_ neg. ) h %% S 9p (yléﬁ\g %‘1 é% 2: lﬁci[)g éhnjhgetgte ]'g)radle Jt)8 H16 N2 O4F3
N1 (Bon ‘W Q PB%P

N-[(Benzylrﬁ t)‘IE:ga dﬁ@mmpﬁw d| n-3-yl)-L-al ani ne net hyl
ester Cl N The co ound from Exanmpl e 3A (10.15 g, 26.69 mmol)
is di ssol \,[é‘di |Na‘n*é%9| Q‘FcﬁOB“‘émmG . Using a needle, argon is passed

t hrough for about 5 mn and then )

1, 2- bi s[ ( APLCANMiptoethebBlReTdebzBiE (cycl ooct adi ene) drodi un(1) triflate
(289 ng, 400 nol, 0.015 equivalents) is added. Hydrogenation is carried out
under a hylPISgAIV-Vis énethed R # &y ménd at RT for 12 h. Then filtration

t hrough ki esel guhr (nmethanol) is followed by concentration of the eluate.
The crude IBrvagd(M4Cli an Oh2at Bar phdd2q, 9336, ¢15609é136 1087 ua0,: 10261 uene/ et hyl
acetate 5: 1) 9.9 g (97% of theory) of the title conmpound are obtai ned.

[a] 20Na = }BNNR(SOOMHQde-DMM)h&&eIO)M (sP2HY tBW),\0. %7-( 08 (imo dHSB:CHRA)>=1.2060 mi n.
HPLC/ W-Vlszf(mtlnpqs 6HY), 3135(& 919 01 , 2.95-BI3 (4AQ01, M@m @MQI) (m8H= 2. 99
gdg(s Z]; %ﬁc -Ded i, 4131, 4@@%74350( &Jcﬁ’) %HJ(E%I%))
7.29- %g ' }% 1|-§) 4 rH)’z (d8J

65 (s, IH,
NH) . LC— mn M ( ESI ): (% = 383 (100) [M

i %q b %mmgbmg@ﬁ L

5A 3-(6- Tr nine nmethyl ester O H2NOCH3
HR-TOF-MS (method 1): C5,H33N305F; [M + H]" calc. 476.2372, found 476.2364.

Example 7A

N-tert-Butoxycarbonyl-3-ters-butyl-D-alanyl-3-(6-trifluoromethylpyridin-3-yl)-L-alanine

H3C>rCH3
OO
0 O
H,C N,
H3C ey _
’ /
N\ N
F3C

A solution of lithium hydroxide hydrate (1.16 g, 2.5 equivalents, 48.37 mmol) in water
(20 ml) is added to a solution of the compound from Example 6A (9.2 g, 1.0 equivalent,
19.35 mmol) in THF (360 ml) and water (100 ml) at —20°C. The reaction mixture warms
(about 1.5 h) to +15°C, with complete conversion being observed by means of HPLC
(method 9). For working up, potassium dihydrogenphosphate (26.33 g, 10 equivalents,
193.5 mmol) is added (about pH 7). The reaction mixture is filtered and concentrated in
vacuo. The crude product is purified by gel chromatography (method 10, mobile phase
methanol/acetone 4:1), resulting in 4.72 g (53% of theory) of product.

[0} ’na = +51.3° (¢ = 0.402 in methanol).

HPLC/UV-Vis (method 8): R, =4.63 min.



F3C N 22 The conpound from Exanple 4A (9.90 g, 25.89 mmol) is dissolved in
nmet hanol (100 m ). Using a needle, argon is passed through for about 5 mn
and then Pd on carbon (10% 990 ny) is@dded. Hydrogenation is carried out
under a hydrogen pressure of 4 bar and at RT for 12 h. Then filtration

t hrough ki esel guhr is followed by concentration and drying under oil punp

vacuum i L%/U@ﬁ 1(’80%)%'_%{1%6') of the title compound. [CC] 199Na = +3

(c = 0.18 in et s (nmethod 8): R = 3.34 mn.

HPLCl UV- Vi d 9) cm): 3415, 1734,

1339, 1136R ggggﬁ M€569(§%hi?§3 sk, %meéma@% (dd. J= 5.5, 13.5 He,

1H, a-CH),; (

3 63- 3. 69 d6‘ 8’% o é%}ﬂt&uﬁ) 1318 1H, BEnE Th 3z, 1
, 8.61 (k2 @H)H ﬁ_ k%(Sh G)Bu)R3 OL (tgops2ly= i - HMEP{ ﬁ&r%%) )“>23rﬂvrzd(% =

249 (100) [ #1+0fz 1H, BRCIER), 894 (heth®a He) 1HO1@@HINGA2RBr §,NH: corGEN 6:90] °

cal c. 290.(4.16 8.5 Hanid, N19Y).717423, J ExXanikel 6yrH), 7.86 (d, /= 7.5 Hz, 1H, PyrH),

N- (tert - Bug.axghe sy HdyH),-8356 (setH; Pttly) ) - D- al anyl - 3- (6-tri fl uoronet hyl pyri di n-

3-yl)- L-alanine nethyl ester H3C 3\ | /CH3 O HN CO2CH3 H3C N H3C H3C N

F3C N- Met hyt-w08 phethbd @): (R 2 222 ehin; M3 (ESIpaslm/z 1%) 84061 (106), 26R1(8363 [t H)"; and

HATU (9. 71M8,(ESkReg gjn@qpb goyﬁhen{p are added slowy to a sol ution of

t he conpound fro anpl e SAﬁ?G 34 g, 25.54 mmol) and

N-(tert- bmmmb@ﬂ&hadg @ﬁﬂ way M Piat &, B8 406 28urfl 4622285 nmol, 1.0

equivalent) in dry DV -30C. The reaction m xture war ms sl ow y

(about 3 h) to RT, with conplete converS|on bei ng observed by neans of HPLC

(method 9). Potassium di hydrogenphosphate (34.76 g, 255.44 nmmol, 10

equi valents) is added, and the reaction mxture is stirred for 20 mn and

then filtered, diluted with ethyl acetate and



washed with a saturated agueous sodi um hydrogencarbonate solution (10 m).
The organic phase is dried wwth sodiumsulfate, filtered and concentrat ed.
The crude product is purified 23 by flash chromatography (silica gel, 10:1
to 2:1 cycl ohexane/ ethyl acetate gradient), resulting in 9.74 g (73% of
theory) of the title conpound. [a] ""Na = +7.0 (c = 0.044 in nethanol).
HPLC UV- Vigs  (netehod 8): R, 4.89 min. HPLCOW-Vis (nethod 9): R = 4.75
mn. IR vrrax—gﬁag, cm-1): 2959 1742, 1655, 1520, 1336, 1160, 1136, 1087,

1050, _102 term%%‘#}g{mer %%W£g§ 1536-( uzﬁ)ngéhylﬁhdﬁx@%l) 1Al QJy—]l 00 (m
m LS b 1By B iR ) %a‘i roaéet% (s. 3H Ow), 3. 9?19(%0?Hm

(x-CH), 4. 60 (m 1H, a- , 6.82 (d, 8 5 Hz, 1H, NH), 7.78 (d, J=8.0
Hz, 1H, PyrH), 7.94 (d, J— 8.0 Hz, 1H N}| 8. 34 (d, J= 8.5 Hz, 1H, NH),
8.64 (s, 1H, PyrH). LC—IVB(rrethod 7) R, %67 mn; MS(ESIpos): mz (9%
476 (100), [M+ H'; M5 (ESlneg.) @%x (/@fi 400 (80) 474 (40) [M- H -.
HR- TOF- M5 (et hod 1): C22H33NBO5F3 L heal 476H23872 found 476. 2364.
Exanpl e 7A
N-tert-Butoxycarbonyl -3-tert- buthm
)-L-alanine H3C CH3 H3C Y 0 %8

of lithiumh rOX|d8 ydr gt e gzz
(20 M) is a 3sol

3 6tr fI r thhylpyrldlnByI
CGHSN F3C A solution
5eqU|vaIents N#B. 37 mmol ) in water

OR of /T he ®@npound ergtg%anpl BA (9.2 g, 1.0

equi val ent, mml) 860 m and wat er” (100 -20C. The
reacti on m xt i c%Hwerm on
bei ng observed by pot assi um

di hydr ogenphosphatigN add@ﬁ (about
pH 7). The reaction m 3 The

NrEth 10, m) Ie phase
Hhe ry) of Qoduct

CH, HN\H/NH2

F,C NH

crude product HsCpuri
met hanol / acet oné 2

H,C

N-Methylmorpholine (2.77 g, 3.01 ml, 5 equivalents, 27.38 mmol) and HATU (4.37 g,

2.1 equivalents, 11.50 mmol) are added slowly to a solution of the compound from Exam-
ple 2A (7.00 g, 1.0 equivalent, 5.48 mmol) and Example 7A (3.03 g, 1.2 equivalents,

6.57 mmol) in dry DMF (119 ml) at -30°C. The reaction mixture warms slowly (about 1 h)
to RT, with complete conversion being observed by means of HPLC/UV-Vis (method 9).
The reaction is quenched with potassium dihydrogenphosphate (7.45 g, 10.0 equivalents,
54.76 mmol). The reaction mixture is purified by gel chromatography (method 10, mobile
phase methanol/acetone 4:1), resulting in 12.63 g (quant.) of product.

HPLC/UV-Vis (method 8): R; = 4.78 min.
HPLC/UV-Vis (method 9): R; =4.35 min.

LC-MS (method 7): R, = 2.28 min; MS (ESIpos.): m/z (%) = 697 (100) [M + 2H]*", 1493
(15) [M + H]"; MS (ESIneg.): m/z (%) = 745 (100) [M — 2H]%, 1491 (5) [M — H] .

HR-TOF-MS (method 1): Ce7H10sN16010F3 [M + H]" calc. 1493.7616, found 1493.7594.

Example 9A and Example 10A

(25)-N-(tert-Butoxycarbonyl)-3-(trimethylsilyl)alanine and (2R)-N-(tert-butoxycarbonyl)-
3-(trimethylsilyl)alanine

Synthesis takes place according to M. Merget, K. Giinther, M. Bernd, E. Giinther, R. Tacke, J.
Organomet. Chem. 2001 628, 183—194. The separation of the enantiomers takes place by prepara-



[a] 20Na =+51.3 (¢ = 0.402 in nethanol). HPLC UWV-Vis (nmethod 8): R = 4.63
mn. 24 HPLC/OV-Vis (nmethod 9): R = 4.55 mn. IRvmax (Nad, cm'): 3305,
2959, 1663, 1519, 1336, 1173, 1134, 1086¢ 'H NVR (500 MHz, d6-DVMBO): SS =
0.77 (s, 9H, tBu), 1.06-1.13 (m 1H, (3-CH2), 1.23- 1.26 (m | H, (3-CH2),
1.34 (s, 9H ClBu) 3. 01 (tapp, J— 11 0 Hz, | H, f(3 CHZ) 3.23 (br d, J=

11.0 Fe, CH%L 4. & i, 3t 4542 Isg 5
al h ¢: Gilso 0 a1c 1r a X

ag. Cl‘]_l) z 7 il_irzxd e ﬁ /oac tic a%‘g;‘ ter/ -pré) l 1so lﬁ%’;ﬁ . /.86

(LC-IVB ( ’detet 413 nm. ass j L p_a u eﬂ 2 (85)

(M + (e”'b“}"xy%fb"“(/al E’ %gn b MRt hod 1) :

C21H31N30 CaI c. 462. 2216, found 462 2203. 25 Exarrpl e 8A

N-tert- But]gé ?J ny 3 -tert-butyl-D-alanyl-3 -(6-trifluoronethyl pyridin-3
-yl)-L-al 1 eucyl - 2-L-1 eucyl )l ysobactin trifluoroacetate O NH2 H

| -
D |
0N O i Hlk. oAt RS ohdE . 08 o1 o HEND |
N F3C NH CH
H3C74 e
o~
H,C HN

H.C
>
AN
H3C CH3

OH

Chiral HPLC (method 15): R, = 4.16 min, e.e. > 99%.
[oaa]p?® =+1.1 (c = 0.83 in methanol)

Example 10A

N-(tert-Butoxycarbonyl)-L-3-trimethylsilylalanine (2R compound)
CH,
H3C7< o
O—{ 0O
H,C HN
.~ ~OH
HC i
S
AN
H,C CH,
Chiral HPLC (method 15): R;=9.27 min, e.e. > 99%.
[a]p® =—1.6 (¢ = 0.66 in methanol)

Example 11A
Methyl N-(tert-butoxycarbonyl)-3-(pyridin-3-yl)-L-alaninate



N- Met hyl nmor pholine (2.77 g, 3.01 ml, 5 equivalents, 27.38 mml) and HATU
(4.37 g, 2.1 equivalents, 11.50 mmol) are added slowy to a solution of the
compound from Exam ple 2A (7.00 g, 1.05equivalent, 5.48 mvol) and Exanpl e
7A (3.03 g, 1.2 equivalents, 6.57 mmol) in dry DM (119 m) at -30C. The
reaction mxture warns slowy (about 1 h) to RT, wth conplete conversion
bei ng observed by neans of HPLC/UV s (net hod 9) The reaction is quenched

with potassium di hydrogenphos@;@_ﬁy .49 9, 10.0 equivalents, 54.76 mol).
f

The reaction mxture is puri chr t ography (nethod 10, nobile
phase net hanol / acet one 4: 1) r g in 12 63 % gquant.) of product.
HPLC/ UV-Vis (nmethod 8): R mnHNHP - (nmethod 9): R = 4.35

mn. LCM (nmethod 7): Ft = 2.28 mn; M ¥ pos.): mz (% = 697 (100) [M +
2H 2+, 1493 (15) [M+ H+; M (ESlneg.):imz (% = 745 (100) [M- 2H 2 1491
(5 [M- H-. HRTOF-M (nethod 1) 57HL04N160O19F3 [M + H ' cal c.

1493. 7616, found 1493. 7594. Exanp]
(2S)-N-(tert-Butoxycarbonyl)-3-(tr EHyl silyl)al ani ne and
(2R)-N-(tert-butoxycarbonyl) 3-(trimethylsilyl)al ani ne Synt hesi s takes

pl ace according to M Merget, K Gunther, M Bend R Tacke, J
Or ganonet .Preyseationiges p@s in agognote B. ¥eises eWaSteelieh Qﬁg S}Yéh e‘f?§ﬁtﬁaﬂr§?’s t akes
pl ace by pi&para 26 tive HPLC on a chiral phase: G lson Abi ned HPLC

colum: Daicel Chiralpak AD-H5 m 250 x 20 nm eluent A: iso-hexane,

el uent B: (DS)2¥e(zzerButoxpcirbliny] )93 -(@irid-2-yhlabpardl .00 003 .88 munol) isclissolted in 15
m /mn; Ud0detletididhicid@ethane lider afgoneMtianel @$9irghod2ly 2BPhitmeloipquivaon wit h
an aut hentunﬁs) and ARy Sl (FOMAPUH©x3dRa! PiRnivixtude-istHeh icoBlehYd 63C¢. HIHE ani ne
(2R compoynelgg ﬁ/bf(Barﬁfﬁ%lnl u1\3cﬁer§§)qg added@ARkLLS Bfn., the ice bath is removed and

N-(tert - BypOxuGal hﬁk ¥ ; It c’&‘ﬁc te‘Eiq ]%Rﬂ H3C O
0-- 13 >09 9 s?dg{aﬁ féﬁﬁé tL%cte gﬁ: R sé ﬂa drogeﬁ%%oﬂn n,
€. e ate soh{tit aqueous p ade s bac -eX ractgflB onte Wit ethyl acetate, and then the

combined organic phases are washed with 0.5 M citric acid and then once again with a
saturated sodium hydrogencarbonate solution. The organic phase is dried over sodium
sulfate, filtered and concentrated in vacuo. A clear oil remains which crystallizes on drying
under an oil pump vacuum. Yield: 23.60 g (90% of theory).

HPLC/UV-Vis (method 9): R;=3.28 min.
LC-MS (method 7): R¢= 1.21 min, MS (ESIpos.): m/z (%) = 281 (100) [M + H]".

'H-NMR (400 MHz, ds-DMSO): 83 = 1.30 (s, 9H), 2.86 (m, 1H), 3.04 (m, 1H), 3.63 (s,
3H), 4.22 (m, 1H), 7.28 ~ 7.39 (m, 2H), 7.69 (d, 1H), 8.43 (m, 2H).

Example 12A

3-(pyridine-3-yl)-L-alanine methyl ester bistrifluoroacetate

O
HZN\/lLO/CH:’ HO\ﬂ/CF3

O
| ~
HO CF
v e
0]

The compound from Example 11A (11.8 g, 42.09 mmol) is dissolved in trifluoroacetic acid
in dichloromethane (160 ml; 30% solution) and stirred at RT for 30 min. The mixture is
then concentrated in vacuo. The residue is taken up in a little water and lyophilized. The
lyophilizate is then mixed with toluene and concentrated in vacuo. The product is finally
dried to constant weight under an oil pump vacuum. Yield: 17.15 g (quant.).



Exanpl e 10A N-(tert-Butoxycarbonyl)-L-3-trinethylsilylalanine (2R conpound)
CH3 H3cl1 OH3C 0 0 HNJLOH H3C~'S. 2 H3C CH3 Chiral HPLC (nethod 15): R
=9.27 mn, e.e. >99% [a]D20 = -1.6 ¢g¢ = 0.66 in nmethanol) Exanple 11A
Met hyl N-(tert-butoxycarbonyl)-3-(pyridin-3-yl)-L-alaninate 27 CH3 H3C, O
OO0 H3CHN '~ OCH3 Preparation takes place in analogy to B. Neises, W

(Séggl :\f?t 5‘9&%’%%*5}%2%)) ﬁ?,t 3-'3i1§7é yI )al ani ne (25.00 g, 93.88 mmol)
002 g, 25F Mimeld ﬁ‘u&ao%‘:“' IRIRIRRG AR LT og B, ¢ addea,
o added. AOVEIR A0S GrRMRCd Bae R ogtt il %25#8%{5‘*@6%@%9 LU T et

at RT for IH)N 30, IFH)XFL?PEg i H} 8] (BbRE@ntrated in vacuo, and the residue

is mxed with ethyl acetate and extracted with a saturated sodi um
hydrogencﬁ&mﬂb{é solution. The aqueous phase is back-extracted once with
ethyl acetate, and then the conbine ani ¢ phases are washed with 0.5 M
citric ac|MI6tbﬁdV~(l‘H€eréaré>ga}’1h-3vﬁtmlnethylsgblb'@r%iﬁ@d Ssaridim-ybriogle@aiebonat e
solution. The organic phase is dried over sodium sulfate, filtered and
concentrated in vacuo. A cld}yCoi g; emai ns which ¢ tallizes on drying
under an oil purrp vacuum Yi el g (90%gf eory). HPLC/ UV-Vis

(method 9): Rt 3.28 mn. |L|Q; Mé% od @) Rt¥ 1.21 min, M5 (ESlpos.): niz
(%9 = 281 (100) [M+ H +. BEN dé- O: 88 =1.30 (s, 9H,
2.86 (m 1H), 3.04 (m 1H), 3.63 (s, NZ2{m 1H), 7.28 - 7.39 (m

2H), 7.69 (d, 1H), 8.43 (m 2H). Exarlrb 12AH
HC\
N\ N

The compound from Example 9A (10.31 g, 39.4 mmol) and the compound from Example
12A (16.10 g, 39.4 mmol, 1 equivalent) are dissolved in DMF (186 ml) at 0°C. Then
N-methylmorpholine (17.34 ml, 16.00 g, 4 equivalents) and HATU (22.49 g, 59.16 mmol,
1.5 equivalents) are added. The mixture is stirred at RT for two hours. fert-Butyl methyl
ether is added, and the mixture is washed with a saturated sodium carbonate solution. The
aqueous phase is back-extracted once with fert-butyl methyl ether, and the combined
organic phases are then washed with 1 M aqueous citric acid and again with a saturated
sodium carbonate solution, dried over sodium sulfate, filtered and concentrated in vacuo.
Filtration through silica gel is carried out (cyclohexane/ethyl acetate 2:1). Yield: 14.1 g
(84% of theory).

HPLC/UV-Vis (method 9): R¢=3.91 min.
LC-MS (method 7): R; = 1.90 min, MS (ESIpos.): m/z (%) = 424 (100) [M + H]".
'H-NMR (400 MHz, ds-DMSO): 88 =—0.09 (s, 9H), 0.56 — 0.75 (m, 2H), 1.47 (s, 9H),

2.90 (dd, 1H), 3.09 (dd, 1H), 3.62 (s, 3H), 3.98 (m, 1H), 4.49 (m, 1H), 6.68 (d, 1H), 7.26
(dd, 1H), 7.61 (m, 1H), 8.20 (d, 1H), 8.40 (m, 2H).

Example 14A
N-(tert-Butoxycarbonyl)-3-(trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanine



3-(pyridine-3-yl)-L-al anine nethyl ester bistrifluoroacetate O H 2 N O CH3
HOyCF3 O i HOyCF3 N O The conpound from Exanple 11A (11.8 g, 42.09 mol)
is dissolved in trifluoroacetic acid inodichloronethane (160 m; 30%
solution) and stirred at RT for 30 mn. The mxture is then concentrated in
vacuo. The residue is taken up in a little water and |yophilized. The

| yophilizate is then m xed W {hctol uene and concentrated in vacuo. The

product is finally dried to can |ght gnder _an oil punp vacuum

Yield: 17.15 g (quant.). (E@ geth H'R =0.88 min LCM
(method 7): Rt=0.46 m'n, (% 181 (100) [M+ H . 'HNWR
(400 MHz, d6-DMSO): 88 = 2 79 (dd, 1HN & 1H), 3.60 (s, 3H), 3.63
(m 1H, 7.30 (m 1H), 7.62 (d, 1H)'| 41 m'2H). Exanpl e 13A Met hyl
N-(tert-but oxycarbonyl) - 3- (trlrret alaqy]
-3-(pyridin-3-yl)-L-al ani nate SIHSSO O NH3C O- 0O NN H3C-Si )IIl i
1 H 6XN H3C CH3 The conpound fromE& 9A \10./81 g, 39.4 mml) and the
conmpound from Exanpl e 12A (16.10 g, 39."43mol , qgui val ent) are dissol ved

in DM (186 m) at OC. Then N nethyl norpholine (17.34 m, 16.00 g, 4
equi val entHe canppoiddr lomd2xahtple) 1359746, b6 mmdl) B tekpn wmineriE/watar €6:dllaveld. The
m Xt ur e i sosledns 62, aind Mthifuerhyldvexidwmoaohyideatd (1B4T g) 350ES mytlol, 2équivalems)adsided,
and the magHed. Ghe snivesdRGtived Bt G°Cs After dhe€How0sl Fitihet aqiivalahtg05digybt on.  The
aqueous Phagen Bydeeale Roshbird-e iOsHa8d Wnk Rtifriglis Boktiue 8B BHe HOUR Most 8Nd t he
combi ned QL §ARiCaRA éff?ﬂ CaduBeihdVBE %?Qo% Oj;lli‘asl: 1%35%8%&1 ol o'rt?orﬁ%'fd and
again wit hmﬁ@%:ﬂ%ﬂhﬁ the?Q @htig](‘ii‘ g H{éimﬁ’ c! a% seorh ?éU
oultate: sl st o D6, LIS e
i's carrie he com organlc p z{ses dr1e over sodlum ulfate ﬁtered and co centrated The
crude product is purified by gel chromatography (method 3, mobile phase: methanol).
Yield: 6.67 g (93% of theory).

HPLC/UV-Vis (method 9): R; = 3.73 min.
LC-MS (method 7): R, = 1.68 min, MS (ESIpos.): m/z (%) =410 (40) [M + H]".
'"H-NMR (300 MHz, ds-DMSO): 86 = -0.090 (s, 9H), 0.56 — 0.75 (m, 2H), 1.35 (s, 9H),

2.90 (dd, 1H), 3.09 (dd, 1H), 3.98 (m, 1H), 4.41 (m, 1H), 6.70 (d, 1H), 7.26 (dd, 1H), 7.60
(m, 1H), 8.00 (d, 1H), 8.37 (m, 2H).

Example 15A

N-(tert-Butoxycarbonyl)-3-(trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-
leucyl-2-L-leucyl)lysobactin trifluoroacetate



(84% of theory). HPLC W-Vis (nethod 9): Rt = 3.91 min. LCM (nmethod 7): Rr
= 1.90 min, M5 (ESIpos.): mz (%9 = 424 (100) [M+ H'. "H NWR (400 MHz,
d6-DMSO): 56 = -0.09 (s, 9H), 0.56 - 0.3p (m 2H), 1.47 (s, 9H), 2.90 (dd,
1 H, 3.09 (dd, 1 H, 3.62 (s, 3H), 3.98 (m 1 H, 449 (m 1 H, 6.68 (d, 1
H, 7.26 (dd, 1H), 7.61 (m | H, 8.20 (d, I H, 8.40 (m 2H). Exanple 14A
N- (tert-Butoxycarbonyl)-3-(trinethylsidyl)-D alanyl-3-(pyridin-3-yl)-L-al ani
ne 29 H3QA /CHBOHCOOM™ " 13 NHH H 3 HC,Si H3CT CH3 N The
conmpound from Exanple 13A (7.4 g, 17.56 /mmol )" is taken up in THE/ water (6:4)
and cooled to OC, and lithium hyd(rﬁp'\\d nonohydrate (1.47 g, 35.13 mmol, 2
equi valents) is added. The m xtur sty rr oC. ter one hour, a
further equivalent (0.74 g) of [lithi hydr o ohydrate i s added, and
stirring is continued for one houj,,, Mst i T6Hsl led of f in
vacuo, and the aqueous phase igohashed wi td tions of nmethyl

tert-butyl e an hen adjustedy H 4 by adding cNHigpyacid. A solid
preci pitates. s%f/ turext yact edOwi t h thre(bﬁ/ti 0 éHéf et hyl

acetate, wher t¢( he sol i dhe conbi ned organi ph@ﬁes are dried
over sodi um supt D |t ered and goengeéntrated. TRe cr/ude 8t is
purified by gel chrgmato 9\ e NHnet hanol ).  Yi el d:
6.67 g (93% of thedNy). i sHNpet hod 9)\ Rt 3 3.73 njjo. LGeMS (net hod

M+ H +. Y H MR (300
1.35 (s, 9H), 2.90
6.70 4, 1 H, 7.26
npl e 15A

CH, HN\H/NH2

NH

7): R = 1.68 nin, ) 410} 40

The compound from Example 2A (3.00 g, 2.35 mmol) and the compound from Example
14A (1.44 g, 3.52 mmol, 1.5 equivalents) are dissolved in DMF (50 ml) and cooled to 0°C.
Then firstly 4.7 ml (4.7 mmol, 2 equivalents) of 1 M solution of 4-methylmorpholine in
DMF are added. Immediately thereafter, HATU (1.52 g, 3.99 mmol, 1.7 equivalents) is
added and the mixture is stirred at 0°C for 15 min. Then a further 4.7 ml (4.7 mmol, 2
equivalents) of the 1 M solution of 4-methylmorpholine in DMF are added dropwise. The
mixture is then stirred at RT for 2 h. The crude product is subjected to gel chromatography
(method 3). The product is reacted further without fine purification. Yield: 3.6 g (82% of
theory).

HPLC (method 9): R¢ = 3.90 min.

LC-MS (method 7): R = 2.00 min, MS (ESIpbs.): m/z (%) =721.8 (100) [M +2 HI*;
1442.1 (5) M + H]".

Alternative process: The compound from Example 2A (14.00 g, 10.95 mmol) and the
compound from Example 14A (5.38 g, 13.14 mmol, 1.2 equivalents) are dissolved in DMF
(280 ml) and cooled to -20°C. Then N-methylmorpholine (5.54 g, 6.02 ml, 5 equivalents)
is added and subsequently HATU (6.66 g, 17.52 mmol, 1.6 equivalents). The mixture is
slowly warmed to RT and stirred overnight (about 16 h). Then potassium dihydrogenphos-
phate (14.91 g, 10 equivalents) is added with stirring, and stirring is continued for 30
minutes. The crude product is subjected to gel chromatography (method 3, mobile phase:
methanol). The product is reacted further without fine purification. Yield: 14.35 g (61% of
theory).

Example 16A
2,2-Dimethyl-1-butanal



N-(tert-Butoxycarbonyl)-3-(trinethylsilyl)-Dalanyl-3-(pyridin-3-yl)-L-al any
| -de(1-D | eucyl-2-L-1eucyl)lysobactin trifluoroacetate 30 O NH2 HOB N N
HO rCH3 HOp ONHCH CH3 Octsl CO@p O NHHN YH H\% HO CF3 yH NN
H3C HOH: HOCH3~CH3 H3C S~ 6\N CH3 H3C CH3 H\ywNH2 NH The conpound
from Exanpl e 2A (3.00 g, 2.35 nmmol) and the conpound from Exanple 14A (1.44
g, 3.52 mol, 1.5 equivalents) are di ?;Fol v©d in DM (50 m) and cooled to
0C. Then flrstly 4.7 mM (4.7 mol, 2 € alents) of 1 M solution of

4- et hyl norpholine in DWW are added. I diately thereafter, HATU (1.52 g,
3.99 mol, 1.7 equivalents) is addedc the mxture is stirred at OC for
15 mn. Then a further 4.7 mM (4.7 m*'?pi equi val ents) of the 1 M solution
of 4-nmet hyl norpholine in DV are added3grogw se. The mxture is then
stirred at RT for 2 h. The crude product is §ubj ected to gel chromatography

(et hod 3) The reactedf er wthouyt fine i ion Y|eId
3.6 g (82% lmﬁﬁﬁghﬁmﬂfv{ Bgy HISF&W“{ fg%iﬂﬂ'ioﬂle 3&%@‘{%@1%{1

= 2.00 ni rRlunyiBiyrEekidsd7 P Sgni&nxr%l Zequivialenty 13@é)PY[1 injum chjoachromatg $16,8§ 5) [M
+ H'. A t:fBmmele2 squivalents) isaddeshgbe mixturoinmstistedrpt BT S | h andthep filterpdos
mol ) and thivegh e daypoafslliéa geh Eheafifpiate i3 4autioBslg&ogcentradted dandntbe residug is

equi val entdigtilled @ndérssmbsphdric prashire (oiliak pdint: A02PC GO0 aabary). YROEC.2. Fhe V5%

N- et hyl nyfglhwky)ne (5.54 g, 6.02 nl, 5 equivalents) is added and
subsequently HATU (6.66 g, 17.52 mvol, 1.6 equivalents). The m xture is

sl owl y wargedvs emthoand): ®, =27 20may, Ve of. RRAE (%36 99)9 (S ;pot assi um

di hydrogenphos-@rghate ()14t91 g, 10 qu]?%/]I&a)l eﬁts)tli adde(dT\Iy\ﬂ}h stirring, and

stirring i QRIK {40989HE9EDEY,) 55 0.83 (t, 3H), 1.03 (s, 6H), 1.51 (q, 2H), 9.42 (s, 1H).

Example 17A
Methyl (22)-2-{[(benzyloxy)carbonyl]amino }-4,4-dimethylhex-2-enoate

He O  "NH

3
/ O\
H3Ci\)\ﬂ/ CH3

H,C o

The compound from Example 16A (2.55 g, 25.46 mmol) and methyl {[(benzyloxy)-
carbonyl]amino } (dimethoxyphosphoryl)acetate (8.43 g, 25.46 mmol) are dissolved in 50
ml of THF and cooled to 0°C. N,N,N",N"-Tetramethylguanidine is added dropwise, and the
mixture is then stirred, firstly at 0°C for 15 min and then at RT for 5 days. About 20 g of
silica gel are added to the mixture, which is concentrated and chromatographed (silica gel
Biotage 40M, ZIF-SIM, cyclohexane/ethyl acetate 87:13). Yield: 1.20 g (13% of theory).

HPLC (method 9): R¢=3.71 min.
MS (DCI): m/z (%) =323.3 (100) [M + NHy].

'"H-NMR (400 MHz, CDCls): 83 = 0.83 (m, 3H), 1.13 (s, 6H), 1.49 (q, 2H), 3.75 (br s, 3H),
5.72 (br s, 1H), 6.58 (br s, 1H), 5.12 (s, 2H), 7.36 (m, SH).



m nutes. The crude product is subjected to gel chromatography (nmethod 3,
nobi | e phase: nethanol). The product is reacted further wi thout fine
purification. Yield: 14.35 g (61 % of 8heory). Exanple 16A 2, 2-Di nethyl-|
-butanal 31 HO H3C H3C CH3 2,2-Dinethyl-I-butanol (4.0 g, 39 nmol) is
di ssol ved in dichloronmethane (136 m), and alumniumoxide (7.98 g, 78
nmmol , 2 equival ents) and pyridiniumchlorochromate (16.88 g, 78 mmol, 2
equi val ents) are added. The m xture is stirred at RT for 1 h and then
filtered through a layer of silica gel. The filtrate is cautiously
concentrated, and the residue is distilled under atnospheric pressure

(boiling |nt C (990 nbar)). Yield: 2. 97 g (75% of theory). GC-I\/IS
e
(method 1 .21 mn, M5 (ESIpos.): zZ (%9 =99.9 (5 [M'; "HNW

(Eifg?rp:vlgzl € Q’é‘lf?k&&)e Oi?gyééﬁrbonyk?44 dlméthngD n%ki)emlfliatgl (a, 2H, 9. 42 (s, 1H.
[ (benzyl oxy) car bonyl ] am no} - 4, 4- di net hyl hex2yenoate yo H3 C OGANH H3C O CH
3 H3C O The conpound from Exanple 16A (20557 25.46 nmmol) and net hyl

{[ (benzyl oxy) - carbonyl]am no} (di et ppxyphosphoryl)acetate (8.43 g, 25.46
mrmol ) are dissolved in 50 nm oOJH ed to OC

N, N, N , N - Tet ranet hyl guani di ne i s fhdded| dropw se, and the mxture is then
stirred, firstly at OC for 15 mn gnd then RT for 5 days. About 20 g of
silica gel are added to the m xture N whick(is CHpcentrated and

chr omat ogr aphed (silica gel Biotage |40M - Sl cycl ohexane/ et hyl acetate
87:13). Yield: 1.20 g (13% of theory HPH "('method 9): Rt = 3.71 mn. M
(DA): mz (%9 = 323.3 (100) [M+ | H NWVR (400 MHz, CDC13): SS = 0.83
(m 3H), 1.13 (s, 6H), 1.49 (g, 2 5 (br s, 3H, 5.72 (br s, 1H), 6.58
(br s, 1H), 5.12 (s, 2H), 7.36 (m 5H).

The compound from Example 17A (1.2 g, crude product, 3.26 mmol) is dissolved in ethanol
p.a. (60 ml). Using a needle, argon is passed through for about 5 min, and then (+)-
1,2-bis[(2R,5 R)diethylphospholano]benzene(cyclooctadiene)rhodium(]) triflate (28 mg, 0.04
mmol, 0.012 equivalents) is added and dissolved in an ultrasound bath. Hydrogenation is
carried out under a hydrogen pressure of 3 bar and at RT for 24 h. The mixture is concen-
trated and chromatographed (silica gel Biotage 25M, cyclohexane/ethyl acetate 9:1). Yield:
920 mg (92% of theory).

HPLC (method 9): Ry =4.96 min.
LC-MS (method 7): R, = 2.76 min; MS (ESIpos.): m/z (%) = 308 (25) [M + H]".

'H-NMR (400 MHz, CDCl3): 86 = 0.80 (t, 3H), 0.86 (s, 6H), 1.29 (g, 2H), 1.41 (dd, 1H),
1.73 (dd, 1H), 3.72 (s, 3H), 4.40 (m, 1H), 5.02 (d, 1H), 5.11 (m, 2H), 7.35 (m, 5H).



32 Exanple 1SA Methyl N-[(benzyl oxy)carbonyl]-4, 4-di met hyl - D-norl euci nate
oCH3 HO/NO OCH3 CH CH3 The conmpound from Exanple 17A (1.2 g, crude
product, 3.26 mml) is dissolved in ethggol p.a. (60 m). Using a needle,
argon is passed through for about 5 min, and then (+)-

1, 2-bi s[ (2R, 5R) di et hyl phosphol ano] benzene(cycl ooct adi ene) rhodiun{l) triflate
(28 ny, 0.84 Eﬁl, 0.012 equivalents) is added and dissolved in an

ul trasoun - drogenation is carried out under a hydrogen pressure of

3 bar and for .24 . h. T 1 Xt,U i S,.concen- trated and chromat ogr aphed
(silica gﬁt[(ig%%}gﬁ’é")%mnyéygﬁéﬁglfglﬁ&ﬁé?q?ﬂlagget ate 9:1). Yield: 920 ng (92%
of theory). HPLC (nethod 9): Rt = 4.96 mBH LCG-Ms (nmethod 7): R = 2.76 mn;
M5 (ESlpos.): mz (%9 = 308 (25) [MyH+7 '"HNW (400 Mz, CDA 3): 55 =
0.80 (t, 3H), 0.86 (s, 6H), 1.29(q, NRH) .41 (dd, 1H), 1.73 (dd, 1H),

3.72 (s, 3H), 4.40 (m 1H), 5.02 04, 1R, 5Q1 (m 2H), 7.35 (m 5H). 33
Exanpl e 19A N-[ (Benzyl oxy) carbonyl k-4, 4k di net hyl -D-norl eucine OH H O/N O
O CH3 CH3 The conpound from Exanple~N18ANEI15~ap, 2.98 mol) is dissolved in
THE (12 ml). The solution is cooled|to OC\and tRen 3.7 nl (7.4 nmml, 2.5
equi val ents) of 2 msolution of Iimdmdﬂdg(i de nonohydrate in water are

added and stirred vigorously for 1 qtrid acid (1 m is then added
dropwi se until the reaction is acid and the m xture is extracted wth
ethyl acetate. The organic extract i35 dried over sodium sulfate,
concentrated and chromatographed (nmethod 16). Yield: 434 ng (50% of
t heory). HieCofpetmditos)Exariple 18A %91 fung, 2.98 mmol) is dissolved in THF (12 ml). The
solution is cooled to 0°C and then 3.7 ml (7.4 mmol, 2.5 equivalents) of 2 M solution of
lithium hydroxide monohydrate in water are added and stirred vigorously for 1 h. Citric
acid (1 M) is then added dropwise until the reaction is acidic, and the mixture is extracted
with ethyl acetate. The organic extract is dried over sodium sulfate, concentrated and

chromatographed (method 16). Yield: 434 mg (50% of theory).
HPLC (method 9): R; = 4.54 min.
LC-MS (method 7): R, = 2.44 min, MS (ESIpos.): m/z (%) = 294 (20) [M + H]".

'H-NMR (400 MHz, ds-DMSO): 85 = 0.80 (t, 3H), 0.83 (s, 6H), 1.21 (q, 2H), 1.53 (dd,
1H), 1.60 (dd, 1H), 3.99 (m, 1H), 5.02 (s, 2H), 7.35 (m, 5H), 7.58 (d, 2H), 12.52 (br s, 1H).



LC-MS (nethod 7): Rt = 2.44 min, M5 (ESlpos.): nmz (%9 = 294 (20) [M+ H~
"H- NWVR (400 MHz, d6-DVMSO): SS = 0.80 (t, 3H), 0.83 (s, 6H), 1.21 (q, 2H)
1.53 (dd, 1H), 1.60 (dd, 1H), 3.99 (m33iH, 5.02 (s, 2H, 7.35 (m 5H),
7.58 (d, 2H), 12.52 (br s, 1H). 34 Exanple 20A Met hyl

N-[ (benzyl oxy) car bonyl ] - 4, 4-di met hyl - D- nor | eucyl - 3- (pyri di n- 3-yl ) - L-al ani nat

e O OLNH a leW F; C CH3 N The conmpound from Exanpl e 19A (430 ny, 1.47
nmol ) and%-rﬁgm'rpound from Exanple 12A (809 ng, 1.47 mmol, 1 equival ent)

o+ 4 o FOd PRy Rl b5 e JeBpo AT GRIATT T b > 5

added The mxture is stirred at RT~for three hours. Ethyl acetate is
added, and the m xture is washed w}'ﬁ; a saturated sodi um hydrogencar bonat e
solution. The aqueous phase is ex cted once with ethyl acetate, and then
t he conbi ned organi c phases are sh wih 1 aqueous citric acid and
again with a saturated sodi um hydroge car-Nbona e SC tion, dried over
sodiumsulfate, filtered 3 gticen I m™~yacuo@” Thé residue is
chr omat ogr aphed (et hod 16 el d: 1496 (TA% of theory). HPLC (method 9):
R =3.94 mn. LC M (nethod#A; 1.85 i} ESIpos.): mz (% = 456
(100) [M+ H+. "H NWR (300 3 O: SS H 0. (m 9H), 1.10 (m 3H),
1.30 (dd, 1H), 2.91 (dd, 1H), 3.%2 ( 31H), 330 , 3H), 4.02 (m 1H),
4.51 (m 1H), 5.01 (d, 1H), 5.06 (d, 1H), 7.22 (&, 1H), 7.30 (m 5H), 7.63
(m 1H), 8.40 (m 2H). Exanmple 21A O
N- [ ( BenzyIThexhapbleiirbh-Bratplé 1%A (430 g 047 finel) andt the ¥6meouind3froth Exampleani ne
O OLNH 0 1hA ®o g, 34736m6, "'elquivalent) are dissolved in DMF (5 ml) at 0°C and then

4-methylmorpholine (644 pl, 5.86 mmol, 4 equivalents) and HATU (836 mg, 2.20 mmol,

1.5 equivalents) are added. The mixture is stirred at RT for three hours. Ethyl acetate is

added, and the mixture is washed with a saturated sodium hydrogencarbonate solution. The

aqueous phase is extracted once with ethyl acetate, and then the combined organic phases

are washed with 1 M aqueous citric acid and again with a saturated sodium hydrogencar-

bonate solution, dried over sodium sulfate, filtered and concentrated in vacuo. The residue

is chromatographed (method 16). Yield: 496 mg (74% of theory).

HPLC (method 9): R; = 3.94 min.
LC-MS (method 7): R, = 1.85 min; MS (ESIpos.): m/z (%) = 456 (100) [M + H]".
'H-NMR (300 MHz, ds-DMSO): 85 = 0.80 (m, 9H), 1.10 (m, 3H), 1.30 (dd, 1H), 2.91 (dd,

1H), 3.12 (dd, 1H), 3.30 (s, 3H), 4.02 (m, 1H), 4.51 (m, 1H), 5.01 (d, 1H), 5.06 (d, 1H),
7.22 (dd, 1H), 7.30 (m, 5H), 7.63 (m, 1H), 8.40 (m, 2H).

Example 21A
N-[(Benzyloxy)carbonyl]-4,4-dimethyl-D-norleucyl-3-(pyridin-3-yl)-L-alanine
O

OH



H CH3 N 35 The conpound from Exanpl e 20A (490 ng, 1.08 mmol) is dissol ved
in THE (5 mM). The solution is cooled to OC and then 1.35 mM (2.7 nmmol, 2.5
equi val ents) of 2 Msolution of |ithiusghydroxi de nonohydrate in water are
added and stirred vigorously for 1 h. Gtric acid (1 Min water) is then
added dropwi se until the reaction is acidic, and the m'xture is extracted

wth et hyIThacet ndf;l_ rl%ape lb dr| L[%eand
o R s A

H NVR (4 Ydfd’él Yé@m“c)”af?f and ft"I ,

2.64 (d, aqd@ MIQ w,qger@ Bt g_n pgded glroguvis leéptll 1hq4)eactg)n11§_a 1&3:, mlzgtug)gls( m 1
H, 4.45 mac!LedHylth athglacetpte. T hpi)organsr QWractds diigg over sp u(luwlfaler{)nd CPNGM- ( m

5H), 7. 61trated. Yidld: 4844r(g((qm1nt2H) 36 Exanple 22A

N-[ (Benzyl oxy) car bonyl ] - 4, 4-di net hyl - D- nor | eucyl - 3- (pyri di n- 3-yl )- L-al anyl -d
e(l -D | &iPdy] @thod BuBy+B-16ymobactin trifl uoroacetate ONH2 HO' H N N
~NHHO . ... .. pCH3 HOp OOOpPNHCH3 OOPOOCH3 OONHHN-HHN OHO

CF3  H3C HCNMSymeHOdH)HRG: 1 B8anihtMB (EBDpaSH3mz (BI9C SHB(1aN) W2 HIN.

'H-NMR (400 MHz, ds-DMSO): 83 = 0.70 (m, 9H), 1.14 (m, 3H), 1.30 (dd, 1H), 2.64 (d,
1H), 2.75 (d, 1H), 2.89 (dd, 1H), 3.11 (dd, 1H), 4.03 (m, 1H), 4.45 (m, 1H), 4.98 (d, 1H),
5.05 (d, 1H), 7.22 (dd, 1H), 7.30 (m, 5H), 7.61 (m, 1H), 8.40 (m, 2H).



NH The conpound from Exanple 2A (0.28 g, 0.22 mml) and the conpound from
Exanple 21A (148 ng, 0.33 mmmol, 1.5 equivalents) are dissolved in DVF (4

m ) and cooled to OC. Then firstly 0.4%¢m (0.44 mol, 2 equivalents) of a
1 Msolution of N-nmethylnorpholine in DVF is added. |Inmediately thereafter
HATU (141 ng, 0.37 mmol, 1.7 equivalents) is added and the m xture is
stirred at@ 0C f!o:'g% %5 mn. Then a further 0.44 m (0.47 mmol, 2 equival ents)
of the 1 of 4-nmet hyl norpholine in DMV is added dropw se. The

m xture i en stinred at verni ght .. Th 1 xt.urea g purified an Sephadex
LH 20 ( '@Mgg@ioﬂggfEy%n-‘@kﬁé‘ﬁmﬁﬂ‘ﬁkghn%e?cﬁﬁgpﬁ‘%‘é b’@o%gléwli %q}og)ri fied by
pr epar at i VEHPEE- RS afg?.mfh‘(gf’%c.eta%w nmy (43% of theory). HPLC (nethod
9): RL =3.93 min. LCGCM (nmethod 7): R = 2.13 min, M5 (ESIpos.): mz (% =
737.4 (100) [M+ 2H 2+, 1473 (2) [M+ ¥\ . N{. Exenplary enbodi nments
Exanple 1 2
3-tert-Butyl-Dal anyl -3-(6-trifluoronet hyl pyrHdi n-3-yl)-L-al anyl -de(|

-D-l eucyl -2-L-1 eucyl)- |ysobactin bi ''f Nyor Bacetrat e HOH2 HO H N NH HO
HOyCF3 N\ HOOOOOONH / \ 0O O O O W CH3NH2N.\yNH HN O O H HC H
HNN HO-CF  H3C HO CH3; HCH3 O 113G H3 HN~r N G'\Hf

Trifl uoroace acid (150 m) |§|(§ ow'’ diFopurse 0 a so ution of the

conmpound frq@

o\?o 5
NH
0 N
o j/H HN""' } "N
H.C N~ ™, N—/" "N \”/
3 H : H o)
CHA~___CH

NH

The compound from Example 2A (0.28 g, 0.22 mmol) and the compound from Example
21A (148 mg, 0.33 mmol, 1.5 equivalents) are dissolved in DMF (4 ml) and cooled to 0°C.
Then firstly 0.47 ml (0.44 mmol, 2 equivalents) of a 1 M solution of N-methylmorpholine
in DMF is added. Immediately thereafter HATU (141 mg, 0.37 mmol, 1.7 equivalents) is
added and the mixture is stirred at 0°C for 15 min. Then a further 0.44 ml (0.47 mmol, 2
equivalents) of the 1 M solution of 4-methylmorpholine in DMF is added dropwise. The
mixture is then stirred at RT overnight. The mixture is purified on Sephadex LH 20
(method 3, mobile phase: methanol). The crude product is purified by preparative HPLC
(method 13). Yield: 149 mg (43% of theory).

HPLC (method 9): R; = 3.93 min.

LC-MS (method 7): R = 2.13 min, MS (ESIpos.): m/z (%) = 737.4 (100) [M + 2H]*", 1473
) M+H]"



Exanple 8A (10.3 g, 1.0 equivalent, 4.48 mol, crude product) in

di chl oronet hane (150 m) at RT. The reaction mxture is stirred at RT (10
mn), with conplete conversion being oBserved by nmeans of HPLC (nethod 9).
The reaction mxture is concentrated on a rotary evaporator and purified by
preparative HPLC (nethod 11), whereby 3.48 g (48% of theory) of product are
obt ai ned. HPLC/ UV- Vi .me}l od 8: R =4.03 mn. HPLOUW-Vis (nethod 9): Rt

= 3.64 m dxempl © Rt = 1.69 nin; M5 (ESIpos.): mz (% = 697
(100) [M+ 2H 2+, 1393 (5) [M+ H+ M5 (ESineg.): mz (% = 695 (100) [M -
2H]2-,139FA(EQJa—%e M- H-. '9F-NWVR (400 MHz, ds-pyridine): 56 = -67

(Ar-CF3), -74 (CF -132,.(1, 4- .di braonotetrafl] uo n I ence) .
TFA cont ertfe” ’lél‘_.‘tél:;{? j '?’é%‘t?{r.‘ﬂ\g—@pwgth(yh@'lrﬁgﬂg'}Y;):'L'@%‘E?LE%%%@?MﬂC%éI C.
1393. 7091 lysobagtin biggHuerpacetate ey appl e 2
3-(Trinmethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-
yl)-lysobactin tristrifluoroacetate 3 0
CH HOOOO~,,,,. 3000ONCH O ZONHO\ OOH2 HNo H H3C, H
HNN HO CF3 H3G-Si HO CH 3! HCH3 y H3C H3C 4 N CH3 HNyNH2 NH The conpound
t

Q

| anyl - de(1-D-1 eucyl -2-L-1 euc
HO H HO CF N N NH HO HOyCF3

from Exanpl e 15A (9.12 g, 4.93 nmol H@ruds.phduct) isyHaken up in
trifluoroacetic aci dl_f'd1 di &Iﬁ or onet hanﬁ (65 m
3

30/t>|¢ ion). The m xture
is stirred at RT /
/“I"' m CH
T s ad(
O NH
O:/ CH,
/ CH,

OO

N
H,N N
H,C HO\”/CF3
H,C
H,C o
HN.__NH,

Trifluoroacetic acid (150 ml) is slowly added dropwise to a solution of the compound from
Example 8A (10.3 g, 1.0 equivalent, 4.48 mmol, crude product) in dichloromethane

(150 ml) at RT. The reaction mixture is stirred at RT (10 min), with complete conversion
being observed by means of HPLC (method 9). The reaction mixture is concentrated on a
rotary evaporator and purified by preparative HPLC (method 11), whereby 3.48 g (48% of
theory) of product are obtained.

HPLC/UV-Vis (method 8): Ry = 4.03 min.
HPLC/UV-Vis (method 9): R; = 3.64 min.

LC-MS (method 7): R; = 1.69 min; MS (ESIpos.): m/z (%) = 697 (100) [M + 2H]2+, 1393
(5) [M + HJ*; MS (ESIneg.): m/z (%) = 695 (100) [M — 2H}*, 1391 (20) [M — HJ".

PF.NMR (400 MHz, ds-pyridine): 85 = —67 (Ar-CF3), =74 (CF3COOH), —132 (1,4-
dibromotetrafluorobenzene as reference). TFA content: 14.3% by weight.

HR-MS (method 1): C¢;HogN160;7F5 [M + H]" calc. 1393.7091, found 1393.7119.

Example 2

3-(Trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L-leucyl)-lysobactin
tristrifluoroacetate



for 20 mn. The solvent is distilled off. The residue is dried under an oil
punp vacuum and then purified by chromatography (nmethod 14). Yield: 5.54 ¢
(67% of theory). HPLC (nmethod 9): Rt =% 32 min. LGM (nethod 7): R = 1.41
mn, M5 (ESlpos.): mlz (%9 = 671.7 (100) [M+ 2 H2'. HRTO-M (nethod 1):
C60HI7N160OL7SI [MHH]' cal c. 1341.6987, found 1341.7019. 'H NWR (500 MHz,
d5-pyridine): 68 = -0.172 (s, 9H, 611 (d, J = 6.9 Hz, 3H), 0.881 (d, J =
7.9 Hz, 3H), 0.948 (d, J= 6.3 Hz, 3 NP4 - 0.997 (m 6H), 1.135 (d, J=
6.0 Hz, 3H), 1.208 (m 2H), 1.361 (d/ J=5.4 Hz, 3H), 1.439 (m 111), 1.497
(m 1H), 1.953 (m 2H), 2.04 (m - 2. 15I4 (m 3H) 2.372 (m 3H), 3.111

(m 1H), 3.266 (m 1H) 3. 563 (d =1 -9 @ 726 (dd, J= 12.2,
14.95 Hz, 1H), CFZ]i , 60 4 15MQu _OR), 4.198
(m 1H), 4.278 (m 382 ( 4:|-|5365 (dd[ 3= 9.5,
9.6 Hz, 1H), 4.628 (m. 11- 1)—[046 (m01 /?79 (d, J= 12.2 &z, 1H),
5.069 (m 1H), 5.159 ?d 1H) 5.264 (m N L5362 (S, 1H),
5.98 (d, J= 9.9 Hz, 1 (dd, §-8.5 He, g=8. 7 Hth1H), 7.169 (m
1H), 7.246 (m 1H), 7. = 09 Hz, 1H) 7. 512 m 2H), 7.583 - 7.614
(m 2H), 7.728 (m 2H) 12 314), 8.341 (m

1H) 8.576 (d,
| H, 9715(m

M—Iz ds- pyrl :
23. 38 24. 7
50.94, 52 H%@

62. 55, 70.72,HA2. 06, ' 75. : 2% 8. 95, 0129. 80, 132. 39,
136. 77, 137.18, 149.17, 16I2 Gs, 162. 162. 0, 162.96, 169.01,
169. 69, 170.21, 172.57, 173 44, 173.66,5174.H¥,_INH, 36, 175. 34,
175.56. 39 ' 9F- NMR (400 MHz, ds-pyri di ne): 66=-74 (CFEQSOH), -132

(1, 4-di bronotetrafluor- benzene as reference). TFA contgpf: 19.3% by wei ght.
The structure is confirnmed by a single-crystal X-ray structural analysis.

3 (Tr| rret ﬁ SRR 6{0 fkg%@ "i:—?/ gﬂgr&l d%c ]ftﬂefl = L- I euc
yl)-1ysob ‘ioﬁoycf: S Ih@l‘ﬁ Eﬂ 6% @)ﬂ t uﬁ?’ﬁiguﬁ‘y
C 2CH3 oHEm2A €he solvent is gistgd dhe residue is dried under an 011 pump vacuum an

’ then purlﬁed By chromatography (method 14). Yield: 5.54 g (67% of theory).

= 3. (m 1H, 9. 139 (br s,
rk, 1 H. '3CNW (126

19. 79H29. 89CR0. 93, 21. 65,
3Y. 84, 40. 41.25, 44.38

0. 34, 60 72, 62. 33,

HPLC (method 9): R, = 3.32 min.
LC-MS (method 7): R, = 1.41 min, MS (ESIpos.): m/z (%) = 671.7 (100) [M + 2 H]**.
HR-TOF-MS (method 1): CsoHo7N16017Si [M + H]" calc. 1341.6987, found 1341.7019.

'"H-NMR (500 MHz, ds-pyridine): 856 = —0.172 (s, 9H), 0.611 (d, J = 6.9 Hz, 3H), 0.881 (d, J =
7.9 Hz, 3H), 0.948 (d, J = 6.3 Hz, 3H), 0.954 ~ 0.997 (m, 6H), 1.135 (d, J = 6.0 Hz, 3H), 1.208 (m,
2H), 1.361 (d, J = 5.4 Hz, 3H), 1.439 (m, 1H), 1.497 (m, 1H), 1.953 (m, 2H), 2.04 (m, 1H), 2.154
(m, 3H), 2.372 (m, 3H), 3.111 (m, 1H), 3.266 (m, 1H), 3.563 (d, J= 14.95 Hz, 1H), 3.726 (dd, J =
12.2, 14.95 Hz, 1H), 3.840 (d, J = 9.6 Hz, 1H), 3.960 (m, 1H), 4.152 (m, 1H), 4.198 (m, 1H), 4.278
(m, 1H), 4.382 (m, 1H), 4.488 (m, 1H), 4.565 (dd, J = 9.5, 9.6 Hz, 1H), 4.628 (m, 1H), 4.630 (m,
1H), 4.779 (d, J= 12.2 Hz, 1H), 5.069 (m, 1H), 5.159 (dd, J = 9.3 Hz, 1H), 5.264 (m, 1H), 5.362 (s,
1H), 5.98 (d, J = 9.9 Hz, 1H), 6.351 (dd, J = 8.5 Hz, J= 8.7 Hz, 1H), 7.169 (m, 1H), 7.246 (m, 1H),
7.382 (d, J = 9.9 Hz, 1H), 7.512 (m, 2H), 7.583 — 7.614 (m, 2H), 7.728 (m, 2H), 7.90 (d, J =
8.7 Hz, 1H), 8.126 (m, 3H), 8.341 (m, 1H), 8.576 (d, J = 3.6 Hz, 1H), 8.695 (m, 2H), 8.793 (m,
1H), 9.139 (br s, 1H), 9.715 (m, 1H), 10.957 (br s, 1H), 11.268 (br s, 1H).

BC-NMR (126 MHz, ds-pyridine): 85 = 1.8, 11.08, 15.84, 18.8, 18.8, 19.79, 20.89, 20.93,
21.65,23.38, 24.78, 26.57, 26.88, 28.80, 31.04, 34.06, 36.84, 40.95, 41.25, 44.38, 50.94,
52.82, 55.99, 56.10, 56.74, 58.40, 59.10, 60.34, 60.72, 62.33, 62.55, 70.72, 72.06, 75.58,
75.65, 123.66, 128.25, 128.95, 129.80, 132.39, 136.77, 137.18, 149.17, 158.11, 162.15,
162.41, 162.70, 162.96, 169.01, 169.69, 170.21, 172.57, 173.27, 173.44, 173.66, 174.07,
174.36, 175.34, 175.56.



OO0 CH3 k1IWHZN YNH HN O OH CH3 , 11 H3C. H HNN 0=S=0 H3C-Si HO CH3; HCH
H3C H3C s O H 6\ N CH3 HNY NH2 NH

3-(Trinmethylsilyl)-Dal anyl -3-(pyridin-3%-yl)-L-al anyl -de(1-D-1eucyl-2-L-1euc
yl)lysobactin tristrifluoroacetate (447 ng, 0.27 mmol) is dissolved in 22
m of water. I\/Ethanesulfonic acid (70°/c) is added The m xture is stirred

vi gor ousl iy t h| | . _h i4S wat er
(3.4 m) £ AR fﬂ ﬁf’eg% o?r u@tﬁ” ngﬁjﬁmopadded The
m xture |}%en§?’}eratsé CEFPC ’3‘r°° uct is then renoved by
centrifu tion. 472 crude, pro ar obt ai ne Crude products

conbi nedgfl?etﬁﬁ%g%’rsafpnggf‘?fi] aﬁ?ﬁ?a‘i“’gé%r %'”GP‘%% aﬂﬂ&sbs are suspended in
water (5 m) and stirred at RT for 4 days. Centrifugation is repeated, and

t he obtaiE&M&id is dried in vacuo. 575 ng (55% of theory) of product are

obt ai ned. HPLC thod 9 = 3.3 L n,
MS ( ESI po¥(Jrim zls 1%) Ml)e%ﬂ %(Ryiléélyngr#a@nﬁ]gﬁ gn@ E(EIL i%*fyﬁf)ﬂ)(sﬁ@%%ﬁz%m
'HNNR(B@@thZHCSd§0@3}¢|d|ne) 6 =-0.170 (s, 9H), 0.702 (d, J= 6.3 Hz, 3H),
0.867 (d, J 6.1 Hz, 3H), 0.972 (d, J= 6.2 Hz, 3H), 0.966 - 1.069 (m 9H),
1.186 (d, J= 6.5 Hz, 3H), 1.315 (m ﬁl—é48 - 1.501 (m 6H), 2.010 (m 1
H , 2.084 (m 3H), 2.180 - 2.365 (m 540 (m 1H), 3. o (s, 9H),
3.166 (m 1H), 3.32F%pym 1H), 3.623 (d, (J= 14 05 Hz, 40 1H), 85 (dd, J=
13.7, 14.05 Hz, 1H),1 3967 - 3.986 HOy ot N 257 (m H), 403:&:01 2H)
4.410 (m 1H), 4@661:@ 1H), 4. 591 -4 N , J= 12

(
Hz, 1H), 4.859 . 086 5. 2 9 34 | H),
5.375H%s, | H) 6.(8]2(%3‘:?\]— Hz,' &b (m|'~1 ‘F?'bﬁ TfﬂJ— 9.8
7625(r§§ 1H) 7681(m 1H), 7.830

Hz, 1H), 7.222 (m 3H), 7. 44 m A
(d, J=7.6 Hz, 1H), 7.92 e, 1H) 8. 071 Clalj-i) 8.188 (br s,
@ : %/4( 4.0 Hz, 1H),
5(m 1H), 107 (mcly. H, 10.941

I8 -74.0 (%, TFA,
.0), TFA.= 0.02% by

1H), 8.285 (br s, 1H), 8.
8.701 (m | H), 8.874 (br

(br s, I H. 19F-NMVR (p@ri ne H400 MHz, gret hoddR4)
0.20), -132.0 (s,HNA4- br onot et r HN, uor enz@ne

wei ght. Alternative CBSS: 32 g of X 1X 400 (HA form He packed
into a colum |'(3Q5 N HN 0=S=0
— Si H I
H3C _ CH3 O—p
N\ ,{1 Hy  HN___NH,

T

NH

3-(Trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L-leucyl)lysobactin
tristrifluoroacetate (447 mg, 0.27 mmol) is dissolved in 22 ml of water. Methanesulfonic
acid (70%) is added. The mixture is stirred vigorously and then lyophilized. The lyophili-
zate is taken up in water (3.4 ml), and a 70% sodium methanesulfonate solution (0.9 ml) is
added. The mixture is stirred at RT for 10 min. The product is then removed by centrifuga-
tion. 472 mg of crude product are obtained.

Crude products combined from several batches (total 1053 mg, 0.63 mmol) are suspended
in water (5 ml) and stirred at RT for 4 days. Centrifugation is repeated, and the obtained
solid is dried in vacuo. 575 mg (55% of theory) of product are obtained.

HPLC (method 9): R; = 3.30 min.

LC-MS (method 7): R, = 1.49 min, MS (ESIpos.): m/z (%) = 671.8 (100) [M + 2 HJ**
1342.1 (5) [M + HT".

'"H-NMR (500 MHz, ds-pyridine): & =-0.170 (s, 9H), 0.702 (d, J = 6.3 Hz, 3H), 0.867 (d, J
= 6.1 Hz, 3H), 0.972 (d, J = 6.2 Hz, 3H), 0.966 — 1.069 (m, 9H), 1.186 (d, J = 6.5 Hz, 3H),
1.315 (m, 2H), 1.448 — 1.501 (m, 6H), 2.010 (m, 1H) , 2.084 (m, 3H), 2.180 — 2.365 (m,
4H), 2.540 (m, 1H), 3.082 (s, 9H), 3.166 (m, 1H), 3.325 (m, 1H), 3.623 (d, J= 14.05 Hz,



di aneter). About 60 ml of 1 M sodium hydroxide solution are put onto the
colum, fol- lowed by 60 M of HPLC water. This is followed by conditioning
with 60 m of I M nethanesul fonic aci dggnd subsequent washing with
approximately 100 m of water until the eluate has a neutral reaction.
(Macherey & Nagel Tritest) Then 2.00 g (1.19 mml) of
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| ysobactin tristrifluoroacetate 0O NH2 H HOCF3 HO' "N HOYCF3 H , ~NHHO 0O
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HH 101 b fihe QG0 ANTTAER by WhignTTe compound Trom Exampl e
22A (149 my, 0.0 I's dissolved i n netha- /'cont ai ni ng 0. 05%
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3-(trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L- leucyl)lysobactln
tristrifluoroacetate (Example 2) are dissolved in 90 ml of water, and the solution is loaded
and slowly eluted. The column is washed with about 20 ml of water. Product-containing
eluates are combined and subjected to microfiltration (pore size 0.20 um) and lyophiliza-
tion. The column is reconditioned and reused. 1.79 g (1.10 mmol, 92% of theory) of
Example 3 are obtained from 2000 mg (1.19 mmol) of Example 2.

Example 4

4,4-Dimethyl-D-norleucyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L-leucyl)lysobactin
tristrifluoroacetate

The compound from Example 22A (149 mg, 0.09 mmol) is dissolved in metha-
nol/containing 0.05% trifluoroacetic acid (10 ml). Palladium on activated carbon (10%; 20



HPLC (nmethod 9): R =3.29 mn. LCM (nethod 7): R = 1.49 mn, M
(ESIpos.): mz (% = 671.0 (100) [M +2H] 2+, 1340 (5) [M+H +. HR- TOF- M5
(method 1): C62HO98N160OL7 [M + H] + cal c. 411339. 7369, found 1339. 7368. Exanple
5 (conparative exanpl e)

3-tert-Butyl-Dal anyl - 3- (pyridin-3-yl)-L-al anyl -de(1-D-| eucyl - 2-L-1 eucyl )l ys

pbacti N g $¢ . !i Bloge nqs ¢ X (s} i OO0
hc 1o fﬁe Eo3e %%EF %%égmﬁ?f%g%%;@t zﬁ}é;f% o
(Tri met hy P&F if‘fi‘r- WF&%R}‘I&% 15y -PromapgrrPe (et & yie%-8% | eucy!

t T
A Tais R
)| ysobact M (Pra L thsm¥bchl oride 0 Ni2 HO H H N NH HO N HO0 0
HPLC (method 9): R; = 3.29 min.

LC-MS (method 7): R; = 1.49 min, MS (ESIpos.): m/z (%) = 671.0 (100) [M +2H]*, 1340
(5) [M+H]".

HR-TOF-MS (method 1): C¢2HggN 16017 [M + H]" calc. 1339.7369, found 1339.7368.
Example S (comparative example)

3-tert-Butyl-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L-leucyl)lysobactin
tristrifluoroacetate




NHCH3 0 OOO OO0CH3 H2ZNNHHN O 0 O N H3Q H HNN H3CL HO CH3; NCH H3C
C6\N3 3 CH3 HNUNH2 x 3 HC NH 32 g of Dowex 1X8-400 (HCI form) are
packed into a colum (35 nmmdianeter). Apout 60 ml of 1 M sodium hydroxide
solution are put onto the colum, followed by 60 m of HPLC water. This is
foll owed by conditioning with 60 mM of 1 M hydrochloric acid and subsequent
washing wi.th proxi mately 100 ml of water until the eluate has a neutral
reaction. E%Mey & Nagel Tritest). Then 2.00 g (1.19 mvl) of

3-(tri rret - [
L-1 eucyl )| dg‘ 1?45} HBRYEHR o%néég}tl)@‘f‘%ra%{gdéﬁp?’leég&ajrj Eidernlebiatin® o
of water, ut| on is loaded and slowy eluted. The columm is
washed with about 20 m of water. Product- containing eluates are conbi ned
and subjected to mcrofiltration (pore e 0 m and lyophili- zation.
The colum is reconditioned and reused. 1)J54 g%(1.06 mvl, 89% of theory) of
Exanpl e 6 are obtained from 2000 ny e mrp{) of Exarrpl e 2. HPLC (nethod

9): R =3.30 mn. LCM (nmethod 7): = KBSl pos.): mz (N =
671.5 (100) [I\/Hr2 H 2*, 1341.4 (20), [ ‘. chrNh‘ht graphy (met hod 25):
C' (calc.) =7.43% d- found = 7 18, fou d) < 0 10 H+NNR (500 MHz,

d5-pyridine) 56 = -0.170 (s, (d, o = 0 772 (d, J =

5.7 Hz, 3H), 0.920 (d, J= 5. ~Q. 974 - 0. 5 (m ,g 1.147 (d, J=

6.4 Hz, 3H), 1.250 - 1.358 1. 410 (d, J—52(é Hy1.468 (m 1H),
1.604 (m 1H), 1.959 - 2.04 20154 - 2.2 %,3 , 2.380 (m 3H),
2.935 (m 1H), 3.120 (m 1H) H), 3.607.(d, J

, 1H),
938 (m 1H), 4.204

3.762 (dd, J= 14.7 o F "D Hz, 1
(m IH), 4. 253 (mhd 389 465 ( " M.589 - 4.661 (m
4H), 4.806 (d, jf 2.1 F&, 1H), |5 (dd, J= 9.4 Hz, 1H),
5.289 (m 1H), 3 | HYy 6. 5HZN 6.394 (dd, J= 9.0
Hz, 1H), 7.173H,& ), 7.428 ( T INGacHE JH 1H), 7.664 -
7.973 (m 3H), TMI67 (d, J= 8B\ IH, 7918 7\3'7 , 8.038 (br s,
2H), 8.098 (br s, 1H), 8185(br/3 H,C
N\ __N CH;  HN___NH,
T
x 3 HCI NH

32 g of Dowex 1X8-400 (HCI form) are packed into a column (35 mm diameter). About 60 ml of 1
M sodium hydroxide solution are put onto the column, followed by 60 ml of HPLC water. This is
followed by conditioning with 60 ml of 1 M hydrochloric acid and subsequent washing with
approximately 100 ml of water until the eluate has a neutral reaction. (Macherey & Nagel Tritest).
Then 2.00 g (1.19 mmol) of 3-(trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-
L-leucyl)lysobactin tristrifluoroacetate (Example 2) are dissolved in 90 ml of water, and the
solution is loaded and slowly eluted. The column is washed with about 20 ml of water. Product-
containing eluates are combined and subjected to microfiltration (pore size 0.20 pm) and lyophili-
zation. The column is reconditioned and reused. 1.54 g (1.06 mmol, 89% of theory) of Example 6
are obtained from 2000 mg (1.19 mmol) of Example 2.

HPLC (method 9): R, = 3.30 min.

LC-MS (method 7): R, = 1.47 min, MS (ESIpos.): m/z (%) = 671.5 (100) [M+2 H]*, 1341.4 (20),
[M+H]".

Ion chromatography (method 25): CI" (calc.) = 7.43%, CI” found = 7.1%; TFA (found) < 0.1%.

'"H-NMR (500 MHz, ds-pyridine) 86 = —0.170 (s, 9H), 0.580 (d, J = 6.3 Hz, 3H), 0.772 (d, J =
5.7 Hz, 3H), 0.920 (d, J = 5.8 Hz, 3H), 0.974 — 0.985 (m, 6H), 1.147 (d, J = 6.4 Hz, 3H), 1.250 —
1.358 (m, 2H), 1.411 (d, J = 5.7 Hz, 3H), 1.468 (m, 1H), 1.604 (m, 1H), 1.959 — 2.049 (m, 3H),
2.154 — 2.228 (m, 3H), 2.380 (m, 3H), 2.935 (m, 1H), 3.120 (m, 1H), 3.300 (m, 1H), 3.607 (d, J=
14.9 Hz, 1H), 3.762 (dd, J= 14.7 Hz, 1H), 3.882 (d, J= 9.1 Hz, 1H), 3.938 (m, 1H), 4.204 (m, 1H),
4.253 (m, 1H), 4.389 (m, 1H), 4.465 (m, 1H), 4.589 — 4.661 (m, 4H), 4.806 (d, J= 12.1 Hz, 1H),
5.027 (m, 1H), 5.202 (dd, J= 9.4 Hz, 1H), 5.289 (m, 1H), 5.390 (s, 1H), 6.000 (d, J = 9.5 Hz, 1H),
6.394 (dd, J= 9.0 Hz, 1H), 7.173 (m, 2H), 7.428 (m, 1H), 7.54 (d, J = 7.0 Hz, 1H), 7.664 — 7.973
(m, 3H), 7.767 (d, J = 8.6, 1H), 7.918 — 7.973 (m, 3H), 8.038 (br s, 2H), 8.098 (br s, 1H), 8.185 (br



s, IH, 8253 (d, J=8.6 Hz, IH), 8582 (m 1H), 8.684 (d, J= 9.8 Hz, 1H)),
8.741 (br s, IH, 8.782 (m 1H), 9.928 (br s, 1H), 10.272 (d, J= 8.3 Hz,
1H), 10.886 (br s, 1H), 11.135 (br s, 1. "F-NWR (pyridine, 400 MHz,
method 24): TFA < limt of detection. Exanple 7
(Trinmethylsilyl)-Dalanyl-3-(pyridin-3-yl)-L-al anyl -de(1-D-1eucyl-2-L-Ieucyl

) I'ysobactign, g §sdvq b aG! ,1),@%2( 1, Blebh i HO g b 0 sTATHR, 1§, sF0 O
RO cract ot ke i L

CH3 32 g MFJ@QW%%%%%‘ M%etlfn&rm: ﬁl‘ﬁ& it Ep&técﬂ&f? a colum (35 mm

di aneter). About m of 1 ° M sodi um hydroxide solution are put onto the
colum, faqj,l d by 60 M of HPLC water. This is followed by conditioning
with 60 rﬂ% | actic acid and subsequent washing with approxi mately 100
(Trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L-leucyl)lysobactin tris-L-
lactate

H
HO
S
= CH
HO \ o © & ?

9 N
CH3‘——;\;CH3
CH;  HN_ _NH

32 g of Dowex 1X8-400 (HCI form) are packed into a column (35 mm diameter). About 60 ml of 1
M sodium hydroxide solution are put onto the column, followed by 60 ml of HPLC water. This is
followed by conditioning with 60 mlof 1 M lactic acid and subsequent washing with approximately 100
ml of water until the eluate has a neutral reaction. (Macherey & Nagel Tritest). Then 2.00 g (1.19
mmol) of 3-(trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L-leucyl)lysobactin
tristrifluoroacetate (Example 2) are dissolved in 90 mi of water, and the solution is loaded and
slowly eluted. The column is washed with about 20 ml of water. Product-containing eluates are
combined and subjected to microfiltration (pore size 0.20 pm) and lyophilization. The column is
reconditioned and reused. 1903 mg (1.18 mmol, 99% of theory) of Example 7 are obtained from
2000 mg (1.19 mmol) of Example 2.

HPLC (method 9): R, = 3.29 min.

LC-MS (method 7): R, = 1.38 min, MS (ESIpos.): m/z (%) = 671.7 (100) [M+2 HJ*, 1341.8 (20),
[M+H]".



m of water until the eluate has a neutral reaction. (Macherey & Nagel
Tritest). Then 2.00 g (1.19 nmol) of

3-(trinmethylsilyl)-Dal anyl-3-(pyridin-34yl)-L-al anyl-de(1-D-1eucyl-2-L-1euc
yl)lysobactin tristrifluoroacetate (Exanple 2) are dissolved in 90 m of
water, and the solution is Ioaded and slowy eluted. The colum is washed
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8551(d tspt 8.714 (m 2H) . 8.794 (m 1H), 10.298 (br s, 1H).
10.938 (br s, 1H). 19F NNR (pyridine, 4Q9 MHz, nethod 24): TFA < limt of

detecti on. Exarrpl e 8 NH
(Trimethyl silyl)-D al anyl -3-(pyridin-3-yl )-L-al?anyl - de(1-D-1eucyl - 2- L- 1 eucyl
)lysobactin tris-D-tartrate O NH2 WQD“H NN HNHO HOO O~,,,,,] CH3 O
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Conditioning of the ion exchanger: 5 g of DOWEX 1X8 400 (HCI salt) are washed with a
1 M sodium hydroxide solution until the eluate has an alkaline reaction. This is followed
by washing with 2 column volumes of water and then with 1 M D-tartaric acid until the
eluate has an acidic reaction. This is followed by washing with water until the eluate is
neutral (Macherey & Nagel Tritest).



OCH3 OOONHZN OYNHHN, H 113c\ HHNN N H3C Si HO CH3; HCH3 H3C H3C
0 CHN 3 HN\W\NH2 HOO O OHHO, NH HO, HOOH OHHOOHOHHOO" OH O
Condi tioning of the ion exchanger: 5 g §§ DOWEX 1X8 400 (HC salt) are
washed with a 1 M sodi um hydroxi de solution until the eluate has an
aIkaIinereaction Thisisfollowed by washing with 2 colum vqurres of

wat er and en tart aci.d nt| I at e .has di
Ceacti on lé‘ﬂ %‘i%;g}b S w&%é@ﬁﬂ%ﬁe Fre E&” i Safrige! ©
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subs equen?l‘J?te(féﬂcFIP’é?ﬁI@G?queﬁ agd {op lllz%r5t7|f6&§3ld#malb§%% OJ_th‘?ﬁrY)(ﬂ theater. The
pr ecur sor prhidvstaire ebtaimail yIngageation| of then d-pMR spestraimiadisates hstaddtiometry of 1:3

Pr oduct - ¢ fort(&riméthylsilyd)-oatlanyl3apyridins3-gh) ¢.-d amidide€ldDd extyl -2 aplentygsbba&ih ng (31
gmol , 52%pahrtariveazid/) of the product are obtained. Integration of the 'H NWR
spectrumindicates a stoichionetry of 1:3 for

(trimet hyHPLCYingthéd Bt Ry 28mfmpyr i di n- 3-yl ) - L-al anyl - de( 1-D-l eucyl - 2-L-1 eucyl
)lysobactin : Dtartaric acid. HPLC (nethod 9): R 3.29 min. LC M

(et hod 7L.C-NES (metflod37): Ri-n).3Weii, B85 (eipds.): mlzA %) 467+ 767(](1)'[M(FZ(BD3 [ (242
1341.9 (2MFH[MH ' . ' H NVR (500 MHz, d5-pyridine): SS = -0.172 (s, 9H),
0.597 (d, J - 6.3 Hz, 3H), 0.776 (d, J = 5.7 Hz, 3H), 0.924 (d, J= 5.8 Hz,
3H), 0. 95XH-NMR 990D NIHy, &ipyridike)l 38 =(-@,173 %, SHJ, (897 @HY = 613 BEBHN.77Q) J =1. 434
(d, J= 5. 3.7HE, 3B3)%.924(d4 88 5(8181z, BH),,0.954 6399( 1tn, 61 1.113 Q7/2=(5 HZBH), 1300%dh, ( 1H,
m, 2.1742H),1.434(d,J= 5.7 Hz, 3H), 1.468 (m, 1H), 1.632 (m, 1H), 1.972 (m, 2H), 2.051 (1H, m), 2.174

(m, 3H), 2.402 (m, 3H), 3.129 (m, 1H), 3.305 (m, 1H), 3.602 (d, J= 15.2 Hz, 1H), 3.799 (dd, J=

14.6 Hz, 1H), 3.893 (d, J = 12.3 Hz, 1H), 3.967 (m, 1H), 4.228 (m, 1H), 4.276 (m, 1H), 4.409 (m,

1H), 4.468 (m, 1H), 4.578 — 4.669 (m, 4H), 4.791 (d, Jo.s = 11.5 Hz, 1H), 5.044 (m, 1H), 5.226 (dd,

J=9.4 Hz, 1H), 5.190 (m, 1H), 5.362 (s, 1H), 5.417 (s, 6H), 5.997 (d, /= 9.7 Hz, 1H), 6.403 (dd,

J=8.9 Hz, 1H), 7.182 (m, 1H), 7.551 — 8.210 (m, 13H), 8.589 (d, J = 3.6 Hz, 1H), 8.711 (d, J =

10.0 Hz, 1H), 8.782 (m, 2H), 9.902 (br s, 1H), 10.358 (m, 1H), 10.882 (br s, 1H), 11.093 (br s, 1H).

Example 9

(Trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de( 1-D-leucyl-2-L-leucyl)lysobactin

H,N
H3C\S
H,C— S
H,C
NH
R
NH

Polymer-bound hydrogencarbonate PL-HCO; (Polymer Labs, capacity 1.8 mmol/g) is packed into
a column. 396 mg (corresponds to 12 equivalents of hydrogencarbonate) of the resin are used to
react 100 mg (59 pmol) of the compound of Example 2. The resin is washed with pyridine. Then a
solution of Example 2 (100 mg, 59 umol) in pyridine (0.75 ml) is put onto the column and slowly



(m 3H), 2.402 (m 3H), 3.129 (m 1H), 3.305 (m 1H), 3.602 (d, J= 15.2 Hz,
1H), 3.799 (dd, J= 14.6 Hz, 1H), 3.893 (d, J= 12.3 Hz, 1H), 3.967 (m 1H),
4228(m 1H), 4.276 (m 1H), 4409(m461H) 4.468 (m 1H), 4.578 - 4.669
(m 4H), 4.791 (d, Ja,p = 11.5 He, 5.044 (m IH), 5.226 (dd, J= 9.4
,1H),5190(m lH) 5.362 (s, lH) 5417(5 6H), 5.997 (d, J= 9.7 Hz,

1H), 6.403 uﬁ&lld e ml en Witlew e Toul S
8. 589 ( d, Alll fh ghugte iﬁegkgai e?i un (2 ) xﬁxtl%ﬁ hféﬁnp he ,9. 902

br s, 1H) 13r QJ S le 9
glas Miss nd ithdut
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CH3 O O @ P@Cﬁmgﬂgdwgwb'm OONH H3CQ HHNN H3CS HO CH3; HCH H3C 3

H3C N CH3 HNr ol ynmer - bound hydr ogencar bonat e PL-HC03 ( Pol yner Labs,

capaci ty 1BMETREMEd 7): R, PaUW&kin] MK QESBoOP iti3s) 3R .81 06)q &{Mﬂzﬁ]ﬁmmﬂﬁ 4@Q0)L2
equi val entig+afi*, gdE 96l c,g[zt(%jat(,gg 9efoo M2r}ﬁ8l1@4@6?10k4m react 100 nmg (59
nmol ) of the conpound of Exanple 2. The resin is washed vvlth pyridine. Then a
sol uti on OfF-NR@RNBY R, 400NHA et 2RI TFA To%Ryri dine (0.75 m) is put onto the
colum and slowy 46 eluted. The colum is washed firstly with further
pyridine (2 m) and then with water (about 2 m). Al the eluates are
conbi ned and concentrated under oil punp vacuum w t hout heat input. The
gl assy regixdmple1® di ssolved in a few drops of water and freeze dried w thout
delay. The title
(Trimethylsilyl)-D-alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L-leucyl)lysobactin  mesylate
trifluoroacetate

E

H,C—

NH,

NH

The title compound can be obtained as crystalline substance by recrystallization of Example 3 from
TFA-doped water at RT (slow evaporation of the solution).

LC-MS (method 6): R, = 1.41 min, MS (ESIpos.): m/z (%) = 671.9 (100) [M+2 H]*, 1342.1 (10),
[M+H]", MS (ESIneg): m/z (%) = 669.9 (100) [M-2 H]*, 1340.1 (80) M-HJ".

HR-TOF-MS (method 1): CgeHg7N 1601781 [M + H]" calc. 1341.6982, found 1341.7006.

The structure and the salt form is confirmed by a single-crystal X-ray structural analysis.



conpound i s obtained as a col ourl ess anor phous powder. HPLC (nethod 9): R =
3.30 mn. LGM (nethod 7): R =1.49 mn, M5 (ESIpos.): mz (% = 671.8
(100) [M+2 H 2+, 1341.9 (10), [M+I-1]'47 M5 (ESIneg): mz (% = 669.9 (100)
[M2 H 2 1340.0 (100) MH". 19F-NVMR (pyridine, 400 MHz, nethod 24): TFA
2.9% Exanple 10

(Trirrethylsilyl)-l}alfa yl - 3- (] | )-L-al anyl -de(1-D-1 eucyl - 2-L- 1| eucyl
)| ysobact Bn Ialuatign.of the physig 0 NH2 0=S=0 FFOHH " NHHO OH N ~\
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HN(NH2 NPPFSTH® titl e conpound can be obtained as crystalline substance by

recrystallization of Exanple 3 from TFA-doped water at RT (slow evaporation
Ahe My E pry_conceMraloR (MM ¥ FS| pos.): mz (% =

671.9 (100 l 2 H 2+, 1342.1 (1_2, [ MiH ', M5 (ESI ne i = 669.9

o . : . Lz (9
(100) [M BC is dearpingd ingluy liqund-filution st frgecpdarcastith by CL%S‘Bﬁé‘?f\ﬁGOl?Si [ M
+ H' cal Overnhticulageof Stenkilgcacsusianman 833, Ergrocascuppopslis 258, kheecem 14 orm i s
conf i r med atSteepwrergueieriatien CRaraipcubated sith the deseribed test subsipnces in a E’%EJ uati on
of the phyiitionseriesalhe G determingtinn if parsjediqupwith @ palf qopntdf 19 RICKOBERRSUMGL of t he
i nvent i on lsesgnsitgst mesdigm (Rifrot Ieing’y [Sﬁbwlt,hghe exception of S. preumoniae which 1s tested in
BHI broth (Difco, Irvine/USA) with 10% bovine serum at a cell count of 10° microbes per ml. The

cultures are incubated at 37°C for 18-24 hours, S. pneumoniae in the presence of 10% CO,.

The lowest substance concentration in each case at which no visible bacterial growth occurs any
more is defined as the MIC. The MIC values are reported in pg/ml.

Representative in-vitro activity data and f, data for the compounds of the invention are shown in

Table A:
Table A
2 0.125 0.125 1 0.5 12.3
3 0.5 0.125 1 0.5 --
4 0.25 0.125 -- 1 6.1
5 0.5 0.5 1 1 8.6
6 <0.063 <0.063 -- 1 --
7 0.063 0.125 -- 1 --
8 0.25 0.125 -- 2 --
1A 0.5 0.063 0.5 0.5 0.67

The suitability of the compounds of the invention for the treatment of bacterial infections
can be shown in the following animal model:

Systemic infection with Staphylococcus aureus 133:

Cells of S. aureus 133 are grown overnight in BHI broth (Oxoid, New York/ USA). The overnight
culture is diluted 1:100 in fresh BHI broth and incubated for 3 hours. The cells which are then in
the logarithmic growth phase are centrifuged off and washed twice with buffered physiological
saline. A cell suspension in saline is then adjusted photometrically to an extinction of 50 units.
After a dilution step (1:15), the suspension is mixed 1:1 with a 10% mucin solution. 0.25 ml/20 g
mouse of this infection solution are administered intraperitoneally (corresponding to 1x10°
microbes/mouse). Therapy takes place intraperitoneally or intravenously 30 minutes after infection.



assays: Determ nation of the m ninmuminhibitory concentration (MC: The MC
Is determned in the liquid dilution test in accordance with the NCCLS

gui delines. Overnight cultures of Stapfsyl ococcus aureus 133, Enterococcus
faecalis 27159, E. faecium 4147 and Streptococcus pneunoni ae (RPa are
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of severity of the tubular basophllla and degeneratlon/regeneratlon occurring (degrees of severity: 0

= no effect; 1 = minimal effect; 2 = slight effect; 3 = moderate effect; 4 = severe lesions). The
average degree of severity of the tubular degeneration/regeneration and the incidence (number of
affected aminals) is calculated for each animal group or derivative. Kidney changes going beyond
this, such as tubular dilatation and necroses as well as the accumulation of necrotic material, are

likewise listed.

Rat model for determining nephrotoxic effects:

Nephrotoxic side effects of the nonadepsipeptides are analysed by histopathological examinations
of the kidney in rats after multiple administration of a particular dosage. For this, 5 animals are
treated each day intravenously (i.v.) with substances which are dissolved in saline or Ringer’s
lactate solution. Nephrotoxic effects are determined by light-microscopical assessment of haema-
toxylin and eosin (H&E) stained paraffin sections of the kidneys. A ‘periodic acid Schiff® (PAS)
reaction is optionally carried out for a better visualization of glycoproteins. Nephrotoxic effects are
defined semiquantitatively for each animal as the degrees of severity of the tubular basophilia and
degeneration/regeneration occurring (degrees of severity: 0 = no effect; 1 = minimal effect; 2 =
slight effect; 3 = moderate effect; 4 = severe lesions). The average degree of severity of the tubular
degeneration/regeneration and the incidence (number of affected aminals) is calculated for each
animal group or derivative. Kidney changes going beyond this, such as tubular dilatation and

necroses as well as the accumulation of necrotic material, are likewise listed.

Principle of the determination of the free fraction via Transil:




m cr obes/ nouse). Therapy takes place intraperitoneally or intravenously 30
m nutes after infection. 48 Female CFW1 mice are used for the infection
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provided in the incubation vessels, and the Transﬂ is plpetted in after thorough m1x1ng
The test substance is pipetted in at a concentration of, for example, 200 ng/ml, n = 6. The
proportion of organic solvents should be <2%. The mixtures are incubated at room tem-
perature i.e. on a mini-shaker at an angle of about 45°, at about 400 rpm for 30 min. The
100% value is determined by taking at least one aliquot of, for example, 100 pl, and the
remaining mixture is centrifuged at about 1800 g for about 10 min. At least 2 aliquots (e.g.
100 pl) of the supernatant are taken from each sample for the concentration determination.

Determination of MA jasma in undiluted or diluted plasma:

The total incubation volume and the added volume of Transil® depend on the expected free
fraction. The total volume is usually 0.5-1 ml, and the Transil® volume is 10-100 pl. If the
free fractions are very low, the plasma of the species to be investigated is diluted e.g. 10—
400 times with an isotonic buffer solution, pH 7.4, and then Transil® is added. The subse-
quent procedure is as described above for determining the M Apysrr values.

Principle of the determination of the free fraction via ultrafiltration:




The net hod described herein for determning the free fraction (fu) of a test
substance is divided into 2 parts: a) Determ nation of the

Transil (r)/buffer partitioning ratio ( "ae,) by incubating the test
substance in a Transil (r) buffer (pH 7.4) dispersion and subsequently
determning the concentration in the dispersion and in the buffer
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"Hi gh- throug erm 1on o raction of drugs strongly bound
to plasma prot e| ns." Journal of Pharmaceutical Sciences 2004, 93, 816-830.
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t ubes. %ﬁnﬁ une is usually 0.5-5 m, and the Transil(r) volune is
10-100 I If the menbrane affinities are expected to be high, the

Transi | (ryafiegper sion can be diluted up to 20 tinmes wth phosphate buffer
of pH 7.47-e.9. Dul becco's PBS. Phosphate buffer of pH 7.4 is provided in
the incubaijiapiyessel s, and the Transil(r) is pipetted in after thorough

m Xi ng. [est substance is pipetted in at a concentration of, for

e;&”p'Tﬁé E%’f'fﬂecoﬂlpouﬁd BFPQ ecip%}d O&l?étos%r(g} b cﬁ&’t'e)’%@trﬁ éfr@%ﬁlkgsﬁgker
2% %Pagg S S LV b

det er m nef |nf‘f’§n§§1urlne$§§fa%ne al i quot of for exanple, 100 |, and the
remai ni ng xture is_cen |fu%g at aaout 1800 {or about 10 mn. At |east
2 al i quot Salgt eiehtydg mg-\Digmeter Wéf’gﬁ‘ff"étt“ Z%8h from each sanple for
the conceptration determ nation. Determ nati on of MAplasma in undiluted or
di | ut ed pPEe#ationhe total incubation volune and the added vol ume of
Transi | (r) dePend on the expected free fraction. The total volune is
usual |y oAsuixtuie of agiiyedpgredientnlartose yndsarghes granulated mithy 5%)splutien (mfmke
fracti onsOfdhéPVBrlp Watek, Thehgrapylgs ang doied ane thep eriked with themagnesiing sfaarai | s
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format of the tablet). A guideline for the compressive force used for the compression is 15

kN.

Suspension which can be administered orally:

Composition:

1000 mg of the compound of Example 1, 1000 mg of ethanol (96%), 400 mg of Rhodigel
(xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compound of the
invention.

Preparation:



400 times with an isotonic buffer solution, pH 7.4, and then Transil(r) is
added. The subse- quent procedure is as descri bed above for determning the
MAbuf fer, values. Principle of the detegimi nation of the free fraction via
ultrafiltration: 50 The plasnma of the species to be investigated is
filtered thr ough a sem perneabl e mem brane. The concentration of substance

in the fif &dib&l lyﬁf LR in @i?lqnélhéhj heGctivetohipplind iégdlﬁ d &?«Jhsfb E&sqon
t her ef romrhe Bk *srgdg ?ﬁe  WEIPALd il @ytﬁe%%f EQITY M 9 %\?gcg
used. Th r ane ave an exclusion size 0

m of pla oglge lgﬁgﬂlp ?h the substance in a concentration of about 1
g/m. The apor of $0 vent . should be < 2% After incubation at room
tenperatu 8‘ 10¢ “é‘éci.‘.'?..mw, nist f: *pi petted into the
qutrafiI{ratlon system and centifuged at 1800 g for 10 m nutes. The
concentra ubstance in the ultrafiltrate (C , unbound subst ance
concentraN 02% and in the pla bef ar

concentra Um‘-}-ﬁ gaple 1 f?%gto BﬂfyF‘i‘ B)ig P ) 8 aiﬁngu(?o'; ﬁﬂfg

" (9 @aveco'rlliue@lonc Exenpl ary enbodi nents of phar maceut i cal conposi tions
The corrpounds of the invention can be converted into pharnmaceuti cal

pr epar at | Biggareion:he fol | owi ng ways: Tablet: Conpositi on 100 ng of the
conmpound of Exanple 1, 50 ng of | actose 1&}@ nohydrat e) of maize
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wat er. The granules are dried and then mxed wi th the magnesi um stearate

for 5 mn. This mxture is conpressed wth a conventional tablet press (see
above for format of the tablet). A guideline for the conpressive force used
for the conpression is 15 kN. Suspension which can be adm nistered orally:
Composition: 1000 ng of the conpound of Exanple 1, 1000 ng of ethanol (96%,
400 ng of Rhodigel (xanthan gumfrom FMC, Pennsylvania, USA) and 99 g of
water. 10 ml of oral suspension correspond to a single dose of 100 ng of the
conpound of the invention.



Preparation: 51 The Rhodigel is suspended in ethanol, and the active
conpound is added to the suspension. The water is added while stirring. The
m xture is stirred for about 6 h until 4he swelling of the Rhodigel is
conpl ete. Solution which can adm nistered intravenously: Conposition:

100- 200 ng of the conpound of Exanple 1, 15 g of pol yethyl ene glycol 400 and
250 g of water for injection. Preparati.on. The conpound of Exanple | is

di ssol ved toget her with polyethyl ene | 400 in the water with stirring.
The sol ut'lon 1S ster'ltjezed by filtration (pore dianeter 0.22 m and

di spensed’un ?mB%'I‘-fbft? OMWAi ti ons i nto heat-sterilized infusion bottles.
The latter are closed with inf usi8n stoppers and crinped caps. 52 dains
Compound of formula O NH2 HQ, ., .. NMQ NrCH3 HO/1"L OO ONH CH3 O
CH3 OOHNOOOH(l)~ HN2HH HHCH3 CH H3C N CH3 HNYNH2 R NH

Ho""\_ N

\\‘N
a HO
oy
)\)\CH3

H
N

NH ch,
3 CH,
0 N 0,
H2N>/[L
2z
RTH
HN NH,
R’ NH
in which
R represents hydrogen, and

R? represents 2,2-dimethylbut-1-yl, 2-ethyl-2-methylbut-1-yl, 2,2-diethylbut-1-
yl, 2,2-dimethylpent-1-yl or trimethylsilylmethyl,

or
R represents trifluoromethyl, and
R? represents 2,2-dimethylprop-1-yl, 2,2-dimethylbut-1-yl, 2-ethyl-2-
methylbut-1-yl, 2,2-diethylbut-1-yl, 2,2-dimethylpent-1-yl or trimethyl-
silylmethyl,
or one of its salts, its solvates or the solvates of its salts.
2. Compound according to claim 1, characterized in that
R! represents hydrogen, and
R? represents 2,2-dimethylbut-1-yl or trimethylsilylmethyl,

or

R represents trifluoromethyl, and



in which R represents hydrogen, and R2 represents 2, 2-di met hyl but-1-yl,
2-ethyl-2-nmethyl but-1-yl, 2,2-diethylbut-1- yl, 2,2-dinmethylpent-Il-yl or
trimethylsilylmethyl, or Rl representssstrifluoromethyl, and Rz represents
2, 2-di net hyl prop-1-yl, 2,2-dinmethyl but-I|-yl, 2-ethyl-2- nethylbut-1-yl,
2,2-diethyl but-1-yl, 2,2-dinethylpent-I1-yl or trinethyl- silylnmethyl, or one

of its salts, 2ts r : gwm nd
according to cI ai mSr 1’ r%%gsf%gtdé%lpglg%?$ﬁ/ ?tyﬁssz)hlglét{ri}é%r&!eg%?rsgme rog%, and R2
represents 2,2-dine f’ﬁ/ ]but 1-yl or trimethylsilylmethyl, or Rl represents
trifluoro

t e en hyl prop- 1-yl,
2,2-di nettiyl b ?mﬁo‘iﬂ% ] orfl}ngnt‘gtﬁ P qrac%en%eﬁ 1{{’% Conmpound according to

claiml1, characterized in t epresents hydrogen and RZ represents
2, 2-di met hyl bt - 1- JF e?"éﬁ%}ﬁogfnné‘? yl but-1-yl, 2, 2-di et hyl but -1 - yI or
trirrethylsilyfreth ccor t a L1 owi ng
structure 3-(fri et ;}rlege(qt et?xyl%u‘f"?-y‘il fgthylo2 e%yrﬂ)fh{] i/2r§gd1eﬁx lbu?

al anyl - 3- (pyrl di n- ??F}“’E ylrnegg'(ll D- eucyl 2-L-| eucyl )l ysobactin 0 NH2

HO IWHH HONNH\H@OC ? CH3 0 OO CH3
4.  Compound according to claim 1 havmg the following structure 3-(trimethylsilyl)-D-

alanyl-3-(pyridin-3-yl)-L-alanyl-de(1-D-leucyl-2-L-leucyl)lysobactin

H,C— 5

or one of its salts, its solvates or the solvates of its salts.

5. Method for preparing a compound of formula (I) according to claim 1, characterized
in that the compound of formula



HZN -NH H\%o O O O N H3CQ\ N HNSLN Fi 3C-/ HOCH3; HCH H3C 3 H3C CH )N 3
HNYNH2 NH or one of its salts, its solvates or the solvates of its salts.

5. Method for preparing a conpound of fsarmula (1) according to claiml,
characterized in that the conmpound of formula 54 0 NH2 HO H H ~NH HO HO O
CH3 OONHCH O3 CH3 OH2ZNOHNOH(11), NHOHHCH (H~( H3CCH3
HW /NHZ NH is reacted with g conpound of formula OO X HZM z N' R Fi

HHN(III,
N

CH

¢] ° o : ?

NH CH,
O:</k/
(0]
CH,

O >
N a,

CH, HN NH

NH
is reacted with a compound of formula
0O o X'
H2N>/[<
2z N e,
R H oy
&
x-N am,

in which
R! and R? have the meaning indicated in claim 1, and
X! represents halogen, preferably bromine, chlorine or fluorine, or hydroxy.

6. Compound according to one of claims 1 to 4 for the treatment and/or prophylaxis of
diseases.

7. Use of a compound according to one of claims 1 to 4 for the production of a me-
dicament for the treatment and/or prophylaxis of diseases.

8.  Use of a compound according to one of claims 1 to 4 for the production of a me-
dicament for the treatment and/or prophylaxis of bacterial infections.

9.  Medicament comprising a compound according to one of claims 1 to 4 in combina-
tion with an inert, non-toxic, pharmaceutically acceptable excipient.

10. Medicament according to claim 9 for the treatment and/or prophylaxis of bacterial
infections.



Rin which Rl and R2 have the neaning indicated in claim1, and X
represents hal ogen, preferably brom ne, chlorine or fluorine, or hydroxy. 6.
Conmpound according to one of clains 1. 450 4 for the treatnent and/or

prophyl axis of diseases. 7. Use of a conpound according to one of clains 1
to 4 for the production of a me- dicanent for the treatnent and/or

prophyl axlﬁ Nefod §8S&htroflin Ll’%@teﬂéﬁgfe‘éﬂmq 'BMQ%@Mﬁafs%yoﬂﬂl%?ifsteﬁhg' ms 1
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according to one of P Al Q O KO SR T ™ O TR &h |nerE, non-t oxi c,
pharnaceutichP@nﬁgﬁéﬁF% 1% ®exci pi ent. 10. Medi canent according to claim?9
for the treatnment and/or prophylaxis of bacterial infections. 55 11.

Met hod for controlling bacterial infections in humans and ani mal s by

adm nistering an antibacterially effective anount of at |east one conpound
according to one of clains 1 to 4, of a nedicanent according to claim9 or
of a nmedi canent obtained ac- cording to claim?7 or 8.
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