7 DECEMBER 2006 Anti bacterial am de macrocycles The invention
anti bacterial am de nmacrocycles and processes for their prepar‘<Eiﬁl§g:tr¥ﬁ\igi718‘2[086
their use for producing nedi canents for the treatnment and/or 5 prophyl axis
of diseases, in particular of bacterial infections. US 3,452,136, thesis of
R U Meyer, Stuttgart University, Germany 1991, thesis of V. Leitenberger,
Stuttgart University, Germany 1991, Synthesis (1992), (10), 1025- 30, J.
Chem Soc., PerAmtibartenial amide pragpocycles) 123-30, J. Chem Soc., Chem 10
Commun. (1991), (10), 744, Synthesis (1991), (5), 409-13, J. Chem Soc.,
Chem Commun. (1991), (5), 275-7, J. Antibiot. (1985), 38(11), 1462-8, J.

Anti biot. (198%)he in&ftioh) relakéH & @AtibAasal iahfdd heachalytleslangr grdodskes for their
bi phenonycin B as having _antjbacterial activity. The structure of
bi phenonyci n B REenafaivpo aad t@ sheipupgifer proyucing mgqdicameats fagrhe dreptmentandfr

R4, R7, R8 and . . , I - am no-4 . avdr oxyprop-1-yl, and
C( O NR5R6 i ré)gi? %‘3’?3%1%% é%e?g%kﬁ%%#@%)&%g%ﬁé%%%@%gh the synthesis of
bi phenonycin B are described in Synlett (2003), 4, 522-525. Chirality

(1995), 7(4), 181-92, J. Antibiot. (1991), 44(6), 674-7, J. Am_ Chem Soc.
(1989), 111(19)US 3352136, thesinaf RoHe Meyshn Stutigaggdniversity( Gepmany 3991 gthesig of or g.

Qo chem ( 1064FReR e Stddn SRl AR 1595 Senef 4992 L fo2s-
Antibiot. (1993), J4@hkn. So23-Pékin Binbhes(1992)199%) 123:3R) 1. CR4B- Sée., Ahiehn.

Environ. M crohiol. (1992{, 58(12), 3879- 8, J. Chem Soc., Chem Conmun.
(1992), (139, dSHmrurydfPipélQ, Jtdudinihasis (19PE) 48 F#0nis: Jr Shewr SegeChem.
bi phenonycin A, i r t1tubd i £\ 1y df OXVr - 25 p on
t he macrocycl e.C%ﬁﬁé? gflgﬁ(sé’%fc? t%tjsﬁggglﬁgt(ylégnﬁ?%wnp ’ 3?6{%9{ r&’)élrb(l)%'egt@ ?gj;
conply with thag(aqui r48es1; Sdestfibe athiei hagikar ipdddudedbipherpitiyrin ABt heUGhving
structurally different agents with antibacterial activity are available on
the market, thénteagtdrispaetitityofTheestiustusm o€ biphenomgyrin & gpaespeads tbfermua (INovel

agents for good and AIPr St MRCR2VRY RET RPYRALRd ROE R afogefCR® 188l dnino-2-
15 hydroxyprop-1-yl, and C(O)NR’R® is replaced by carboxyl (COOH). Some steps in
the synthesis of biphenomycin B are described in Synlett (2003), 4, 522-525.

Chirality (1995), 7(4), 181-92, J. Antibiot. (1991), 44(6), 674-7, J. Am. Chem. Soc.
(1989), 111(19), 7323-7, J. Am. Chem. Soc. (1989), 111(19), 7328-33, J. Org. Chem.
20 (1987), 52(24), 5435-7, Anal. Biochem. (1987), 165(1), 108-13, J. Org. Chem.
(1985), 50(8), 1341-2, J. Antibiot. (1993), 46(3), C-2, J. Antibiot. (1993), 46(1), 135-
40, Synthesis (1992), (12), 1248-54, Appl. Environ. Microbiol. (1992), 58(12), 3879-
8, J. Chem. Soc., Chem. Commun. (1992), (13), 951-3 describe a structurally related
natural product, biphenomycin A, which has a further substitution with a hydroxy

25  group on the macrocycle.

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

desirable.



7 DECEMBER 2006 -2 One object of the present invention is therefore to
provi de novel and alternative conmpounds with the same or i nprdV&GEMBER 2006
anti bacterial effect for the treatnent of , bacterial diseases in humans and
animals. 5 It has surprisingly been found“that derivatives of these natural
products in which the carboxyl group of the natural product is replaced by
an am de group have antibacterial activity. The invention relates to
conpounds of Bne obiacknef ghe poesBRONERTIONRG thetgfore tR prordg mavel RndRBRBayR R3'

RA O in which 15 R, is..hydrogen, al kyl rvlt et eroary het er ocycl v},
Syl car bony! Soripds, FighRY SRR orPiotibyed pltiaslil S RBE Fas 6 CP iR, 11

al koxycar bonybpactéizl azeaed ditiimans ahé yhiatdlgpocar bonyl , di al kyl am nocar bonyl

al kyl sul fonyl, arylsul fonyl, heterocyclylsulfonyl, heteroarylsulfonyl or a

carbonyl -linked am no acid residue, 20 where R apart from hydrogen nay be

e sel scted s puRaSnE,Pesn YR SCRkpo o ar it R B G HoRRE MR s ™

hal ogen, al kyktarbéxyll f greap SR tY Inaturlr pfdduer QerBeplayad byl ah OamidéaBupaHAVEO,
al kyl am no, dial kyl am no, cycloal kyl, 25 aryl, heteroaryl, heterocyclyl,
hydroxy, al koxyibaetgridlacBsi%y | , R2 i s hydrogen or al kyl,

The invention relates to compounds of the formula

10

in which

15 R is hydrogen, alkyl, aryl, heteroaryl, heterocyclyl, alkylcarbonyl, arylcarbonyl,
heterocyclylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylsulfonyl, arylsulfonyl,
heterocyclylsulfonyl, heteroarylsulfonyl or a carbonyl-linked amino acid
residue,

20
where R apart from hydrogen may be substituted by 0, 1, 2 or 3 substituents
R'!, where the substituents R'"! are selected independently of one another
from the group consisting of halogen, alkyl, trifluoromethyl,
trifluoromethoxy, nitro, cyano, amino, alkylamino, dialkylamino, cycloalkyl,

25 aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy and carboxyl,

R? is hydrogen or alkyl,



7 DECEMBER 2006 -3 where R2 apart from hydrogen may be substltut ed l:]%
2 or 3 substituents 2-1 , where the substituents R2"' are sel/d% 2006
i ndependent|y of one another fromthe group consisting of hal ogen, am no,

al kyl am no and di al kylamno, 5 or Rl and R2 together with the nitrogen atom
to which they are bonded forma heterocycle which may be substituted by O,

1 or 2 substituents R1 2, where the 10 substituents Rl -2 are sel ected

i ndependently of one another fromthe group consi sting of hal ogen,

trifluoronethyl, am.no alk di al kyl .am no, y ar,
heteroaryl, heter oY R, R%H&B?Q*yda?asa 1y esubstitpte bya&iloéﬁér %@%&‘/‘Iue‘gﬁd
am nocarbonyl, 15 B3I $/hBY%hedRBstitAdty Rzﬂ”aré Q&eébcﬂ%&%@ﬁﬁén% AbrRMrdtherCl d,
in which alkyl may be’ substituted by 0, 1, or 3 substituents R3"1, wher e

the substituents R3toin thegrouptansistug Ofr“hbéqgndanmloyalbylaoneo airchdinbiy lafrrinoy t he
gr oup cons%sti ng of trifluoronethyl, nitro, am no, alkylam no,

di al kyl am cycl oal kyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy,
carboxyl, al kgxycarbonyl, 20 am nocarbonyl, al kyl am nocarbonyl,

di al kyl am nocar bonyl, guani di ne and am dino, in which cycloal kyl, aryl,
het eroaryl and het erocyclyl may be substltut ed by 0, 1 or 2 substituents

R3"2, where thg s bitue sel ected 2 n enden of one
anot her from a‘}‘ﬂ?iﬂ, gﬁtﬁ ?PRg’né‘ W&F‘b Q) g‘fclh "I“Fulb té?w nd
am no, and in whiClpe {ef&%l%rﬂl}ﬁéh Hfa?%@%ulbs‘ﬁdt&?bfbdﬁoﬂﬁ %ﬁ%nﬂfenb@ agheR tASi d
may be substituted by alkyl  alken cycl oal kyl, aryf,

het eroaryl) 30 heEebsmmwtwR atek;dlermdbmdypepdemtw ofapb@rayd)ther from the group
heteroaryl carbonyl , consisting of halogen, trifluoromethyl, amino, alkylamino, dialkylamino,
cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy, carboxyl,

alkoxycarbonyl and aminocarbonyl,

15 R} is hydrogen, alkyl or the side group of an amino acid, in which alkyl may be
substituted by 0, 1, 2 or 3 substituents R*!, where the substituents R*! are
selected independently of one another from the group consisting of
trifluoromethyl, nitro, amino, alkylamino, dialkylamino, cycloalkyl, aryl,
heteroaryl, heterocyclyl, hydroxy, alkoxy, carboxyl, alkoxycarbonyl,

20 aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, guanidino and

amidino,

in which cycloalkyl, aryl, heteroaryl and heterocyclyl may be substituted by
0, 1 or 2 substituents R*? where the substituents R*? are selected
25 independently of one another from the group consisting of halogen, alkyl,

trifluoromethyl and amino,

and in which free amino groups in the side group of the amino acid may be
substituted by alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl,

30 heterocyclyl, - alkylcarbonyl, arylcarbonyl, heteroarylcarbonyl,
heterocyclylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, alkylsulfonyl, arylsulfonyl,
heterocyclylsulfonyl or heteroarylsulfonyl,



het er ocycl yl car bonyl , al koxycar bonyl, am nocarbonyl, al kyl am nqcar borl%l

di al kyl am nocar bonyl, aryl am nocarbonyl, al kyl sul fonyl, aryl SIZMMM, R 2006
het er ocycl yl sul fonyl or heteroaryl sul fonyl, 7 DECEMBER 2006 -4 R3' is
hydrogen, Ci1-C6-al kyl or C3-C$-cycloal kyl,” R4 is hydrogen, Cil-C6-alkyl or
C3-C8-cycloalkyl, 5 R5 is hydrogen, alkyl, alkenyl, cycloal kyl, aryl,
heteroaryl, heterocyclyl or an amne-linked amno acid residue, where R5
may be substituted by 0, 1, 2 or 3 substituents R5"1, where the 10
substituents Rg'1 cted i ent ne another fromthe group
consi sting of "hal oggeﬁ},'&rgé%yﬁqf"rﬁ%ﬁ%grﬁg%%io?hiygi fl uoronet hoxy, nitro,
cyano, am no, alkylam no, dialkylam no, cycloal kyl, aryl, heteroaryl,
heterocycl yl, ,hydroxy, al koxy, carboxyl, al koxycarbonyl, am nocarbonyl,

al kyl am nocar Bony! ,is BYdip&&n. &miGescbler 196 &1Cs-cyisloalkdli f onyl , 15

al kyl am nogul fonyl, di al kyl am nosul fonyl, aryl am nosul f onyl,

het erocycl yl am nosul fonyl, heteroaryl am nosul fonyl, am nocar bonyl am no,

hydr oxycar bonyR’ani rio haddgen, kaikylc alidenyly kadtoaikyl, ianylwhetetvasdlk kteroal &yl arrano,

di al kyl am no, cycloal kyl,,. aryl, hetergaryl 20 and heterocyclyl may be
substituted by 0, pmipc-Hpkes amigearidienidus, R5. 2, where the substituents R5"2
are sel ected i ndependently of one another fromthe group consisting of

hydr oxy, am no, carboxyl and am nocarbonyl, 25 R6 is hydrogen, al kyl or
cycloal kyl, or R5vart RS magetsabstitited Hyhe, bj 2ragerubdtimantso Rihi where ey ar e
bonded forma 30 heteroc c{{glv\,hich may. be subs it}gt ed by 0, 1, 2 or 3

substituedfs R5-6, sWpditgents are selected independently of one andther from the group
consisting of halogen, alkyl, trifluoromethyl, trifluoromethoxy, nitro, cyano,

amino, alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl, heterocyclyl,

hydroxy, alkoxy, carboxyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, aminosulfonyl,
15 alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl,

heterocyclylaminosulfonyl, heteroarylaminosulfonyl, aminocarbonylamino,

hydroxycarbonylamino and alkoxycarbonylamino,

in which alkyl, alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl
20 and heterocyclyl may be substituted by 0, 1, 2 or 3 substituents R>2,
where the substituents R>* are selected independently of one another
from the group consisting of hydroxy, amino, carboxyl and

aminocarbonyl,
25 R®  ishydrogen, alkyl or cycloalkyl,
or

R’ and R°® together with the nitrogen atom to which they are bonded form a

30 heterocycle which may be substituted by 0, 1, 2 or 3 substituents R**®, where
the substituents R>® are selected independently of one another from the group

consisting of halogen, alkyl, trifluoromethyl, nitro, amino, alkylamino,

dialkylamino, cycloalkyl, aryl, halogenated aryl, heteroaryl, heterocyclyl,



the substituents R5-6 are sel ected i ndependently of one another fromthe
group consisting of halogen, alkyl, trifluoronmethyl, nitro, @MBEEEMBER 2006
al kyl am no, dial kyl am no, cycloal kyl, aryl, hal ogenated aryl, heteroaryl,
het erocycl yl, 7 DECEMBER 2006 -5 hydroxy,” al koxy, carboxyl, alkyl carbonyl,
al koxycar bonyl , am nocarbonyl, al kyl am nocarbonyl and di al kyl am nocar bonyl ,
R7 is hydrogen, G -C6-al kyl, al kyl carbonyl or C3-C8-cycloalkyl, 5 R8 is
hydrogen or C | - Chydioky) alkexyd careoxys #liglcardpenyloalkOxyCabaiiy hmir@adiodylt he
salts thereof, or the salvates thereo nd the so|vates of the salts

t her eof . Cbnpound@ﬂﬁpnPﬂgmﬂﬁW@ WFgﬁa V@nPW§m§5W§Lunds of the fornula (1)
and the salts, solvates and solvates of the salts thereof, the conpounds
whi ch are encogpassed by fornula (1) and are of the formula (1') nentioned
bel ow, and th& sal ishydsegena€e€s-abuydl alkyleoboryl esCofsiclicdoglklyl. s t her eof , and

t he corrpougds whi ch are enconpassed by formula (1) and/or (1') and are
ment i oned bel ow as exenpl ary enbodi nent(s), and the salts, solvates and

sol vates of tRe saldiydidiRhQPTC,-OM8KA, 4dde conpounds which are enconpassed by
formula (1) and/or (I") and are nmentioned bel ow are not already salts,

sol vates and solvates of the salts. 20 The conpounds of the invention my,

depending on their. structure ist in stereoisoneric forns (enantiomers,

di ast ereomer s} Th& qu\r/%gqpiofig‘%)l‘(?éail@flore relates to the enantiomers or

di astereonmers and respective m xtures thereof. The stereoisonerically pure
constituents can be isolated fromsuch m xtures of 25 enantioners and/or

di ast er eohr sai/thesalimthpreot o5 Shessobvatsls theseaftand et sndivadgsof thrsadts thdsgefal phase
or crystallization using chiral amnes or chiral acids. The invention also
relates to tautoners of the conpounds, depending on the structure

Compounds of the invention are the compounds of the formula (I) and the salts,
solvates and solvates of the salts thereof, the compounds which are encompassed by
formula (I) and are of the formula (I’) mentioned below, and the salts, solvates, and

15  solvates of the salts thereof, and the compounds which are encompassed by formula
(I) and/or (I’) and are mentioned below as exemplary embodiment(s), and the salts,
solvates and solvates of the salts thereof, where the compounds which are
encompassed by formula (I) and/or (I’) and are mentioned below are not already
salts, solvates and solvates of the salts.

20
The compounds of the invention may, depending on their structure, exist in
stereoisomeric forms (enantiomers, diastereomers). The invention therefore relates to
the enantiomers or diastereomers and respective mixtures thereof. The
stereoisomerically pure constituents can be isolated from such mixtures of

25  enantiomers and/or diastereomers by known processes such as chromatography on a

chiral phase or crystallization using chiral amines or chiral acids.

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

30
Salts preferred for the purposes of the invention are physiologically acceptable salts

of the compounds of the invention.



of the compounds. 30 Salts preferred for the purposes of the invention are
physi ol ogically acceptable salts of the conpounds of the i nvéhPEGEMBER 2006
DECEMBER 2006 -6 Physiologically acceptable salts of the conmpounds (I)
include acid addition salts of nineral adlds, car boxylic acids and sul fonic
acids, e.g. salts of hydrochloric acid, hydr obr omc acid, sulfuric acid,
phosphoric acid, nethanesul fonic acid, ethanesulfonic acid, toluenesul fonic
aci d, benzenedhlySiohigtcally iadcepfabia pditsh] ther edinpotufds (l)cinaluidel acidcaldittonasalte of

propionic acid,, lagtic acid, tartaric ac ic acid, citric, acid,
fumaric acid, THRFAEf acidy gtrbq&yﬁlﬂqg Ig“&c"i‘cd‘lisar?cg ﬁéﬁ%@?@ydr&eh@rw acid,

Physi ol ogi cal Ihsyd%?&ﬁfcabé&dsaéuq%:yef arcme GREBAELS ddd, Bheah egﬁifwie SRid s of

10 conventional bases such way of ‘exanpl e and prefe al ka
metal salts (eﬂgmeswl;fodlcum awdl, pot sdwinasnlfomlia s) ,acal, kal bnmzeaemﬂﬁonmst alacglal t s

(e. 0. caIC|uma esi um salts) an moni um sal,ts derived fraoma nia
or organi c>ani"AR&h 8‘“1' lf’ij’n‘ccoa%%’ %t‘ﬁt?fﬁ@ PIORORIG &cidy Jacfie, acld. (@xtare | asidy

preferably, etrﬁaiicaéadleomfél £y fuRBHR Sacid, txﬁm&weh@rﬂlﬂﬁoro%&mel mla %%rsa%lam ne,
nonoet hanol ami ne, di ét hanol am ne, 15 triethanol am ne, dicycl ohexyl am ne,

di met hyl am noeabidanol procai ne, dibenzyl am ne, N-nethyl norpholine,
di hydr oabi etyl am ne, arginine, lysine, ethylenediam ne and
met hyl pi peri di ne. Sol vates refer for the purposes of the invention to those

forms of the qaumgIBAaI 29cc\9f5‘thﬁl'8 fsﬁfsmo% &Q”@&ﬁ?oﬁdﬁis s 5961 fhcRide! LAl @fstate
by coordination W|t sol vent  nol ecul es. es are a special form of

sol vat es ilfi wiboventiheal basesductass, by V\taaloé‘sxarpp]acaad widférablat alkali Fetal shles (eler poses

of  Lhe present, Lvent] o Lo, UPShL4STLS, haNP bAoA oo RgHRAM MO

salts) and ammonium salts derived from ammonia or organic amines having 1 to 16
C atoms, such as, by way of example and preferably, ethylamine, diethylamine,
triethylamine,  ethyldiisopropylamine, = monoethanolamine,  diethanolamine,
15  triethanolamine, dicyclohexylamine, dimethylaminoethanol, procaine,
dibenzylamine, N-methylmorpholine, dihydroabietylamine, arginine, lysine,

ethylenediamine and methylpiperidine.

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

place with water.

For the purposes of the present invention, the substituents have the following

25  meaning, unless specified otherwise:

Alkyl and the alkyl moieties in substituents such as alkoxy, mono- and dialkylamino,
alkylsulfonyl include linear and branched alkyl, e.g. C;-C;»-, in particular C;-Cs¢- and
C;-Cs-alkyl.

30
C)-Ce-Alkyl includes methyl, ethyl, n- and i-propyl, n-, i-, sec- and tert-butyl, n-
pentyl, isopentyl, neopentyl, hexyl,



Al kyl and the al kyl noieties in substituents such as al koxy, nono- and
di al kyl am no, - al kyl sul fonyl include |inear and branched al kyl7 DECEMBER 2006
C -Cl2-, in particular Cl-C6- and C -C4-alkyl. 30 G -C Al kyl includes

nethyl, ethyl, n- and i-propyl, n-, i-, seb= and tert-butyl, n- pentyl,
i sopentyl, neopentyl hexyl, 7 DECEMBER 2006 -7 Cl-C4-Al kyI i ncl udes
nmet hyl, ethyl, n- and i - propyl , h-, i-, sec- and tert-butyl, Al kylcarbonyl

is for the pureSgaliof inchales meey, eyl pri-eindriabbpy] an-si-f stcghrid tefiebutylor
branched al kyl radical having 1 to 6 or 1 to 4 carbon atons. Those which may
be 5 nentioned by way of exarrpl e and preferably are: net hyI car bonyl ,

A kenyl 1 not uduSEioRERN £2¥GPRRY pucSRPLPRE BRERAY brefidnly s siyiefEChER

C2- C4- al kenylbrarshed akky] rzfdaxral ehaanglleto (Sllorlyltp é'aI:eirbbn afInop ]Ihosmwhicml may be

A Kymyl 1 61 URSIODFOLY YT SRERER 20 EETRERbl arFnpy EAtiansh Ctolieonsha- "
C2- C4- al kynyl Haqq&pb : @a[mi I par gyl (2-propynyl),

1- propynyl, b t-1- ynﬁ%’,l’ liﬁ-@yny Iﬁlilghh@ylgylcgﬁbkyﬂi ncl udes pol ycyclic

sat urated hydrocarbon radi cal s having up to 14 carbon atons, nanely

s, for exanpilkenddiOpHEp pRearcyEl ?sa;;%b%‘dy 'c@;éIz‘oB@L%é;%‘éﬁfé‘-é&z%@x@qda'c‘éyé el
cycl oheptyl, n I | I bly
bi cyclic and %g&ltngflj écq flsc%% 1;1915@?108\;@&?5&13791 ﬁ)lp (Iden , bgfjghﬁglg for
exanpl e, chydaIuGl_Z&an biita- lhb-|dte-nyL johta—hB{dwnlyb[ 2.2.1] - hept-2-yl,
bicyclo[2.2.1]-hept-7-yl, bicyclo[2.2.2]-oct-2-yl, bicycl 0[3. 2.1]-oct-2-yl,

bicyclo[3.2.2]-non-2-yl and adanantyl. Aryl is for the purposes of the
invention an g(RpRA i inclaet $idbarPhkd BtaRhda RBMEPY @ p&ticular Co-Co- and Cp-Cy-

alkynyl, such as, for example, ethynyl, propargyl (2-propynyl), 1-propynyl, but-1-

(€]

ynyl, but-2-ynyl.
15
Cycloalkyl includes polycyclic saturated hydrocarbon radicals having up to 14
carbon atoms, namely monocyclic C3-Cyz-, preferably C;-Csg-alkyl, in particular
C3-Cg-alkyl such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl, and polycyclic alkyl, i.e, preferably bicyclic and
20 tricyclic, optionally spirocyclic Cs-Cj4-alkyl, such as, for example, bicyclo[2.2.1]-
hept-1-yl, bicyclo[2.2.1]-hept-2-yl, bicyclo[2.2.1]-hept-7-yl, bicyclo[2.2.2]-oct-2-yl,
bicyclo[3.2.1]-oct-2-yl, bicyclo[3.2.2]-non-2-yl and adamantyl.

Aryl is for the purposes of the invention an aromatic radical preferably having 6 to

25 10 carbon atoms. Preferred aryl radicals are phenyl and naphthyl.

Alkoxy is for the purposes of the invention preferably a straight-chain or branched
alkoxy radical in particular having 1 to 6, 1 to 4 or 1 to 3 carbon atoms. A straight-
chain or branched alkoxy radical having 1 to 3 carbon atoms is preferred. Those
30  which may be mentioned by way of example and preferably are: methoxy, ethoxy, n-

propoxy, isopropoxy, t-butoxy, n-pentoxy and n-hexoxy.



25 10 carbon atons. Preferred aryl radicals are phenyl and naphthyl . Al kox
is for the purposes of the invention preferably a strai ght-cha?P%}EMBEB&Qéﬁ
al koxy radical in particular having 1 to 6 1to 4 or | to 3 carbon atons. A
strai ght- chain or branched al koxy radical” having 1 to 3 carbon atons is
preferred. Those 30 which may be nmentioned by way of exanple and preferably
are: nmethoxy, ethoxy, n- propoxy, isopropoxy, t-butoxy, n-pentoxy and

n- hexoxy. 7 DEdkgxcarbenglis fog th¢ puspesesr t;hy|mv@trparpr@%@bbua;ﬁé@glt-shamrpé

i nvention pref i - chai | Yk adlis I ng |
to 6 or 1 fo ATRAREd aleRt raiellkalll o or Di S AR USREKPR 1 Bicd U 8

st rai ght - chai reatbonpl gioaped swlakghxyhain e hranchadliatkekydudboniy rddiéa) Havingar kon

atons is preferred. Those which nmay be nentioned by way of exanple and 5
preferably ar Earhopratems sspistasmed. ThessoxkichmayrBa mepdoned hyxyanobsxample and

| sopr opoxyear d t-but Nb 0o (al _ < for
t he purposgs %?%%gg?nvgﬁ{?i oﬁﬁgﬁgﬁaﬁ%h&ouga%%%ﬁgh@he ﬂ%&gﬁ%grﬁ] or
branched al kylisapudysixiytarbodylahd cbutokgdaealygl.y has 1 to 6, 1 10 to 4 or 1 or 2

carbon atons. A straight-chain or branched nonoal kyl am no radi cal having 1
to 4 carbon atons is preferred. Those which may be nmentioned by way of

exanpl e and pr ; 47 j - i
anFony ! i ROSCEARALSAUSEEMAT BT e UANAR i sroup
Di al kyl ami no itmvingfont sraight-giasesr rhndhee alkyl sultsiitentewhiahipredergblytas haviony t wo

I dentical or different straight-chain or branched al kyl substjtuents, which
pref erabl Y0 edeH ofal & 2 @b atgms oA stigighi-chain r brgnehed mosealkylaming gadical nai n

or jbranched . H.ain)i &1 PRLbAHER 8 0] THBsCRRRAGASP b meitipfed By Sraf R DO

atons per al ky ubstituent are erre ose rrpay ntioned by
way of exanpl examgle?20apd efprefetdbly araee: Nmthglameinby| athytoninbN- depriopylaminwg,

N- et hyl - N- et hyl am no,, N~ net hyl - N-n- pr opyl am no, )

N-i sopr opy| - NASPREPRY}AMIAR: tWRHLYIRIMing, BeRep PRy Arhexylamino.

N- et hyl - N-n- pentyl ami no and N n-hexyl - N-net hyl am no.

15 Dialkylamino is for the purposes of the invention an amino group having two
identical or different straight-chain or branched alkyl substituents, which preferably
each have 1 to 6, 1 to 4 or 1 or 2 carbon atoms. Straight-chain or branched
dialkylamino radicals having in each case 1, 2, 3 or 4 carbon atoms per alkyl
substituent are preferred. Those which may be mentioned by way of example and

20  preferably are: N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, V-
methyl-N-n-propylamino, N-isopropyl-N-n-propylamino, N-t-butyl-N-methylamino,
N-ethyl-N-n-pentylamino and N-n-hexyl-N-methylamino.

Monoalkylaminocarbonyl (alkvlaminocarbonyl) or dialkylaminocarbonyl is for the

25  purposes of the invention an amino group which is linked via a carbonyl group and
which has one straight-chain or branched or two identical or different straight-chain
or branched alkyl substituents each preferably having 1 to 4 or 1 or 2 carbon atoms.
Those which may be mentioned by way of example and preferably are:
methylaminocarbonyl, ethylaminocarbonyl, isopropylaminocarbonyl, t-

30  butylaminocarbonyl, N,N-dimethylaminocarbonyl, N,N-diethylaminocarbonyl, N-
ethyl-N-methylaminocarbonyl and N-t-butyl-N-methylaminocarbonyl.



Monoal kvl am nocar bonvl (al kvl am nocarbonvl) or dial kyl am nocarbonyl is for
the 25 purposes of the invention an am no group which is IinQ@BEéEaﬂﬂﬂlzmm
carbonyl group and which has one straightschain or branched or two
identical or different straight-chain or'%?anched al kyl substituents each
preferably having 1 to 4 or 1 or 2 carbon atons. Those which may be

menti oned by way of exanple and preferably are: methyl am nocarbonyl,

et hyl ani nocar hnaminoeanbonyhyy ﬁ)ﬁtEQ)@am@é?Mf, the igeEnbion ynarpmetda rasien) lhaving

N, N- di met hyl am bonyl ,~NN-,di et hyl am,nqcar bo . N .

ot byl - N ot hy PR RE B0k 0 e s PR SERA i B apiBgsaybom epiemer
2006 -9 Aryl arefened iy art phédilarhinecqabsbeasd nafhtiileninde@bbh@dn an aromatic
radi cal having preferably 6 to 10 carbon atoms, which is |linked via an

am nocar bonyl group. Preferred radicals are phenyl am nocarbonyl and

napht hyl am:noc I 1NO ] | S: oses
o the i pvént i Rbony iU GRRARE RPHIGAARE B Thydnfiohah shiffo BGB

al kanoyl substHal/ingni stikghtehgin @i Gtaihad 4lksncd1 bubsfituenflwhieh$referablyolias2 ©a5,bon
atons and is |inked via the carbonyl group. A nonoacylam no radical having
| or 2 carbon latodher | er heasbern atedns amﬁeﬁsgl@ﬂwﬁiveqqthﬁﬁyrbseylr@ﬂw-e"nwnagcylmpoof
exanpl e and pr.ef.er,abl re. f ' . ) 1,0 ' - 1

but yram do and'aéllc?} a(‘)’%/{"lgglm&azo.cgkgﬁgoﬁﬁlrs%g%ﬁgam%%?w %hr Hﬁaﬂ‘e"ggﬁ?‘g‘é’é‘%‘g"%f t he
invention an apdynef oéxatipld1avt Ngreferaldly ratgfiémuiidto] atetinios pepishdenidyCar bonyl
substituent which preferably has. | to 6 or 1 to 4 carbon atons in the

al koxy radPcalbutyremide and preadox}ammidone car bonyl group. An 15

al koxycar bonyl am no radi cal having 1 to 4 carbon atons is preferred. Those
which may be nentioned by way of exanple and preferably are:

met hoxycar bonyAlkaxyearbonelatiny afob dizypuaposes of thepih gy car dminy | gaoiphavigla
t - but oxycar boné_l am no. Heterocyclyl (heterocycle) is_a npno- or £O| cyclic,
het erocycl i c rsHaREFham QT hgnehedpalkaxysarbpmy gubgtiswant sech pretegably has tfp 8Bl y up

to 1 heteroat I  theds S 45 to0
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15  alkoxycarbonylamino radical having 1 to 4 carbon atoms is preferred. Those which
may be mentioned by way of example and preferably are: methoxycarbonylamino,

ethoxycarbonylamino, n-propoxycarbonylamino and t-butoxycarbonylamino.

Heterocyclyl (heterocycle) is a mono- or polycyclic, heterocyclic radical having 4 to
20 10 ring atoms and up to 3, preferably up to 1 heteroatoms or heterogroups from the
series N, O, S, SO, SO,. 4- to 8-membered, in particular 5- to 6-membered
heterocyclyl is preferred. Mono- or bicyclic heterocyclyl is preferred. Monocyclic
heterocyclyl is particularly preferred. N and O are preferred as heteroatoms. The
heterocyclyl radicals may be saturated or partially unsaturated. Saturated
25  heterocyclyl radicals are preferred. The heterocyclyl radicals may be linked via a
carbon atom or a heteroatom. 5- to 6-membered, monocyclic saturated heterocyclyl
radicals having up to two heteroatoms from the series O, N and S are particularly
preferred. Those which may be mentioned by way of example and preferably are:
oxetan-3-yl,  pyrrolidin-2-yl, pyrrolidin-3-yl,  pyrrolinyl, tetrahydrofuranyl,
30 tetrahydrothienyl, pyranyl, piperidin-1-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-
yl, thiopyranyl, morpholin-1-yl, morpholin-2-yl, morpholin-3-yl, perhydroazepinyl,
piperazin-1-yl, piperazin-2-yl. A nitrogen heterocyclyl ring is in this connection a

heterocycle which has only nitrogen atoms as heteroatoms.



het erocyclyl is preferred. Mono- or bicyclic heterocyclyl is preferred.
Monocyclic heterocyclyl is particularly preferred. N and O ar@%@@?@@%@%
het eroat ons. The heterocyclyl radicals ngﬁ be saturated or partially
unsaturated. Saturated 25 heterocyclyl radifcals are preferred. The

het erocyclyl radicals may be linked via a carbon atomor a heteroatom 5-
to 6-nenbered, nonocyclic saturated heterocyclyl radicals having up to two
het eroatons fromthe series 0, Nand S are particularly preferred. Those

whi ch may be ntioned by way.of exanpl.e and pref.erabl re. oxetans3-yl,
pyr ol 1 i n- 2- SIS by angroiidic morge oF eyl raib WA Y 1o g omand wp

t et r ahydr ot hi @9 §lhetepddt@ay FromPthp 8éricdiI) Olant/or W1 PabiccinBmBertl heiddeyls Having- y!
pi peridin-4- yl, thiopyranyl, norpholin-1-yl, norpholin-2-yl,

nor phol i n- 3- ylup tpdrhejrrpaame pranpreferred ‘g betenaanyl yadicahimperbezlinked wa a caxbon

ni trogen heterocyclyl ring is-~n this connection. het er ocycl e which has
only nit rogen ag(f%n%r iéeé,terﬁ & o lfogﬁsw L?thE@E Eﬁe%%éed Sﬁow%togrem € iagd an
aromati c, nON@refefablyi as! thienyRdf I,ljfwmi g thiazdlyl] bxai619], afnsidBzotyld pyBidyk 0 5
het er oat ons f?%q1phe series S, %?gn or?&. 5- to 6-nengered hé?gnggryfs
havi ng up t o parimeddr opyodaziexle pndolyds r énflazalyb heanzeBuwanyll, r henzedtiophenylbe
i nked via a carbgon 5.%0%@ ylheteroatom Those which may be nentioned by

y

way of exanpl SUHI nylp}sg eranty are: thi enyl, furyl, pyrrolyl, thiazolyl,

oxazolyl, imdazolyl, pyridyl, pyrimdyl, pyridazinyl, indolyl, indazolyl,
benzofuranél, benzot hi ophenyl , ui nolinyl, isoquinolinyl. 10 Carbonyl is a

_C(O group. Earbanyhisradt@§)igroun: {omssnsndipely, antlearbenyd, hetaasisbrigarbenyd and
het | ' t | i at
et e or ! oo RO LSRN LR BE ERERAUAbFEE YR bl SRRiaRy 2t

Cor r espondi ngliy, argl, kylefaehEl@hatt, aryl sul fonyl, 15 heterocyclyl sul fonyl and
het eroaryl sul fonyl are substituted on the sulfonyl group by the appropriate
radicals, i.e. alkyl, aryl etc. Am nosulfonyl is an -S(0)2NH2 group.

Gor r espondi ngl@ﬁlfoﬂlkylL agh nggttl))fzor@(&up' Correspondingly, alkylsulfonyl, arylsulfonyl,
15 heterocyclylsulfonyl and heteroarylsulfonyl are substituted on the sulfonyl group by

the appropriate radicals, i.e. alkyl, aryl etc.

Aminosulfonyl is an -S(O),NH, group. Correspondingly, alkylaminosulfonyl,
dialkylaminosulfonyl, arylaminosulfonyl, heterocyclylaminosulfonyl and
20  heteroarylaminosulfonyl are substituted on the amino group by the appropriate

radicals, i.e. alkyl, aryl etc.

Halogen includes for the purposes of the invention fluorine, chlorine, bromine and
iodine. Fluorine or chlorine are preferred.

25
The side group of an amino acid means for the purposes of the invention the organic
radical of an a-amino acid molecule which is linked to the a-carbon atom of the
amino acid. Preference is given in this connection to the residues of naturally
occurring o-amino acids in the L or in the D configuration, especially naturally

30  occurring a-amino acids in the natural L configuration.

These include for example hydrogen (glycine), methyl (alanine), prop-2-yl (valine),
2-methylprop-1-yl (leucine), 1-methylprop-1-yl (isoleucine), a (3-indolyl)methyl



di al kyl am nosul fonyl, aryl am nosul fonyl, heterocyclyl am nosul fonyl and_ 20
het er oaryl ami nosul fonyl are substituted on the anino group by tMECEMBER 2006
appropriate radicals, i.e. alkyl, aryl lﬁ Hal ogen i ncl udes for the

pur poses of the invention fluorine, chlori'n€g, bromne and i odine. Fluorine
or chlorine are preferred. 25 The side group of an am no acid neans for the
purposes of the invention the organic radical of an a-amno acid nolecule
which is i nk@IOth) (@ryptopham b rbeazd mgosfupt Iﬁlahenmiammea,c iad mehdthegethnd e gioupgi ven

the L or in tRenebfeh Je TRt E cunr A At e T SR L AR i o
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(glycine), nmethyl (alani valine), . 2-nethyl prop-1

(I'euci ne), 1- r@fbmqyﬂwlg(zi}iltmmnsglC@thaxryi@)ethyh(qsgamwomqm ymbpxmthyi é)\‘é@nlBER

2006 -11 t

nmet hyl t hi og ;ﬁ% ‘ér (r)%%h&?&%? y(%ﬁl(ﬁg n%yhy?’gé “g(ﬁﬂ ser Ellrggx}el)le)p H?l(ﬁl%%y%enzyl
(tyrosine), l-hxdigxyhistidine), w-un(etd@g PBXcltrﬁﬂ‘lhé)iﬂh%Eﬁtbé’thyl( Ghb'iﬁ(ﬂﬂyﬁlei)ne)
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(honoserine), 4-am no-3-hydr oxybut 1-yl (hydroxylysine), 3- aminoprop-I|-yl

(omthine), 2- hydroxy 3-am nopro-l -yl . (hydroxyom t hine). .10, Carbonyl-1inked

am no aci dOr esCathenyldinked amingoacid residug ds afjamine; ack! Ie§1d|uFrW<hé%f1 i5i lipked yia the

car bonyl group [ | n
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this connecti®n i no acids in conti
especi al | y natdénaédtivn t6eCathinon@id-iaMhé'D c2Gh dife Dreonfiguidbhll ésbedially naturally
configuration, e.g. glycine, L-alanine and L- proline.

occurring o.-amino acids in the natural L configuration, e.g. glycine, L-alanine and L-

proline.
15
Amine-linked amino acid residue is an amino acid residue which is linked via the
amino group of the amino acid. Preference is given in this connection to o~-amino
acids or 3-amino acids. Particular preference is given in this connection to o-amino
acids in the L or in the D configuration, especially naturally occurring o-amino acids
20  in the natural L configuration, e.g. glycine (R’ is carboxylmethyl), alanine (R’ is 1-
carboxyleth-1-yl). The acid function of the amino acid may also be in the form of an
ester, e.g. methyl, ethyl, tert-butyl ester, or of an amide, e.g. aminocarbonyl,

alkylaminocarbonyl, dialkylaminocarbonyl, benzylaminocarbonyl group.

25 Amino protective groups means for the purposes of the present invention those
organic radicals with which amino groups can be protected temporarily from attack
by reagents, so that reactions such as oxidation, reduction, substitution and
condensation take place only at the desired (unprotected) sites. They are stable for
the duration of the protection under all conditions of the reactions and purification

30 operations to be carried out and can be eliminated again selectively and with high

yield under mild conditions (Rémpp Lexikon Chemie — Version 2.0, Stuttgart/New



15 Ami ne-linked am no acid residue is an am no acid residue which is |inked
via the amino group of the amino acid. Preference is given in’/ DFEEMBER 2006
connection to a-amno acids or Ramno a i2ds. Particul ar preference is
given in this connection to a-amino acids“™n the L or in the D
configuration, especially naturally occurring a-amno acids 20 in the
natural L configuration, e.g. glycine (R5 is carboxylnmethyl), alanine (RS is
1- car boxyl et hYorky Georgribicggi Yiertagnti9or - 8f - Eresnark-Ho “é@tisalyr@wtlaq: §WOuRs inn t he
formof an e - et-hy . - y ter, or of an am de,

e. g. am nocar B%‘%a?lc %ygfhl%g/rl‘lg ’air]n' %\%’C%?’Ey{\%}{’ ﬁtrglkvaﬂ):{lfl’ g?n ocar bonyl

benzyl am nocar bonyl group. 25 Amino protective groups neans for the purposes

of the present_invention those, organjc radicals with which am no groups can
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operations to be carried out_and can be elimnated again sel ectiyel?; and
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W ey, New Yordarboh9R9) 4-mirebaizglokgcarborgyil,ver-hitrobbhay/l@opmdohylon Daitro-4,5-

oxycar bonyl derivatives such as carbamates, 5 and especially the follow ng
groups: bafzy|disghaxksagyloxycarbonghobehdyr Einehaxyberayloxycarbonyl,  methoxy-
i

P
i ohi or obensyl GYHEL A seadiolil, MARKIGHLA MobBtycarbanyl Jbusogyearhonyly
benzyl oxycar bdsybutoxzcdrbonyipt hexbieryoartsonyt; ar fearosycarbermgl] hisopbazydachoyyl,

carbonyl, 4-nitrobenzyl oxycarbonyl, 2-nitrobenzyl ox carbog%l, 2-nitro-4,5 10
di met hoxybenzhes¥xcarioany icyclohaxaxyearborstl n e resaiAny - gty gy o Xy cREORY -

gﬁ[ gg%; bg;gﬁ@&%&&%’%‘mnﬂ( OPREYTHH R LarbbRAPT QPRI EahBRA A bonyl,  2,2,2-
15  trichloroethoxycarbonyl, 2,2,2-trichloro-tert-butoxycarbonyl, benzhydryloxy-
carbonyl, bis-(4-methoxyphenyl)methoxycarbonyl, = phenacyloxycarbonyl, 2-
trimethylsilylethoxycarbonyl, phenacyloxycarbonyl, 2-trimethylsilylethoxycarbonyl,
2-(di-n-butylmethylsilyl)ethoxycarbonyl, 2-triphenylsilylethoxycarbonyl, 2-
(dimethyl-tert-butylsilyl)ethoxycarbonyl, methyloxycarbonyl, vinyloxycarbonyl,
20  allyloxycarbonyl, phenoxycarbonyl, tolyloxycarbonyl, 2,4-dinitrophenoxycarbonyl,
4-nitrophenoxycarbonyl,  2,4,5-trichlorophenoxycarbonyl,  naphthyloxycarboyl,
fluorenyl-9-methoxycarbonyl, valeroyl, isovaleroyl, butyryl, ethylthiocarbonyl,
methylthiocarbonyl, butylthiocarboyl, tert-butylthiocarbonyl, phenylthiocarbonyl,
benzylthiocarbonyl, methylaminocarbonyl, ethylaminocarbonyl, propylamino-
25 carbonyl, isopropylaminocarbonyl, formyl, acetyl, propionyl, pivaloyl, 2-
chloroacetyl, 2-bromoacetyl, 2-iodoacetyl, 2,2,2-trifluoroacetyl, 2,2,2-trichloroacetyl,
benzoyl, 4-chlorobenzoyl, 4-methoxybenzoyl, 4-nitrobenzyl, 4-nitrobenzoyl,
naphthylcarbonyl, phenoxyacetyl, adamantylcarbonyl, dicyclohexylphosphoryl,
diphenylphosphoryl, dibenzylphosphoryl, di-(4-nitrobenzyl)phosphoryl,
30 phenoxyphenylphosphoryl, diethylphosphinyl, diphenylphosphinyl, phthaloyl,
phthalimido or benzyloxymethylene.



i sobut oxycar bonyl, tert-butoxycarbonyl, pentoxycarbonyl, isopentaoxycarbonyl,
hexoxycar bonyl, cycl ohexoxycarbonyl, octoxycarbonyl, 2-ethy|he%5ﬁ§ﬁ@ﬂ§g 006
2- i odohexoxycarbonyl, 2-bronoethoxycarbonyl, 2-chloroethoxycarbonyl, 2,2,2
15 trichl oroet hoxycarbonyl, 2,2,2-trichloro-tert-butoxycarbonyl,
benzhydryl oxy- carbonyl, bis-(4-nmethoxyphenyl)nmethoxycarbonyl,

phenacyl oxycarbonyl , 2- trinethylsilylethoxycarbonyl, phenacyl oxycarbonyl,
2-trinet hyl si | DarEeHany cprefssenge, = i9- (&ivem- bist y| iesthiyloxysarhasyhox (Bembond |

2_trioh I'silwl - X | ' ki .
ot oy ecr ol FEAORGRSSE bt BRI, EBMGRBIGRY LRSS

t ol yl oxycar bonllylosd.c4rbdhyli (Alephenoxycar bonyl ,  4-ni trophenoxycar bonyl ,
2,4,5-trichl orophenoxycar bonyl, napht hyl oxycarboyl,
fl uor enyl - 9- met hoxycar bonyl , val eroyl, isoval eroyl, butyryl,

ert-but yi chi cbarBalT ot hreit RERIGAAN bomf iHiall BERE BCals, o1

met hyl am nocar bonyl , et hyl am nocar bonyl, propylam no 25 carbonyl,

i sopropyl am nocar bonyl , torqyl, acetyl, propionyl, pivaloyl, 2- _

chl oroacetyl , Prefrensgds @iyen fop theopynpsssaf the presout; inventipg, tgo8Bpunds which
2,2,2-trichlor , , 4-chl orobenzoyl, 4-nethoxybenzoyl,
4-nitrobenzy|,8ﬁgﬁﬁ¥¥ggg%§g%ﬁ¥fa napht hyl car bonyl , phenoxyacetyl,
adamant yl car bonyl, di cycl ohexyl phosphoryl, di phenyl phosphoryl,

di benzyl phosphoryl, di-(4-nitrobenzyl)phosphoryl, 30

phenoxyphenyl phosphoryl, diethyl phosphin di phenyl phosphi nyl, phthal oyl ,
phthalim do or benzyl oxynet hyl gne- -13 Particul ar
preference is given to teRODY B, 9-

f I uor enyl nmet hyl oxycar bonyl (F carbonyl (Cbz-/2zZ-) and

al I yl oxycarbonyl (Aloc). 5 A

yhb L * on a bong denotes the point of |inkage
in the nolecule. Preferencelis giVen fothe pyrposes of the present
invention to conpounds \whi ch\ corgespondj to thg fornula g
R'R°N N N NR'R
O R H l‘?4 ')
10
in which R! to R? have the same meaning as in formula (I),
and the salts thereof, the solvates thereof and the solvates of the salts thereof.
15
Preference is given for the purposes of the present invention to compounds of the
invention in which
R is hydrogen, alkyl, aryl, heteroaryl, heterocyclyl, alkylcarbonyl, arylcarbonyl,
20 heterocyclylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylsulfonyl, arylsulfonyl,
heterocyclylsulfonyl, heteroarylsulfonyl or a carbonyl-linked amino acid
residue,
25 where R! apart from hydrogen may be substituted by 0, 1, 2 or 3 substituents

R'!, where the substituents R'"' are selected independently of one another

from the group consisting of halogen, alkyl, trifluoromethyl,



BRMR RRZNNRSRB 0 ORHRa 10 in which R to R9 have the sarre meani n
as in formula (1), and the salts thereof, the solvates thereof’ BEGEMRBER 2006
solvates of the salts thereof. 15 Preference is given for the purposes of
the present invention to conmpounds of the Y4 nvention in which R is

hydr ogen, al kyl, aryl, heteroaryl, heterocyclyl, alkylcarbonyl,

aryl car bonyl 20 heterocyclylcarbonyl, heteroarylcarbonyl, alkoxycarbonyl,
am nocar bonyl , al kgrifmwomhmmmjttq, cotarad, layrlimoyiatiydaminongtalkyédnnb seylciaaiipl,,

aryl sul fonyl, heterocyc | f on e oarylsul fo or a carbonyl -1inked
amino acid residue®® %‘ W%‘@ﬂg é?qel)éﬁ%‘ilg #‘Y‘% hﬁ%éjé‘ﬁgﬁﬁry BY: substituted by
0, 1, 2 or 3 substituents -', where the substltuents R' are sel ected

i ndependent |y o; one anot her fromthe group consisting of hal ogen, alkyl,
trifluoronethyR] 7 DBECENVBERORARE, -14 trifluoronethoxy, nitro, cyano, am no,
al kyl am no,_ di al kyl am no, cycloal kyl, aryl, heteroaryl, heterocyclyl,

hydr oxy, fkoxy and carboxyl, R2 is hydrogen or alkyl, 5 where R2 apart

from hydrogen nay b@h&@wtdpaﬂtm Hydrgéer{lma;bersu&uw@ébybuenz §r3€@bs1nuemere
the substituents R2-1 are Selected in epen ently of one another fromthe
group consisting ofR?'raI\dmﬂtheambsDtueaﬂSI&ZF aarerseleated ididerehgénilyi ofopnel anasher

from the group consisting of halogen, amino, alkylamino and dialkylamino,

10 or

R! and R? together with the nitrogen atom to which they are bonded form a
heterocycle which may be substituted by 0, 1 or 2 substituents R'?, where the
substituents R'? are selected independently of one another from the group

15 | consisting of halogen, trifluoromethyl, amino, alkylamino, dialkylamino,
cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy, carboxyl,

alkoxycarbonyl and aminocarbonyl,

R’ is hydrogen, alkyl or the side group of an amino acid, in which alkyl may be

20 substituted by 0, 1, 2 or 3 substituents R*!, where the substituents R*! are
selected independently of one another from the group consisting of
trifluoromethyl, nitro, amino, alkylamino, dialkylamino, cycloalkyl, aryl,

heteroaryl, heterocyclyl, hydroxy, alkoxy, carboxyl, alkoxycarbonyl,

aminocarbonyl, alkylaminocarbonyl and dialkylaminocarbonyl,

25
in which cycloalkyl, aryl, heteroaryl and heterocyclyl may be substituted by
0, 1 or 2 substituents R3'2, where the substituents R>? are selected
independently of one another from the group consisting of halogen, alkyl,
trifluoromethyl and amino,

30

and in which free amino groups in the side group of the amino acid may be
substituted by alkyl, alkenyl, cycloalkyl, alkylcarbonyl, arylcarbonyl,

heteroarylcarbonyl, heterocyclylcarbonyl, alkoxycarbonyl, aminocarbonyl,



R1 and R2 together with the nitrogen atomto which they are bonded form a
het erocycl e which may be substituted by 0, 1 or 2 substituents’ RECEME}R 2006
the substituents R1-2 are selected indepﬁgdently of one another fromthe
group 15 consisting of hal ogen, trifluorone€tthyl, am no, alkylam no,

di al kyl am no, cycloal kyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy,
carboxyl, al koxycarbonyl and am nocarbonyl, R3 is hydrogen, alkyl or the

si de group of an andlkdamiiodarbonylwhi ch didlkylamimocathonyR0 subatylaminechrbony), 1,

2 or 3 substituents - ere the bsti t uent -1l are el.ect ed

i ndependent | y of onﬂ@ﬁ%‘m{‘\gﬁ #ﬁaﬂf]@p{@%@ﬁﬂmygc ¥ESH§P§¥ %% §etsoary F'iﬂ?(fnﬁ’gr omet hyl ,
nitro, am no, al kylam no, dial kylam no, cycloal kyl, aryl, heteroaryl,

het er ocycl yl , h3ydro.x , al koxy, carboxyl, al koxycarbonyl, am nocarbonyl,

al kyl am nocar bdny| iahsdgen ey Cafsalkyhr bonyl , 25 in which cycloal kyl, aryl,
het eroaryl .and heterocyclyl may be substituted by O, 1 or 2 substituents
R3" 2, Wneré the substituents R3-2 are selected independently of one another

from the grouprtonsisidrageRic;hal-a-aAHr @L%yéycloam}jl,fl uor onet hyl and am no, 30
and in which free amno groups I1n the side group of the am no acid nay be

substituted by al kyl, al kenyl, cycl oal kyl, al kyl carbonyl, aryl carbonyl,

het er oaryl car bonyl ,. het.erocy car bonyl | koxycak bonyl .. am nocar bonyl, 7
BECENBER 2006’15 1§ﬂ1y§){o§ﬁp,n§1k§fr plkeopl cplany AT beerds, eterocy v of an
aryl am nocarbonyl, amhkYinked damvlacidreyiigd! f onyl , heterocycl yl sul fonyl or
het eroaryl sul fonyl, R3. is hydrogen or C-C6-alkyl, 5 R4 is hydrogen,

Cl - C6- al kyll0 or C3-C8-cycl oal kyl ,
where R’ may be substituted by 0, 1, 2 or 3 substituents R>', where the
substituents R*' are selected independently of one another from the group
consisting of halogen, alkyl, trifluoromethyl, trifluoromethoxy, cyano, amino,
alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxy,
15 alkoxy, carboxyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl and

dialkylaminocarbonyl,
R® is hydrogen, alkyl or cycloalkyl,
20 or

R’ and R® together with the nitrogen atom to which they are bonded form a
heterocycle which may be substituted by 0, 1, 2 or 3 substituents R*®, where
the substituents R*® are selected independently of one another from the group

25 consisting of halogen, alkyl, trifluoromethyl, nitro, amino, alkylamino,
dialkylamino, cycloalkyl, aryl, halogenated aryl, heteroaryl, heterocyclyl,
hydroxy, alkoxy, carboxyl, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylaminocarbonyl and dialkylaminocarbonyl,
30 R’ is hydrogen or C;-C¢—alkyl,

R® is hydrogen or C,-C¢-alkyl



R5 is hydrogen, alkyl, alkenyl, cycloal kyl, aryl, heteroaryl, heterocyclyl

or an amne-linked am no acid residue, 10 where R5 may be sub%DBCEMBER)2006
1, 2 or 3 substituents R5"1, where the substituents R5-1 are sel ected

i ndependently of one another fromthe groulf- consisting of hal ogen, alkyl,
trifluoronethyl, trifluoronethoxy, cyano, ami no, alkylam no, dialkylam no,
cycl oal kyl, aryl, heteroaryl, heterocyclyl, hydroxy, 15 al koxy, carboxyl,

al koxycar bonyl agndam nocar bonyl , al kyl am nocarbonyl and di al kyl am nocar bonyl ,
R6 i s hydrogen, alkyl or cycloalkyl, 20 or R5 and R6 together with the
nitrogen atomto which they are bonded forma heterocycle which may be

substituted by,®, 1 or spbstituents R5-6 , where the substituents R5-6
are selected iﬁdepeﬁ&’gﬁ{qgﬁ(‘}fHb‘%'arékr}’i‘t her fromthe group 25 consisting of

hal ogen, al kyl, trifluoronmethyl, nitro, am no, alkylam no, dialkylanm no,
cycl oal kyl, aryl, hal ogenated aryl, heteroaryl, heterocyclyl, hydroxy,
al koxy, carfooxéle,feraﬂl%yﬁ &ivendtay the purrResey oA tisoprgsent apyeasen @lserip| compounds of

al kyl am nocarb i | am nocar bonyl, 30 R is hydrogen or
Cl - C6- al kyl , %@*ﬂeﬁﬂ%ﬂ%ﬁé@‘or Cl - C6-al kyl 7 DECEMBER 2006 -16 and R9 is

hydrogen or Cl-C6-alkyl. 5 Preference is given for the purposes of the
present invention also to conpounds of the invention in which Rl is

hydr ogen, al kyR, al isylhydragsny | alkyls yplkylcatepyl, Aetderbryb) yieteipeyshyjearbonyl,
heteroaryl carbonyl , h&ér%%c%%o%?ﬂ%‘ko%fca?b&n%ﬁ QIO Q&rbbﬁﬁﬁﬁ&e@%ﬂ% é%?d I%S{d%ai due,
10
where R! apart from hydrogen may be substituted by 0, 1 or 2 substituents
R"!, where the substituents R'"! are selected independently of one another
from the group consisting of halogen, trifluoromethyl, amino, alkylamino,
dialkylamino, phenyl, 5- to 6-membered heteroaryl, 5- to 6-membered
15 heterocyclyl, hydroxy and alkoxy,

R’ is hydrogen or methyl,

R’ is aminocarbonylmethyl, 3-aminopropyl, 2-hydroxy-3-aminopropyl, 3-
20 guanidinopropyl, = 2-aminocarbonylethyl,  2-hydroxycarbonylethyl, 4-
aminobutyl, hydroxymethyl or 2-hydroxyethyl, 4-amino-3-hydroxybutan-1-

yL,

and in which free amino groups in the side group of the amino acid may be
25 substituted by alkyl, alkenyl, C;-Cs-cycloalkyl, alkylcarbonyl,
phenylcarbonyl, 5- to 6-membered heteroarylcarbonyl, 5- to 6-membered
heterocyclylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, phenylaminocarbonyl, alkylsulfonyl, arylsulfonyl, 5-
to 6-membered heterocyclylsulfonyl or 5- to 6-membered heteroarylsulfonyl,
30
R ishydrogen,

R* is hydrogen or methyl,



10 where R apart from hydrogen may be substituted by O, 1 or 2 substituents
R1-1, where the substituents R "' are selected independently ofl RECEMBER2006
fromthe group consisting of halogen, trifluoromethyl, am no, alkylam no,

di al kyl am no, phenyl, 5- to 6-nenbered hetléroaryl, 5- to 6-nenbered 15

het erocycl yl, hydroxy and al koxy, R2 is hydrogen or nmethyl, R3 is

am nocar bonyl net hyl , 3-am nopropyl, 2-hydroxy-3-am nopropyl, 3- 20

guani di nopropyl, 2-am nocarbonyl et hyl, 2-hydroxycarbonyl ethyl, 4-

am nobutyl, hydyoxynethyl or 2-hydroxyethyl b 4-am no-3-hydroxybutan-1-_yl,
and in which fRee aifihydrogen eyl S'Fh'é}’%lp%lgylgpwlaéf’ to Rangimbsied BeterpapdySbe

25 substituted by / - | L C |,
phenyl car bonyl, 5- O(i?/@-errrr@l3 g?lé%r%c rg%ra% cglr%t%lg%%/? ?ﬁ?hy%cg@%%g%fgmered
het er ocycl yl car bonyl, al koxycar bonyl, am nocarbonyl, al kyl am nocar bonyl,

di al kyl am nocar bonyl phengﬁLam’ nocar bqnyl . al kyl sul fonP(/I , arylsulfonyl, 5-
to 6-menberied het er BBSIEI1Y R Fassivhers R 35 alkyl, dnEprprslealkyleret-oarrmsmbetsdy | |

30 R3" is hydrogen, i ycr 0 . 2 - ses
ydrogen. al kyl - CHEROLTLY Mot Hay e Wrinfel By ACE R Sy RS
to 6-menbered het erwhtehhd subktitdent@RY Parelseleked imfpamieady df oRsasbyleer flonwtier e in

the case where R5 is al kyl, C3-C6-cycloal kyl or 5- to 6-nenbered .
het erocycl yl, the |giouReORwSHngfAllpd: iriflyoramathylopaminog alkylamjpe diakxlamings - 2

where the substituent - e cted i n 1 L..Grom
the group consisti g%jé&'?? %{ﬁ?ﬁl,’ P ? fgrill)§1 Eb?oor?ér}ﬁ%gﬁ%}g(g%{n%?a?gf cksyﬁ%?ndq%tgﬁl%ered
di al kyl am 1o, heterocyclyl, hydroxy, alkoxy, carboxyl, alkoxycarbonyl, aminocarbonyl,

alkylaminocarbonyl and dialkylaminocarbonyl,
and

15 where in the case where R’ is phenyl or 5- to 6-membered heteroaryl, the
latter may be substituted by 0, 1 or 2 substituents R*3, where the substituents
R*? are selected independently of one another from the group consisting of
halogen, trifluoromethyl, trifluoromethoxy, amino, alkylamino, dialkylamino,
C3-Cg-cycloalkyl, 5- to 6-membered heteroaryl, 5- to 6-membered
20 heterocyclyl, hydroxy, alkoxy, carboxyl, alkoxycarbonyl, aminocarbonyl,

alkylaminocarbonyl and dialkylaminocarbonyl,
and

25 where in the case where R’ is amine-linked amino acid residue, the latter may
be substituted by 0, 1 or 2 substituents R’ 4, where the substituents R** are
selected independently of one another from the group consisting of halogen,
trifluoromethyl, trifluoromethoxy, amino, alkylamino, dialkylamino, Cs-Cs-
cycloalkyl, phenyl, 5- to 6-membered heteroaryl, 5- to 6-membered

30 heterocyclyl, hydroxy, alkoxy, carboxyl, alkoxycarbonyl, aminocarbonyl,

alkylaminocarbonyl! and dialkylaminocarbonyl,

R® is hydrogen, alkyl or C3-Cg¢-cycloalkyl,



C3- C6-cycl oal kyl, phenyl, 5- to 6-nenbered heteroaryl, 5- to 6-nenbered 10
het erocycl yl , hydroxy, al koxy, carboxyl, al koxycarbonyl, am nctBECEMBER 2006
al kyl am nocar bonyl and di al kyl am nocarbonyl, and 15 where in the case where
R5 is phenyl or 5- to 6-menbered heteroaryl8- the latter nmay be substituted
by 0, 1 or 2 substituents R5-3, where the substituents R5"3 are selected

i ndependently of one another fromthe group consisting of hal ogen,
trifluoronmethyl, trifluoronethoxy, am no, alkylam no, dialkylam no,

C3- C6-cycl oal kyl, 5- to 6-nenbered heteroaryl, 5- to 6-nmenbered 20

het erocycl yl, ¥ydroxy, al koxy, carboxyl, al koxycarbonyl, am nocarbonyl

al kyl am nocar bonyl and di al kyl am nocarbonyl, and 25 where in the case where
R5 is am ne-linked am no acid residue, the latter nmay be substituted by O,

1 or 2 substitRemicsRRigetheheith thdtitogds hiohiienhicRikeyedre boadddfirc 5- to 6-

i ndependent |y of one another fromthe group consistin of hal o

trifluoronmethyl, t rmﬁmh?fﬁér}ﬁﬁ%‘éﬁyy e whichgnay brysubsHtned by G k)ﬂra"grf‘l‘h?tl"‘@BtSCG-
cycl oal kyl, phenyl lf% o tHEEmB%@QmQ%@QﬁE '¥lected 1n3€§1e§d &ﬂrb ther
anT nocar bony

heterocyclyl, hydroxy, car boxyl oxycar bon

al kyl am nocar bony! fand meagiqulpaaorrsﬁumgboﬁ)aknm@alkylahydas odaitkylahing| @‘-Cs-
C3- C6-cycl oal kyl, 7 DECEMBER 2006 . -18 or, R5 and R6 tggether with the
ni trogen atomto whYékalkyby phenylydylpganated rphengl 5'0 tg- 6anerpbased hpteroaryl,

het er ocycl e whi ch te‘,g[ substituents 5-6 -6 R
where the substituents ﬁ:&?ﬁse Q?I%M depenc?nﬁtly of one another from
t he group onsi sting of am no, al kyl am no, dial kyl am no, C3-C6-
R’ is hydrogen,
R® is hydrogen,
15 and

R’ is hydrogen or methyl.

Preference is given for the purposes of the present invention also to compounds of

20  the invention in which
R is hydrogen, alkyl or alkylcarbonyl,

R? is hydrogen,

25
R} is alkyl or the side group of an amino acid, in which alkyl may be substituted
by 0, 1, 2 or 3 substituents R*! where the substituents R*" are selected
independently of one another from the group consisting of trifluoromethyl,
nitro, amino, alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl,
30 heterocyclyl, hydroxy, alkoxy, carboxyl, alkoxycarbonyl, aminocarbonyl,

alkylaminocarbonyl, dialkylaminocarbonyl, guanidino and amidino,



cycl oal kyl , phenyl, hal ogenated phenyl, 5- to 6-nenbered heter oarg@,
hydr oxy, al koxy, carboxyl and am nocarbonyl, 10 R7 is hydr oged, DEGEMBXR 2006
hydrogen, 15 and R9 is hydrogen or nmethyl. Preference is given for the
pur poses of the present invention also to']c90‘rrpounds of 20 the invention in
which Rl is hydrogen, alkyl or alkylcarbonyl, R2 is hydrogen, 25 R3 is
al kyl or the side group of an am no acid, in which alkyl may be substituted
by 0, 1, 2 or 3 substi tumntwhi@®B-chcloatkgt,e aiyie hetehsarylt wadt hetBd¢fclah enselbect ed
i ndependently of one another fromithe group consisthng of triflyoronethyl,
nitro, amino, alkyl am noSubgtitfadyyaf her 20’*}‘8“55?‘1&/?{, ayhsre thFeF‘&?SHHFWS,R%O
het erocycl yl, hydroxy, KQXdhct 113 JFBRECRLIRP I NRGALRRNY
al kyl am nocar bonyl , di a?%gyl amc ﬁgg{éﬁgﬁ%ﬁn,@guam ?no a#gmam d@ﬁoﬁ c?“ SECBVBER
2006 -19 in which cycl oefl hajdgenaalkyl, trifkbesmethyllandrachihet er ocycl yl nay be
substituted by O, 1 or 2 substituents R3-2, where the substituents R3-2 are
sel ected ir?dependently of one another fromthe group consisting of hal ogen,
al kyl, trifluoromet byl indecRHelAmi LE i &k 508 b S EHO a9 Hehe

B TR et Smito BRTLTh S & BB T oW plef

side group of the amno acid na ubstitute rogen,
G - C6- al kyl or C3- Ggibstytateddiylajiyl,

R*  ishydrogen, C;-Cs-alkyl or C3-Cg-cycloalkyl,
10
R’ is hydrogen, C;-Cg¢-alkyl or C3-Csg-cycloalkyl,

R’ is hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl or an
amine-linked amino acid residue,
15
where alkyl, alkenyl, cycloalkyl, aryl, heteroaryl and heterocyclyl may be
substituted by 0, 1, 2 or 3 substituents R>!, where the substituents R>! are
selected independently of one another from the group consisting of halogen,
alkyl, trifluoromethyl, trifluoromethoxy, nitro, cyano, amino, alkylamino,
20 dialkylamino, cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy,
carboxyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl and

dialkylaminocarbonyl,

in which alkyl, alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl
25 and heterocyclyl may be substituted by 0, 1, 2 or 3 substituents R*?,
where the substituents R*>? are selected independently of one another
from the group consisting of hydroxy, amino, carboxyl and

aminocarbonyl,
30 RS is hydrogen, alkyl or cycloalkyl,

or



10 R4 is hydrogen, Cl-C6-al kyl or C3-Cg-cycloal kyl, R5 |s hydro e I
al kenyl , cycloal kyl, aryl, "heteroaryl, heterocyclyl or % ¢W§E¥11006
am no acid residue, 15 where al kyl, al kenyE cycl oal kyI , aryI , heteroaryl
and heterocyclyl may be substituted by O] QI 2 or 3 substituents R5"1,

where the substituents R5"' are selected independently of one another from
the group consisting of hal ogen, alkyl, trifluoromethyl, trifluoromethoxy,
nitro, cyano, &gl R3ltogtthen moth o dltl&)@kxyla&omnm) wihyahl tmykz}rle bended | form a

i nocar bonyl ;- al ey PEIRAREE HoR exits SChyed B o or BRGTISAS R HIcE Kyl

al kyl anmi no, di al kyl gy Msmﬁmh Q&b kel sele@femlmde&}eﬁ&rnq%y bne &%tmdaﬁwg}swl yl
may be substituted by 0, 1, or 3 substituents R5-2,

substituents R5"2 alcenmingcpfedlalqure,pelkdbnamxynoofall@&@manotdlreékylamrr@mhyldm@roup

ting of hyd d 30 R6
hyr ogen, afkyl or elorEaPRrL RO ey a0 our boM kB R gy e

with the nitrogen aigp O‘}l&n%b&rhoﬁ)ﬂey are bonded forma heterocycle which
may be substituted by 0, 1, 2 or 3 substituents R "6, where the
substituents R5"6 are sel ected independently of one anot her fromthe group

Koy, o boxy - argeerPo Gl Mt BN B CCR SRRRSbar bonyl and

di al kyl am nocar bonyl, R7 is hydrogen, Cl-C6- aI kyl, aI kyl car bonyl or
C3- C8-cycl oal kyl ,
10 RS is hydrogen,

and

R® is hydrogen.
15
Preference is given for the purposes of the present invention also to compounds of

the invention in which

R is hydrogen,
20
R’ is hydrogen,

R’ is alkyl or the side group of an amino acid, in which alkyl may be substituted

by 0, 1, 2 or 3 substituents R>*!, where the substituents R*! are selected

25 independently of one another from the group consisting of amino,
alkylamino, dialkylamino, cycloalkyl, heteroaryl, heterocyclyl, hydroxy,

alkoxy, carboxyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,

dialkylaminocarbonyl, guanidino and amidino,

30 in which cycloalkyl, heteroaryl and heterocyclyl may be substituted
by 0, 1 or 2 substituents R*>?, where the substituents R*? are selected
independently of one another from the group consisting of alkyl and

amino,



10 R8 is hydrogen, and R9 is hydrogen. 15 Preference is glven for
purposes of the present invention also to conpounds of the mveﬂECEMBE\RZOM

which R is hydrogen, 20 R2 is hydrogen, is alkyl or the side group of
an amino acid, in which alkyl my be subsfrtuted by O, 1, 2 or 3
substituents R3-', where the substituents R3"1 are selected 25

i ndependently of one another fromthe group consisting of am no, alkylam no,
di al kyl am no, cycl oal kyl, heteroaryl, heterocyclyl, hydroxy, alkoxy,

car boxyl , alko carbog%% nlnocarbonyl alkylanlnocarbonyl

di al kyl am nocarbonyl'S %fldi no and anldlno 30 in which cycIoaIkyI,

het eroaryl and heterocyclyl may be substituted by 0, 1 or 2 substituents
R3-2, where the substltuents R3"2 are selected independently of one another
from the group Réonsiishydnegent CalOeyalkyhnuCs-GlyiayoloalkyDECEMBER 2006 -21 R3 is
hydr ogen, R? i s hydrogen, ¢ -C6-al kyl or C3-C8 -cycloalkyl, 5 R5 s

hydr ogen, Ky cycl oal kyl aryl het er oaryl , heterocyclyl or an am ne-

| i nked ani no aqasd r@SShgm%l e eléﬁ %gémlk%lcmloﬁé&vdagylamem ?@IS'F%P%Y&nﬁH@d

het erocyclyl may be su substifuénts R5", where
the substituents R5linkedarsmbeactdadsidue,

where alkyl, cycloalkyl, aryl, heteroaryl and heterocyclyl may be substituted
10 by 0, 1, 2 or 3 substituents R>", where the substituents R*" are selected
independently of one another from the group consisting of halogen, alkyl,
trifluoromethyl, trifluoromethoxy, nitro, cyano, amino, alkylamino,
dialkylamino, cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy,
carboxyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl and

15 dialkylaminocarbonyl,

in which alkyl, alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl
and heterocyclyl may be substituted by 0, 1, 2 or 3 substituents R*?
where the substituents R>? are selected independently of one another
20 from the group consisting of hydroxy, amino, carboxyl and

aminocarbonyl,
R® is hydrogen, alkyl or C3-Cg-cycloalkyl,
25 or

R’ and R® together with the nitrogen atom to which they are bonded form a
piperidinyl, morpholinyl, piperazinyl or pyrrolidinyl, where piperidinyl,
morpholinyl, piperazinyl and pyrrolidinyl may be substituted by 0, 1, 2 or 3

30 substituents, where the substituents are selected independently of one another
from the group consisting of alkyl, amino, alkylamino, dialkylamino,

hydroxy, alkoxy, carboxyl, alkoxycarbonyl and aminocarbonyl,



i ndependently of one another fromthe group consisting of hal ogen, alkyl,
trifluoronethyl, trifluoronmethoxy, nitro, cyano, am no, al kyl amiDIiBCEMBER 2006
di al kyl am no, cycloal kyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy,
car boxyl, al koxycarbonyl, amnm nocarbonyl, ?ﬂakylaninocarbonyl and 15

di al kyl am nocar bonyl, in which al kyl, alkylam no, dialkylam no, cycloal kyl,
aryl, heteroaryl and heterocyclyl may be substituted by 0, 1, 2 or 3
substituents RR!2, isWydrogehhe substituents R5"2 are sel ected independently
of one another 20 fromthe group consisting of hydroxy, am no, carboxyl and
am nocar bonyl, R6 is hydrogen, alkyl or C3-Cg-cycloalkyl, 25 or R5 and R6
together with Rhe n#%&gg&&laton1to whi ch they are bonded form a

pi peridi nyl, norpholinyl > pi perazinyl or pyrrolidinyl, where piperidinyl,

nor phol i nyl , piperazinyl and pyrrolidinyl my be substituted by 0, 1, 2 or 3
30 substituents, where the substituents are sel ected i ndependently of one
anot her from group consisting of alkyl, am no, alkyl am no,

di al kyl am no, hydroxy, al koxy, carboxyl, al koxycarbonyl and am nocar bonyl ,
7 DECEMBER 2006 -22 R7 is hydrogen, R8 is hydrogen, 5 and R9 is hydrogen.
Preference is Rfvenishgdroghe purposes of the present invention also to
conpounds of 10 the invention in which RL is hydrogen, R2 is hydrogen,

Preference is given for the purposes of the present invention also to compounds of

10  the invention in which
R is hydrogen,

R? is hydrogen,

15
R’ is aminocarbonylmethyl, 3-aminoprop-1-yl, 2-hydroxy-3-aminoprop-1-yl, 1-
hydroxy-3-aminoprop-1-yl, 3-guanidinoprop-1-yl, 2-aminocarbonylethyl, 2-
hydroxycarbonylethyl, 4-aminobut-1-yl, hydroxymethyl, 2-hydroxyethyl, 2-
aminoethyl, 4-amino-3-hydroxybut-1-yl or (1-piperidin-3-yl)methyl,
20

R*  is hydrogen,

R* is hydrogen, methyl, ethyl, isopropyl or cyclopropyl,

25 R is hydrogen, C,-C¢-alkyl or C3-Cs-cycloalkyl,

where alkyl and cycloalkyl may be substituted by 0, 1, 2 or 3 substituents
R*!, where the substituents R*>" are selected independently of one another
from the group consisting of halogen, C,;-C¢-alkyl, trifluoromethyl,
30 trifluoromethoxy, amino, C;-C¢-alkylamino, C;-Ce-dialkylamino, Cs3-Cg-
cycloalkyl, C¢-Cjp-aryl, 5- to 10-membered heteroaryl, 5- to 7-membered
heterocyclyl,  hydroxy, alkoxy, carboxyl, C;-C¢-alkoxycarbonyl,

aminocarbonyl, C;-Ce¢-alkylaminocarbonyl and C,-C¢-dialkylaminocarbonyl,



15 R3 i s am nocarbonyl net hyl, 3-am noprop-1-yl, 2-hydroxy-3-am noprop-1l-yl,
1- hydroxy- 3-am noprop-1-yl, 3-guanidinoprop-1-yl, 2-am nocar boDBEIGEMBER 2D06
hydr oxycar bonyl et hyl , 4-am nobut-1-yl, hydroxynethyl, 2-hydroxyethyl, 2-

am noet hyl , 4-ami no-3-hydroxybut-1-yl or {23 piperidin-3-yl)methyl, 20 R3 is
hydrogen, R4 is hydrogen, nethyl, ethyl, isopropyl or cyclopropyl, 25 R5 s
hydr ogen, Cl1-C6-al kyl or C3-C8-cycloal kyl, where al kyl and cycl oal kyl may be
substituted by 0, 1, 2 or 3 substituents R5"1, where the substituents R5"1
are sel ected independently of one another fromthe group consisting of

hal ogen, C1- CeRal kyls hydregenosmetistthyl , 30 trifl uoronet hoxy, anino,

Cl- C6- al kyl am no, Cl-C6-di al kyl am no, C3-C8- cycl oal kyl, C6-Cl0-aryl, 5- to
10- menbered heteroaryl, 5- to 7-nmenbered heterocyclyl, hydroxy, alkoxy,

car boxyl, C1-Cgral koxycarbonyl, am nocarbonyl, Cl-C6-al kyl am nocarbonyl and
Cl-CB-diaIkglaninocarbonyl, 7 DECEMBER 2006 -23 R 6 is hydrogen or nethyl,
or 5 R5 and°R6 together with the nitrogen atomto which they are bonded form

a ipispg;gfggg'ng@ranﬁokmzag&ﬂ&' with th Sl ELC A8 10 100 Sy NI R9R0) oD h 15

piperidinyl or morpholinyl,
R’ is hydrogen,
10
R® is hydrogen,
and

15 R’ is hydrogen.

Particular preference is given for the purposes of the present invention to compounds

of the invention in which
20 R is hydrogen,

R’ is hydrogen,

R® is 3-aminoprop-1-yl or 2-hydroxy-3-aminoprop-1-yl,
25

R s hydrogen,

R* is hydrogen or methyl,

30 R® is hydrogen, C,-C¢-alkyl or cyclopropyl,

where alkyl may be substituted by 0, 1, 2 or 3 substituents RS'I, where the

substituents R> are selected independently of one another from the group



Particul ar preference is given for the purposes of the present invention to
conpounds of the invention in which 20 RL is hydrogen, R2 is7DRECEMBER 286
i s 3-am noprop-1-yl or 2-hydroxy-3-am noprgg- 1-yl, 25 R3. is hydrogen, R4
is hydrogen or nmethyl, 30 R5 is hydrogen, -€4i=C6-al kyl or cycl opropyl, where
al kyl may be substituted by O, 1, 2 or 3 substituents R5-1, where the
substituents R5-1 are selected i ndependently of one another fromthe group 7
DECEMBER 2006 - 24 censiitigi ofgrififiofometiylicamaing] Rydrox g aroxyh weHinosarbongl baxy!
am nocar bonyl and phenyl, R6 is hydrogen or nethyl, 5 R7 is hydrogen, R8
is hydrogen 10 and Prenyil:s hydrogen. Preference is given for the purposes of
the present invention also to conpounds of 15 the invention in which R is
hydrogen. Preference is given for the purposes of the present invention also
to conpounds oR® t hés hydvegehiopmeithylwhi ch R2 is hydrogen. 20 Preference is
given for the purposes of the present invention also to conpounds of the

i nvention if which R3 is 3-ani nopr op-1-yl or 2-hydroxy-3-am noprop-1-yl.
Preference is ﬁhvenisfl%fdréé%ﬁ pur poses of the present invention also to
conpounds of ’

R® is hydrogen
10 and
R’ is hydrogen.

Preference is given for the purposes of the present invention also to compounds of

15  the invention in which R' is hydrogen.

Preference is given for the purposes of the present invention also to compounds of

the invention in which R? is hydrogen.

20  Preference is given for the purposes of the present invention also to compounds of

the invention in which R? is 3-aminoprop-1-yl or 2-hydroxy-3-aminoprop-1-yl.

Preference is given for the purposes of the present invention also to compounds of
the invention in which R* is hydrogen.

25
Preference is given for the purposes of the present invention also to compounds of

the invention in which R* is hydrogen or methyl.

Preference is given for the purposes of the present invention also to compounds of

30 the invention in which

R’ is hydrogen, C;-C¢-alkyl or cyclopropyl,



the invention in which R3' is hydrogen. 25 Preference is given for the

pur poses of the present invention also to conpounds of the i nvERECEMBER 2006
which R4 is hydrogen or nethyl. Preference is given for the purposes of the
present invention also to conpounds of 302%he invention in which R5 is

hydr ogen, G -C6-al kyl or cycl opropyl, 7 DECEMBER 2006 -25 where al kyl may
be substituted by 0, 1, 2 or 3 substituents R5-1, where the substituents
R5"1 are sel ected i Rdepealiteninay tefsubsaurdByher 1,17 ondtdhbstguaip R*Conwhérstthag of
trifluoromethyl, am no, hydroxy, carboxyl, am nocarbonyl and phenyl. 5
Preference is givenSEstityents Rur pisseedectid indepepderibhof ppg enether frams et gsoup
conpounds of the i At i i [ s hy n . f nce is
given for the purpogégﬁ%kl%&féﬂgﬁgﬂgéﬁ%@?’nﬁlgp i %&g%ocggbgqgg%ﬂ%%&gs [ grlcg t he
invention in which Bhedtd R6 together with the nitrogen atomto which they
are bonded forma piperidinyl or norpholinyl. Preference is given for the
pur poses of the present invention also to conpounds of the invention in
which R7 is hydqy 15 .Prefer i 1AV, t. pese sent
i nvention aIsoq?%g%g%%édﬁgél%?tﬁ€§§qp%§gﬁvﬁgﬁkgﬁul ﬁ%ﬁﬁhéﬁﬁé§%§%?%gﬁﬁggﬁ

Preference is gieatertion it hdidhR Do Hesropén bhaethyesent invention also to
conpounds of 20 the invention in which RO is hydrogen. The invention
further relates to a process for preparing the conpounds of the fornula

(1), where the P%%Rgengsgigén I”or?qhé Bﬁr[EULe% of the present invention also to compounds of

10  the invention in which R’ and R® together with the nitrogen atom to which they are

bonded form a piperidinyl or morpholinyl.

Preference is given for the purposes of the present invention also to compounds of
the invention in which R is hydrogen.

15
Preference is given for the purposes of the present invention also to compounds of

the invention in which R® is hydrogen.

Preference is given for the purposes of the present invention also to compounds of

20  the invention in which R’ is hydrogen.

The invention further relates to a process for preparing the compounds of the formula

(1), where the compounds of the formula

25



BRMBRO RRZNOHORRR' " O 25 7 DECEMBER 2006 -26 in which R' to R4 and
R7 to RO have the neaning indicated above, where the conmpounds’ RECEMRBER 2006
where appropriate be in activated form(acg!5 donor), are reacted with
compounds of the formula 5 HNRSR6 (I11),“"Tn which R5 and R6 have the

meani ng i ndi cated above. 10 Were appropr| ate, reaction of conpounds of the
formula (11) with corrpounds of the %rrmla (I'11) is preceded by bl ocking of
reactive funct iimrdli¢h |Fest0(B gmdeeeo & haye t&lanneammg)ndlcat@brabmmdshané thde

formula (11). This t st andard net hods tective group
chemstry. Pr eF%’PB?I't@(E@) S\Wéﬁlef%apgé‘?ﬁf‘ AT IP@CBY%?%WQ »on R (or
R2), or as substituents in the radicals R3 and R3 , with partlcular
preference for 15 Boc. Reactive functionalities in the radicals R5 and R6 of
conpounds of t laee eastediwath compoindsrof thenforrodlaced al ready protected into the
synt hesi s, gvith preference for acid- |labile protective groups (e.g. Boc).
After reactton has take place to give conpounds of the fornmula (1), the
protective groups can be elimnated by ¢geRQrégection reaction. (11f5h| s takes

pl ace by standard net hods of protective group chem stry. Deprotection 20
reactions under acidic conditions are preferred. If, for exanple, R2 in

comounds of e gaiae Hohgh 3 BLELESIE R, unl oh oan be selecti vely
foll owed by functionalization of the exposed am no function (R2 = H wth
25 the desired substituent R2. Suitable for converting the conmpounds (I1)
into the atdi vaYlsae dppropriaie,yrbaction of formpaynds pbthedrumylh €11) withisomppwidsed thuch
as, for exanpl (taérml}lﬂaNl(Hﬂi ies"tpr}gcle_d’ed 'ﬂ’yl\{)l’oélging ro?prgllc-tfve functionalities (e.g. free amino
functions) in compounds of the formula (II). This takes place by standard methods of
protective group chemistry. Preference is given to acid-labile protective groups on R!
(or R?), or as substituents in the radicals R* and R, with particular preference for
15  Boc. Reactive functionalities in the radicals R’ and R® of compounds of the formula
(IIT) are introduced already protected into the synthesis, with preference for acid-
labile protective groups (e.g. Boc). After reaction has take place to give compounds
of the formula (I), the protective groups can be eliminated by deprotection reaction.
This takes place by standard methods of protective group chemistry. Deprotection

20  reactions under acidic conditions are preferred.

If, for example, R?in compounds of the formula (I) is a protective group which can
be selectively eliminated, deprotection (e.g. hydrogenolysis in the case of R?=2)
can be followed by functionalization of the exposed amino function (R2 = H) with

25  the desired substituent R°.

Suitable for converting the compounds (II) into the activated form (acyl donor) are,
for example, carbodiimides such as, for example, N,N’-diethyl-, N,N’,-dipropyl-,
N,N’-diisopropyl-, N,N’-dicyclohexylcarbodiimide, N-(3-dimethylaminoisopropyl)-
30 N’-ethylcarbodiimide hydrochloride (EDC) (where appropriate in the presence of
pentafluorophenol (PFP)), N-cyclohexylcarbodiimide-N-propyloxymethyl-
polystyrene (PS-carbodiimide) or carbonyl compounds such as carbonyldiimidazole,

1,2-oxazolium compounds such as 2-ethyl-5-phenyl-1,2-oxazolium 3-sulfate or 2-



N, N -diisopropyl -, N, N -dicycl ohexyl carbodii m de,
N- ( 3- di net hyl ani noi sopropyl) 30 N -ethyl carbodiini de hydrochl o iRieCEMBER 2006
(where appropriate in the presence of pentafluorophenol (PFP)),
N- cycl ohexyl car bodi i m de- N- pr opyl oxynet hyt 27 pol ystyrene (PS-carbodiim de) or
car bonyl compounds such as carbonyl dii m dazole, 1,2-oxazolium conpounds
such as 2-ethyl -5-phenyl -1, 2-oxazolium 3-sulfate or 2 7 DECEMBER 2006 - 27
tert-butyl - 5- medrhiplityk6xeethylisorazotinmh pexchlogate,06r acylhiairion corgpomwly nsikhsascP- as
2- et hoxy-1-ethoxycarbonyl -1, 2-di hydraqui noline, or propanephosphonic
anhydri de, or e?1965—&fe§ho>é'ﬁ§r§p@fldp$rgt}ggrqﬂulnol1ne, or propﬁxepgosphomc ydride, or
bi 5(2-0x0- 3 Oxaghiyfl WHlokpIARAROT Y B DEkdIS Atzolidinyphosphory! | chlorid

éP,?( g)ﬂ (?ng i pﬁogﬁ 3 e ”Pi )LE)OO%)&%)I‘}’ at e o g s

benzotri azol yl oxyt I me am no oni um hexa r osphat e or
(benzot ri azol - betydoyriddpN]dXytrifdirhethylamixid)phasplooriunm hbecaffluormpbpiphaehabe (GIBTU),

2- (2-ox0-1-(2H) -pyridyl)-1,1 3, 3-tetranet hyl uroniumtetrafl uoroborate
(TPTU) or 02 ( {easeipaziidry)-ALNIN LN yleframefyyhironsumy @mﬂwpﬁ%ﬁﬂﬁaﬁi(ﬁ%ﬁ)’ 2-
hexaf | uor ophosphate . \TLD: 1.9k } . .
bengot 11 azol - 1Y PR HEPHIARHL 1y etmmettyluonium tetraivorhorate (TPTU) or O
(BOP), or mixt (T-ezabehzddieob 1wil)-N,NAE 8 -tetrdinethylapgiwpr i at e hexaflubBoptosphate
presence of coupling additives such as 1- hydr0f<ybe,n%otri aé?rll,e (Eg?ﬁg) .

Exanpl es of baédAThDe al kalq' netal beaeeBAzeleksyloxyEs(digethylgmiagp ONWBY| um
or potassium i b : r i S h e
trial kyl am nes?légea?@apotp? ??pgxtﬁ ﬁy Bqa?n'i) hgl? \ neétghoyfﬂfrlr%r%%gﬁl ?%%ég @%eﬁétar@?o |r161(t=,\er i ne,
4-di met hyl a0n nefeyprésgheeof chapling atdithes soghydselt-hydraxgbeazotSatole(HOBYhi ch ar e
suitable in this case are inert organic solvents which are not changed
under the reaction conditions. These include hal ohydrocarbons such as

di chl oromet hang, of L | Fh0L0 98t Qﬁﬂ?ﬂé?éidéa%&{a 9,”§1ﬁ?}:§§$ for eQErgéE,”?ct)dilhxgx' Hene.

20 tetrahydrofuran, dioxane, acetonitrile or dinme or mam
| i kewi se possi pbtassiim carpnatg, bt bidarbeaawf ot begasinl baspd suchhahyriliibylamines, e.g.

di chl or onet hane, an di hyl f ormam de are partjcularly preferred. .
Activation wi tHle%lY?%m'élEa REtyimeEpEpine. %mimmewn@{ ét‘ﬁ@ﬁ%lﬁ‘!lﬂ?@ﬁ}dmﬁ

15  or diisopropylethylamine.

Solvents which are suitable in this case are inert organic solvents which are not
changed under the reaction conditions. These include halohydrocarbons such as
dichloromethane or trichloromethane, hydrocarbons such as benzene, toluene,
20 tetrahydrofuran, dioxane, acetonitrile or dimethylformamide. It is likewise possible
to employ mixtures of the solvents. Anhydrous dichloromethane and

dimethylformamide are particularly preferred.

Activation with O-(7-azabenzotriazol-1-yl)-N,N,N’ N’-tetramethyluronium

25  hexafluorophosphate (HATU) in dimethylformamide is preferred.

The compounds of the formula (III) are known or can be prepared in analogy to

known processes.

30 The compounds of the formula (II) are known or can be prepared by cleaving the

ester in compounds of the formula



25 hexaf | uorophosphate (HATU) in dinethylformamde is preferred. The
conpounds of the fornmula (I11) are known or can be prepared i n 72RECEYBER 2006
known processes. 30 The conpounds of the fornmula (11) are known or can be
prepared by cleaving the ester in conpound-of the fornula 7 DECEMBER 2006
-286a RO\ / \/ ORr ROOI Il RRNN JI OR ~la)' NORaRa. 14 RO in
which 5 Rl to R4 and R7 to RO have the neaning indicated above, and R10 is
benzyl (alternatively for alkyl | or ethyl). This ester cleavage
takes place when R10 is penzy i th hydrogen in the 10 presence
of palladiumon carbon. &% BRs case are inert organic

sol vents which are not changeg~und caction conditions. These include
hal ohydr ocar bons such as diefil or gget hane or i chl or onet hane, hydrocarbon
such as tetrahydrofuran, di oxang, di hyl f oqmam de or al cohols (with

preference for nethanpl,
presence of acid mﬁtH?ggNo '
possi ble to enpl oy m xtures ofll thgs rvernts. Fo mc acid in ethanol,
aqueous acetic acid and THE afe pgrti ulaR'y pr@ferred. An alternative
possibility is also to cleave the esters (R10 = benzyl, alkyl) to the 20
correspondi ng carboxylic acids by basic hydrolysis. Bases which are
preferably

Qé@ﬁre appi(fipy,i ate in the

ne It is |ikew se

in which
5 R'toR*and R’ to R’ have the meaning indicated above, and
R!®  is benzyl (alternatively for alkyl, e.g. methyl or ethyl).

This ester cleavage takes place when R" is benzyl preferably with hydrogen in the
10 presence of palladium on carbon. Suitable solvents in this case are inert organic
solvents which are not changed under the reaction conditions. These include
halohydrocarbons such as dichloromethane or trichloromethane, hydrocarbon such as
tetrahydrofuran, dioxane, dimethylformamide or alcohols (with preference for
methanol, ethanol and isopropanol), where appropriate in the presence of acid with
15 one or more acid equivalents. It is likewise possible to employ mixtures of the
solvents. Formic acid in ethanol, aqueous acetic acid and THF are particularly

preferred.

An alternative possibility is also to cleave the esters (R'®=benzyl, alkyl) to the
20  corresponding carboxylic acids by basic hydrolysis. Bases which are preferably
employed are aqueous lithium or sodium hydroxide. Suitable solvents in this case are
organic solvents which are partly or infinitely miscible with water. These include
alcohols (with preference for methanol and ethanol), tetrahydrofuran, dioxane and
dimethylformamide. It is likewise possible to employ mixtures of the solvents.

25  Methanol, tetrahydrofuran and dimethylformamide are particularly preferred.



enpl oyed are aqueous |ithiumor sodium hydroxide. Suitable solvents in this
case are organic solvents which are partly or infinitely ni scil BEGEMBER 2006
wat er. These include alcohols (with prefergnce for nethanol and ethanol),
tetrahydrof uran, dioxane and dinethylfornerfi"de. It is |ikew se possible to
enpl oy m xtures of the solvents. 25 Methanol, tetrahydrofuran and

di met hyl formam de are particularly preferred. 7 DECEMBER 2006 -29 8RO OR
RO/ \\/ OR R ORZ2R-N N ON CO R10 -- 2RNNNONAyC]—I RORIRR< z RO
RER3 R4 O(Il) (Jla) = R O R _RAN NN
R6 RLORR 1R O (9 in@Rt s 5

onpounds of
the fornula 8RO OR7 O 10 in
whi ch ZR\

Scheme 1: Synthesis of the exemplary embodiments

5 The compounds of the formula (IIa) can be prepared by cyclizing compounds of the

formula

10  in which

R'toR*and R” to R'? have the meaning indicated above,



R to R4 and R7 to R1O0 have the neaning indicated above, 7 DECENBER 2006

-30 where these conpounds are in activated form where appropri CWBERZOM
peptide coupling. An alternative possi bi I3 y i s a nmul ti stage process in
whi ch conmpounds of the formula 5RO OR R &-i R2NRzNII ORto

(W), ONttRORB RBR4A O 5inwhich R to Rand R7 to R10 have the

nmeani ng i ndi cated above, 10 R' after activation is pentafluorophenol, and
R12 i s an ami nehgse othesst icvmpgmm;pa(epirefa@timiw fBou) whes apmomatv,erbb/edem'yde
protective grou nati on.o m. rotective gr.ou R
Baual to. hydr dUBRGTE M lpBaiTersBYRY i R BRI eaan Stubh S pdtids ot o
conmpounds of tdefdgruml a (11a). Suitable for converting the corrpounds into
the activated formare, for exanple, 20 carbodiimdes such as, for exanple,
N, N -diethyl-, N, N,-dipropyl-, N N - diisopropyl-,

NN - di cycl ohexyl carbodiim de, N-(3-dinethylam noisopropyl)-N -

et hyl car bodi i m de hydrochl ori de X

pent af | uor ophenol (PFP)), Rroys
pol ystyrene (PS-carbodiimde) or
car bonyl di i m dazol e, 25 1, 2-oxa
2- et hyl - 5- phenyl -1, 2- oxazol i uj

ol T um corrpun
3-suRf at e g 2-

1.2 10 (IVa),
R RN 'I} OR
11 R O R R R4 O
5
in which
R'to R*and R to R!° have the meaning indicated above,
10
R''  after activation is pentafluorophenol, and

R is an amine protective group (preferably Boc),

15  are converted by protective group elimination of the amine protective group (to give
R equal to hydrogen) and subsequent cyclization under basic conditions into

compounds of the formula (I1a).

Suitable for converting the compounds into the activated form are, for example,
20  carbodiimides such as, for example, N,N’-diethyl-, N,N’,-dipropyl-, N,N’-
diisopropyl-, N,N’-dicyclohexylcarbodiimide, N-(3-dimethylaminoisopropyl)-N’-
ethylcarbodiimide hydrochloride (EDC) (where appropriate in the presence of
pentafluorophenol (PFP)), N-cyclohexylcarbodiimide-N’-propyloxymethyl-
polystyrene (PS-carbodiimide) or carbonyl compounds such as carbonyldiimidazole,
25 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



tert-butyl-5-nmethylisoxazolium perchlorate, or acylam no conpounds such as
2- et hoxy- 1- et hoxycar bonyl - 1, 2- di hydr oqui nol i ne, or propanephodBP¥&HMBER 2006
anhydride, or 7 DECEMBER 2006 -31 isobut chl orof ormate, or

I
bi s(2- oxo- 3- oxazol i di nyl ) phosphoryl chl orPdé or
benzotri azol yl oxytri (di met hyl am no) phosphoni um hexaf | uor ophosphate or 0-
(benzotriazol -1-yl)-N, N, N , N -tetranet hyl uroni um hexaf | uorophosglga_t e (HBTU),
2- (2- ox0- 1- (Asdbugy}r i dhjorpformate3, 3rt diis(AroxoiHyoxazohdiny)phespldryliocblovdet or
TPTU) or 0 5, (7-azabenzotr.iazol-.1 .-yvl)-N,N.N ,A N -tetrangethyl uroniu
g ex a]EJl) uor oph Osb%%cﬁgazo?ﬂ%ﬁ‘ltcﬁ elhylammg)p}losphomuni hexaﬁuor&ﬁmosffha"fe or'"b-

benzot ri azol - | bylZ8¥ikzbl- bYHLNEN, Ky Neute R st GidRRT UBkaffi¥sbhbo a&pgm,tze
(BOP), or m'xt(ures of th-gsp}_e Wi th bases, ﬁV\bﬁere.approprig:tﬂjé1 th{ t he pr;gsence
of 1- hydr oxybdRzworli-@ibpyridydst ),3,31etrErethplucenien totaideorabaratgl (A TU)nest &t

bonat h f odi t aSSj bopat
b car bonat 8, 7 Era SR TNV s BPaGunRELAEE (D) | R Son Eppace
triethyl am ne,HXTwt hyl nor phol i ne, b%ﬂﬁﬁﬁ%l-_leyWyitt‘iisi(ﬂ'iﬂietlﬂylamin\%phosphonium

di met hyl am nopyri dine or diisopropylethylamne. 15 Sol vents ich are
sui tabl e in t Hiexaftuosephosphath EBOP kg anixiren Pl these wikhi basesarvéhero epprepadie dd

under the reaction conditions. .These. incl al ohydr ocarbons such as
di chl or onet haﬁéeBtres"?nrcf8?1!5@P’g%?'h%{ﬁgf?laﬁé)ar@@?rtgons such as benzene, tol uene,
t etrahydrof uran, di oxane, dinethylformam de or acetonitrile. It is |ikew se

possible to enploy m xtures of the solvents. D chloronethane and
di met hy| f dPmarfixaepiaseof bepare nlkaliametpl parbprateseduchna@s, {at¢xemples sodianf or m of

a pent afl uorophenyl ester = F5) and subseguent base-catalyzed ring
closure is parpt(’?‘? P’é’rl%?lebﬁ’rnéger?regﬁcaf ORAf SBrTBr(fg?ﬁ@yofor%%écf ﬁ%l%lcﬁl % are
known, can be tﬁélﬁ?ﬁﬁﬁ&%s! m.@n%awmhmekmmthgh@e@m%, N-niyhylgipetiding 4-

conpounds of the formula 7 DECEMBER 2006 - 32
dimethylaminopyridine or diisopropylethylamine.

15  Solvents which are suitable in this case are inert organic solvents which are not
changed under the reaction conditions. These include halohydrocarbons such as
dichloromethane or trichloromethane, hydrocarbons such as benzene, toluene,
tetrahydrofuran, dioxane, dimethylformamide or acetonitrile. It is likewise possible
to employ mixtures of the solvents. Dichloromethane and dimethylformamide are

20  particularly preferred.

Activation in the form of a pentafluorophenyl ester (R” = CgFs) and subsequent

base-catalyzed ring closure is particularly preferred.

25  The compounds of the formula (IV) are known, can be prepared in analogy to known

processes or by reacting compounds of the formula



BROOR7T RORRNRI2Z N 1 NORbo (), 11 RORB RB Ra Oin which 5 R to
R4 and R7 to R10 and R12 have the meaning indi cated above, and’ PRCEMBERZ006
silyl protective group, in particular 2-(t r3'bmat hyl silyl)ethyl, after
elimnation of the protective group on R1Z°“with fluoride, in particular
with 10 tetrabutyl ammoni um fluoride. The suitable solvents in this case are
i nert organic solvents which are not changed under the reaction conditions.
These i ncl ude hal ohydrocarbons such di Qr onet hane, hydrocarbons such
as benzene, tol uene, tetrahyﬂ of [ 15 di met hyl formam de. It
is |likew se possible to enploy m nts. The preferred

sol vents are tetrahydrofuran and The conpounds of the
formula (1Vb) are known, can be prepated i known processes, or
by reacting conpounds of the fp R R2N O HN OR10 (V), RO K4
O 7 DECEMBER 2006 -33 pmonfi-ef - andcﬁ{a {@¥bg t he meani ng
i ndi cated above, 5 R' Is a sil conpounds of the

f I RO '
ornul a T R R & o

in which
5 R'toR*and R’ to R'" and R have the meaning indicated above, and
R'"  isasilyl protective group, in particular 2-(trimethylsilyl)ethyl,

after elimination of the protective group on R'%, with fluoride, in particular with

10 tetrabutylammonium fluoride.

The suitable solvents in this case are inert organic solvents which are not changed
under the reaction conditions. These include halohydrocarbons such as
dichloromethane, hydrocarbons such as benzene, toluene, tetrahydrofuran, dioxane
15 and dimethylformamide. It is likewise possible to employ mixtures of the solvents.

The preferred solvents are tetrahydrofuran and dimethylformamide.

The compounds of the formula (IVb) are known, can be prepared in analogy to
known processes, or by reacting compounds of the formula
20



O 12 RN3OH ~), R3 R3. 10 in which R3, R3, RO and R 2 have the neaning

i ndi cated above, and 15 where the conpounds may where appropr i7RECEMBER 2006
activated form Suitable for converting the conmpounds into the activated
formare, for exanple, carbodiinides such33ds, for exanple, N N -diethyl-,

N, N, -dipropyl-, N,N- 20 diisopropyl-, N N -dicycl ohexyl carbodiim de,

N- ( 3- di met hyl am noi sopropyl )-N et hyl carbodi i m de hydrochl oride (EDC) (where
appropriate in the presence of pentafluorophenol (PFP)),

N-cycl ohexyl car bodi i m de- N - propyl oxynet hyl - pol ystyrene (PS-carbodiim de)
or carbonyl corpddids such as carbonyl diimn dazole, 1,2-oxazolium conpounds
such as 2-ethyl-5-phenyl -1, 2-oxazolium 3-sulfate or 2 25
tert-butyl-5-nmethylisoxazolium perchlorate, or acylam no conpounds such as
2- et hoxy- 1- et IR RERDRAR M ahd R 8 hydre gieimehimnendieatep abBpanephosphoni ¢
anhydride, or isobutyl chloroformate, or

bi s( 2- oxo- 390xazol i di nyl ) phosphoryl chloride or

benzotri azol yl (ﬁfyt r iig %isi{@hpgtk?[meg%%@osphoni um hexaf | uor ophosphate or 0-
- NN, , N' -1

(benzotriazol - 1-yl) et hyl ur oni um hexaf | uor ophosphat e
(HBTU), 2 30 (2-o0x0-1-(2H)-pyridyl)-1,1, 3, 3-tetranethyl uroni um

tetrafl uoroborate (TPTU) or O 7 DECEMBER 2006 -34

(7- azabenzot ri awith campaundpoithgiforrpula et r anet hyl ur oni um hexaf | uor ophosphat e
(HATU) or benzotriazol-1-yloxytris(dimethyl am no)phosphoni um

hexaf | uor ophosphate (BOP), or m xtures of these wth bases, where
appropriate with addition of coupling additives such as

1- hydr oxybenzotri azol e (HOBt). R’ 0

i
R'*—N VD),
oo
R R®
10

in which

R, R*, R® and R'? have the meaning indicated above, and
15

where the compounds may where appropriate be in activated form.

Suitable for converting the compounds into the activated form are, for example,
carbodiimides such as, for example, N,N’-diethyl-, N,N’ -dipropyl-, N,N’-
20 diisopropyl-, N,N’-dicyclohexylcarbodiimide, N-(3-dimethylaminoisopropyl)-N’-
ethylcarbodiimide hydrochloride (EDC) (where appropriate in the presence of
pentafluorophenol (PFP)), N-cyclohexylcarbodiimide-N’-propyloxymethyl-
polystyrene (PS-carbodiimide) or carbonyl compounds such as carbonyldiimidazole,
1,2-oxazolium compounds such as 2-ethyl-5-phenyl-1,2-oxazolium 3-sulfate or 2-
25  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-ox0-3-oxazolidinyl)phosphoryl chloride or
benzotriazolyloxytri(dimethylamino)phosphonium hexafluorophosphate or O-
(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HBTU), 2-
30 (2-oxo-1-2H)-pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate (TPTU) or O-



B SE . g e SO

5 Exanpl es of bases are al kali metal carbonates, such as, for exanple,

sodi um or potassi um carbonate, or bicarbonate, or preferably7d ER2(06
such as trialkylamnes, e.g. triethylamne, N nethyl norpholine,

N- net hyl pi peri di ne, 4- dinethyl am nopyri didfe or dii sopropyl et hyl am ne. 10
Sol vents which are suitable in this case are inert organic solvents which
are not changed under the reaction conditions. These incl ude

hal ohydr ocar bo(¥sazbedtrotgmzoH1 yhHeNoNE N aeteantathylnionhimor onet hexefluotpplivsphatebons

such as benzen uene, acetonitrile, tetrahydrofuran, di.o e or .

di net hyl fornanﬁﬂ%l.f%t is |i%ewise p58ZetHRE Jolp é‘ﬁ@f‘asftﬂﬁ’ia%@e osphonijm

sol vents. Anhy ' ; | ; ' <L GLhar |y
preferred. Rea%@gﬁoﬁhﬁﬁg&g ;(g?g?’gg r@? %@%ﬁ%ﬁ%%ﬁ%%?ﬂ%&r %%@frgﬁﬁ}f g}rﬂndhne S
particularly pidifiar ofedupis ddditives spduasdshydroxytenfariazdla(HOB)). are known or

can be pregﬁared in anal ogy to known processes. The conpounds of the formula
(V) and thelr salts (e.g. hydrochlorides) are known, 25 can be prepared in

AL Soon RSB O PRI I O, f LiLoL 6,
potassium carbonate, or bicarbonate, or preferably organic bases such as
trialkylamines, e.g. triethylamine, N-methylmorpholine, N-methylpiperidine, 4-
dimethylaminopyridine or diisopropylethylamine.

10

Solvents which are suitable in this case are inert organic solvents which are not
changed under the reaction conditions. These include halohydrocarbons such as
dichloromethane or trichloromethane, hydrocarbons such as benzene, toluene,
acetonitrile, tetrahydrofuran, dioxane or dimethylformamide. It is likewise possible

15 to employ mixtures of the solvents. Anhydrous dichloromethane and

dimethylformamide are particularly preferred.

Reaction in the presence of HATU and N,N-diisopropylethylamine is particularly
preferred.

20
The compounds of the formula (VI) are known or can be prepared in analogy to

known processes.

The compounds of the formula (V) and their salts (e.g. hydrochlorides) are known,
25  can be prepared in analogy to known processes, or by preparing compounds of the

formula



5 R, R, R4, R7, R8 and R10 have the neaning indicated above, R' is a
silyl protective group, and R13 is an amine protective group, ®PEGEMBER 306
Boc, by deprotection on R13. 10 This takes_  place by standard nethods of
protective group chem stry, when R13 is Bot - preferably wth hydrogen
chloride in dioxane. 7 DECEMBER 2006 -36 3RO OR7 BRO OR7 2R-N O 13RN CO
R70 2RNO HNCR2Ro R ORR RA2ROR" R(Va) N Rs 12R 0 (M) OHR3 R3.
eROCRT 6RO\ / ORR R BRRPp N—A 10 R—hzRN 2RN R3 /x13 N R CO2R 2R N
03 RT N CO2Rm HO (1V) OR Rl ROdRAKQOWRs R3 ~ 12R
1 0N2 2R RO RCO2R10 R RO | Va)

in which
5 R R,RYR, R®andR'"  have the meaning indicated above,
R isasilyl protective group, and
R"”  isan amine protective group, in particular Boc, by deprotection on R".
10

This takes place by standard methods of protective group chemistry, when R" is Boc

preferably with hydrogen chloride in dioxane.



Scheme 2: Synthesis of protective derivatives of biphenonmycin 5 The
conpounds of the formula (Va) are known, can be prepared in andTUEGEMBER0¢
processes, or by reacting conpounds of the formula 7 DECEMBER 2006 -37 O
7ROB O R 13 NOR 10 (VID, R in which 3R and R7 have the neaning

i ndi cated above, R10 is benzyl or alkyl, and R13 is an am no protective
group (preferably Boc), 10 with corrpounds of the fornula BRO/ I OR 11 N~)>
ZR-NR O 15 in which R, R2 and R8 have the neaning di cated above, and
Rl' is a silyl praqt : i nyparticul ar 284 pet hyl . 20
The reaction, knowR [ cp%actl on (Synlett O 074210; Chem

Rev. 1995, 95, 2457-2
catal ysts and a base,

Scheme 2: Synthesis of protective derivatives of biphenomycin

5  The compounds of the formula (Va) are known, can be prepared in analogy to known

processes, or by reacting compounds of the formula



-38 preferably in the presence of

bi s(di phenyl phosphi no) ferrocenepal | adi un(11) chloride

Suitable solvents in this case are inert O'Fi'ﬂ

changed under
benzene, tol uene,
sul foxide. It
D net hyl f ormam de and di et hyl

t et rahydr of ur an,

5 the reaction conditions.~
di oxane,
is |likew se possible to enploy m xtures of the sol vents.

sul foxide are,particularly preferred. 10 The

and ces/’ ECEMBERI006

ani ¢ sol vents which are not
ése include hydrocarbons such as

di met hyl f ormam de or di net hyl

conpounds of the formula (VII) ar , sap_be prepared in analogy to
known processes, or by reactimg g of{the formula 7RO OR10 \ i[a),
R13 N O 15 in which R4 and R hawe=t/he ngpm i ndi cated above, 20 R10 is
benzyl or alkyl, and R13 is an am@no protectilve group (preferably Boc), with

bi s(pi nacol at o) di boron. This reagtion, gnomn as a speci al riant of the
Suzuki 25 reaction (J. ()é?a Chef_ ] , 7508-7510; Tetrahédfon Lett., 1997,
3841-3844), takes place i'h thg prfsence of palladiumcatal ysts and a base,
preferably in the presence ofRbi sOdi phenyl phosphi no) f err ocenepal | adi unm(11)
chloride and of potassium acetate. 7 DECEMBER 2006 -39 Suitable solvents
in this case are inert organic solvents which are not changed under

in which

5 R'andR’ have the meaning indicated above,

R s benzyl or alkyl, and

R?  is an amino protective group (preferably Boc),

10

with compounds of the formula

, OR" (VIO),

15 in which

R!, R? and R? have the meaning indicated above, and
R!

20
The reaction, known as the Suzuki reaction (Synlett 1992, 207-210; Chem. Rev.

is a silyl protective group, in particular 2-(trimethylsilyl)ethyl.

1995, 95, 2457-2483), takes place in the presence of palladium catalysts and a base,



the reaction conditions. These include hydrocarbons such as benzene,

tol uene, tetrahydrofuran, dioxane, dinethylformanide and di neDIHEMBER 2006
sul foxide. It is likewise 5 possible to e éoy m xtures of the solvents.

D net hyl f ormam de and di net hyl sul foxide ate particularly preferred. The
conpounds of the formula (Vila) are known, can be prepared in analogy to
known processes, or by reacting conpounds of the formula 10 7ROl R13 N
(1X), RQ O i npniferablylif the presehcRdf his(diphérey Ipheaphing) férmatienepatlddianglip chlande R13
is an am no prot&cti.ve ghou% (preferably Boc), after activation of the free
car boxyl at e fuftt FERCEHIROYGR- OH (preferably benzyl 20 al cohol, allyl

al cohol and | ower aliphatic alcohols) in the presence of 4-

di met hyl am nopyri di ne. Suitable for converting the carboxylic acids into the
acti vat ed for mSartehle falvenss amplliscase arer iped iorganceslvanthwhish atonoteshangsddeynder

N, N -diethylL-, N N, -di vl - N -. 25 di. | -
NN - evel Shede et oniions. Thdre inf R aRoC R0 ~sugh 49 bgpzene, toluene
et hyl car bodi i midRnhydareh@dade difBEyifohthayiat ehemydieaistgstiiel de- N -

propyl oxynet hyl - pol ystyrene (PS-carbodii m de) or carbonyl conpounds such as
car bonyl di i m dazol e. 7 DECEMBER 2006 -40 Suitable solvents in this case are

inert organic sol vents whic re nqt changed der, the.reaction conditjons.
These i ncl ude ita Sﬁﬁ%‘?&ﬁ?éﬁ?ﬁ%‘ h%os O%gnﬁﬁug%lﬁgﬁﬁ?lﬁﬁlﬁé'e%’rm&hl MBS #hane,
hydr ocar bons S%ﬁetﬁﬁ SHEDZE0 Gre PaPlidi®R, préfefe@ni trile, 5 tetrahydrofuran,

di oxane or dinethyltormam de. 1t is I'ikew se possible to enpl oy

10
The compounds of the formula (VII) are known, can be prepared in analogy to
known processes, or by reacting compounds of the formula
'RO |
10 a),
R OR (Vila)
L4
R O
15
in which
R*and R’ have the meaning indicated above,

20 R'"  isbenzyl oralkyl, and
R"  isanamino protective group (preferably Boc),

with bis(pinacolato)diboron. This reaction, known as a special variant of the Suzuki
25  reaction (J. Org. Chem. 1995, 7508-7510; Tetrahedron Lett., 1997, 3841-3844),
takes place in the presence of palladium catalysts and a base, preferably in the
presence of bis(diphenylphosphino)ferrocenepalladium(Il) chloride and of potassium

acetate.



m xtures of the solvents. Anhydrous dichl oronet hane and acetonitrile are
particularly preferred. Reactions with activation by EDC or DI C7DEGHYBER 2006
acetonitrile or dichloronmethane 10 at |ow_tenperature (-10C) are preferred.
The conpounds of the forrmula (VII1) are knowWrd, can be prepared in anal ogy to
known processes, or by reacting conpounds of the formula 8ROI1 ZR-N CH

(Xa), R 15 in which R, R2 and R8 have the neani ng indicated above, 20
after activation of the free carboxylate function with "R-COH (preferably 2-

trimethylsilyletha in the presence of 4-dinethyl am. ine. abl e
For "conver t| ho THEDEAPHSR RNSERIGH Mg TREMACTH 63 S Homtnat ehiieed tnde
exanple, 25 Cath@Q@hdthnd@&l&Mﬁﬁ Thesd YclEdMPdrBcardoty s6HELEWenzene, toluene,
N, N ,-dipropyl-, N, N- diisopropyl-, N N -dicyclohexylcarbodiim de,

N- ( 3- di net hyl artﬁmdlyslmfurapydboxan& danttjnylrﬁanmddcv andl dirhsthylositfosided i§ Emc)mse

(PS car bodh im FRRBE I FBRIN TOVEBuNGLS ke CRBRBURT A dusommetht ©"°

Sui t abl e sol venyu$fokideafd sarGanglypRfdmRart organic sol vents which are not
changed under 5 the reaction condltlons These incl ude hal ohydrocar bons

such as di chl oronmet hane or trichl oronethane, hydrocarbons such as benzene,

tol uene, acetonitrile, tetr r of di oxane or di,meth rmamde It is
| i kewi se possi Eh@ ?‘anpﬁff%ﬁ%lg?mugas?gga @?ﬂ%ﬁﬁg be ARy %ff@dg analogy to
di chl or omet hane,RReh R6&LQRI ér'tly Ra@n@ compounds of the formula

10
'RO |
13 _OH (IX),
R™—N
14
R" O
in which

15 R'andR’ have the meaning indicated above, and

RY  isan amino protective group (preferably Boc),

after activation of the free carboxylate function with '°R-OH (preferably benzyl
20  alcohol, allyl alcohol and lower aliphatic alcohols) in the presence of 4-

dimethylaminopyridine.

Suitable for converting the carboxylic acids into the activated form are, for example,
carbodiimides such as, for example, N,N’-diethyl-, N,N’,-dipropyl-, N,N’-
25  diisopropyl-, N,N’-dicyclohexylcarbodiimide, N-(3-dimethylaminoisopropyl)-N’-
ethylcarbodiimide hydrochloride (EDC), N-cyclohexylcarbodiimide-N’-
propyloxymethyl-polystyrene (PS-carbodiimide) or carbonyl compounds such as

carbonyldiimidazole.



particularly preferred. 10 Reactions with activation by EDC or DI C

absol ute acetonitrile or dichloromethane at |ow tenperature (- 1MEM3¥R2006
preferred. The carboxylic acids of the forEBJI a (I Xa) are known, can be
prepared in analogy to 15 known processes;”or by deprotecting conpounds of
the formula eRO 15RRNOH ( ), R Oin which 20 R and R8 have the neaning
I ndi cat ed above, and R15 is an am no protective group, in particul ar Boc,
25 in the first stage on R15. This takes pl ace by st andard met hods of

protective group., .chem str when R15 is Boc. pr wi t h _hydr ogen

i or s de i n°ay SRAHEE STVEE Hi e R RS gtRgic Sy ¥ i Al hEPaRd e
di chl or omet hanghei rgadtiof dBhEBAE These MERUE hAIGRYAToEarBbns R fas dichiRomehbhd N
free amine 8ROl OCH(IX)' HNRO 5 in which R and RS have the neani ng

i ndi cat ed abov#ichi@ompibere,t hbydiatarbonsay sudher @s apbingprd, at wlusaej n ac¢tenitrilemn of
a salt, pr eg er %?rlaxydrgxlgerm?c(ﬁcl))?arnledo? &meﬁlryitfo{‘nlljgnrn acgt ffjsltlekewme possible to employ
mixtures of the solvents. Anhydrous dichloromethane and acetonitrile are

particularly preferred.

Reactions with activation by EDC or DIC in absolute acetonitrile or dichloromethane

10  at low temperature (-10°C) are preferred.

The compounds of the formula (VIII) are known, can be prepared in analogy to

known processes, or by reacting compounds of the formula

*RO |
) OH (IXa),
Ry
R O
15
in which
Rl, R? and R® have the meaning indicated above,
20

after activation of the free carboxylate function with ""R-OH (preferably 2-
trimethylsilylethanol) in the presence of 4-dimethylaminopyridine.

Suitable for converting the carboxylic acids into the activated form are, for example,
25 carbodiimides such as, for example, N,N’-diethyl-, N,N’ -dipropyl-, N,N’-
diisopropyl-, N,N’-dicyclohexylcarbodiimide, N-(3-dimethylaminoisopropyl)-N’-
ethylcarbodiimide hydrochloride (EDCO), N-cyclohexylcarbodiimide-N’-



is reacted in the second stage wwth R2-X, in which R2 has the neaning
indicated above, and X is a leaving group, in the presence of7 BEGRYBER 2006
inert solvents, where 15 appropriate in the presence of potassium i odide,
preferably in a temperature range from 0C Vla roomtenperature to reflux of
t he sol vent under atnospheric pressure around. Mesyl ate, tosylate,

succi nate or hal ogen are preferred for X, with chlorine, bromne or iodine
bei ng pref erredpﬂopylohwhe@ghpolgﬁlyﬁnamPISemhn‘diihﬁdﬁsoamm&hﬂabémpﬂrﬂs such as
carbonates such a 14 exa sodi um or potassium carbonate, or

bi car bonat e, orcaég‘ifﬁ’ ym such as trialkylamines, e.g. triethylanne,
N- et hyl pi peri di ne, 4- d| rret hyl am nopyridine or dii sopropyl et hyl am ne. 25
Sui tabl e solvents in this case are inert organic solvents which are not
changed under $Sineablesudvéntmincthisdiasd aasneriTigaricisnblendeviieh aﬂwrdrt @harged nedauch

as di chl or onet hane or i ¢hl or t hane, drocarbons s enze

tol uene, acet ont rrF‘TCé‘OH?O'Eé %EESEGB ude Eé {‘%‘fri’%ﬁﬁ%’rséf‘ 3?1 ﬁ’é‘%ﬁ anie or

acetone or di "E&iaﬂ%&flgmede a&droeafbdélg (che ROSSbedbénel O toMfe,M é&éfis&&ﬂe,f
and

t he sol vents. or mami or omet hane areé particul ar
preferred. i RO ietfah)rdrm@td dioxant R@dlm\ethyffonﬁhmlm Ityis QHkeWid paREible! Ri\lemto@ o]
1

g (Oe% }1\/ | \ R:) 4n1xtures ol" X%hg )solv$étls A r(l):s@[j cgﬁ'l'lwogcq%g% ansll:{l aceto'nlt%ﬁg {are\
particularly preferred.
10
Reactions with activation by EDC or DIC in absolute acetonitrile or dichloromethane

at low temperature (-10°C) are preferred.

The carboxylic acids of the formula (IXa) are known, can be prepared in analogy to

15  known processes, or by deprotecting compounds of the formula

RO |
15R—l?l
R O
in which
20
R!' and R® have the meaning indicated above, and

R"  isan amino protective group, in particular Boc,

25 in the first stage on R'>. This takes place by standard methods of protective group

chemistry, when R" is Boc preferably with hydrogen chloride in dioxane or with



RLORORLORLORL (IXb) (IXc) (IXa) (VIIl) 1R7 1 0 1DRN ROORT O
(Vila) ZRNO "RNCXR2RI0O p RLOR" R/ \ I aRO/ \ BO- (Va) -.tDECEMBERR2@D6
ZRNO R ORI1 R OR" (MI1l) (Villa) 5 Schenme 3: Synthesis of

bi phenyl - bi sam no acid derivatives RZ can‘ﬁ%tionally be a protective group
(e.g. Z, i.e. benzyloxycarbonyl). 10 In an alternative process, the
conpounds of the fornula (Va) can be prepared by reacting conpounds of the
fornul a 7 DECEWDRISr&d66c acid4din dréhlorotieiiané VA Itle)) presditd dfl skéhllQumountsvbf elates. R’

and R7 have the neanjng i ndi cated above,
The resulting free amine

(IXc),

in which
R!and R® have the meaning indicated above,

10  where the amine may where appropriate be in the form of a salt, preferably

hydrochloride or trifluoroacetate,

is reacted in the second stage with R?-X, in which R? has the meaning indicated
above, and X is a leaving group, in the presence of a base in inert solvents, where
15 appropriate in the presence of potassium iodide, preferably in a temperature range
from 0°C via room temperature to reflux of the solvent under atmospheric pressure
around. Mesylate, tosylate, succinate or halogen are preferred for X, with chlorine,

bromine or iodine being preferred for halogen.

20 Examples of bases are alkali metal carbonates such as, for example, sodium or
potassium carbonate, or bicarbonate, or organic bases such as trialkylamines, e.g.
triethylamine, N-methylpiperidine, 4-dimethylaminopyridine or

diisopropylethylamine.

25  Suitable solvents in this case are inert organic solvents which are not changed under
the reaction conditions. These include halohydrocarbons such as dichloromethane or

trichloromethane, hydrocarbons such as benzene, toluene, acetonitrile,



R10 is benzyl or alkyl, and R13 is an am no protective group (preferably
Boc), 10 with conpounds of the formula CH3 8RO f | B O CH3 7OBCEMREKRH06
OR (Mlla), ZRNR O 15 in which Rl, R2 and R8 have the neaning indicated
above, and R' is a silyl protective group;43in particul ar
2-(trinmethylsilyl)ethyl. 7 DECEMBER 2006 -45 The reaction, known as the
Suzuki reaction (Synlett 1992, 207-210; Chem Rev. 1995, 95, 2457-2483),
takes pl ace i ntetlakydrofisan) akoxahe padetoddi arndigethgl fpahamaledItais Hikeevise possibly abl y
in the presence of bis(diphenyl phos hi no) f err ocenepal | adi un(l ) chloride

and cesi um car B%?na‘{“étmss Stfl tthh | leeats, e Rimgethylfermagnide, sand;  dicklprgmetipng a arec

sol vent s mhlch % gpged under the reaction conditions. These include
hydr ocar bons s c as anene[ tol uene, tetrahydrofuran, dioxane,

di met hyl f ormam de and di nethyl sulfoxide. It is |likewi se possible to errpl oy
m xtures of the solvents. D nethylformam de and dimethyl 10 sul foxide are
particularly preferred. ecorrp ds of thefob la (VIlla) can be prepared

fromthe conpounds ofR RO o

13RN

1
(IX) (Vlla) (vu) >—’
o “RN‘ CO,R™

11

,s? Yol ? ol

(IXb) (iXc) (ixa) (Vi)
R !
’°RN OR'
R" O
e o "RN COR™
R’ OR"'
? 8 ﬁ o
-' 11 11
(viil) (Vilia)
5
Scheme 3: Synthesis of biphenyl-bisamino acid derivatives
R’ can optionally be a protective group (e.g. Z, i.e. benzyloxycarbonyl).
10

In an alternative process, the compounds of the formula (Va) can be prepared by

reacting compounds of the formula



formula (VII1) by the process described for conpounds (VII). 15 The

enanti oner pure conpounds of the formulae (IX) and (I Xb) are KnRROGEMBER200e
obtained fromracem c precursors by known processes, such as, for exanple,
crystallization with chiral am ne bases or-4%y chromat ography on chiral
stationary phases. 20 The conpounds of the fornulae (IX) and (I Xb) are
known, can be prepared in analogy to known processes, or by decarboxylating
conmpounds of the formulae 7RO 8RO 1 COOR14 ,5 COOR R 314 COOR14 R R7
COOR14 N (Xa), in which 25 R4, and d R and R8 have the neaning

i ndi cat ed above, 7 DECEMBER 200804 and R15 are an amino protective
group, and R14 is alkyl (particular}@@preferably ethyl). 5 This reaction
preferably takes place in basic nefumin a water-ethanol nmxture. The
conpounds of the fornmulae (X) and (Xa) arg known, can m@epared i n anal ogy
to known processes, or by r%ﬁt_i sopddtinds of the fornulaé 10 7RO RO Br
Br (m ()d@a) in which 15 a R8 [have the neaning indi cated above,

R* O

in which
5 R'andR’ have the meaning indicated above,
R'"  isbenzyl or alkyl, and

R®  isan amino protective group (preferably Boc),

10
with compounds of the formula
CH,
8 /O\LCH3
RO B
O/TCHS
CH,
, OR" (VIIIa),
R—N
I 1
R O
15  inwhich

R',R? and R® have the meaning indicated above, and

R isasilyl protective group, in particular 2-(trimethylsilyl)ethyl.



W th conpounds respectively of the fornulae R13 N VCOOR14 R15 N VCOOR74 14
COOR14 |11 COORL4 (X)) (Ua) 20 in which R4 and R have the neaBEGEMBER 2006
i ndi cat ed above, 7 DECEMBER 2006 -47 R13 gld R15 are an am no protective
group, and R14 is alkyl (preferably ethyl)7"5 This reaction preferably

takes place with alkali netal alcoholate in alcohol, in particular with
sodi um et hoxi de in ethanol. The conpounds of the fornulae (XI1) and (Xl Ia)
are known, canThe rpaciioar &down aszthe reaptinWOS)yplenic $8%%e 20761l Chegndiavng

ds of | ' i
o0 B8 have t hdSa g AR ARk niA i e PRt sna e caldlyShaila Bl
reaction pref eF)?Jfédey&KQﬁe Pes@fe ioff bispdipRéIEIphbphise)isteaepathdiuREIf efiloHiae

(XI'Ib) and (XIfc) are known, can be prepared in 20 anal ogy to known
processes, or Byd eesteicar§oraierpounds of the fornmula 7R1 BRO OO HH

(XI1d) (Xilg)

Suitable solvents in this case are inert organic solvents which are not changed under
the reaction conditions. These include hydrocarbons such as benzene, toluene,
tetrahydrofuran, dioxane, dimethylformamide and dimethyl sulfoxide. It is likewise
possible to employ mixtures of the solvents. Dimethylformamide and dimethyl

10  sulfoxide are particularly preferred.

The compounds of the formula (VIIIa) can be prepared from the compounds of the

formula (VIII) by the process described for compounds (VII).

15  The enantiomer pure compounds of the formulae (IX) and (IXb) are known or can be
obtained from racemic precursors by known processes, such as, for example,
crystallization with chiral amine bases or by chromatography on chiral stationary

phases.

20 The compounds of the formulae (IX) and (IXb) are known, can be prepared in

analogy to known processes, or by decarboxylating compounds of the formulae

RO | RO l
COOR™" 5 COOR™
13_ : N
RN “coor™ RN “coor™
R R
(0,8] (Xa),
in which

25

R*and R” and R' and R® have the meaning indicated above,



7 DECEMBER 2006 -48 in which RI and R8 have the neaning indicated above. 5
The reduction preferably takes place with diisobutylal um num hydDEEEMBER 2006
solution in dichloronethane with subsequent addition of a saturated

pot assium sodiumtartrate solution. { 10 THe conpounds of the formnul ae
(XI'1d) and (Xile) are known, can be prepared in analogy to known processes,
or by reacting 2-hydroxy-5-iodobenzal dehyde with conpounds respectively of
the formulae R7-X and R8-X 15 (XIIl) (Xilla), in which R7 and R8 have the
meani ng i ndi cat ahqQue, and 2Q X is a |leaving group, in inert solvents,
wher e appropri aﬁqejj ar“ﬁ?% he PEEREHIRO BIOWEUKE EROUPWHK e appropriate in the
presence of potassiumiodide, preferably in a tenperature range fromroom
tenperature to reflux 25 of the solvent under atnospheric pressure.

Mesyl ate, tosyl Bi%e ois dligil ¢ppeticdardy prefepdtdy etgtl)f or X, with chlorine, brom ne
or iodine bejng preferred for hal ogen. Exanples of inert solvents are

hal ohydr ocarbons such as met hyl ene chl oride, tichloronethane or

1, 2-dichl oroeth : [ : ; r

I’ 2. i mot hoxy et RARE-RAOR BISAEHBY (s e B i B A ) PP i e

di met hyl acet am de, 2-butanone or acetonitrile, preferably tetrahydrofuran,
nmet hyl ene chl orj

de, acet.on - but. anqne, oni.trile, dinethylformmde or
o™ 45 mat hoy oA HRMEIHS R P BTN 0 dnd {XAL R RHT Sar ps pRpiRd JUBRI0eY

to known processes, or by reacting compounds of the formulae

Br Br

(XII) (XIIa)

10

in which
15 R’andR® have the meaning indicated above,

with compounds respectively of the formulae

13X C00R™ 18\~ COOR™

R IIR4 cooRr™ I, COOR"™

(XD (XIa)

20

in which

R*and R! have the meaning indicated above,



-49 Exanpl es of bases are al kali netal carbonates such as cesium carbonate
sodi um or potassium carbonate, or sodium or potassium net hanol7al?%, EMBERZO%
sodi um or potassium ethanol ate or potassiuymtert-butoxide, or am des such
as sodamide, 5 lithiunbis(trinethylsilyl)an'de or |ithiundiisopropylan de,

or organonetallic conpounds such as butyllithiumor phenyllithium tertiary
am ne bases suchnas triethylamne or diisopropylethylamne, or other bases
such as sodi um Rydnidde, DBBan aprird protdsiiye groupsandum tert - but oxi de, cesium
carbonate, DBU, sodium hydride, potassium carbonate or sodi um carbonate.

Pot assi um carbonate is preferred. 10 The conmpounds of the fornulae (X I1)
and (Xl Ila) arerKnows allyl giefeRdlpédplgr ed in anal ogy to known processes. The
preparation of the conpounds of the invention can be illustrated by the 15
followi ng synthesis schene. In this, to inprove clarity, the roman nuneral s

d i the d i pti t ai ned t 1. h i
0520, 11, 1S S AR, AR TR o SRRl SRR
and R15 i s Boc. pddituthrQrithsddlidn ¥tHoRidé.iR etHafd}. 70 O O (X111) O OH (Xl 11a) | |

| (Xlib), (Xilc) (XiId), (XIle) .a RlI"'4 Ill. +]n5 Ra +a, +sR-N OH u. +sR-N
CO Ett BoeR+ 6NYCO E R7.s (XI) COEt Br 7'sRO 1 7sRO 1 7.5 RO 1 (1X),

(1Xo)* (1X), ( I'}l%b lon%o&ézsi)of(tﬁel: lf))fmélgg tfl)l) and (XIla) are known, can be prepared in

analogy to known processes, or by reacting compounds of the formulae

10
HO HO
(XIIb) (XIic)
in which
15 R’andR® have the meaning indicated above,

with phosphorus tribromide. The reaction preferably takes place in toluene.

The compounds of the formulae (XIIb) and (XIIc) are known, can be prepared in

20  analogy to known processes, or by reducing compounds of the formula

RO | RO !

(X1d) (XUe)



20 Schene 4: Synthesis of phenyl al ani ne derivatives 7 DECEMBER 2006 -50 In
an alternative process, the substituents R5 and R6 can al so be 7RENMBER 2006
into the synthesis via the conpounds of tgg formula (M1) or (Mla). For
this purpose, the acidic function of the C6rfpounds of the formula (VII) or
(Mla) is liberated under conditions known to the skilled worker and
reacted with conpounds of the formula 5 (Il11) under conditions known to the
skill ed worker. The conpounds of the invention show an inval uabl e range of
phar macol ogi cal. and , pharmacoki netic effects which could not have been
predicted. 10 fﬁé@“g}e therefore suitable for use as nedicanents for the
treatnment and/or prophylaxis of diseases in hunans and aninals. The
conmpounds of the invention can, because of their pharmacol ogi cal properties,
be enpl oyed alBranddt i n heyethermeaning wnidicatedaheye. acti ve i ngredients for the

t r eat ment 5 and/or prevention of infectious diseases, in particular of
bacterial infections. It is possible for exanple to treat and/or prevent

| ocal and/or sypifeepidtctiinSpResbly Gas §lladeywith diktutAwiuidniat HAsas SoRitioRYin

m xtures of the follow ng pathogens: 20 G am positive cocci, e.qg.

st aphyl ococci (dittdpiomethane (ysth Sibagtuenepddidemptp sptuzaied p@‘laiiselp’tlcﬁ@gl@m tart&ate ept .
agal actiae, Strept. faecalis, Strept. pneunoniae, Strept. pyrogenes);

gram negati ve éﬁgﬁpn(neisseria gonorrhoeae) and gram negative rods such as-
ent erobact eri aceae, e.g. Escherichia coli, Henophilus influenzae,
Ctrobacter (Ctrob. freundii, Citrob. divernia), Salnonella and Shigella,;
al so kl ebsil®l | dEhe( ¢dregrginde 6f theefommnlagd X1id) apd . targc kowiEraar bsbprspared (ENt

aerogenes, Ent. | oner ans Hafnia, ,Serrati Sen. rgesce Pr ot eus
(e OOt rabi 1o BBy By LG prosSed ft by Edeting 2 by sy TSR EEHMMde B % e
genus Aci net obaghffounddresprativdnet deifermilange al so includes the genus
Pseudononas (Ps, aeruginosa, Ps. maltophilia) and strictly anaerobic

bacteria such as, for exanple, Bacteroides fragilis, representatives of the
R’-X and R%X

15 (XIIL) (XIIIa),

in which

R’ and R® have the meaning indicated above, and
20

X is a leaving group, in inert solvents,

where appropriate in the presence of a base, where appropriate in the presence of
potassium iodide, preferably in a temperature range from room temperature to reflux
25 of the solvent under atmospheric pressure. Mesylate, tosylate or halogen are

preferred for X, with chlorine, bromine or iodine being preferred for halogen.

Examples of inert solvents are halohydrocarbons such as methylene chloride,
trichloromethane or 1,2-dichloroethane, ethers such as dioxane, tetrahydrofuran or
30 1,2-dimethoxyethane, or other solvents such as acetone, dimethylformamide,
dimethylacetamide, 2-butanone or acetonitrile, preferably tetrahydrofuran, methylene
chloride, acetone, 2-butanone, acetonitrile, dimethylformamide or 1,2-

dimethoxyethane. Dimethylformamide is preferred.



30 genus Peptococcus, Peptostreptococcus, and the genus Costridium also
mycopl asmas (M pneunoniae, M hominis, M urealyticun) and nycBEEEMBER 2006
e.g. Mcobacteriumtubercul osis. 7 DECEMBER 2006 -51 The above list of
pat hogens is nmerely by way of exanple and i'$" by no neans to be interpreted
restrictively. Exanples which may be nentioned of diseases which may be .
caused by the pathogens or m xed infections nentioned and be prevented,

i nproved or cured by the preparations of the invention which can be used
topically 5 are: infectious di ses in humans, such as, for exanple,
Septic i nfeot | oRamESHET AR A6 AR Pl RBREES SuchrpsiGop LBt FERQTARe, Sodiuim or
postoperative waggihhiBfHoh&BSer SPGB PotashHnSHEMANOlatéOBNSbdivth &% (JoPliSium

i nfected burns, burn wounds, I nfections in the oral region, 10 infections
after dental opethandlatns, orsepoiassiamt hierthusoxidest ot | emidesnspudhi t Bs, sgdaridal

i nfections d e infections. art fromhumans, bacterjal infections,can
l'so be tr eat editibprEnme it GBRide, oo LR epRRT Bt | SR SFRIRS
pigs: coli diarhRFourAStBERIRXAN HithiSBPS! PherfNHBINE trtiabp| MNE W28 Such as

metritis-mastitis- agalactiae syndrome, mastitis; rumnants (cattle, sheep,
goat s): di arr hetrjetlgdqsins or Biisprénybetbylamineaer athémhanes Juok as sodigmdydude|IDRIY; s,

mycopl asnosi s, genital infections;. 20 .horses. bronchgpn nias, joaint..ill,
puer peral and pg‘fﬁ%jﬁﬁypg‘?tﬁfsuﬁf g&%’?"ﬁﬂ’é‘,ge’ §_5§1?ft8n§?rlb8§§§’; P[#g@s SgaH‘“LQ?YL&_.rlde’
bronchopneunoni g, gliiah tABanatel6F Bivirh karbofdtd tHobassivid E@bohatd i@ pleferlrdd. €Ct i ONS,
prostatitis; poultry (chickens, turkeys, quail, pigeons, ornanmental birds

and others)10 25 nmycopl asnosis, E. coli infections, chronic airway

di sorders, sal TR lccl)nqgcl)usn’ds of the formulae (XIII) and (XIIIa) are known or can be prepared in

analogy to known processes.

The preparation of the compounds of the invention can be illustrated by the
15  following synthesis scheme. In this, to improve clarity, the roman numerals used in
the description are retained but the scheme shows in some cases specific

embodiments, in particular R' in (XI) and (XIa) is ethyl and R'* and R"® is Boc.

OH H OH H R™&—x OR-,'s H ORM
©/§o o o o
—- - ———
(Xilia)
| |

| (Xlib), (Xlic)
(Xd), (Xlle) l
14 R
13, 15, I? T ”'15R—l R CO.Et
FBR-N_ wasg_h_COEt BocR™N_co,£t OR™
OH oM RN co,kt YO
(X) CO,Et Br
—~—— S —~——
™8R0 1 RO | RO |
[
(1X)", (IXb)* {1X), (IXb) (), (Xa) o), (Xila)

20

Scheme 4: Synthesis of phenylalanine derivatives



pasteurellosis, psittacosis. It is |likew se possible to treat bacterial

di seases in the rearing and nmanagenent of productive and or nahBEEC FRR006
in which case the anti bacterial spectrumigs, extended 30 beyond the

pat hogens nenti oned above to further pathbé%hs such as, for exanple,
Pasteurella, Brucella, Canpylobacter, Listeria, Erysipelothris,
corynebacteria, Borellia, Treponenma, Nocardia, R kettsie, Yersinia. 7
DECEMBER 2006 In 52 aléreativesrondss; the snbstiowentdRi andRE cy alse [batintgodused ontp dhends

f the f I 1) for. trolli ' [ i al di ,
Co i canent < seuleis bedbe oIy bF IoREns VRIS GleY PE BE phpeh 2 ang
to the use of GQAROMASKLMOS! thR&onlPBLAY & the)fofriila RVIY Wri(WaY i BEEGRERMder OF

the treatment of bacterial diseases. 5 The present invention further relates
to nmedi cament s cewditidnsdmopmi togha skilled storken @nd ceasteduwidh edmppendsrpfahe fasmula

preferably }og er Wwth,one or nore arnmpcol.ogi cally acceptabl e

exci pi ents %r &]St”f‘g‘?rscfm anignot"ﬁbtot}gggilh%f\% ®For the aforementioned
purposes. 10 The active ingredient may act systemically and/or locally. For
this purpose, it can be admnistered in a suitable nmanner such as, for
exanpl e, by th&hercampoywuiserdittbe iiventignublraynan ynvateble rangeibf phaymacologicaland |
buccal , rectal ,, transder nal onj.unctival ,or otic rqute or as inplant. 15
The active i ngpgmﬁ?ﬁ“ i %@Cﬁdﬂl g?‘*ﬁ&%t *}axeﬁﬁ"rﬂ I?‘ﬁeg'lctégt ion forns suitable
for these admnistration routes. Suitable for oral adm nistration are known
adm ni stration forns which deliver the 20 active ingredient rapidly and/or
in a nodified fhenare thereforassuithble forawssl es meditamnents (fandbetteaatraend awkored

tablets, e.g. 1 ablote: REQYL S0 Wl g9k LR o1 Stant to gastric

The compounds of the invention can, because of their pharmacological properties, be
employed alone or in combination with other active ingredients for the treatment

15  and/or prevention of infectious diseases, in particular of bacterial infections.

It is possible for example to treat and/or prevent local and/or systemic diseases

caused by the following pathogens or by mixtures of the following pathogens:

20  Gram-positive cocci, e.g. staphylococci (Staph. aureus, Staph. epidermidis) and
streptococci  (Strept. agalactiae, Strept. faecalis, Strept. pneumoniae, Strept.
pyrogenes); gram-negative cocci (neisseria gonorrhoeae) and gram-negative rods
such as enterobacteriaceae, e.g. Escherichia coli, Hemophilus influenzae, Citrobacter
(Citrob. freundii, Citrob. divernis), Salmonella and Shigella; also klebsiellas (Klebs.

25 pneumoniae, Klebs. oxytocy), Enterobacter (Ent. aerogenes, Ent. agglomerans),
Hafnia, Serratia (Serr. marcescens), Proteus (Pr. mirabilis, Pr. rettgeri, Pr. vulgaris),
Providencia, Yersinia, and the genus Acinetobacter. The antibacterial range also
includes the genus Pseudomonas (Ps. aeruginosa, Ps. maltophilia) and strictly
anaerobic bacteria such as, for example, Bacteroides fragilis, representatives of the

30 genus Peptococcus, Peptostreptococcus, and the genus Clostridium; also
mycoplasmas (M. pneumoniae, M. hominis, M. urealyticum) and mycobacteria, e.g.

Mycobacterium tuberculosis.



juice, or filmcoated tablets), capsules, sugar-coated tablets, granules

pel lets, powders, emul sions, suspensions, sol utions and aer osof PEGEEVIBER 2006
Parenteral adm nistration can take place W|5t h avoi dance of an absorption

step (intravenous, intraarterial, intracdrdrac, i ntraspinal or intral unbal)
or with inclusion of an absorption (intramuscul ar, subcutaneous,

i ntracut aneous, percutaneous, or intraperitoneal). Adm nistration forns

sui tabl e for paFenakavallishafhpatheganats maredy by waytafrexamiplesandpis dyyaramieansstofhsr

i njection and infusi in.the.farmof sol.utions, suspensign 30 enul si ons,

| yophi |1 z2at o5 aRETRER RrbE Rk Rles Shih Pl o RERSERG T ahises oy BaR iy

routes are, forpexaigeteby RhapaBRets 6Almiked Mhfectins nthabadd and (HenpRiverkd,a

powder inhal ers, nebulizers nasal drops/sol utions, sgr ays; 7 DECEMBER 2006
4

© 53 tablets ompayrsoreeurechby thenprapdrationstsifitheyinyeniéon wihishaganherused saniealivon,
suppositories, greparations for the ears and eyes, vagi nal capsul es,
aqueous susgins?'hs (lotions, shaking m xtures), |ipophilic suspensions,
oi ntments, creanms, mlk, pastes, dusting powders or inplants. 5 The active
i ngredi ents can be converted in a manner known per se into the stated
admi ni strati on infactigus dikgases indwsnank.sueh @, tfor example, sppita infagansgbioae and joint
phar maceuti cal | uitable.excipients. These inclu inter,aljia carriers
Corg mor ocr ys PP T FGLEy PO dopalfEompRR, WErtiitiog byl o EsEon
glycol s), emul sibiRf Snfeidhs, SOELd BlRAE Chilrn SHbEuadse )infedforhi $PQhS RIS rdgiord-
pol yvinyl pyrrolidone), synthetic and natural biopolynmers (e.g. albumn),
st abi | i zer sl e. igfectiony afieti adrnial s gperatiensaseptivi athattisd)mastisisortgngilditig, genital

i norganic pigne Qngxides) or masking tastes and/or odors. It

| gtgl r?su%@eas rlbf’ N oo : L
has generally pP‘V gV Rt AYE8UE on parenteral adm nistration to adm nister

15 anmounts of about 5 to 250 ng/ kg of body weight every 24 h to achieve
effective results. The ampunt on oral adm nistration is about 5 to 100
nmg/ kg of body whpajhtfronavlyngansy bacterial infections can also be treated in other species.

Examples which may be mentioned are:
15
pigs: coli diarrhea, enterotoxamia, sepsis, dysentery, salmonellosis, metritis-mastitis-
agalactiae syndrome, mastitis;
ruminants (cattle, sheep, goats): diarrhea, sepsis, bronchopneumonia, salmonellosis,
pasteurellosis, mycoplasmosis, genital infections;
20  horses: bronchopneumonias, joint ill, puerperal and postpuerperal infections,
| salmonellosis;
dogs and cats: bronchopneumonia, diarrhea, dermatitis, otitis, urinary tract
infections, prostatitis;
poultry (chickens, turkeys, quail, pigeons, omamental birds and others):
25 mycoplasmosis, E.coli infections, chronic airway disorders, salmonellosis,

pasteurellosis, psittacosis.

It is likewise possible to treat bacterial diseases in the rearing and management of
productive and ornamental fish, in which case the antibacterial spectrum is extended
30 beyond the pathogens mentioned above to further pathogens such as, for example,
Pasteurella, Brucella, Campylobacter, Listeria, Erysipelothris, corynebacteria,

Borellia, Treponema, Nocardia, Rikettsie, Yersinia.



It may neverthel ess be necessary where appropriate to deviate fromthe
stated 20 anounts, in particular as a function of the body wel BRCEMBER 2006
adm nistration route, individual behavior towards the active ingredient,
nature of the preparation and tine or i nte¥val over which adninistration
takes place. Thus, it may be sufficient in sone cases to make do with |ess
than the aforenmenti oned m ni num anount, whereas in other cases the stated
upper |imt nusThd preszmemyentionNadditohadlygelatesmou rbmpansds? bf alskifornstla r(Bdfori t
may be advi sable to, divide these into plural ity of single doses over, the
day. The per centoRyellmg QISF?FCF’hésﬁeﬁlaﬁlﬁmﬁ?@eﬁ%s%ea&ﬁﬂ By dpplieanents oBIPESEages

by wei ght unl e ' TS & g r | t
ki ose i1 uti o rrecOf 8 RALITE S PRINENE MR B (R A eHoundor &R
sol utions are iformalll)dasprobadega aredivamenefor theDisGEMBIERS BAAErial-diséasks. Exanpl es
Abbrevi ations used: 5 Aloc allyloxycarbonyl aq. aqueous Bn benzyl Boc
tert-but oxyéar bonyl CDC13 chl orof orm 10 CH cycl ohexane D dublet (in 'H NVR)
Dd dublet of d M Hkieh! ol hahax : bhogdi .1 15
DI C diisopr opyr?gereg%a? I m c@hgglfgﬁE% i Pg%gt? org%g%hﬁ{gm ne %leﬁgrlogd%rrllgﬁ% ©

sul f oxi de compound of the invention, preferably together with one or more pharmacologically

acceptable excipients or carriers, and to the use thereof for the aforementioned

purposes.
10
The active ingredient may act systemically and/or locally. For this purpose, it can be
administered in a suitable manner such as, for example, by the oral, parenteral,
pulmonary, nasal, sublingual, lingual, buccal, rectal, transdermal, conjunctival or otic
route or as implant.
15

The active ingredient can be administered in administration forms suitable for these

administration routes.

Suitable for oral administration are known administration forms which deliver the
20  active ingredient rapidly and/or in a modified manner, such as, for example, tablets
(uncoated and coated tablets, e.g. tablets provided with coatings resistant to gastric
juice, or film-coated tablets), capsules, sugar-coated tablets, granules, pellets,

powders, emulsions, suspensions, solutions and aerosols.

25 Parenteral administration can take place with avoidance of an absorption step
(intravenous, intraarterial, intracardiac, intraspinal or intralumbal) or with inclusion
of an absorption (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,

30  emulsions, lyophilizates and sterile powders.

Suitable for the other administration routes are, for example, pharmaceutical forms

for inhalation (inter alia powder inhalers, nebulizers), nasal drops/solutions, sprays;



DVAP 4- N, N-di net hyl am nopyri di ne DMF di net hyl formam de 20 EA et hyl acetate
(acetic acid ethyl ester) EDC N -(3-dinet hyl ani nopropyl ) - N- et hyl Bﬁ?@bﬂmw&@ﬁ
x HCl eq equivalent ESI electrospray ionization (in M5) HATU

O (7-azabenzotriazol-1-yl)-N, N, N, N -tetrarethyl uroni um hexaf | uoro- 25
phosphat e HBTU O (benzotriazol-1-yl)-N, N, N , N -tetranethyl uroni um

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

hi gh pressure, WblgH %F#R?Fll%rféé lingepli snbdingeatearobjicaphydmmistiatonssuppogiiosigs.

VB s spect r o EBn O R rAtEER® PADESRY B bRl ddlys SRFrnaf (Bl o
nmagnetic resonasmkingpﬁbcttm@pﬁpyphiw BlispeRdibng, olrttientautehmet ek, Pabtds, dustinlg_l_
pal I adium carbon 5 Q quartet (in 'HNWR) Rf retention index (in TLC)

room t enper at urROVRery @t IEWagh tine (in HPLC) S singlet (in 'HNWR) 10 sat.
sat ur at ed 5

The active ingredients can be converted in a manner known per se into the stated
administration forms. This takes place with use of inert nontoxic, pharmaceutically
suitable excipients. These include inter alia carriers (e.g. microcrystalline cellulose),
solvents (e.g. liquid polyethylene glycols), emulsifiers (e.g. sodium dodecyl sulfate),
10  dispersants (e.g. polyvinylpyrrolidone), synthetic and natural biopolymers (e.g.
albumin), stabilizers (e.g. antioxidants such as ascorbic acid), colors (e.g. inorganic

pigments such as iron oxides) or masking tastes and/or odors.

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

every 24 h.

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

the day.

The percentage data in the following tests and examples are percentages by weight
unless indicated otherwise; parts are parts by weight. Solvent ratios, dilution ratios

30  and concentration data for liquid/liquid solutions are in each case based on volume.



T triplet (in "HNW) TBS tert-butyldinmethylsilyl THE tetrah_ydrofuran
TMBE 2-(trimethylsilyl)ethyl 15 TPTU DECEMBER 2006
2-(2-0x0-1(2H) pyridyl)-1,1, 3, 3-tetranet hyI_U{Aﬁni umtetrafl uoroborate Z

benzyl oxycar bonyl General LC-MS and HPLC nethods 20 Preparative RP-HPLC
colum: YMC gel; eluent: acetonitrile/water (gradient); flowrate: 50
m/mn; tenp.: 25C, detection W 210 nm Method 1 (HPLCO): colum: Kronasil
C18, L-R tenperAturcExamplesi|ow rate: 0.75 nl/nin; eluent A 0.01 M HCLO4,
el uent B: acetonitrile, gradient: -) 0.5 mn 25 98%44.5m n 10%46. 5m n 10%
A. Method 2 (HPLO): colum: Kromasil C18, 60*2 mm L-R tenperature: 30C
flow rate: O.7Abbléviationsalse@nt A: 0.01 M H3PO4, eluent B: acetonitrile,
gradient: 4 0.5 mn 90%A -) 4.5 mn 10%A -4 6.5 mn 10% A 30 Method 3
(HPLC): columm: Kromasil C18, 60*2 mm L-R tenperature: 30C, flow rate:

0.75 m/mn;¢ el t A X4, eluent B: acetonitrile, gradient: 4
0.5 mn 98%5A 4}Al .5 m ﬁﬂig)%?%%&%% mn 10% A. 7 DECEMBER 2006 -56 Method 4
(HPLC) : col um: agymmet raguésk8 2. 1x150 mm col um oven: 50C, flow rate: 0.6
m/mn; eluent A 0.6 of 30% hydrochloric acid/l of water, eluent B:
acetonitrile, gPadient:pedZ0 nmin 90% A -* 4.0 nin 10% A 4 9 nin 10% A 5

Met hod 5 (LG . Instr ss Quattro LCZ; colum symetry C18, 50
mmx 2.1 nm 3. o%] ter%%gjrsg{oéy&ea:%(%g% flowrate: 0.5 m/mn; eluent A
acetonitrile + ODtY f orchicgoferhd, el uent B: water + 0.1% form c acid,

10 CH cyclohexane
D dublet (in 'H-NMR)
Dd dublet of dublets

DCM dichloromethane
DCC dicyclohexylcarbodiimide
15 DIC diisopropylcarbodiimide
DIPEA  diisopropylethylamine
DMSO  dimethyl sulfoxide
DMAP  4-N,N-dimethylaminopyridine
DMF dimethylformamide
20 EA ethyl acetate (acetic acid ethyl ester)
EDC N’ -(3-dimethylaminopropyl)-N-ethylcarbodiimide x HCI
eq equivalent
ESI electrospray ionization (in MS)
HATU O-(7-azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium  hexafluoro-
25 phosphate
HBTU O-(benzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafluorophosphate
HOBt 1-hydroxy-1H-benzotriazole x H,O
H hour(s)
HPLC high pressure, high performance liquid chromatography
30 LC-MS coupled liquid chromatography-mass spectroscopy
M multiplet (in 'H-NMR)
Min minutes

MS mass spectroscopy



gradient: 0.0 min 10% A -4 4 min 90%A 4 6 min 90%A. 10 Method 6 LC—IVB}(:

I nstrument M cromass Platform LCZ; colum symetry C18, 50 mm XDECEMBER2086
m tenperature: 40C, flowrate: 0.5 m/mn; _eluent A: acetonitrile + 0.1%
formc acid, eluent B: water + O. 1%form’c'3§fd, gradient: 0.0 min 10%A 4
4 mn 90% A 4 6 mn 90%A. 15 Method 7 (LC-MS): Instrunent Mcromass Quattro
LCZ; colum symetry C 18, 50 mmx 2.1 mm 3.5 m tenperature: 40C flow
rate: 0.5 m/m Me@Huenmethanolacetonitrile + 0.1% fornic acid, eluent B:

water + 0. 1% f orfi,p aci radient: 0.0 mn 5%A4 1 mnb5%A45 mn90%A
"3 6 mn 000% A JYRvet h‘g‘%fl“ég(‘ﬁgﬂ?i)":re%"c’)’laﬂ‘r’ﬁf‘:pe%‘bipﬂpyrrm Kromasi| 100, C 18, 5
m tenperature: MEBE; finewyl &kcbutill etheérm n; el uent: acetonitrile 15% and 0.2%
perchloric acid 85% UV detection: 210 nm 25 Method 9 (LC-MS): Instrunent:
Waters AlliancePgf00 Laallediugrearbeymetry C18, 50 mmx 2.1 nm 3.5 m

eluent A: water & 0.1 %form.ci1aG eluent B: acetonitrile + 0.1 %formc
acid, gradient: Q) Om n&tg&)egau_?ﬁ-g\'h\gm in 10%B 4 6.0 mn 10%B; tenperature:
50C, flow rate: r}. 0 nl/mentiotiddeiG@ction: 210 nm 30 Method 10 (LC-M5): ZMD
Waters; colum: Inertsil ODS3 50 mnmmx 2.1 mm 3 m tenperature: 40C;, flow
rate: 0.5 m/m KT el uenmoom temperature 0. 05% f or i ¢ acid, 7 DECEMBER 2006 -57
eluent B: acetonjtrile + 0..05% f orm id, gradient: 0.0 mn 5%B 4 12 mn
4 100%B 4 15 %‘n 100%%?‘“%#%‘83“%%@?} MS): MAT 900, Finnigan MAT, Brenen;
colum: X-terras 5 50 ngmgqetQ(iriLl}mNMR)S m tenperature: 25C, flowrate: 0.5
m/mn; eluent A water + 0.01%formc acid, eluent B: acetonitrile + 0.01%
form c aci dlOgr &@i ent: @hwatedn

T triplet (in 'H-NMR)
TBS tert-butyldimethylsilyl
THF tetrahydrofuran
TMSE  2-(trimethylsilyl)ethyl
15 TPTU 2-(2-0x0-1(2H)pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate
Z benzyloxycarbonyl

General LC-MS and HPLC methods

20  Preparative RP-HPLC: column: YMC gel; eluent: acetonitrile/water (gradient);
flow rate: 50 ml/min; temp.: 25°C; detection UV 210 nm.

Method 1 (HPLC): column: Kromasil C18, L-R temperature: 30°C; flow rate:
0.75 ml/min; eluent A: 0.01 M HCIO,, eluent B: acetonitrile, gradient: -» 0.5 min
25 98% A - 4.5 min 10% A - 6.5 min 10% A.

Method 2 (HPLC): column: Kromasil C18, 60*2 mm, L-R temperature: 30°C; flow
rate: 0.75 ml/min; eluent A: 0.01 M H3;PO,, eluent B: acetonitrile, gradient: >
0.5 min 90% A - 4.5 min 10% A -> 6.5 min 10% A.

30
Method 3 (HPLC): column: Kromasil C18, 60*2 mm, L-R temperature: 30°C; flow
rate: 0.75 ml/min; eluent A: 0.005 M HCIOy, eluent B: acetonitrile, gradient: >
0.5 min 98% A > 4.5 min 10% A -> 6.5 min 10% A.



1098-* 15 min 4 90% B 4 30 min 90% B. Method 12 (LG MS): TSQ 7000, Finni

MAT, Bremen; columm: Inertsil ODS3 10 50 mmx 2.1 nm 3 m tenpOEGEMBE 2006
25C, flowrate: 0.5 m/min; eluent A vvate_rS%_ 0.05%formc acid, eluent B:
acetonitrile + 0.05%formc acid, gradient: 0.0 min 15% B 4 15 mn 4 100% B
4 30 min 100% B. Method 13 (LCG-MS): 7 Tesla Apex Il with external

el ectrospray ion source, Bruker 15 Daltronics; colum: X-terra C18 50 nm x
2.1 mm 2.5 m tenperature: 25C, flow rate: 0.5 m/mn; eluent A water +

O e L™, 5 e bSO o FEMAR bk ol LTS et a0l ©

X-TerraTM from Viée0.5.mRbth; dudit A3 06X 45809 hydOclibi¢ tacidd536 AatddYelBent1B:
mn: 5% A 95%B. Eluent A; water + 0.01 %trifluoroacetic acid; eluent B:

acetonitrile + ecqanilearadiensi $Aaeini%%Ai2:4.9 mowiP%tA > 9 mink0Ppida.  Met hod
15 (LG Mb): instrunent type: Mcromass ZQ HPLC instrunment type: Waters
Al liance 279 colum: Merck Chronolith SpeedROD RP-18e 50 x 4.6 mm 25
eluent A water Meth6@ 5l (LC-MSfohafument Mictbnass Quagrs LBZ; askianiyinimtey €1300 |
of 50% formc acid/l; gradient: 0.0 min 10%B 4 3.0 min 95%B -4 4.0 mn
95% B; oven: 35Q:m1fll><63/vl man.e 3.50410; m:mpexat@rem 407Cn flaw 3rage: n§).A ndl/1oiny ¢glwent A: 4. 0

mn30n1/mn ectlo 0 .nm ) i nst runent
type: M cronassa%e(‘?m CTi rps{})r"u HRICt Ph: I\{g\ﬁ‘? A‘I‘”igtFran%/B()zl?/QSfO‘E‘BFuﬁﬂ
Merck Chronol it raé%@muﬁlf’o%%—ﬁwﬁn‘bo%m6&&&1%%156 water + 500 111 of
50% formc acid/ll; eluent B: acetonitrile + 500 41 of 50% 7 DECEMBER 2006 -

58 fornmic atdd/l; gradient: 0.0 min 10%B 4 2.0 nin 95% B 4 4.0 nin 95% B

oo s 00 ot eephEs GOMR i, Widomef Pt Y Eohit Syws%ﬂ;?s?’ °
Platform LCZ wi &h 1HRLG ﬁﬂinkeats uALdRSerdth); 40004 WIS LMD, S/ e 4AHE,

50 M x 2.0 mm 3 rn; eluent
acetonitrile + 0.1% formic acid, eluent B: water + 0.1% formic acid,

gradient: 0.0 min 10% A - 4 min 90% A - 6 min 90% A.

15
Method 7 (LC-MS): Instrument Micromass Quattro LCZ; column symmetry C18,
50 mm x 2.1 mm, 3.5 um; temperature: 40°C; flow rate: 0.5 ml/min; eluent A:
acetonitrile + 0.1% formic acid, eluent B: water + 0.1% formic acid,
gradient: 0.0 min 5% A - 1 min 5% A - 5 min 90% A = 6 min 90% A.

20

Method 8 (HPLC): column: 250*4 mm, Kromasil 100, C-18, 5 um; temperature:
40°C; flow rate: 1 ml/min; eluent: acetonitrile 15% and 0.2% perchloric acid 85%,

UV detection: 210 nm.

25 Method 9 (LC-MS): Instrument: Waters Alliance 2790 LC; column: symmetry C18,
50 mm x 2.1 mm, 3.5 um; eluent A: water + 0.1% formic acid, eluent B: acetonitrile
+ 0.1% formic acid, gradient: 0.0 min 5% B - 5.0 min 10% B - 6.0 min 10% B;

temperature: 50°C; flow rate: 1.0 ml/min; UV detection: 210 nm.

30 Method 10 (LC-MS): ZMD Waters; column: Inertsil ODS3 50 mm x 2.1 mm, 3 um,;

temperature: 40°C; flow rate: 0.5 ml/min; eluent A: water + 0.05% formic acid,



11 of water + 1 m of 50%formc acid, eluent B: 11 of acetonitrile + 1 ni
of 50% formc acid; gradient: 0.0 mn 100% A 4 0.2 m n 100% A ZDECEMBER 2006
A4 3.1 mnl1l0%A 4 4.5 mn 10% A, oven: 55C, flowrate: 0.8 m/mn; W
detection: 10 210 nm Method 18 (LC-MS): M87rnstrument type: M cronass ZQ
HPLC instrunment type: Waters Alliance 2795; colum: Merck Chronolith
SpeedRCD RP-18e 50 x 4.6 nm eluent A: water + 500 | of 50% formc acid/l;
el uent B: acet orilent Be atetﬁﬁiﬂrileH 00596 B3miid atid( gralianti 00 haingsadB et 12 RirdD i n
10%B 4 3.0 min 95%B 4 4.0 min 95%B; oven: 35C flowrate: 0.0 mn 1.0
mM/mn 4 3.0 nid08%B R /1Aimnd08%Brin 3.0 m/m n; UV detection: 210 nm

Met hod 19 (LC-MS): M instrunent type: Mcromass ZQ HPLC instrunment type:
20 Waters Alliance 2790; columm: G omSil 120 ODS-4 HE 50 nmx 2 mm 3.0 m
el uent B: acet orMethiode 1+ (LOMS).0OMAT 900, dFinalgaenMAT, \Batraen;+ cOlu@fito Xeterna C
acid; gradient: 0.0 min 5%B4 2.0 mMn 40%B 4 4.5 mn 90%B 4 5.5 mn 90%
B, oven: 45& fH0d0mpad.é:mm, B S tenpeaiy: ASrCaflawsatsi %5mlﬁslwelq¢nhA4wstes

T ne: i or ormes Tl b8 et 1 RoetoRiedfel DOD1R brire ME, oMRidnY 6 TR

Upti sphere C 18,1053)}3@115 mint>0% B.8 3umel 9®@HB. B: acetonitrile + 0 05%
formc acid, eluent A water + 0.05% formc acid; gradient: 0.0 mn 5%B 4

2.0 mMmn 40%B 4 4.5 min 90%B -3 5.5 nmn 90%B; 30 oven: 45C flowrate: 0.0

mn 0.75 m/mn n /

210 nim 7 DEcendistad J2 AGYRE TR, o, FinkifiMaT Belfep i s OOES
Quattro LCZ g t BotnhG mlnhrﬁns nﬁ%mﬁat&rﬂeOstqidw%te WA InbRtiEREud#PA: wller™m X
2.0 nun, 3 m eluent A F water + 1 m of 50%formc acid, eluent B: 1
1 of acetonitril005% fornilc mcfldEdI)%nlBr atetonitrile + 0.05% formic acid, gradlent 0.0 min 15%

B = 15 min = 100% B = 30 min 100% B.

Method 13 (LC-MS): 7 Tesla Apex II with external electrospray ion source, Bruker
15  Daltronics; column: X-terra C18 50 mm x 2.1 mm, 2.5 um; temperature: 25°C; flow

rate: 0.5 ml/min; eluent A: water + 0.1% formic acid, eluent B: acetonitrile + 0.1%

formic acid, gradient: 0.0 min 5% B = 13 min =2 100% B > 15 min 100% B.

Method 14 (HPLC): column: X-Terra™ from Waters, RPg, 5 um, 3.9 x 150 mm,;
20  start: 95% A, 5% B; 12 min: 5% A, 95% B. Eluent A: water + 0.01% trifluoroacetic

acid; eluent B: acetonitrile + 0.01% trifluoroacetic acid; flow rate: 1.2 ml/min.

Method 15 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
Waters Alliance 2795; column: Merck Chromolith SpeedROD RP-18e 50 x 4.6 mm;

25  eluent A: water + 500 ul of 50% formic acid/l; eluent B: acetonitrile + 500 ul of 50%
formic acid/l; gradient: 0.0 min 10% B = 3.0 min 95% B = 4.0 min 95% B; oven:
35°C; flow rate: 0.0 min 1.0 ml/min =2 3.0 min 3.0 ml/min =2 4.0 min 3.0 ml/min;
UV detection: 210 nm.

30 Method 16 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
Waters Alliance 2795; column: Merck Chromolith SpeedROD RP-18e 50 x 4.6 mm;
eluent A: water + 500 ul of 50% formic acid/l; eluent B: acetonitrile + 500 pul of 50%



acid; gradient: 0.0 mn 100% A 4 0.2 mn 100%A 4 2.9 mn 30A 4 3.1 mnb5
10% A 4 4.5 mn 10%A; oven: 55C, flowrate: 0.8 mM/mn; W det ecPECEMBER2006
400 nm Method 22 (LC-MS): M instrunent txge: M cromass ZQ HPLC i nstrunent
type: HP 1100 Series; WY DAD, colum: Go &1 120 ODS-4 HE 50 x 2 nm 3.0

m 10 eluent A water + 500 | of 50% formc acid/1l; eluent B: acetonitrile

+ 500 | of 50% formc acid/l; gradient: 0.0 mn 0%B 4 2.9 mn 70%B 4 3.1
mn 90% B 4 4. Jormic a&id% Fadeve .0 M1 0% Bwd 12:0 min 95% Bri-» @il (vmitJY5%eB eevenon:

210 nm Method 23 (LC M5): i nstrumnment type: Mcromass ZQ HPLC instrunent
type: 15 Waters> ;&%\ﬁd@terzgggpmcbpaﬁﬁmnp%e%m&ogﬁﬁ@pgﬁ 4.0 mip-8 npbfmin;
Mercury 20 X 41Ryeteditinbidml 1 of water + 0.5 m of 50%formc acid,

eluent B: 1 1 of acetonitrile + 0.5 mM of 50%formc acid; gradient: 0.0
mn 90% A (flowrate: 1 m/mn) 4 2.5 mn 30%A (flowrate: 2 mMl/mn) 4 3.0

in 5%A (fl te: 2 m/mp) 4 4.5 nin 5%A . 2. nl/nin); .oven:
50C, v det cot | Rethodd B Bt imersuMiciernes PR LeZunishiHEL Qe

M cromass ZQ HRLC i r . ; ) i g5, ' | ' )
Phenonenex SynerS%ﬁ%SZH%Ibﬁ/g&g&hP%@é%@g%%4 rﬁnﬁ?rglmt%rzl%’%oﬁuﬂg@u\?\%téf +
0.5 m of 50% f qQnrofGrvagi €. el 6fe50% Bormdid a6id, 2ReaCBI DNof htdtenitril® +51 Ml oBf5080%
formc acid; gradient: 0.0 mn 90%A (flowrate: 1 m/mn) 4 2.5 nn 30%A
(flow rate: 2 nifgrmiepcid; gragient:r0-8min 100Vody Pap@:min2l (4% i i) 249 mim 3RYnASH A -
(flow rate: 2 m,/,m n),; c0uen ,20C et ect. Q. ] h —
(LCM5): MS i nst”rltf%’?n{o}f? {/Xp% 4?4@?1 01%/%%’ %%n I%gi% fll(?n‘%?ér}grr%gg‘ ‘{@%’e% %?gecf‘fﬁo
Series; W DAD, 2¢0htym: Gom Sil 120 ODS-4 HE 50 x 2 mm 3.0 m eluent A:
water + 500 Id of 50% formc acid/l, eluent B: acetonitrile + 500 | of 50% 7
DECEMBER 2006 -60 formic acid/1l; gradient: 0.0 min 70 B 4 4.5 min 90% B;

oven: 50C Tl OWni&h§a 18 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
Waters Alliance 2795; column: Merck Chromolith SpeedROD RP-18e 50 x 4.6 mm,;

eluent A: water + 500 pl of 50% formic acid/l; eluent B: acetonitrile + 500 pl of 50%

15  formic acid/l; gradient: 0.0 min 10% B - 3.0 min 95% B - 4.0 min 95% B; oven:
35°C; flow rate: 0.0 min 1.0 ml/min = 3.0 min 3.0 ml/min 2 4.0 min 3.0 ml/min;
UV detection: 210 nm.

Method 19 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
20  Waters Alliance 2790; column: Grom-Sil 120 ODS-4 HE 50 mm x 2 mm, 3.0 pm;
eluent B: acetonitrile + 0.05% formic acid, eluent A: water + 0.05% formic acid;
gradient: 0.0 min 5% B - 2.0 min 40% B - 4.5 min 90% B > 5.5 min 90% B;
oven: 45°C; flow rate: 0.0 min 0.75 ml/min 2 4.5min 0.75 ml/min = 5.5 min
1.25 ml/min; UV detection: 210 nm.
25
Method 20 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
Waters Alliance 2790; column: Uptisphere C 18, 50 mm x 2.0 mm, 3.0 pm; eluent
B: acetonitrile + 0.05% formic acid, eluent A: water + 0.05% formic acid;
gradient: 0.0 min 5% B > 2.0 min 40% B > 4.5 min 90% B > 5.5 min 90% B;
30  oven: 45°C; flow rate: 0.0 min 0.75 ml/min =2 4.5 min 0.75 ml/min = 5.5 min
1.25 ml/min; UV detection: 210 nm.



0.8 mM/mn, UV detection: 210 run. Method 26 (LC-M5): Instrunment: M cronass
Quattro LCZ with HPLC Agilent 5 Series 1100; colum: G om S| L1PECHEMBERHB06
50 mmx 2.0 nm 3 m eluent A: 1 1 of water + 1 ml of 50%form c acid,
eluent B: 1 1 of acetonitrile + 1 ml of 50%°fornic acid; gradient: 0.0 mn
100% A 4 0.2 min 100%A 4 2.9 min 300A4 3.1 mn10%A 4 4.5 mn 10%A
oven: 55C, flowrate: 0.8 mM/mn; WV detection: 208-400 nm 10 Chem cal
synthesis of thMethapl g3.C-BI8)t Hrstiusnent: Mmoﬁiaesr Qulagrochﬁ,‘[ZDwi‘mﬂsHPlE Ayghiéhiesi s
of substitut eds§)henyl al ani ne derivatives with (- 592 benzyl oxy- 5-

i odophenyl ) - 2( Syeries i 0@ robsrye: BBV HER n H&Q)pﬁodnmcxa Ty B pym; eeAl}enéé dxlaipl e

S B G no el BeP S Tofl fRatlyel By Bfof bocRitle SR S Tomic

Synt hesi s of pramﬁ&cgraﬂenhi DJ@QﬂMﬂ F006 ATEN 0. 286ind 50086 t4A > 2.9 min 30% A ° 3.1 min
2(S)-trinmeth IsHa:KII et%g/ 2& 2

benzyl oxycardbonif] pan 40%ni s e Soky flew-rater Qy8gmhmjm oy cdntessingl 208-s) - t
ert- but oxycar bwnnqm noet hyl ) bi phenyl - 3-yl ] propi onate (12A) as exanple 7
DECEMBER 2006

Method 22 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
HP 1100 Series; UV DAD; column: Grom-Sil 120 ODS-4 HE 50 x 2 mm, 3.0 um;

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

Method 23 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
15 Waters Alliance 2795; column: Phenomenex Synergi 2 p Hydro-RP Mercury

20 x 4 mm; eluent A: 11 of water + 0.5 ml of 50% formic acid, eluent B: 11 of

acetonitrile + 0.5 ml of 50% formic acid; gradient: 0.0 min 90% A (flow rate:

1 ml/min) =2 2.5min 30% A (flow rate: 2 ml/min) 2 3.0 min 5% A (flow rate:

2ml/min) 2 4.5min 5% A (flow rate: 2 ml/min); oven: 50°C; UV detection:
20 210 nm.

Method 24 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
HP 1100 Series; UV DAD; column: Phenomenex Synergi 2 p Hydro-RP Mercury
20 x 4 mm; eluent A: 11 of water + 0.5 ml of 50% formic acid, eluent B: 11 of

25 acetonitrile + 0.5ml of 50% formic acid; gradient: 0.0 min 90% A (flow rate:
1 ml/min) = 2.5 min 30% A (flow rate: 2 ml/min) = 3.0 min 5% A (flow rate:
2 ml/min) 2 4.5min 5% A (flow rate: 2 ml/min); oven: 50°C; UV detection:
210 nm.

30 Method 25 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
HP 1100 Series; UV DAD; column: Grom-Sil 120 ODS-4 HE 50 x 2 mm, 3.0 pum;
eluent A: water + 500 pl of 50% formic acid/l, eluent B: acetonitrile + 500 pl of 50%
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5
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15

20

ne derivatives with 5-

yl am no-2(S)-tert-butoxycarbonyl am no-4(R)-(tert- 5

| yl oxy) pentanoic acid (14A) as exanple O\ O O BocHNBocHN
formic-acigi gragient{0.0 min 79% Byt hésnin W B qrvent 8¢ Gifive sy ci n

118, -14- rt- 10
Qé&%@?ﬁﬁih%%géyﬁéi%ﬁiéPt-butoxycarbonyl)anino]-2-

5, 17-di hydr oxy- 10, 13- di oxo-9, 12-di azatricyclo[ 14.3.1.12, 6] -
2(21),3,5,16, 18- hexaene- 8- car boxylic aci dZ(21 A}—I as exanple 7
hod 26 (LC-MS): Instrument: Micromass Quattro LCZ with HPLC Agilent
Series 1100; column: Grom-SIL120 ODS-4 HE, 50 mm x 2.0 mm, 3 um; eluent A:
11 of water + 1 ml of 50% formic acid, eluent B: 11 of acetonitrile + 1 ml of 50%
formic acid; gradient: 0.0 min 100% A - 0.2 min 100% A = 2.9 min 30% A >
3.1 min 10% A > 4.5 min 10% A; oven: 55°C; flow rate: 0.8 ml/min; UV detection:

208-400 nm.

Chemical synthesis of the examples

Synthesis of the starting compounds:

Synthesis of substituted phenylalanine derivatives with (-)-3-(2-benzyloxy-5-
iodophenyl)-2(S)-tert-butoxycarbonylaminopropionic acid [(-)-6A] as example

H
BnO [ boc” b CGO:E
COH bDC/N CO,Et BocNYCOzEl OBn
—~—— CO,Et Br
bOC\ OH —~————e
INi BnO ! BnO ]
o }

(-)-8A 6A 5A A

Synthesis of protected biphenyl-bisamino acids with 2(S)-trimethylsilanylethyl 2(S)-
benzyloxycarbonylamino-3-[4,4’-bisbenzyloxy-3’-(2(S)benzyloxycarbonyl-2(S)-tert-
butoxycarbonylaminoethyl)biphenyl-3-yl]propionate (12A) as example
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C26n ZHN O = H C02Bn  HO HOH TMBEO COTBS %Ez 16A NHZ 17A BnO OBn - BnO
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BnO I BnO ) B0 B:O .
ket
— —_—
BocHN OH BocHN OBn
o Yoo
n
© sa

OBn
0
{-)-6A °7A
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Synthesis  of  protected  hydroxy  ornithine  derivatives  with  5S-

benzyloxycarbonylamino-2(S)-fert-butoxycarbonylamino-4(R)-(tert-

5  butyldimethylsilyloxy)pentanoic acid (14A) as example

§ 0 %
B°°HN\/”\0 BocHN._ BocHN\__/lLOH
E\(OH —_— E\EO _ E\[OTBS
NHZ NHZ NHZ

13A 14A

Synthesis of protected biphenomycin derivatives with (8S,118S,14S)-14-[(tert-
10 butoxycarbonyl)amino]-11-{(2R)-3-[(tert-butoxycarbonyl)amino]-2-

hydroxypropyl}-5,17-dihydroxy-10,13-dioxo-9,12-diazatricyclo[ 14.3.1.1*°]-

henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid (21A) as example



BocHN _ HHNO HO 0 OHO x 2 HC OH 21A NHBoc 20A NH2 7 DECEMBER 2006 -63
Startine conpounds Exanple 1A 2-Hydroxy-5-iodobenzal dehyde BDEGENIRERA006
solution of 250 g (1.54 nol) of iodine chloride in 600 m of anhydrous

di chl oronet hane is added dropwi se over the®@ourse of 2 h to a solution of
188 g 10 (1.54 nol) of salicyl al dehyde in 11 of anhydrous dichl oronethane in
a heat-dried flask under argon. After stirring at RT for 3 days, a
saturated aqueous sodiumsulfite solution is added with vigorous stirring.
The organi ¢ phase is sg f, washed on%F Wi nat ¢ Ogaturated
aqueous sodi um chl&Q @Bndr i ed oveP"950 ~““%he sol vent
recrystallized fro 5 acetate. 216
g (57% of theory) of the product Jare obtarned. LC Method 10): mz =

246 (M H) ' H NVR (400 _\Hzq . 3=6.7 (d, 7.85 (d,
1H), 9.83 (s, 1H)ZHND. Y& (SooNHY) "CBBMpl e 2A e
2- Benzyl oxy- 5-i odobenzalGfetsgde 20, 0Bn H ft: 1Lo TMSEO 15A

BochN. It o

\EOTBS 14A

NHZ

H

16A NHZ



7 DECEMBER 2006 -64 67.2 g (0.48 nol) of potassium carbonate gm%to a
solution of 100 g (0.40 nol) of 2-hydroxy-5-iodobenzal dehyde ( 1363006

in 1.5 1 of dinethylformam de and, after g6§ewmnutes 51 m (0.44 nol) of
benzyl chloride are added. The reaction mXture is stirred under reflux at
120C for 24 h. After stirring at RT for a further 5 24 h and addition of 1.5
1 of water, a solid crystallizes out. The precipitate is filtered off wth
sucti on, washed Stagting ¢gmpoundser and dried in vacuo. The solid is
recrystallized from230 m of ethanol. 122.9 g (90% of theory) of the
product are obtained. LCM (ESI, Method 10): mz = 338 (M+rH)+ ' H NVR (400

MHz, CDCl3): 5 E£xa a4 2H), 6.84 (d, IH, 7.33-7.45 (m 5H), 7.78 (dd,
1H), 8.12 (d, 1 10. 4 . .10 Exanple 3A

(2- Benzyl oxy- 5- |% m%)mwehyésn OH 15 100 m of 1 M

di i sobutyl al ym num hydride solution in dichloronmethane are added to a

sol ution, cool ed to 0C, of 33.98 g (100.5 mmol ) of 2-benzyl oxy-5-

i odobenzal dehyde (Exanple 2A) in 200 m ofqgli ghl oromet hane. After stirring
at 0C for 2 h, a saturated potassium sodium flartrate solution is added
whil e cooling (highly 20 exotherm c reac Y, ~and the reaction mxture is
stirred for a further 2 h. After separ at of the phases, the organic
phase is washed twice with water and once With saturated agueous sodi um
chl oride solution and dried over sodiumsulfate. The solvent is evaporated
off in vacuo. 31.8 g (93% of theory) of the product are obtained.

A solution of 250 g (1.54 mol) of iodine chloride in 600 ml of anhydrous
dichloromethane is added dropwise over the course of 2 h to a solution of 188 g
10 (1.54 mol) of salicylaldehyde in 11 of anhydrous dichloromethane in a heat-dried
flask under argon. After stirring at RT for 3 days, a saturated aqueous sodium sulfite
solution is added with vigorous stirring. The organic phase is separated off, washed
once with water and saturated aqueous sodium chloride solution and dried over
sodium sulfate. The solvent is evaporated and the residue is recrystallized from ethyl

15 acetate. 216 g (57% of theory) of the product are obtained.
LC-MS (ESI, Method 10): m/z =246 (M-H).
'H-NMR (400 MHz, CDCl): § = 6.7 (4, 1H), 7.77 (dd, 1H), 7.85 (d, 1H), 9.83 (s,
1H), 10.95 (s, 1H).

Example 2A
2-Benzyloxy-S-iodobenzaldehyde

20

oBn H



.............. .. . 7 DECEMBER 2006 -65 'H NWR (400 MHz, CDClSn'z: S =2.17
(t, 1H), 4.68 (d, 211), 5.1 (s, 2H), 6.72 (d, 1H), 7.32-7.42 (n DEGEMBER2006
(dd, 1H), 7.63 (d, 111). Exanple 4A 1- Ben_zg%pxy- 2- br ononet hyl - 4-i odobenzene
50Bn Br 3.3 nm (35 nmml) of phosphorus tribrom de are added dropwi se to a
solution of 35 g (103 mml) of (2-benzyl oxy-5-iodophenyl) et hanol (Exanple
3A) in 350 m of 10 tol uene at 40C. The tenperature of the reaction mxture
is raised to 106&%&/&k4&mel) of patastutcatbonaierepdrer 40 dtsphutien o4t 09 gi(Q-40 mol)

tenperature for f r r
separated. The o?éa :Eit hsagogopés&alwogﬁ éieng}) IBQI st%g\f lﬂ‘gﬁagft%n%&dedm ohce
with saturated afjereadewsnihutes) 6hidr{0dd msal) wfibenzyl Tdhoridegarsi addphatle renctsr ed
over sodi um suI fate apd evaporate The 8 eI d un s to 41 (19%%; OIEuyt
t heory). 15 H- RNAUrS SOSt 'méeme%)ux af 12 I styripg a? & hap
(m 8H). I

g@lhg.ﬁdeﬂftﬁ?‘l of 1.51of water, a sohd cgstallllzes out. The rec1p1tate is C&ger%d

2-(2- benzyl oxy obenz -tert- ut’oxycar onyl am noma
~N COP BnO / \ off WlﬂBE@ENBERV%@Bﬁi twie @ithgwated land dl'mdl)mof/acuo The solid is

e O el o PHPRERE Eep S AR oY of Hedr e Shodhct ae

but oxycar bonyl )%maﬂﬁhml onate and 7.9 m (101.7 mml) of sodium ethoxide in
LC-MS (ESI, Method 10): m/z = 338 (M+H)".
'H-NMR (400 MHz, CDCL3): 5 = 5.18 (s, 2H), 6.84 (d, 1H), 7.33-7.45 (m, 5H), 7.78
(dd, 1H), 8.12 (d, 1H), 10.4 (s, 1H).

10
Example 3A
(2-Benzyloxy-5-iodophenyl)methanol
OBn
OH
|
15

100 ml of 1 M diisobutylaluminum hydride solution in dichloromethane are added to
a solution, cooled to 0°C, of 33.98g (100.5mmol) of 2-benzyloxy-5-
iodobenzaldehyde (Example 2A) in 200 ml of dichloromethane. After stirring at 0°C
for 2 h, a saturated potassium sodium tartrate solution is added while cooling (highly
20  exothermic reaction), and the reaction mixture is stirred for a further 2 h. After
separation of the phases, the organic phase is washed twice with water and once with
saturated aqueous sodium chloride solution and dried over sodium sulfate. The
solvent is evaporated off in vacuo. 31.8 g (93% of theory) of the product are

obtained.



300 mM of ethanol. After stirring at RT for 3 h, the precipitated product is
filtered off 5 with suction. After drying in vacuo, 55 g (90% of7 DEE€EMBERR006
product are isolated. 1H NWR (400 MHz, CDC13): 3 = 1.12 (t, 6 H), 1.46 (s,
9H), 3.68 (s, 2H), 3.8-3.9 (m 2H), 4.15- 4695 (m 2H), 5.0 (s, 2H), 5.7 (s,
1H), 6.58 (d, 1H), 7.28-7.4 (m 6H), 7.4 (dd, 1H). Exanple 6A
(+/-)-3-(2-Benzyl oxy-5-i odophenyl)-2-tert-butoxycarbonyl am nopropi onic acid
10 H N boc COZH{M\@@M@@Z @D@I) é- NlSQd'lHWWd,OZH}j% 1S@! 24y, 2 ad,ampdded
to a suspension of 58 g (97 di et

2- (2- benzyl oxy- 53|36d70‘t?e@2,>5|15),?54 1Hl8 65&@,dﬁ)car bonyl am nomal onat e ( Exanpl e
5A) in 800 mM of a mxture of ethanol and water (7:3). After 3 h under
reflux and after cooling to roomtenperature, the pH of the reaction

m xture is adjusted to about pH 2 with conc. hydrochloric acid. The

reaction m xtur rated. The residue is taken up in MIBE and water.
The aqueous phgs L4 h MIBE. The conbi ned organic
phases are 20 dfli g?@v&? %gg(?[ﬁ%mtsemy?gt%h ztwé% ed and concentrated. Drying

in vacuo restlts in 47 g (97% of theory) of the product. 'H NVR (400 MHz,
DVMSO): S =1.32 (s, 9H), 2.68 (dd, 1H), 3.18 (dd, 1H), 4.25 (m 1H), 5.15
(s, 2H), 6.88 (d, I H, 7.08 (d, 1H), 7.38g4 40 (m 3 H), 7.45-7.55 (m 3
H). 7 DECEMBER 2006 -67 Exanple (-)-6A

3- (2-Benzyl oxy-5-i odophenyl)-2(S)-tert-butaxy bBonyI am nopropionic acid
BnO\ 1 r

3.3 ml (35 mmol) of phosphorus tribromide are added dropwise to a solution of 35 g
(103 mmol) of (2-benzyloxy-5-iodophenyl)methanol (Example 3A) in 350 ml of

10 toluene at 40°C. The temperature of the reaction mixture is raised to 100°C over the
course of 15 min and is stirred at this temperature for a further 10 min. After cooling
the two phases are separated. The organic phase is washed twice with distilled water
and once with saturated aqueous sodium chloride solution. The organic phase is dried
over sodium sulfate and evaporated. The yield amounts to 41 g (99% of theory).

15 'H-NMR (300 MHz, CDCls): & = 4.45 (s, 2H), 5.06 (s, 2H), 7.30 (m, 8H).

Example SA
Diethyl 2-(2-benzyloxy-5-iodobenzyl)-2-fert-butoxycarbonylaminomalonate

CO,Et

CO,Et
boc

BnO |



boc~ OH H O 5 The racemate from Exanpl e 6A

[ (+/-)-3-(2-benzyl oxy-5-i odophenyl)-2(S)-tert- butoxycarbonyl am7rbpCBMBER 2006
acid] is separated on a chiral stationary SI I ica gel phase based on the

sel ector from pol y(N-net hacryl oyl - L-1 euci ne66di cycl opr opyl net hyl ani de) usi ng
an i-hexane/ ethyl acetate m xture as eluent. The 10 enantioner eluted first
(98.9% ee) is dextrorotatory in dichloronethane ([a]2 : + 3.0, ¢ = 0.54,

di chl or onet hane)41gnd1EIoT mexsqip ds] -bendy ok y(Rprogfvamdthydmeiodobaiasid €EXampl6AdARS
was determ ned by single-crystal x-ray structural anal ysis. The purity of
the second, Iev@F"ot ad ©nant isehPn EAnA8e ( (Ylghmmoll - of hdiethyyl 0 IN-(Rerr-

enanti omer, .
3-(2- benzyl oxy E’ I oé& r?Jli ; é@@@‘e&‘r@a@g%b’éél% nuP%ll)rionfof)ordé%rlnoer%g?xelde é?lo
OBn BocHN O 7 DH(EENBERtl%GB Aﬂeﬁi&tlhimgen Iﬁ?@mrj h 110: pre¢ipatéd prodoic) iscﬁltered off

(-)-3-(2-benzyl ox 5-i.0do nyl)-2(S)-tert- car bonyl gm no i oni c
aci d [ Exanpl & (-Wihs sqctlalaef é%ﬂll%éfﬂ"f}cﬁoz‘tﬁﬁ(ﬁ éﬁ%ﬁan)pf oguctg tSHaéedare

ol ) of banzy! - dPcoHe ol TrET 3T ETRBCRER Fh@?sj_%%% RE 552 Fa 15

mol ) of EDC ar eopsldets 4, @@mr@m tgroe(slm)ablﬂweﬂi)%es\ﬁ(& 1H), 7.2800 (, @Nd7H4s

stirred overni ght ‘Aft'er about m xture is concentrated in vacuo,
and the (dd, 1H).
Example 6A
(+/-)-3-(2-Benzyloxy-5-iodophenyl)-2-fert-butoxycarbonylaminopropionic acid
10
N
boc”

COH

BnO |

400 ml of 1N sodium hydroxide solution are added to a suspension of 58 g
(97 mmol) of diethyl 2-(2-benzyloxy-5-iodobenzyl)-2-tert-
15  butoxycarbonylaminomalonate (Example 5A) in 800 ml of a mixture of ethanol and
water (7:3). After 3 h under reflux and after cooling to room temperature, the pH of
the reaction mixture is adjusted to about pH 2 with conc. hydrochloric acid. The
reaction mixture is evaporated. The residue is taken up in MTBE and water. The
aqueous phase is extracted three times with MTBE. The combined organic phases are
20  dried over sodium sulfate, filtered and concentrated. Drying in vacuo results in 47 g
(97% of theory) of the product.
'H-NMR (400 MHz, DMSO): § = 1.32 (s, 9H), 2.68 (dd, 1H), 3.18 (dd, 1H), 4.25 (m,
1H), 5.15 (s, 2H), 6.88 (d, 1 H), 7.08 (d, 1H), 7.30-7.40 (m, 3 H), 7.45-7.55 (m, 3 H).



residue is purified by colum chromatography on silica gel (nobile phase:

di chl oronet hane). Yield: 10.65 g (88% of theory). HPLC (Met hod 3)DEQEMBIR 2806
mn;, LGM (Method 9): R~ =4.70 nun M (DCD): mz = 605 (MrNH4)'. ' H NWR
(200 MHz, CDC13): S = 1.38 (s, 9H), 2.97 (d&/-1H), 3.12 (dd, 1H), 4.50- 4.70
(m 1H), 5.00-5.10 (m 4H), 5.22 (d, 111), 6.64 (d, 1H), 7.28-7.36 (m 7H),
7.37- 7.52 (m 5H). 10 Exanpl e 8A Benzyl

3-[ 2- benzyl oxy- FEXainple $-)HA et r anet hyl - [ 1, 3, 2] di oxabor ol an- 2-yl ) phenyl ] -
2(S)-tert-butoxycarhonylam nopropion ate CH BnOB OCH3 \01-CH 3 CH3 OBn
BocHN 0 15 5. 1é—@-gm&a&yﬁéﬁﬂ%ﬂpgFnbﬂb@@stfrmh"awaf@nﬂ%nwaéeplpawacgb| ution
of 10.30 g (17.53 nol) of benzyl 3-(2-benzyl oxy-5-iodophenyl)-2(S)-tert-
but oxycar bonyl am nopr opi onate (Exanple 7A) in 70 mMl of DVMBO. The mixture is
20 deoxygenated by passing argon through the' gRrously stirred solution for
15 mn. Then 5.17 g (20.16 nmol ) of bbﬁboi z A\o df’ borane and 515 ng
(0.70 mmol ) of bis(di phenyl phosphi no) : a¥l adiun(11) chloride are
added. The m xture is 7 DECEMBER 2006 -69 t eated to 80C under a gentle
stream of argon and after 6 h is cool ed agajn. The

boc._ OH

Iz

The racemate from Example 6A [(+/-)-3-(2-benzyloxy-5-iodophenyl)-2(S)-tert-
butoxycarbonylaminopropionic acid] is separated on a chiral stationary silica gel
phase based on the selector from  poly(N-methacryloyl-L-leucine
dicyclopropylmethylamide) using an i-hexane/ethyl acetate mixture as eluent. The

10  enantiomer eluted first (98.9% ee) 1is dextrorotatory in dichloromethane
([o]3 : +3.0°, ¢ =0.54, dichloromethane) and corresponds to the (R) enantiomer
Example (+)-6A, as was determined by single-crystal x-ray structural analysis. The
purity of the second, levorotatory enantiomer Example (-)-6A, ie. the (S)
enantiomer, is > 99% ee.

15

Example 7A
Benzyl 3-(2-benzyloxy-5-iodophenyl)-2(S)-fert-butoxycarbonylaminopropionate

BnO i

OBn
BocHN



m xture is purified by colum chromatography on silica gel (nobile phase:

di chl oronet hane). DMSO resi dues present are renoved by Kugel r ohr7 DECEMBER 2006
distillation. The residue is again purified by colum chromatography on
silica gel (nobile phase: 5 cyclohexane: et®§I- acetate 4:1). Yield: 8.15 g
(79% of theory). HPLC (Method 3): R = 6.26 m'n. LCG-M5 (Method 6): R =

5.93 and 6.09 min. M-(El): mz =588 (MH +. '"H NVR (200 MHz, CDCl13): S =
1.26 (s, 6H), 1.(miefSarg8h .10% 3@0(1$mrﬁdrl),ot2 (913-B- Béhzy(dfb’ ﬂ-ld)ioplﬁen!,zg ,’ﬁS)Zt%m(-l n,
111), 449468(m 1H)b 5.05 (dd, 2H), . 5.11 (dd, 2 d,

(d, IH, 7.27-7.bwpo mppgwmlmzach {Exapple’ ¢) ]7av@2 d(mlvgda)m 20@5ml

gg?d h;:ﬁ ocﬁrgrl Je 08@1%0;1‘8(&% Wa‘%&é«%@%y‘j‘@@ g’ﬁ&gﬂﬁ@ ﬂ DI )o%gfﬁfn%ng

3- (2- benzyl oxy- 51660 B2y ninol( &) beheyltalcohdl. mlubcmymﬁé Mbpile’ﬂnﬂonQDPderﬁrﬁ&glCi d
[ Exanple (-)-6A] are put under argon into 60 m of 4 M hydrochloric acid
solution in @& oxXaheé3 axaold of EDKqargradded fIe TEIXI‘iureThéll‘P‘é%Q:%le’W tosgspeht Rdnandss

coTeeT ot SRS, T o 1 RISE Rl
DECEMBER 2006 -rééidue is purified by column chromatography on silica gel (mobile phase:
dichloromethane). Yield: 10.65 g (88% of theory).
HPLC (Method 3): R; = 6.03 min; LC-MS (Method 9): Ry =4.70 min
MS (DCI): m/z = 605 (M+NH,)".
'H-NMR (200 MHz, CDCL): § = 1.38 (s, 9H), 2.97 (dd, 1H), 3.12 (dd, 1H), 4.50-
4.70 (m, 1H), 5.00-5.10 (m, 4H), 5.22 (4, 1H), 6.64 (4, 1H), 7.28-7.36 (m, 7H), 7.37-

7.52 (m, SH).
10
Example 8A
Benzyl 3-[2-benzyloxy-5-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)phenyl}-
2(S)-tert-butoxycarbonylaminopropionate
CH,
P~{—c,
BnO B\
O/rCH3
CH,
OBn
BocHN
O
15

5.15g (52.60 mmol) of potassium acetate are added to a solution of 10.30 g
(17.53 mol) of benzyl 3-(2-benzyloxy-5-iodophenyl)-2(S)-tert-
butoxycarbonylaminopropionate (Example 7A) in 70 ml of DMSO. The mixture is
20  deoxygenated by passing argon through the vigorously stirred solution for 15 min.
Then 5.17 g (20.16 mmol) of bis(pinacolato)diborane and 515 mg (0.70 mmol) of
bis(diphenylphosphino)ferrocenepalladium(Il) chloride are added. The mixture is



|H-NNIl2 (200 MHz, CDCI3): 3 = 3.17-3.31 (m 1H), 3.33-3.47 ( 1 4.22
(t, 1H), 5.13 (s, 2H), 6.69 (d, | H, 7.24-7.40 (m 2H), 7.4?-7?@5@1\(1#@1‘249}]?
7.48 (d, 1H), 7.52 (d, 1H), 7.60 (d, 1H),cp.66 (br.s, 2H). Exanple 10A

2( S) - Benzyl oxycar bonyl am no- 3- ( 2- benzyl oxy-"5-i1 odophenyl ) propionic acid 5
BnO/ OH ZHN O 9.25 m (53.09 nol) of N, N-diisopropylethylamne are added

to a solution of 10.46 g _(24.13 mmol ) of . X

2( S) - ani no- 3- ( Vep&RAted B §UE- wnlsnp geRiA StisrBmisrgan ad; after 6 hiy gpeled pain dhe
(Exanpl e 9A) ip; - F@ﬂ.@- 6 i i )
(benzyl oxycar b@ﬁ%sd% I ni 1r%sdég(c - Osuc grrnglfoggé-&)gtvzl %esrﬂé%ao.gell'h(én OrbclaguP ltla}sﬁ'g
solution is stichloesnethareni BMS@nesidiesrpreseapareateztbvied byaKugelroHredistdhatidne i s

taken up in djigchloronethane and extracted tw ce egch w.th O. )

hydr ochl oric adheresisiigss espimspn ek Folies CB@H@&%@B’QQMIW%}W&NE”%B‘WFW on.
The organi cg ph | IR=Ye TSN S I d and 15 concentrated, The m xture is
purified b)c/5 co?%ﬁ%ﬂezﬁé%ﬂnﬁﬁoaégﬂg%hﬁhgn silica gel (nobile phase:

cycl ohexane/ di ¥idig:8.E3 p€19% ofitheoryd: 2) . Yield: 8.30 g (65% of theory) HPLC
(Method 3): Rt =5.01 nmin, M (El): mz =532 (MH'. 'HNW (200 M,
DVBO) : S = 114HPIE (Method By Re4626min45 (m 1H), 4.97 (s, 2H), 5.14 (s, 2H),

6.88 (d, | H, e 12 1. d, 1 H, 12.73 (br.s, 1H. 20
Exanpl e 11A ( 2%%&&%‘3&%‘1\(@?‘) e?%l"‘“Z 6.8 il
2( S) - benzyl oxyess-Emyha™ 888 @vi¢dybenzyl oxy-5- iodophenyl) propi onate 7
DECEMBER 2006
"H-NMR (200 MHz, CDClL): & = 1.26 (s, 6H), 1.33 (s, 9H), 1.36 (s, 6H), 2.91-3.10
(m, 1H), 3.12-3.28 (m, 1H), 4.49-4.68 (m, 1H), 5.05 (dd, 2H), 5.11 (dd, 2H), 5.30 (d,
1H), 6.90 (d, 1H), 7.27-7.37 (m, 7H), 7.38-7.42 (m, 3H), 7.55-7.62 (m, 1H), 7.67 (dd,

1H).

Example 9A
10  2(S)-Amino-3-(2-benzyloxy-5-iodophenyl)propionic acid hydrochloride

BnO |

x HCI
OH
H,N

12g (24.13 mmol) of 3-(2-benzyloxy-5-iodophenyl)-2(S)-tert-
15  butoxycarbonylaminopropionic acid [Example (-)-6A] are put under argon into 60 ml
of 4 M hydrochloric acid solution in dioxane and stirred at RT for 2 h. The reaction
solution is concentrated and dried under high vacuum.
Yield: 10.47 g (100% of theory).
HPLC (Method 3): R; = 4.10 min.
20  MS (El): m/z = 398 (M+H-HCI)".



-712.BhO/ \' I OIMSE ZHN O 8.35 g (15.7 mmol ) of

2(S) - benzyl oxycar bonyl ani no- 3- (2- benzyl oxy-5- 5 i odophenyl ) pr opi 6RECEMBER 2006
(Exanmple 1 OA) are introduced into 150 m o_f7 THF, and 2.14 g (18.07 mmol) of
2-trimethylsilylethanol and 250 ng (2.04 mmol”) of 4- dinethyl am nopyridi ne

are added. The mi xture is cooled to 0, and 2.38 g (2.95 m, 18.86 nmol) of

N, N - di i sopropyl carbodii m de dissolved in 40 mMl of THF are added. The

mxture is stirreH-HMRRROOWHRi GCL:abc 2VAPS1 dingtH), 3.38a% 4D (dh,or WA 2R i(h §Hup .

The 10 residue is taken up Jjn dichl ane and e ct i.C c ith
0.1 N hydrochl or¥ 3 @c?]é)’§cd9 ibg&aﬂ%‘g ggbg’tna&ébr}aﬂﬂé% s%’ b\ggc@ ﬁ}ﬁ gé\y
sol ution. The .o.r(g,aﬂ'q)(’:7gbzg§,qm,sg_g5'(&g;2}f{j‘I tered and concentrated. The _
m xture is purified by colum ™ chronmat ography (silica gel, nobile phase:

cycl ohexane/ diethyl ether 9:1 to 8:2). Yield: 8.2 g (83%of theory). HPLC
(Method 3): Rt =6.42 min M (E): mz = 532 (MH1J+. '"H NWR (300 MHz,

CDC13): S = 0. OlE:gaSmgﬂzﬂ_)QA 0.88 (t, 2H), 2.96 (dd, 1H), 3.13 (dd, 1H),

4.04-4.17 (m 2H), 4.51-4.62 (m JH), 4.95-5.05 (in, 4H), 5.44 (d, 1H), 6.64
(d, 15 1H), 7.28SyBepzylaxycarbgnylammp-3-@tbengyjoxyrS-isiophgnypropionic acigl e 12A
2-(Trinmethyl sd lyl)ethyl 2(S)-benzyl oxycarbonyl am no-3-[ 4, 4' - bi sbenzyl oxy-3' -

(2(S)-benzyl oxycar bonyl - 2-tert - but oxycar bonyl am noet hyl ) bi phenyl - 3- 20
yl | propi onate 7 DECEMBER 2006 -72 BnO\ \ /

BnO |

OH
ZHN

9.25 ml (53.09 mol) of N, N-diisopropylethylamine are added to a solution of 10.46 g
(24.13 mmol)  of  2(S)-amino-3-(2-benzyloxy-5-iodophenyl)propionic  acid
10 hydrochloride (Example9A) in DMF. 6.615g (26.54 mmol) of N-
(benzyloxycarbonyl)succinimide (Z-OSuc) are added thereto. The resulting solution
is stirred overnight and then evaporated in vacuo. The residue is taken up in
dichloromethane and extracted twice each with 0.1 N hydrochloric acid solution and
saturated aqueous sodium chloride solution. The organic phase is dried, filtered and
15  concentrated. The mixture is purified by column chromatography on silica gel
(mobile phase: cyclohexane/diethyl ether 9:1 to 8:2).
Yield: 8.30 g (65% of theory)

HPLC (Method 3): Ry=5.01 min.

MS (EI): m/z = 532 (M+H)".

'H-NMR (200 MHz, DMSO): § =3.14-3.3 (m, 2 H), 4.25-4.45 (m, 1H), 4.97 (s, 2H),
5.14 (s, 2H), 6.88 (d, 1 H), 7.20-7.56 (m, 12 H), 7.62 (d, 1 H), 12.73 (br.s, 1H).

20 Example 11A
(2-Trimethylsilyl)ethyl 2(S)-benzyloxycarbonylamino-3-(2-benzyloxy-5-
iodophenyl)propionate



0 ZHN BocNH CO2Bn OTMSE Method A: 45.8 ng (0.05 mmol ) of

bi s(di phenyl phosphi no)ferrocenepal | adiunm(l1) chloride 5 (PdCL2(DBEEMBERZ006
0.325 g (1.0 mmol ) of cesium carbonate are added to a solution of 0.316 g
(0.5 mmol ) of (2-trinethylsilyl)ethyl 2(S)=Bknzyl oxycarbonyl ani no-3-(2-
benzyl oxy-5-1 odophenyl ) propi onate (Exanple 11A) in 2.5 m of degassed DVF
under argon at RT. The reaction mxture is heated to 40C. Over the course of
30 min, a solution of 0.294 g (0.5 mmol ) of benzyl
3-[2-benzyl oxy-5-(4,4,5,5- 10

tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) phenyl =2(S)-tert
but oxycar bonyl am nopr opi onat e ( Exanpl eCSA) ! of degassed DMVF is
added dropw se. The reaction m xt ur & Sk 40C for 4 h and at 50C
for a further 2 h. The solvent is evaporat)d

ethyl acetate. The organic phase is extratted twce with water, dried over
sodium sul fate and 15 concentrated. The cfude product is purified by

chromat ography on silica gel with dichlgkonejdpugEet hyl acetate (30/1).
0.320 g (66% of theory) of the produéHN's Ybtained. Method B: 20 A sol ution
of 6.99 g (11.06 mmol ) of (2-trinmethylsilyl ethyl 2(S) -

benzyl oxycar bonyl am no- 3- ( 2- benzyl oxy- 5-i odtophenyl ) propi onate (Exanple 11A)
and 6.50 g (11.06 mmol ) of benzyl 3-[2-benzyl oxy-5-(4,4,5,5-tetranethyl- [

1, 3, 2] di oxaborol an- 2-yl ) phenyl ]-2(S)-tert-butoxycarbonyl am nopropi onat e

(Exanpl e 8A) in §§3§% ?@??’l‘ﬁ%‘%’& ;ﬂeg)?sseé(meaéﬁamgrb%g%iﬁ&@S(E%éﬁ&gus- 25

30 mn.). Then
bi s(di phenyl phosqiophayl)propiasaepid (Exdinple(104) aéliwrodieed RICI130 agdpdf) THRNahd? . 21

22.13 mol ) .of cesjuym carbonate ar ded thereto entle stream of

gr gg)n is 7 DEC)E%E]ﬁFg i&)&i mmol) of -trimet%y?s?]yﬁ%nanol and 25(56\ mg (2.04 mmol) Orp 2—
dimethylaminopyridine are added. The mixture is cooled to 0°, and 2.38 g (2.95 ml,

18.86 mmol) of N,N’-diisopropylcarbodiimide dissolved in 40 ml of THF are added.

The mixture is stirred at RT overnight and evaporated in vacuo for working up. The

10 residue is taken up in dichloromethane and extracted twice each with 0.1 N
hydrochloric acid solution and saturated aqueous sodium chloride solution. The
organic phase is dried, filtered and concentrated. The mixture is purified by column
chromatography (silica gel, mobile phase: cyclohexane/diethyl ether 9:1 to 8:2).
Yield: 8.2 g (83% of theory).

HPLC (Method 3): R, = 6.42 min

MS (ED): m/z= 532 (M+H)".

'H-NMR (300 MHz, CDCL): 5 = 0.01 (s, 9H), 0.88 (1, 2H), 2.96 (dd, 1H), 3.13 (dd,
1H), 4.04-4.17 (m, 2H), 4.51-4.62 (m, 1H), 4.95-5.05 (m, 4H), 5.44 (d, 1H), 6.64 (d,

|5 E),7257.33 G, 7H), 7.57 (dd, 4H), 7.45 (dd, 1H).

Example 12A
2-(Trimethylsilyl)ethyl 2(S)-benzyloxycarbonylamino-3-[4,4’-bisbenzyloxy-3’-
(2(S)-benzyloxycarbonyl-2-tert-butoxycarbonylaminoethyl)biphenyl-3-

20  yl]propionate



-73 passed over the reaction m xture, which is heated at 80C for 2.5 h. The

m xture is cooled and purified by colum chronmat ography on sil i tBEGEMBER 2006
(rmobi | e phase: cycl ohexane/ ethyl acetate 7. 3). Before evaporation to

dryness is conplete, diisopropyl ether is-ddded to the mixture. The
resulting crystals are filtered off with 5 suction and dried under high
vacuum Yield: 6.54 g (61 %of theory). HPLC (Method 3): R = 7.65 min M5
(El'): mz = 987 (M:Na), 965 (MtH)'. 1H NWR (200 MHz, CDC13): S = 0.00 (s,

9H), 0.90 (t, 211), 1.37 (s, 9H, 3.02 5 A—2AH) 4.06-4.25 (m 2H)
4.55-4.73 (m 2H), 4.98-5.18 (mpSH C >Cfh (d, 1H), 6.88-7.00
(m 2H), 7.19-7.39 (m 20H), 7.42-7. h .:anple 13A 10

N- (tert-But oxycarbonyl)-NE(benzyl oxyca i
| actone O BocHN . fJ NHZ 15 A solufion of 60 g (17.3 mol ) of tert-butyl

5- benzyl oxycar bonyl am no-2(S)-tert-
but oxycar bonyl am no- 4(R) - hydr oxypeg AN escribed in Og.
iﬁ oronéghgﬂe and 516 nml of
h. The sol vent is evaporated.

Lett. 2001, 3, 20, 3153-3155) N516

trifluoroacetic acid is stirred at RT

The remai ning crude product is dissolved in 2.6 1 of anhydrous nethanol

and, while stirring at 0C, 6.3 g 20 (28.8 mmvpl) of di-tert-butyl dicarbonate
and 7.3 m (52.43 mmol ) of triethylam ne are added. After 15 h, the
reaction soluti%a hslgyaporated and the residue is taken up in 1 1 of ethyl

acetate. After t es have been separated, the organic phase is
extracted tw ce 4uig Ila%g (S%'% Sirh@Ngbh KisdiphenAphshphidbifeirocenepaMadfinyillh h cHIBtBE

and once 7 DECEMBER

5  (PdCly(dppf)) and 0.325 g (1.0 mmol) of cesium carbonate are added to a solution of
0.316 g (0.5 mmol) of (2-trimethylsilyl)ethyl 2(S)-benzyloxycarbonylamino-3-(2-
benzyloxy-5-iodophenyl)propionate (Example 11A) in 2.5ml of degassed DMF
under argon at RT. The reaction mixture is heated to 40°C. Over the course of
30 min, a solution of 0.294 g (0.5 mmol) of benzyl 3-[2-benzyloxy-5-(4,4,5,5-

10  tetramethyl-[1,3,2]dioxaborolan-2-yl)phenyl]-2(S)-tert-
butoxycarbonylaminopropionate (Example 8A) in 2.5 ml of degassed DMF is added
dropwise. The reaction mixture is stirred at 40°C for 4 h and at 50°C for a further
2 h. The solvent is evaporated and the residue is taken up in ethyl acetate. The
organic phase is extracted twice with water, dried over sodium sulfate and

15  concentrated. The crude product is purified by chromatography on silica gel with

dichloromethane/ethyl acetate (30/1). 0.320 g (66% of theory) of the product is

obtained.

Method B:

20 A solution of 699g (11.06 mmol) of (2-trimethylsilyl)ethyl 2(S)-
benzyloxycarbonylamino-3-(2-benzyloxy-5-iodophenyl)propionate  (Example 11A)
and 6.50g (11.06 mmol) of benzyl 3-[2-benzyloxy-5-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)phenyl]-2(S)-tert-butoxycarbonylaminopropionate
(Example 8A) in 40 ml of DMF is degassed by passing argon through (about

25 30 min.). Then 812 mg (1.11 mmol) of
bis(diphenylphosphino)ferrocenepalladium(Il) chloride (PdCly(dppf)) and 7.21 g

(22.13 mmol) of cesium carbonate are added thereto. A gentle stream of argon is



-74 with saturated aqueous sodium chloride solution, dried over sodium

sul fate and concentrated. The crude product is purified by chrJnBEGSWZO%
on silica gel with toluene/acetone (5/1). 4,92 g (78% of theory) of the
product are obtained. LC-HR-FT-1CR- M5 (Method 13): calc. for G 8H28N306
(MENH4) ' 382.19726 found 382.19703. 'H NWR (400 MHz, CDC13): 8 = 1.45 (s,
O9H), 2.3-2.4 (m 1H), 2.45-2.55 (m 1H), . 3.3-3.4 JH., 3. ,? 6 (m 1H),
4.17-4.28 (m ma,sse@.wv—eaﬁ@ FeagtiopHpixturegwhichss hpgted 2@0 ]C;'.}os-hﬁ ﬁ B mbyiyre i
Exanpl e 14A d and purified by . col hr h ilica ggl (mobi :

5- Benzyl oxycar bocr?ﬂeama%o-pzu(nsge- t e}r/ tc-obltljr{ucl)xcyc%rpgtgﬁryalpa% %no-séllzcﬁ) -gft érrnto- lle phase:

but yl di et hyl si | ynlphexanefedni ancitate a@i3). Bef@ec ld\afidtticdlBS digiiéss 18 ebmiptetk, A:

2 mM of 1 M sodi hydroxj de sqluti op are added to sol utj on 0.7 2
mmol ) of cﬂ{?opx%pyl etizerels a8ded to tge mixture. q‘%e result?ng crystalls are Jtered o%f \%itf)

Na- (tert-but xy/%%t?(ﬂp%d)dél&g@g?%g@w&ﬁﬁponyI )-(2S, 4R) - hydr oxyom t hi ne

| actone 15 (13 i oxane at 0C. The reaction solution is
stirred for 2 h Yiel: 6ibdrg @t %pafitht@d). The residue is taken up in 50 m of
di chl oronethane. 1.12 m (8 mml) of triethylam ne are added to this

sol ution and, af HRLCY(Métbed3)t Rre7.65088 m (6 nmol)  of

tert-butyl dinmeth Pyl tr r t fionate are added dropw se. After
stirring at RT fﬁsgggr%m}?ﬁe%ﬁ@g%n%ﬁn@ﬁ#e is diluted with
di chl or onet hane. 'FFhaviRQ200 981, CIHORSS < 6. A b o4l i £g5 hanat e
solution, dried over sgdi um ® < B.0U4S19EE), 850 1, b 91/9K)) 8393

(m, 4H) 4.06-4.25 (m, 2H), 4.55-4.73 (m, 2H), 4.98-5.18 (m, SH), 5.40 (d, 1H), 5.63

(d, 1H), 6.88-7.00 (m, 2H), 7.19-7.39 (m, 20H), 7.42-7.53 (m, 4H).

Example 13A
10  N"-(tert-Butoxycarbonyl)-N°(benzyloxycarbonyl)-(2S,4R)-hydroxyornithine

lactone

O

BocHN\/(

O

NHZ

15 A solution of 7.60 g (17.3 mmol) of tert-butyl 5-benzyloxycarbonylamino-2(S)-tert-
butoxycarbonylamino-4(R)-hydroxypentanoate (preparation described in Org. Lett.
2001, 3, 20, 3153-3155) in 516 ml of dichloromethane and 516 ml of trifluoroacetic
acid 1is stirred at RT for 2 h. The solvent is evaporated. The remaining crude product
is dissolved in 2.61 of anhydrous methanol and, while stirring at 0°C, 6.3 g

20  (28.8 mmol) of di-tert-butyl dicarbonate and 7.3 ml (52.43 mmol) of triethylamine
are added. After 15 h, the reaction solution is evaporated and the residue is taken up
in 11 of ethyl acetate. After the phases have been separated, the organic phase is

extracted twice with a 5% strength citric acid solution, twice with water and once



sul fate and evaporated. The crude product is dissolved in 7.4 m of

1, 4-di oxane, and 36.2 m of 0.1 N sodium hydroxi de sol uti on ar & BECGEMBER 2006
After stirring at RT for 3 h, the reaction solution is evaporated, and the
residue is taken up in water and ethyl 7 DEZEVBER 2006 -75 acetate. The
organi c phase is extracted three tines with ethyl acetate. The conbi ned

organi c phases are dried over sodiumsulfate and evaporated. 0.90 g (90% of
theory) of the witlhdamtrated aqidoms nodiund chiiride GsoBitiof, sekdtdven sodiuind sGlfge (a3

mrol ) of benzyl 2(S)-tert-butoxycarbony] am no-4(R).- o .
hydr oxy- 5- ni t r ofOREENEHRe 1 Rlodis s vser ot epmajogeanby A slicaugehwith o6

9, Oy Pal ! adi um gfieantamheldA10s and Tleagnah e Al R hERHAIAL o pressure

at RT for 24 h. e mxture tere i"esel guhr, t he
filtrate is m Xeimmhrﬁ-‘lcﬁ-msmefbbwmgm 10. R TC §HL NS0y @pyEhHhysAMGME. Then
11.4 g (45.6 mol ) of N (benzyl oxycarbonyl oxy)lsuccglr)\i m de are added, and
the mxture is stirred at RT for 4 h. ThendsoP82l183% s concentrated, and the

residue is taken, i ichlaro Ne_ r 3Gt i A4

hydrochl ori c aci dﬁ% giroérai\g?%' gﬁggganE%smgég’?g)ég%o?g (%mﬁi%ﬁ eﬂgﬁﬁél Fir{l)e’
with 14.7 g (114 3mml)@f1H)] 356 eay 41438 an SIH)I U BASI(Mm, AHY| £O-5116 (B OC,
30.1 g (114 mol) of dinethyl-tert-butylsilyl trifluoronethanesul fonate are
added, and the m4Dut-37%460t5Hred at RT for 2.5 h. The organic phase is
washed with saturated sodi um bi carbonate solution, dried over sodium

sul fate and évaporated. The residue is dissolved in 50 ml of dioxane, nixed

with 200 m of OEygamu lgciakum hydr oxi de solution and stirred at RT for 3 h.

After extractio imes with ethyl 20 acetate, the collected organic

phases are dri efs-Berfyle@htionytdhino(Sprebi@tpéarboaglamino- 4R @err-The resi due
i s chromat ographed on silica g'gl (rmobi | e phase: dichl or omet hane/ et hanol
20/ 1, 9/1). 8.11bwyldimethylsilapglgxy)peptanpicaci oduct are obtained. M (ESI):
mz = 497 (M+H) .

o)
BocHN\/[L
OH

OoTBS

o

NHZ
10

Method A:
2 ml of 1 M sodium hydroxide solution are added to a solution of 0.73 g (2 mmol) of
N®-(fert-butoxycarbonyl)-N*(benzyloxycarbonyl)-(2S,4R)-hydroxyomithine lactone
15 (13A) in 50 ml of 1,4-dioxane at 0°C. The reaction solution is stirred for 2 h and then
evaporated. The residue is taken up in 50 ml of dichloromethane. 1.12 ml (8 mmol)
of triethylamine are added to this solution and, after a short time, 1.38 ml (6 mmol)
of tert-butyldimethylsilyl trifluoromethanesulfonate are added dropwise. After
stirring at RT for 3 h, the reaction mixture is diluted with dichloromethane. The
20  organic phase is washed with 1 N sodium bicarbonate solution, dried over sodium
sulfate and evaporated. The crude product is dissolved in 7.4 ml of 1,4-dioxane, and
36.2 ml of 0.1 N sodium hydroxide solution are added. After stirring at RT for 3 h,

the reaction solution is evaporated, and the residue is taken up in water and ethyl



"H- NWVR (300 MHz, d6-DVMSO): 8 = 0.00 (s, 6H), 0.99 (s, 9H), 1.33 (s, 9H,

1.59 (m 1H), 1.80 (in, 1H), 2.75-3.15 (m 2H), 3.81 (m 1H), IDECEMBER006
4.96 (m 2H), 7.04 (d, 1H), 7.19 (in, 1H, 7.30 (m 5H), 12.37 (br. s, 1H.
25 Exanpl e 15A 2-(Trimethylsilyl)ethyl -75 -

3-[3" -(2(S)-am no- 2- benzyl oxycar bonyl et hyl ) -4, 4' -

bi sbenzyl oxybi phenyl -3-yl ]-2(S)-benzyl oxycar bonyl am nopr opi onate 30

hydr ochl ori de 7 doefatdVBIER o2gkiic phasd6 iBeniracted thre©Ofimes Z¢ith hii2NeGER Bihe coMBIdX

HCIl 50 Ml of a 4 M hydrochl ori¢ aci d/djoxane solution are adde qver t he
course of about ©T62BE PARSTS Af5 ‘il"eélcﬂ"ﬁfﬁ m&alfﬂsanaavwra%@- B9Ge (Y% 2f eopnp) )

of 2-(trimethyl S&f‘t}{ég 140%is obtained.
2(S) - benzyl oxycar bon ﬁ)amélr{?)f):s- 2, 4' - bi sbenzyl oxy-3'-(2(S)-benzyl oxycar bonyl -

2- tert-butoxycarbonyl am noet hy!) bi phenyl - 3-yl ] propi onate (Exanple 12A) in
50 m of an&ydrogj ai oxane. After stirring for 3 h, the reaction solution
I S evaporated a ethediBd under hi gh vacuum 10 Yield: 100% of theory. HPLC

(Method 3): R =A5so‘agﬁaﬂ' Df i\@oéiﬁgmﬂifof-) of %@%gfg -Terr-bﬁ%ﬁwirg%ré@afmﬁé-@ﬂpzyl

2(S)-[5-benzyl oxycar bonyl am no-2(S)-tert - but rbonyl am ho-
(tent-butyl di netlydreiy-§Hniropepranoae dry 1846iml aif- Shdnb)/Hatdi Bben myikak yith' 1.@ g f-
benzyl oxyCar bony| G 2. (2 TR e b S P ksl Y >
24 h. The mixture is filtered through kieselguhr, and the filtrate is mixed with 14.7 g
10 (114 mmol) of diisopropylethylamine. Then 11.4g (45.6mmol) of N-
(benzyloxycarbonyloxy)succinimide are added, and the mixture is stirred at RT for
4 h. The solution is concentrated, and the residue is taken up in dichloromethane and
extracted twice with 0.1 N hydrochloric acid. The organic phase is separated off and
made alkaline with 14.7 g (114 mmol) of diisopropylamine. The solution is cooled to
15 0°C, 30.1 g (114 mmol) of dimethyl-tert-butylsilyl trifluoromethanesulfonate are
added, and the mixture is stirred at RT for 2.5 h. The organic phase is washed with
saturated sodium bicarbonate solution, dried over sodium sulfate and evaporated.
The residue is dissolved in 50 ml of dioxane, mixed with 200 ml of 0.1 N sodium
hydroxide solution and stirred at RT for 3 h. After extraction several times with ethyl
20 acetate, the collected organic phases are dried over sodium sulfate and concentrated
in vacuo. The residue is chromatographed on silica gel (mobile phase:
dichloromethane/ethanol 20/1, 9/1). 8.11 g (43% of theory) of the product are
obtained.
MS (ESI): m/z = 497 (M+H)".

'H-NMR (300 MHz, d-DMSO): 8 = 0.00 (s, 6H), 0.99 (s, 9H), 1.33 (s, 9H), 1.59 (m,
1H), 1.80 (m, 1H), 2.75-3.15 (m, 2H), 3.81 (m, 1H), 3.98 (m, 1H), 4.96 (m, 2H), 7.04

s (d, 1H), 7.19 (m, 1H), 7.30 (m, 5H), 12.37 (br. s, 1H).

Example 15A
2-(Trimethylsilyl)ethyl 3-[3’-(2(S)-amino-2-benzyloxycarbonylethyl)-4,4’-
bisbenzyloxybiphenyl-3-yl]-2(S)-benzyloxycarbonylaminopropionate

30 hydrochloride



7 DECEMBER 2006 - -77 BnO 4BocHN OBh O ~ ZHN O _ H C 0 2 TMSEO QOIBS NHZ
0.219 g (0.58 mvl) of HATU and 0.082 g (0.63 mmol) of N N 7 DECEMBER 2006
di i sopropyl et hyl am ne are added to a squtngL cooled to OC of 0.520 g (0.58
mmol ) 5 of (2-trimethylsilyl)ethyl
3-[3" -(2(S)-am no- 2- benzyl oxycar bonyl et hyl ) -4, 4' -
bi sbenzyl oxybi phenyl -3-yl ]-2(S)-benzyl oxycar bonyl am nopr opi onat e
hydrochl ori de (Exanple 15A) and 0.287 g (0.58 mml) of
5- benzyl oxycar bonyl am no-2(S)-tert-

h y) pent anoi ¢ aci d

rri at 0C for 30 mn,
ar

but oxycar bonyl am no-4(R) - (tert-butyl dife
(Exanple 14A) in 7.3 m of anhydrqus /D

an 10 additional 0.164 g (1.26 I) 0y
The reaction mxture is stirred at RF —1A\he solvent is then
evaporated, and the residue is takey up in ethyl acetate. The organi c phase
is washed three tinmes with water and] once with saturated aqueous sodi um
chloride solution, dried over sodiugisul fate and Qucentrated. The crude
product is purified by chronmat ogHd o Csi | i chlLiel wWCEhBM5

di chl oronet hane/ et hyl acetate (gradiedt 30/1 4 20/1 -4 10/1). 533 ng (66% of
theory) of the product are obtai AMPEPC M (ESI, Method 12): mz = 1342
(MtH) ', 1365 (M:Na)+. Exanple 17A 20 x HCI

2(S) - Benzyl oxycar bonyl am no- 3-{4, 4' - bi shenzyl oxy-3'-[2(S) - benzyl oxycar bonyl -
2- (5- benzyl oxycar bonyl am no-2(S)-tert-but oxycarbonyl am no-4(R) -

hydr oxypent anoyl am no) et hyl ] bi phenyl - 3-yl } propi oni c acid 7 DECEMBER 2006

-78 50 ml of a 4 M hydrochloric acid/dioxane solution are added over the course of about

et hyl am ne i s added.

5 20 min to a solution, cooled to 0°C, of 2.65 g (2.75 mmol) of 2-(trimethylsilyl)ethyl
2(S)-benzyloxycarbonylamino-3-[4,4’-bisbenzyloxy-3’-(2(S)-benzyloxycarbonyl-2-
tert-butoxycarbonylaminoethyl)biphenyl-3-yl]propionate (Example 12A) in 50 ml of
anhydrous dioxane. After stirring for 3 h, the reaction solution is evaporated and
dried under high vacuum.

10 Yield: 100% of theory.
HPLC (Method 3): R; = 5.96 min
MS (EI): m/z = 865 (M+H)".

Example 16A
15 Benzyl 2(S)-[5-benzyloxycarbonylamino-2(S)-tert-butoxycarbonylamino-4(R)-

(tert-butyldimethylsilyloxy)pentanoylamino]-3-{4,4’-bisbenzyloxy-3’-[2(S)-
benzyloxycarbonylamino-2-(2-trimethylsilylethoxycarbonyl)ethyl]biphenyl-3-
yl}propionate



BnO\ / OBn BocHN O~ ZHN O HN COZBn HO OH NHZ Method A: 0.80 m of a
1.0 Msolution of tetrabutylamonium fluoride in THE is added t o7 BECEMBER 2006
solution of 0.360 g (0.27 mml) of benzyl

2(S) - [ 5- benzyl oxycar bonyl ami no- 2(S) - -77-

tert-but oxycarbonyl am no-4(R)-(tert-butyl di net hyl silyl oxy)pentanoyl am no] - 3-
{4, 4" - bi sbenzyl oxy- 3" -[2(S) - benzyl oxycar bonyl am no- 2- ( 2-

trimethyl silyl ethoxycarbonyl) et hyl] bi phenyl 3-yl }propi onate (Exanple 16A) in
22.5 m of anhydrous DW. After stlrr 1 h, the reaction mxture
is 10 cooled to 0C, and water iBnQedde ro@Bef et hyl acetate, the
phases are separated. The organic ph D with a 1.0 M sol ution of
pot assi um bi sul fate, dried over sodifim sul fate and evaporated. 0.331 g of

the crude product is obtained. The i
purification. LC-MS (ESI, Method 10)| BecHM, - 1)+ LC HR FT-1CR- MS:
talc. for C65HE6ONAOL4 (I\/H—|)4 11296043 15 Method B: 1.8
m of IN tetrabutylamoniumfluoride ih THEZare Iadded d?opvvl se to a solution
of 800 nmg (0.6 mml) of benzyl 2(BUSE® benzy yl am no-2(S)-tert-

but oxycar bonyl am no-4(R)-(tert-butyl di net hyl si fyl oxy) pentanoyl am no] - 3-
(4,4 20 bisbenzyl oxy-3'-[2(S)-benzyl oxycar bonyl am no- 2- ( 2-

trimethyl silyl ethoxycarbonyl)ethyl]biphenyl-3-y @ﬁgpi onate (Exanple 16A) in
26 m of absolute DMF at RT. After 25 min at RT, m xture is cooled to OC
and a

0219g (0.58mmol) of HATU and 0.082g (0.63mmol) of NN-
diisopropylethylamine are added to a solution, cooled to 0°C of 0.520 g (0.58 mmol)
5 of (2-trimethylsilyl)ethyl 3-[3’-(2(S)-amino-2-benzyloxycarbonylethyl)-4,4’-
bisbenzyloxybiphenyl-3-yl]-2(S)-benzyloxycarbonylaminopropionate hydrochloride
(Example 15A) and 0.287 g (0.58 mmol) of 5-benzyloxycarbonylamino-2(S)-tert-
butoxycarbonylamino-4(R)-(tert-butyldimethylsilyloxy)pentanoic acid
(Example 14A) in 7.3 ml of anhydrous DMF. After stirring at 0°C for 30 min, an
10  additional 0.164 g (1.26 mmol) of N, N-diisopropylethylamine is added. The reaction
mixture is stirred at RT for 15 h. The solvent is then evaporated, and the residue is
taken up in ethyl acetate. The organic phase is washed three times with water and
once with saturated aqueous sodium chloride solution, dried over sodium sulfate and
concentrated. The crude product is purified by chromatography on silica gel with
15  dichloromethane/ethyl acetate (gradient 30/1 - 20/1 - 10/1). 533 mg (66% of
theory) of the product are obtained.
LC-MS (ESI, Method 12): m/z = 1342 (M+H)", 1365 (M+Na)".

Example 17A

20 2(S)-Benzyloxycarbonylamino-3-{4,4’-bisbenzyloxy-3’-[2(S)-benzyloxycarbonyl-
2-(5-benzyloxycarbonylamino-2(S)-fert-butoxycarbonylamino-4(R)-
hydroxypentanoylamino)ethyl]biphenyl-3-yl}propionic acid



| arge anount of ice-water is added. Ethyl acetate and sone |IN hydrochloric
acid 7 DECEMBER 2006 -79 solution are i mediately added. The orjBECEMBEBR006
is dried with magnesi um sul fate, concentratgd and dried under high vacuum
for 1 h. The crude product is reacted w thott”™ further purification. 5

Exanpl e 1SA Benzyl

2('S) - (5-benzyl oxycar bonyl am no-2(S)-tert-but oxycar bonyl am no- 4(R) -

hydroxypent anoyl am no) - 3-[ 4, 4' - bi sben e S) - benzyl oxycar bonyl -

am no- 2- pent af | uor ophenyl oxycar Byl érgr opi onate BnO\ \ /
Bn O BocHN~ ~ ZHN O: N CO2 ~TF~F F 10

Met hod A: 90 ng of pentafl uorophenol ' '
di chl oronet hane, and 1.1 ng of 4-di thyI am pyr dine (10 M and 19.4 ny
(0.10 mol ) of EDC are 15 added to @@-HNtlo cool ed to -25C, of 104 ny
(92 prol) of 2(S) \/'UT

benzyl oxycar bonyl ami no- 3- {4, 4' - Bifdbenz}f - 3 (S) -Benknl oxycar bonyl - 2- (5-
benzyl oxycar bonyl anmi no-2(S)-tert - but %car nyl a no 4(R) -

NHZ

Method A:
0.80 ml of a 1.0 M solution of tetrabutylammonium fluoride in THF is added to a
5  solution of 0.360 g (0.27 mmol) of benzyl 2(S)-[5-benzyloxycarbonylamino-2(S)-

tert-butoxycarbonylamino-4(R)-(fert-butyldimethyisilyloxy)pentanoylamino}-3-

{4,4’-bisbenzyloxy-3’-[2(S)-benzyloxycarbonylamino-2-(2-

trimethylsilylethoxycarbonyl)ethyl]biphenyl-3-yl} propionate ~ (Example 16A) in

22.5 ml of anhydrous DMF. After stirring at RT for 1 h, the reaction mixture is
10  cooled to 0°C, and water is added. After addition of ethyl acetate, the phases are

separated. The organic phase is washed with a 1.0 M solution of potassium bisulfate,

dried over sodium sulfate and evaporated. 0.331 g of the crude product is obtained.

The crude product is reacted without further purification.

LC-MS (ESI, Method 10): m/z = 1129 (M+H)".

LC-HR-FT-ICR-MS: calc. for CgsHgoNsO14 M+H)™ 1129.48048

found 1129.48123.

15
Method B:
1.8 ml of IN tetrabutylammonium fluoride in THF are added dropwise to a solution
of 800mg (0.6 mmol) of benzyl 2(S)-[S-benzyloxycarbonylamino-2(S)-tert-
butoxycarbonylamino-4(R)-(tert-butyldimethylsilyloxy)pentanoylamino}-3-{4,4’-

20  bisbenzyloxy-3’-[2(S)-benzyloxycarbonylamino-2-(2-
trimethylsilylethoxycarbonyl)ethyl]biphenyl-3-yl}propionate =~ (Example 16A) in
26 ml of absolute DMF at RT. After 25 min at RT, the mixture is cooled to 0°C and a

large amount of ice-water is added. Ethyl acetate and some 1N hydrochloric acid



hydr oxypent anoyl am no) et hyl j bi phenyl - 3-yl } propionic acid (Exanple 17A) in

mM  of dichl oronet hane under argon. After stirring for 15 h, theDEE 3%2006
m xture is 20 concentrated. The crude prod is reacted without further
purification. 7 DECEMBER 2006 -80 LC-MS (ESI, Method, 11): mz = 1317
(MNa) +, 1295 (MtH)+. LC-HR-FT-1CR-MS: calc. for C71163F5N4014 (MtH) +

1295. 46467 found 1295. 46430, Method B: 691 ng (crude m xture, approx. 0.6
mmol ) of 2(S)- bgﬂlztgqrbg@@amggﬁmlhmim fghq grggnic phase is dried with magnesium sulfate,

bi shenzyl o 3 b ter
tl-sbut éiycxgr bony%érrﬁn}aﬁgf%%)dgéagﬁdgﬁg htﬁaﬁgé?aﬁﬁpﬁg%g?%y?ﬁulag henyl géga(cad
propioni c aci dwitlxafutieer baAficalon. i ntroduced into 25 m of dichl oronet hane

and 547.6 ng (2.98 mmol ) of pentafl uorophenol, dissolved in 6 m of
di chl oronet hane, are added. 7.3 ng (0.06 mmol) of DVAP are added, and the

m xture is CSOC"Eg &81 l%ac 10 (et hanol/carbon dioxide bath). At -25C, 148 ng

(0.774 nmol) dded. The m xture slowy warns to RT overni ght.

The reaction mBénfye | X SPOSbeiniylaiyearbonylanfing2 (S terbbuedixlyyabongthmiad (R gh
vacuum The crude product is reacted without further purification. 15
Exanpl e 19A Benhxdroxypentanoylammo)% -[4,4’-bisbenzyloxy-3’-(2(S)-benzyloxycarbonyl-

car bonyl a no- S%ﬂ%‘l‘ﬁ‘ RIS KSR IREa AR IR LSV IRRENRIE | 5 1 12 6
]- henicosa-1(19), 2,4, 6(21), 16(20), 17- hexaene-8(S)-carboxylate BnO OBn H O
N ZHN N CO2Bn O

10

Method A:
90 mg of pentafluorophenol (0.49 mmol), dissolved in a little dichloromethane, and
1.1 mg of 4-dimethylaminopyridine (10 uM) and 19.4 mg (0.10 mmol) of EDC are
15 added to a solution, cooled to -25°C, of 104mg (92 umol) of 2(S)-
benzyloxycarbonylamino-3-{4,4’-bisbenzyloxy-3’-[2(S)-benzyloxycarbonyl-2-(5-
benzyloxycarbonylamino-2(S)-tert-butoxycarbonylamino-4(R)-
hydroxypentanoylamino)ethyl]biphenyl-3-yl} propionic acid (Example 17A) in 3 ml
of dichloromethane under argon. After stirring for 15 h, the reaction mixture is

20  concentrated. The crude product is reacted without further purification.



~OH NHzZ 7 DECEMBER 2006 -81 Method A: 4 ml of a 4 Mhydrochloric acid
solution in 1,4-di oxane are added to a solution of 119.3 ny of BIHAEMBER 2006
2(S)-(5-benzyl oxycarbonyl am no-2(S)-tert- bu_tf@xycar bonyl -

am no- 4(R) - hydr oxypent anoyl am no) - 3-[ 4, 4' - bi'sbenzyl oxy-3' - (2(S)-benzyl oxy 5
car bonyl am no- 2- pent af | uor ophenyl oxycar bonyl et hyl ) bi phenyl - 3-yl ] propi onat e
(Exanple 18A) in 2.7 m of 1,4-dioxane. Until the reaction is conplete, a

further 1.5 nm ot ¥isNERY dnaebd o1): fu/2Li181 B@ILHTA)ON 298 (M-4ntli oxane |s added.
The reaction solution is evaporated and codistilled with chloroformtw ce.

The crude producLCHR-FIHEERMS GrioMe; CridlsiotQ3 (Mcdl)c 129464686 HGOF5NAOL2
(MHH) + 1195. 41224, found 10 119@.414@53‘1@3(? ssolved in 100 m of chloroform
and added dropwi se over the coﬁ?’%de ‘o a very efficiently stirred
suspensi on of 200 m of chloroformand 100 m of saturated aqueous sodi um
bi carbonate solution. The reaction mxture is vigorously stirred for 2 h.
After the two phas@edimve been separated, the aqueous phase is extracted
with chloroform™ The conbi ned organi c phases are washed with 15 5% strength

aqueous citric #9ldng(irudd miKtugr appiod Vet mmodhefA(Sbenay foayearbonylaminagotat ed
to dryness. The .cr.ude .produ IS washed wit toni.trile and dri nder
hi gh vacuum -EYi eq%ben@dg)g-ﬂgﬁ(&%ngy%ﬁ%a@wﬁg%gﬁb@%xcaﬁygpp{%@lﬁqﬁ&%rg =
1011 (MrH) +.  2CuiblyRadoRylanhd(R-h %x?"}‘%ﬂtaﬂé 1288A@)¥thyl]biphenyl-3-yl} propionic
2(S)-(5-benzyl oxyparygonylﬁém' no- 2((1% ?t ert-. v ﬂg)_ yllbiphenyl-3-yl}prop
but oxycar bony| arecisb (EaR)pltry G b asepitroduesdl iatd Ao mliof] dichlordsnethanez phd)Xdp7F mg 2( S
) - benzyloxycarhgnyl am 5o s G ALGLPHALERISEN 1Y S NP LA DMekinB R %tach.

7.3 mg (0.06 mmol) of DMAP are added, and the mixture is cooled to —25°C

10 (ethanol/carbon dioxide bath). At —25°C, 148 mg (0.774 mmol) of EDC are added.
The mixture slowly warms to RT overnight. The reaction mixture is concentrated in

vacuo and briefly dried under high vacuum. The crude product is reacted without

further purification.

15 Example 19A
Benzyl 5,17-bisbenzyloxy-14(S)-benzyloxycarbonylamino-11(S)-(3-benzyloxy-
carbonylamin0-2(R)-hydroxypropyl)-10,13-dioxo-9,12-diazatricyclo[14.3.1.12’6]-
henicosa-1(19),2,4,6(21),16(20),17-hexaene-8(S)-carboxylate




25 yl ] propionate (Exanple 18A) are dissolved in 8 ml of dioxane and then, at
0C, 16 m of 4 N hydrochloric acid solution in dioxane are addepECEMBER2006
After 45 min, 6 m of 4 N hydrochloric acid solution in dioxane are again
added, and after 15 min a further 8 nl are8dded. The mixture is stirred at
OC for 30 mn before the reaction solution is concentrated under mld
conditions, codistilled with chloroform (twice) 30 and briefly dried under

hi gh vacuum Theyeihgdey:product (732 nmg, 0.59 mml) is dissolved in 1000 m
of chloroform and a solution of 6 M of triethylamine in 50 M  of

chl orof ormis acdt®d ofirobM BrdrodtHeri¢rasid solution intli,4-diodarg aRTadded iteagletution g

m xture is work b viapor.at i der . mld, conditi I n vacuo and
stirring the resﬁ%&é’% %9&%@%@% 2%@2 (ﬁggyy}Oﬁzycézgg?rgﬂ?:pW%%-*ﬁtéblﬁgaﬁa{aqo%l-
crystals are fil4mgingd(RY-hyvdthtvbehitabdbviOmi saed-BMbehzyl s oiEY-bdrevdReL dri ed
un)éer hi gh vacuuzirrn@i Yi ((alid.:y%obkbe (6%@?3}0\)\?42&%@& I-}lle%e( I\/gt(ﬁ{)“(’j I%’ . 4 =
5.59 mn. ' H5N|\/Fca(bumlam+nq-M@ngglm)qph@yiomcs@onyle@yohxph@.rm)3,-ylipr¢swnats4 (m

1H), 2.82- 3.01 3H)., ..02-3.11 (jn,,.111),..3. 1H)., 3.57-3.6

b a5 2 2set (Rl read inz Fint | Baiciand - s the Buctil is dymbler® 8 hufelfs

(m 4H), 5.09 (s,53Def 2M r dri@gaci&'%lu??nzlgi (,didiéi‘&le i6. ¥ed .- The (rB&céi@h') ,
n

7.21-7.40 (m 20H), 7.41-7.48 (in, 9H, 8. (d, H)y, 8.87 (d, 113).
Exanpl e 20A solution is evaporated and codistilled with chloroform twice. The crude product (LC-

0. 12, i azat 1 i oy IR AT oM e SR TRt Bk e MRS D R LBHE o
S) - carboxyljioc axiod 49k [ydisogibdodrdddm 160 MO FPehldiofdrm and added dropwise over the

course of 3 h to a very efficiently stirred suspension of 200 ml of chloroform and
100 ml of saturated aqueous sodium bicarbonate solution. The reaction mixture is
vigorously stirred for 2 h. After the two phases have been separated, the aqueous
phase is extracted with chloroform. The combined organic phases are washed with

15 5% strength aqueous citric acid solution, dried over magnesium sulfate and
evaporated to dryness. The crude product is washed with acetonitrile and dried under
high vacuum.
Yield: 60.5 mg (65% of theory)
LC-MS (ESI, Method 11): m/z= 1011 (M+H)".

20
Method B:
About  0.595mmol of benzyl 2(S)-(5-benzyloxycarbonylamino-2(S)-tert-
butoxycarbonylamino-4(R)-hydroxypentanoylamino)-3-[4,4’-bisbenzyloxy-3’-(2(S)-
benzyloxycarbonylamino-2-pentafluorophenyloxycarbonylethyl)biphenyl-3-

25  yl]propionate (Example 18A) are dissolved in 8 ml of dioxane and then, at 0°C,
16 ml of 4 N hydrochloric acid solution in dioxane are added dropwise. After 45 min,
6 ml of 4 N hydrochloric acid solution in dioxane are again added, and after 15 min a
further 8 ml are added. The mixture is stirred at 0°C for 30 min before the reaction
solution is concentrated under mild conditions, codistilled with chloroform (twice)

30 and briefly dried under high vacuum. The crude product (732 mg, 0.59 mmol) is
dissolved in 1000 ml of chloroform, and a solution of 6 ml of triethylamine in 50 ml
of chloroform is added dropwise. The mixture is stirred at RT overnight. The mixture

is worked up by evaporating under mild conditions in vacuo and stirring the residue



NOH HZNHOOH O x 2 HO NH2 Method A: A solution of 10 ng7(9.9 4I\ﬂ of
benzyl 5, 17-bi sbenzyl oxy-14(S)- 15 DECEMBER 2006

benzyl oxycar bonyl am no- 11(S) - ( 3- benzyl oxyca_rg)nyl am no- 2(R) - hydr oxypr opyl ) -
10, 13-di oxo-9, 12-di azatricycl o[ 14. 3. 1. 12' 6] héni cosa- 1(19), 2,4, 6(21),16(20), 1
7- hexaene-8(S)-carboxylate (Exanple 19A) and 50 | of formc acid in 10 n
of ethanol is vigorously stirred in the presence of 10 ng of Pd/C under

hydrogen at at niss persniile, Ehe gesulting, crystals. areniltered Qff oriths spasiongvasBed with

evapor at ed, and . 03] | Pﬁggﬁ/g 006 -83 taken up in 1 N

hydr ochl ori c aci gocﬁtﬁl?%%%&e%ﬁne?‘%d efed. € crude product is purified on
an RP 18 cartri dyéldvi360 rag 6800001 thebg)wat er. 2 ng (42. 8% of theory) of the
product are obtained. 5 Method B: 200 ng (0.20 mmol ) of benzyl

?112 bi gbgnzyl loxﬁ[!]_étc b&)deﬂhlemzlegyegcsgnhinnyl am no- _ o
di azat 11 oyl of 14 BAMBOUONEe s IIES STl o 5 A 2P

carboxyl ate (Exa 26£.30Y ol PP 328Qs,MH)03.5R13.63Q@, 1ED), 4.47-4.56 (m, 1H),
aci d/ wat er/ et hanﬁéﬁ@%’%ﬁ)m m'xtb(lrn’em?}e)t hagol c)an be repl aced THE)... 73 ng

: Yy
of 10% pal | adi um464-53h (11 08, 4315 @, BFRHERS 04 f@, kR -0\ @B endtPol s
carried out under at j ’ I €y 9h 1. 368). 790t 49an, BB #ITE(d, S
filtered through e%éﬁ%gmﬁe%?%m%&hg"% ﬁgmrtﬁ’ r?ggsite S c{)ﬁ?m@?zt r at (ed in
vacuo. The residugy) ssnixasnwi th 4.95 m of 0.1 N aqueous hydrochloric acid
and concentrated. The residue is stirred with 10 ni of di et hyl ether 15 and
decantered. The remaining solid is dried under high vacuum

Example 20A
14(S)-Amino-11(S)-(3-amino-2(R)-hydroxypropyl)-5,17-dihydroxy-10,13-dioxo-
9,12-diazatricyclo[14.3.1.1*%|henicosa-1(19),2,4,6(21),16(20),17-hexaene-8(S)-
carboxylic acid dihydrochloride

10

Method A:

A  solution of 10mg (9.9uM) of Dbenzyl 5,17-bisbenzyloxy-14(S)-
15  benzyloxycarbonylamino-11(S)-(3-benzyloxycarbonylamino-2(R)-hydroxypropyl)-

10,13-diox0-9,12-diazatricyclo[14.3.1.1%°]henicosa-1(19),2,4,6(21),16(20),17-

hexaene-8(S)-carboxylate (Example 19A) and 50 pl of formic acid in 10 ml of

ethanol is vigorously stirred in the presence of 10 mg of Pd/C under hydrogen at

atmospheric pressure for 16 h. The reaction solution is evaporated, and the residue is



Yield: 103 nmg (95% of theory). HPLC (thhod, 3): Rt = 3.04 mn;

(Method 6): Rt = 0.38 min M (El): mz = 473 (M+H)* COHONMR (ﬂdbEWBF&é?%
8 = 2.06-2.20 (m 111), 2.74-2.89 (m 111) §3.94-3.05 (m IH, 3.12-3.25
(m 211), 3.53 (d, 111), 3.61-3.72 (m 111) °3. 97 4 07 (m 111) 4.53 (s,
111), 4.61 (d, 111) 4.76-4.91 (|n 1211) 7.01-7.05 (m 2H), 7.07 (s, 111),
7.40-7.45 (m 751u1§I Hzl npl e 21A 20

(8S, 11S, 14S) - 14-t111'(enem ing N dygeos b@ﬁwﬁaﬁﬁiuﬁ@p@iﬁ{l@m@ The prude praduct is punﬁed

but oxycar bonyl ) }nﬁ%ﬁiS EXHné’é(eV \Qfltﬁgé{étémg’ile/wager h‘y% O()&Z 8@&1 t:f’legryg)&? the’ product

di azatricyclo[1

| heni cosa- 1( 20) ,a24 @Bthindd.5, 16, 18- hexaene- 8- car boxylic acid 7 DECEMBER 2006
-84 HOOH HONOH BocHN _ NH OOHO ~~T NHBoc Method A: 5.2 ng (9.5
mol ) of 14(S)-am no-11(S)-(3-am no-2(R) - hydroxypropyl )-5,17- 5

d|hydroxy 10 1314%_ 9, 12-di azatricycl o[ 14. 3. 1. 12' 6] heni cosa-

1(19), 2, 31) , 17- hexaene-8(S)-carboxylic acid di hydrochl ori de

(Exanpl e 20A) ar®0dhs SOLY atnoly ofr hentt@lt 5d dlisbeanddyit-148)-beattyc&bbnylhhinsnder
ar gon.

11(S)-(3-benzyloxycarbonylamino-2(R)-hydroxypropyl)-10,13-dioxo-9,12-
diazatricyclo[14.3.1. 12’6]henicosa- 1(19),2,4,6(21),16(20),17-hexaene-8(S)-
carboxylate (Example 19A) are put into 220 ml of an acetic acid/water/ethanol 4:1:1
10  mixture (ethanol can be replaced by THF). 73 mg of 10% palladium/carbon (10%
Pd/C) are added, and then hydrogenation is carried out under atmospheric pressure
for 15 h. The reaction mixture is filtered through prewashed kieselguhr, and the
filtrate is concentrated in vacuo. The residue is mixed with 4.95 ml of 0.1 N aqueous
hydrochloric acid and concentrated. The residue is stirred with 10 ml of diethyl ether
15  and decantered. The remaining solid is dried under high vacuum.
Yield: 103 mg (95% of theory).
HPLC (Method: 3): R; = 3.04 min;
LC-MS (Method: 6): R,= 0.38 min
MS (ED): m/z = 473 (M+H)".
'H-NMR (400 MHz, D;0): 8 = 2.06-2.20 (m, 1H), 2.74-2.89 (m, 1H), 2.94-3.05 (m,
1H), 3.12-3.25 (m, 2H), 3.53 (d, 1H), 3.61-3.72 (m, 1H), 3.97-4.07 (m, 1H), 4.53 (s,
1H), 4.61 (d, 1H), 4.76-4.91 (m, 12H), 7.01-7.05 (m, 2H), 7.07 (s, 1H), 7.40-7.45 (m,
2H), 7.51 (d, 1H).

Example 21A

20  (85,115,14S5)-14-[(Tert-butoxycarbonyl)amino]-11-{(2R)-3-[(zer¢-
butoxycarbonyl)amino]-2-hydroxypropyl}-5,17-dihydroxy-10,13-diox0-9,12-
diazatricyclo[14.3.1.12’6]henicosa-l(20),2(21),3,5,16,18-hexaene-8-carboxylic acid



While stirring vigorously at roomtenperature, firstly an aquequs _sodi um

bi carbonate solution (1 M 100 I) and then a methanoiic sol uti’oREGEMBER 2006
di-tert-butyl carbonate 10 (0.1 M 570 1, 578 nol ) are added dropw se.

Conpl ete conversion is reached after about "I-2 days. The reaction m xture
is evaporated in vacuo and dried under high vacuum The resulting crude
product is purified by gel chronmatography [Sephadex LH 20; nethanol/I M
sodi um bi carbonate sol ution (1:0.0001) .3 my£83% of theory) of product
are obtained. 15 HPLC/UV-Vis (Me d Y4) R =/ %\ N. ﬁm (qualitative) =
193 nn(s), 206 (sh), 269 (m, - « acet AT tPM e + 0.01 % TEA
[4:6]). LCGHR-FT-1CR-MS: calc. C33H44N#F i [ MHH<673.3079 found 673. 3082.
20 Method B: 50 ng (0.09 nmol) of

di hydr oxy- 10, 13- di oxo-9, 12-di azatri cysl g hepOebsa-

1(19), 2, 4,6(21), 16(20), 17- hexaBneHBI('S) -{tar baxyl i di hydrochl ori de 25
(Exanpl e 20A) are introduced into 8 n 3 ter (9:1) mxture. To
this 7 DECEMBER 2006 -85 are added 1 @HIM bi carbonat e sol ution

and then 80 ng (0.37 mmol) of di-tert-butyl difgarbonate in 2 m of
nmet hanol /water (9:1). The mxture is stirred at\\ RT overnight. The sol ution
is worked up by mixing with 60 m of ethyl acetatéNdBdc 30 ml of water. The
organi ¢ phase is washed once with 0.1 normal hydrochloric acid, 5 dried and
concentrated in vacuo. Yield: 49 ng (79% of theory). LCM (Method 9): R =
2.56 mn. M (El): mz = 673 (M-H) +.

Method A:

52mg  (9.5pumol) of 14(S)-amino-11(S)-(3-amino-2(R)-hydroxypropy!)-5,17-
5  dihydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1. 12’6]henicosa-
1(19),2,4,6(21),16(20),17-hexaene-8(S)-carboxylic acid dihydrochloride
(Example 20A) are dissolved in dry methanol (analytical grade, 0.5 ml) under argon.
While stirring vigorously at room temperature, firstly an aqueous sodium bicarbonate
solution (1 M, 100 ul) and then a methanolic solution of di-fert-butyl carbonate
10 (0.1 M, 570 pul, 57 umol) are added dropwise. Complete conversion is reached after
about 1-2 days. The reaction mixture is evaporated in vacuo and dried under high
vacuum. The resulting crude product is purified by gel chromatography [Sephadex
LH-20; methanol/1 M sodium bicarbonate solution (1:0.0001)]. 5.3 mg (83% of
theory) of product are obtained.
15 HPLC/UV-Vis (Method 14) R; = 7.4 min.
Amax (qualitative) = ~193 nm(s), 206 (sh), 269 (m), ~284 (sh) (H,O/acetonitrile +
0.01% TFA [4:6]).
LC-HR-FT-ICR-MS: calc. C33HaN4Oy [M+H]" 673.3079
found 673.3082.
20
Method B:
50mg (0.09 mmol) of 14(5)-amino-11(S)-(3-amino-2(R)-hydroxypropyl)-5,17-
dihydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1 %%Jhenicosa-
1(19),2,4,6(21),16(20),1 7-hexaene-8(S)-carboxylic acid dihydrochloride
25  (Example 20A) are introduced into 8 ml of a methanol/water (9:1) mixture. To this



10 Exanple 22A tert-Butyl

(2R)-3-[(8S, 11S, 14S) - 8- (am nocar bonyl )-14-[ (tert - but oxycar bonyl’)y PECEMBER 2006
am no] -5, 17-di hydr oxy- 10, 13-di oxo-9, 12-di azatricycl o[ 14. 3. 1. 12' 6] heni cosa-
1(20), 2(21), 3, 5, 16, 18- hexaene- 11-yl | - 2- hydr&®ypr opyl carbamate HO\ \ / OH H
O NNHBocHN NHOH O NHBoc 15 Method A: 4.1 ng (6.1 nol) of

(8S, 11S,14S)-14-[ (tert-butoxycarbonyl)am no] - 11-{(2R) - 3-

[2( t S E) t - but oxy cardrengdddamntl alf- 12N hpdiuax bioabpyate sblulidn dnd Yisno8y mgQ053-dmeR @9, 1
di azatri cycl o[ 144igert-butyl glicaebonatssin 3 po of methanolvater1(8: 1) g The xuistwee & #iradodty | i
c acid (Exanple i i i l tj Gal
rade, 0.5 i) e TRERNER kbvdtkod B BY hilEle ik BDFAB R AR
solid sodium di3uif of watei Therdganid phakels wavhed biycedwinlp0i1gramdbhydrechleric 461d,of
a freshly prepared  sqlution of diisopropylethylamne (7.9 ng, 61 nol),
anmoni um chl or i déied@ang cpgcenyated @ ¥gAup. and” HATU (4.6 ng, 12.2 nol) in

di met hyl f or mam de: (. 708 ' 7 DECEMBER 2006 -86 A). Solution A mnust
be added twi ce dnglre(e&(élgfnlsgeggéplr)fé%%@?%n time of 1.5 h and after a reaction
time of 2 h) untiLC-M®Methed®): Rf= pbeatinsor is conplete. The m xture is
stirred for a further 20 nmin, and,then the reaction is stopped by addi ng
water (0.5 m). MRED: sdetiodd Mi¥ure is frozen and then freeze dried. The
resulting crude product is 5 purified by gel chromatography [ Sephadex LH 20;
met hanol /acetic acid (1:0.0001) doped with sodiumdisulfite].

10 Example 22A
tert-Butyl (2R)-3-{(8S,11S8,14S)-8-(aminocarbonyl)-14-[(tert-butoxycarbonyl)-
amino]-5,17-dihydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1>*}henicosa-
1(20),2(21),3,5,16,18-hexaene-11-yl]-2-hydroxypropylcarbamate

NHBoc

15

Method A:
4.1mg (6.1 pmol) of (8S,118,14S)-14-[(terr-butoxycarbonyl)amino]-11-{(2R)-3-
[(rert-butoxycarbonyl)amino]-2-hydroxypropyl}-5,17-dihydroxy-10,13-diox0-9,12-
20  diazatricyclo[14.3.1.1*®]henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic  acid
(Example 21A) are dissolved in dry N, N-dimethylformamide (analytical grade,
0.5 ml) under a protective atmosphere of argon gas. Addition of solid sodium
disulfite (6.1 pmol) is followed by dropwise addition at RT of a freshly prepared
solution of diisopropylethylamine (7.9 mg, 61 pmol), ammonium chloride (1.6 mg,

25 30 umol) and HATU (4.6 mg, 12.2 pmol) in dimethylformamide (0.5 ml, solution



Yield: 2.2 52% of theory). HPLC-UWV-Vis (Method 14): R = ] X
(:qualitativg? (: - 202 nm(s)?/)268 (m, -28|5 (gh), (sz;cetonﬂﬁ?%g“ﬁ@!‘@%?x

TFA 10 [4:6]). LG HRFT-1CR-M5 (Method 13)ge calc. for C33HA6NS5010 [ MrH| +
672. 3239 found 672.3239. Method B: 15 49 ng (0.07 nmol ) of
(8S, 11S,14S) - 14-[ (tert-butoxycarbonyl )am no]-11-{(2R) - 3-

tert-but oxycarbonyl )am no] - 2- hydr oxypropyl } -5, 17-di_ hydr oxy- 10, 13-di oxo0-9, 1
L( y A). So utl)on A mt!st %e agéjed tv%ge m%%/e gafter a reactlor%/ time gf l.g’h and after a

2-

di azatricyclo P 1 IV i = 3, : =8 carhoxyl i
 acid  (Deanpl s SoR e & FLARASERIA0N of pRoimc R b ipkR TR R R Lo
0C. Then 42 ngof @.farthen@l hinp indHkEb the ecaaticte, steppdd thyeaddingt water (5 stl). Thed at

OC for 10 min. 20 1.46.m (0.73 nmol) of 0.5 I sol yt.ion of amqonia in
di oxane are add&eftiodr BpHSe!s Foren: d Hert eéeidé{égti Fé&ﬁﬁtmw ePrgHE‘Htl.s

After about 518 M&B%f@%m&@g@g@h}pfsﬁﬁg&ﬁrﬁﬁ-% &e??%ﬁﬁa&ﬂ@%cﬁgéi:@%(ﬁ)t er

3 days, the m re i centr n-vacuo an I ed by preparative
RP- HPLC. i el d:dop6éd mith(s8dmodistlfieedr y) . 25 HPLC (Method 3): Rt= 3.83 nmin.
Exanpl e 23A ter}-Butyl
(2R)-3-[(8S, 118‘,(1?1415)238‘11?6%?%@9{3’%0) carbonyl]-14-[(tert-but oxy-
car bonyl ) am no]gpp @47V duensd 39 =t gkRiD, 12-di azatricyclo[ 14.3.1.12, 6] -
30 heni cosa- 1( Z%EL%(@X) , 3@%’,916, 18Z hexaéne- il- yl]-2-hydroxypropyl carbamate 7
DECEMBER 2006 x.87(qd@litative)/= <202 rth ()} 268 (m), ~285 (sh), (H,O/acetonitrile + 0.01% TFA

10 [4:6)).

LC-HR-FT-ICR-MS (Method 13):  calc. for C33HgNsO10 [M+H] 672.3239

found 672.3239.

Method B:

15 49mg (0.07 mmol) of (8S,118,145)-14-[(tert-butoxycarbonyl)amino}-11-{(2R)-3-
[(tert-butoxycarbonyl)amino]-2-hydroxypropyl}-5,17-dihydroxy-10,13-dioxo-9,12-
diazatricyclo[14.3.1. 12’6]henicosa— 1(20),2(21),3,5,16,18-hexaene-8-carboxylic  acid
(Example 21A) are dissolved in 1 ml of DMF under argon and cooled to 0°C. Then
42 mg (0.11 mmol) of HATU are added, and the mixture is stirred at 0°C for 10 min.

20 1.46ml (0.73 mmol) of a 0.5 molar solution of ammonia in dioxane are added
dropwise, and the mixture is stirred at RT overnight. After about 18 h, the same
amounts of reagents are added once again. After 3 days, the mixture is concentrated
in vacuo and purified by preparative RP-HPLC.

Yield: 16 mg (33% of theory).
25  HPLC (Method 3): R; = 3.83 min.

Example 23A
tert-Butyl (2R)-3-[(8S,11S5,14.5)-8-|(benzylamino)carbonyl]-14-[(tert-butoxy-
carbonyl)amino]-5,17-dihydroxy-10,13-dioxo-9,12-diazatricyclo[14.3.1.1*%]-

30  henicosa-1(20),2(21),3,5,16,18-hexaene-11-yl]-2-hydroxypropylcarbamate



N BocHN=N HOHO NHBoc 7.9 ng (0.021 nmol) of HATU are adq?ﬂ t% a
solution, cooled to OC, of 7 ng (0.01 mmol) of ECEMBER 2006
((8S, 11S, 14S)-14-[(tert - but oxycarbonyl ) am nq}] 11-{(2R)-3-[(tert 5

but oxycar bonyl ) am no] - 2- hydr oxypr opyl } -5, 17- Jlhydroxy-lO,13-dioxo-9,12-

di azatricyclo[ 14. 3. 1. 12, 6] heni cosa- 1( 20), 2(21), 3, 5, 16, 18- hexaene- 8- car boxyl i
c acid (Exanple 21A) in 0.5 m of absolute DIVF under argon. After 10 mn at
0C, 2.3 ng (0.021 mml) of benzyl am and the m xture is
stirred at RT overnight. Thﬁféea centrated in vacuo, and
the residue is separated by p Yield: 1.5 ng (18. 9% of
theory). LCM (Method 6): Rt = A
762 (M+H) +. 15 Exanple 24A tert-Butyl
(2R)-3-[(8S, 11S,14S)-14-[(tert-b
di hydr oxy- 8- {[ (2- hydr oxyet hylg_l
di azatricycl o[ 14. 3. 1. 12, 6] BesHdb )
hydr oxypr opyl car banat e 7 DECEMBER 06 C]—IOH OCH3 N BocHN = HN %
OH OHO OH

pos): mz = 785 (M-Na) +,

NHBoc

7.9 mg (0.021 mmol) of HATU are added to a solution, cooled to 0°C, of 7 mg
(0.01 mmol) of ((8S5,118S,14S5)-14-[(tert-butoxycarbonyl)amino]-11-{(2R)-3-[(tert-
5  butoxycarbonyl)amino]-2-hydroxypropyl}-5,17-dihydroxy-10,13-diox0-9,12-

diazatricyclo[14.3.1.1 2’G]henicosa-l (20),2(21),3,5,16,18-hexaene-8-carboxylic  acid

(Example 21A) in 0.5 ml of absolute DMF under argon. After 10 min at 0°C, 2.3 mg

(0.021 mmol) of benzylamine are added, and the mixture is stirred at RT overnight.

The reaction mixture is concentrated in vacuo, and the residue is separated by
10  preparative RP-HPLC.

Yield: 1.5 mg (18.9% of theory).

LC-MS (Method 6): R; = 4.4 min.

MS (ESI-pos): m/z = 785 (M+Na)', 762 (M+H)".

15 Example 24A
tert-Butyl (2R)-3-[(8S,118,14S)-14-[(tert-butoxycarbonyl)amino]-5,17-
dihydroxy-8-{[(2-hydroxyethyl)(methyl)amino]carbonyl}-10,13-dioxo-9,12-
diazatricyclo[14.3.1.12’6]henicosa-1(20),2(21),3,5,16,18-hexaene-1 1-yl]-2-
hydroxypropylcarbamate



NHBoc 15 ng (0.022 mmol ) of
(8S, 11S,14S)-14-[ (tert-butoxycarbonyl)am no] - 11-{(2R) - 3- 7 DECEMBER 2006
[ (tert-butoxycarbonyl)am no] - 2- hydroxypropylgh 5, 17-di hydr oxy- 10, 13-di oxo-9, 1
2 5

di azatricycl o[ 14.3.1.12' 6] heni cosa-1(20), 2(21), 3, 5, 16, 18- hexaene- 8- car boxyl i
c acid (Exanple 21A) are dissolved in 0.5 m of DWVF under argon and cool ed
to 0C. 10.2 ng (0.027 mml)ofHAnd8 4 (0.067 nmol) of N, N

di i sopropyl et hyl am ne are adq_e{-(g t n'@ﬁure is stirred at 0C
for 10 mn. 3.34 ng (0.045 mol) o€t hanol are added, and the
m xture is stirred 10 at RT overni : 5 t|on m xture is concentrat ed
and purifi ed by Glson HPLC. i
21): R 3.90 min. Exanples 25A o 3 [ tedlnthqe ﬁollovvlngtable can be
prepared in analogy to 15 Exanple. 24 CEMS NQ6 9 Exarrple
Structure Anal ytical data BReHN25A PLC{I\/Et d, ; QF&Q\OH /| OHR = 3.15
mn. ~Ha HN OBacHN N N'CH3 O ~@ O NKBoc 6AOHPLC(Method 3): HO OH
R, = 3.18 mn. OH

NHBoc

15 mg (0.022 mmol) of (8S,118S,14S)-14-[(tert-butoxycarbonyl)amino]-11-{(2R)-3-
[(tert-butoxycarbonyl)amino]-2-hydroxypropyl}-5,17-dihydroxy-10,13-dioxo-9,12-
5 diazatricyclo[14.3.1.1%¢]henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic ~ acid

(Example 21A) are dissolved in 0.5 ml of DMF under argon and cooled to 0°C.
102 mg (0.027 mmol) of HATU and 8.64mg (0.067mmol) of N,N-
diisopropylethylamine are added thereto, and the mixture is stirred at 0°C for 10 min.
3.34 mg (0.045 mmol) of 2-methylaminoethanol are added, and the mixture is stirred

10  at RT overnight. The reaction mixture is concentrated and purified by Gilson HPLC.
Yield: 3.8 mg (23% of theory).
LC-MS (Method 21): R, = 3.90 min.

Examples 25A to 32A listed in the following table can be prepared in analogy to
15  Example 24A.



H ON N-11CH3 BocHN H O OH O YNBc 7 DECEMBER 2006 -90 Exanple Structure

Anal ytical data No. 27A HO- OH HPLC (Method 3): ~ / Rt = 3.10 DEGEMBERL2006
BocHN _ HN-CH3 O OH ~ O NHBoc 28A - LG (Method 21): HO OH "~ Rt=3.97
mn 4 HOOBocHN\\ HO~+0CH 0 NHBoc HPLC (Method 4): HO OH
Example Structure Analytical data
No.
25A HPLC (Method 3):
R,=3.15 min.
26A HPLC (Method. 3):
R(=3.18 min.




4.11 m
.42 mn.

2.18 ni
(MFH)

n. N~ NBocHN\\ HH O YCH 0O NHBoc
4H O N N1OF3 BocHN N J~r
anple No. Structure Analytical data

n OOHHBocHN NJIT~ NN O~

OOHO

3 VB (El):

30A : PLC
\ YNHBoc 7 DE
A - LCM (Method 15):
mz =834 OHTOH

5 Vet hocjg%@%zo'ﬂ?

H\ /

N- |

NHBoc 32A HO- N OH HPLC (Method 4): CHb 3 Rt= 4.16 mn.
Example Structure Analytical data
No.
27A HPLC (Method 3):
R(=3.10 min.
28A LC-MS (Method 21):
Rt= 3.97 min.
29A HPLC (Method 4):
R;=4.15 min.
30A HPLC (Method 3):
Rg= 3.42 min.




\ OHO NHBCc Exanples 33A and 34A listed in the follow ng table can be
prepared in analogy to Exanple 24A using 2 eq of 14ATU and 3 2®EGEMBERS2006
Exanpl e Structure Anal ytical data No. 33A HPLC (Method 3): HO\ OH Rt3.18
min NHABoCHNNN \ OHO NHBoc 7 DECENBER 2006 -92 Exanple Structure
Anal ytical data No. 34A OH HPLC (Method 3): HO\ / Rt = 3.37 min. 4 HNN
BocHNN ~ OOH O

Example No. Structure Analytical data
31A LC-MS (Method 15):

MS (EI): m/z = 834
M+H)"

32A HPLC (Method 4):

Rt= 4.16 min.

Examples 33A and 34A listed in the following table can be prepared in analogy to
Example 24A using 2 eq of HATU and 3 eq of amine.

5
Example Structure Analytical data
No.
33A HPLC (Method 3):
Rt =3.18 min.




NHBoc Exanpl es 35A and 36A listed in the following table can be prepared in

anal ogy to Exanple 24A using 2 eq of HATU, 2 eq of am ne and w/iH&CEMBER 2006
addition of D PEA. 5 Exanple No. Structure Analytical data 35A - HO OH HPLC

(Method 3): Rt=3.04nin HONH BocHN N N926H O\ H O OH NHBoc 36A HPLC

(Method 1): HOOHOHHR =1.75 min. Y, O)YH OHd BocHN =N OH ~OCH 0 NHBoc

7 DECEMBER 2006 -93 Exanpl e 37A Benzyl

2- (benzyl oxy) - N-|(t Bxhmipld oxycar bonyl ) - Struoti@e L- phenyl al anyl Ahalytical data
phenyl al ani nat e |O lNo

34A HPLC (Method 3):

R, =3.37 min.

NHBoc

Examples 35A and 36A listed in the following table can be prepared in analogy to
Example 24 A using 2 eq of HATU, 2 eq of amine and without addition of DIPEA.

Example No. Structure Analytical data

35A HPLC (Method 3):

Rt_": 3.04 min

36A HPLC (Method 1):

R;= 1.75 min.




HOO~HNv Ol-\ O\~ H3CCHGHB 3 50.4 g (0.8 nmol) of

2- (benzyl oxy) - N- (t ert - but oxycar bonyl ) - 5-i odo- L- phenyl al ani ne  (TERER&FMBER2006
and 0.282 g (0.970 mmol, 1.2 eq) of L-phenylg ani ne benzyl ester

hydrochl oride are introduced into 6 m of under argon and, at RT, 0.382
g 10 (1.01 nmmol, 1.25 eq) of HATU and 0.49 ml (0.36 ng, 2.8 nmmol, 3.5 eq) of
di i sopropyl et hyl am ne are successively added. The m xture is stirred at RT
for 12 hours. Aﬁﬁwﬂkﬁﬂﬁion of 150 m of water, the product separates out

in the form of tals il eed of suctlon
washed with water® ir?gz |¥§%}%’Eﬂ I\Tgl%rﬂ)ﬁ’ B?ﬁﬁ)g'fs@% 'p](en §'l' [

(Method 15): R1 pheényldlanipate MS (El): niz = 735 (M+H) + Exanpl es 38A to 41A
listed in the follow ng table can be prepared in analogy to 20 Exanple 37A

7 DECEMBER 2006 -94 Exanple Structure Anal ytical data No. LC-Ms (Met hod
15): 38A i RR =2.86 mn. onH ol M5 (El): mz =659 '~HI~rnl+g)+ 0O

S
Y

0.4 g (0.8 mmol) of 2-(benzyloxy)-N-(tert-butoxycarbonyl)-5-iodo-L-phenylalanine
(Example 6A) and 0.282 g (0.970 mmol, 1.2 eq) of L-phenylalanine benzyl ester
hydrochloride are introduced into 6 ml of DMF under argon and, at RT, 0.382 g
10 (1.0l mmol, 1.25eq) of HATU and 0.49ml (0.36 mg, 2.8 mmol, 3.5eq) of
diisopropylethylamine are successively added. The mixture is stirred at RT for 12
hours. After addition of 150 ml of water, the product separates out in the form of
white crystals. The crystals are filtered off with suction, washed with water and dried
in vacuo.
15  Yield: 0.669 g (quant.)
LC-MS (Method 15): R;=3.11 min.
MS (EI): m/z = 735 (M+H)"

Examples 38A to 41A listed in the following table can be prepared in analogy to
20  Example 37A.



- benzyl oxyca

MH) + O/
(El): rﬂz =

CH3 LC- M5 (Met hod 15):
H3C CH3 CH3 LC- M5 (N@thod 15)
644 Y NOH O (MH) +

41A 9H ~ I\/S
-95 Exanpl e 42A 2 (Trlrrethylsilyl)ethyl

OR

= 2.93 mn.

mM-no-3 TQ'

[

39A 50~~ Rt =

(M5

2 rfnrf

2.96 mn.

mz

40A RE = 2.85
H3C CH3 CH3
659 0 CH3 (M+H7 H3C

VB (fF

/ ol LCM

Example " Structure Analytical data

No.
LC-MS (Method 15):
R;=2.86 min.

38A
MS (EI): m/z = 659
(M+H)”
LC-MS (Method 15):
R;=2.96 min.

3%A
MS (EI): m/z = 659
(M+H)"
LC-MS (Method:15):
R, =2.85 min.

40A ‘
MS (EI): m/z = 644
(M+H)"
LC-MS (Method 15):

41A R;=2.93 min.
MS (EI} m/z = 659
(M+H)"

PE#EMLBERQ%&S




but oxycar bonyl am no(3-am no-[ 1-(S)-benzyl oxy-I-oxo-2-phenyl eth - 3-
oxopropyl)]-4,4"'-bis(benzyl oxy)-1, 1" -bi phenyl -3-yl]| propanoat eyy"'&:;)WEERIqO%
Ok OOGHNO r O~CHO: 3 F1 3CCH3 I_ﬁ%g CH3 0.593 g (0.939 mmol ) of
2-(trinmethylsilyl)ethyl 2-(benzyl oxy)-N )

[ (benzyl oxy) carbonyl ]-5-(4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol an-2-yl)-L 10
phenyl al ani nate (Exanple 84A) and 0.734 g (0.939 nmol ) of benzyl

2- (benzyl oxy)- Example 42A

N-(tert-but oxyca nyl ).z B- e Lo | al anyl - |- nyl al.anj e (Exanpl e
37A) are dissol \%ggr%ﬁg%?lrﬂlﬁg&h%@ﬂyne&gﬁﬁﬁﬁh‘.’g’?ﬁ'é“?oéé'ﬁ tl%t)te'sfﬁol ution is
flushed wi th ar pafoxyedrbddyintino(Bhanind-[153)-Ben £ 16641 576.12-pkeny1@lyl]-G

bi s(di phenyl phosphi no) f errocene aIIadiun&II) chloride and 0.612 g (1.88
mol , 15 2.0 eq) ompr@axl)hﬂ#&&r%&mbxa)-é’ Fhiphenylk3ylllprapaspateég wit h ar gon
for 10 mnutes, the mxture is heated at 80C for 3 days, continuing to

flush with argon. After cooling to RT, the crude solution is purified by
chromat ography on silica gel (cyclohexane/ethyl acetate 2:1). The

concentrat ed product - conyai ng fractions are then purififeRy preparative
RP-HPLC. 20 Yield: 0.36 9% of t hgory) oV (I\/EtR, = 3.50
m n. 7 DECEMBER 2006 o S

0593 ¢g (0.939 mmol) of 2-(trimethylsilyl)ethyl 2-(benzyloxy)-N-
[(benzyloxy)carbonyl]-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-L-

10  phenylalaninate (Example 84A) and 0.734 g (0.939 mmol) of benzyl 2-(benzyloxy)-
N-(tert-butoxycarbonyl)-5-iodo-L-phenylalanyl-L-phenylalaninate ~ (Example 37A)
are dissolved in 6 ml of DMSO under argon. The resulting solution is flushed with
argon for 30 min. Then 0.069 g (0.094 mmol, 0.1eq) of
bis(diphenylphosphino)ferrocenepalladium(II) chloride and 0.612 g (1.88 mmol,

15 2.0 eq) of cesium carbonate are added. After flushing with argon for 10 minutes, the
mixture is heated at 80°C for 3 days, continuing to flush with argon. After cooling to
RT, the crude solution is purified by chromatography on silica gel
(cyclohexane/ethyl acetate 2:1). The concentrated product-containing fractions are
then purified by preparative RP-HPLC.

20  Yield: 0.367 g (29% of theory)

LC-MS (Method 15): R¢ = 3.50 min.



-96 Exanmples 43A to 46A listed in the follow ng table can be prepared in

anal ogy to Exanple 42A. Exanple Structure Analytical data No.7 DEC¥MBER 2006

(Met hod 15): Rl =3.39 min. 43AHI oH gh H Hr M5 (ElI): mz = 1036

HC1l1 ~ (MtH + Asa, cR / \ LCGMs (Metho®45): 44A " 3.42 min. rr'r

o0 QUH HooM (El): mlz =1036 ro Hc CH-CH (Mtv Hc HCS$I CH o/

LC-M5 (Method 15): Ri=3.38 min. 45A 4 M (El): mz = 1022 i o Ho 71
Examples 43A to 46A listed in the following table can be prepared in analogy to

Example 42A.
Example Structure Analytical data

No.
LC-MS (Method 15):
R;=3.39 min.

43A
MS (ED: m/z = 1036
(M+H)"
LC-MS (Method 15):
R;=3.42 min.

44A
MS (EI): m/z = 1036
(M+H)
LC-MS (Method 15):
R¢=3.38 min.

45A
MS (EID): m/z = 1022
(M+E)"
LC-MS (Method 15):

46A Rt = 3.40 min.
MS (ED): m/z = 1036
(M+H)"




CCH H ('".1MID+ H -~ HCQAQIl /-\ o LC—NB (I\/Ethod 15): 46AIE&H R R
3. 40 m'n. "0Ho Cl CHHo CH M (ElI): mz = 1036 H,C, | TA-PECEYBER 2886
CH li.i il 7 DECEMBER 2006 -97 Exanple 47A%72 (Trimethylsilyl)ethyl

2-(9S)- benzyl oxycar bonyl am no-3-[3" 1-2-[ am n0(3-am no-

[1-(9)- benzyl oxy- | - oxo- 2- phenyl et hyI] 3- oxopropyl)] 4,4' -bi s(benzyl oxy)-1, 1
- bi phenyl-3-yl] ] propanoate 5 0 HO \ Q~N 0 HZN N~p HHC f 3 H3C I
CH3 0.37 g (0.2ExampledTE 2- (trinethylsilyl)ethyl

2- (S)-benzyl oxycarhonyl.am nos 3: [ 35 [ < . , . .

> L br - bt oxyeaP B FNCRTBIARIE 25} benrdoxygprRomylamino 33" b2 ipmimaGrayne- 5
10 oxopropyl)]-4 ﬂ(S)meiépmy-nL@by)-pﬁeayletthyqtraaydp&pyl)]l-l AT-BREbGyRxyFXanp! e

42A) is dissol ved in 10 a 4 Msolution of hydrogen chloride in
di oxane under ar theﬂyl-f’-ylllpropanoate

5

Oy oo

0.37 g (0.27 mmol) of 2-(trimethylsilyl)ethyl 2-(S)-benzyloxycarbonylamino-3-[3’[-
2-[tert-butoxycarbonylamino(3-amino-[1-(S)-benzyloxy-1-oxo-2-phenylethyl]-3-

10  oxopropyl)]-4,4’-bis(benzyloxy)-1,1’-biphenyl-3-yl]]propanoate (Example 42A) is
dissolved in 10 ml of a 4 M solution of hydrogen chloride in dioxane under argon
and stirred at RT for 3 h. The solution is concentrated in a rotary evaporator and

dried in vacuo. The crude product is reacted further without further characterization.

15 Examples 48A to 51A listed in the following table can be prepared in analogy to
Example 47A.



and stirred at RT for 3 h. The solution is concentrated in a rotar

evaporator and dried in vacuo. The crude product is reacted fuf MBERR®06
further characterization. 15 Exanpl es 48A tggglA listed in the foll ow ng

tabl e can be prepared in analogy to Exanple 47A. 7 DECEMBER 2006 -98

Exanple Structure No. 48AHONOHPHOOO g, HC | CH, \ / 0 49A N
3-Is HNi "' j~ pHBO=H60 8 cs CH SOAN_HN_H M O KNCI
Example Structure
No.

48A

49A

S0A

S51A




CH 51AJR~-H/OCH I / O '"NMOO HCgJ HC CH 7 DECEMBER 2006 -99
Exanpl e 52A 2-(Trinmethylsilyl)ethyl 2-(S)-benzyl oxycarbonyl ani 7 BEGEMBER 2006
[ -2-[5-benzyl oxy- -9

car bonyl am no-2(S)-tert-butoxycarbonyl am no-z?('R) -(tert-butyl di net hyl -
si | yl oxy) pent anoyl am no( 3-am no-[ 1- (S) - benzyl oxy- | - oxo- 2- phenyl ethyl]-3 5
oxopropyl)]-4,4" -bis( benzg/I oxy)-1, 1' - bi phenyl -3-yl]] propanoate 0~-0 OHO O
HNNO 00 OH CExample$3A0 f 3C OO CH3/ H3C~- Si CH3 H3C Si H3C CH3 CH

CH3 CH3 NH 3 CH32-(ﬁ3methylsilyl)ethyl 2-(S)-benzyloxycarbonylamino-3-[3’[-2-[5-benzyloxy-
carbonylamino-2(S)-fert-butoxycarbonylamino-4(R)-(tert-butyldimethyl-
silyloxy)pentanoylamino(3-amino-[1-(S)-benzyloxy-1-oxo-2-phenylethyl]-3-

5  oxopropyl)]-4,4’-bis(benzyloxy)-1,1’-biphenyl-3-yl}|propanoate

0.27 g (0.27 mmol) of 2-(trimethylsilyl)ethyl 2-(S)-benzyloxycarbonylamino-3-[3’[-
10  2-[amino(3-amino-[1-(S)-benzyloxy-1-oxo-2-phenylethyl]-3-oxopropyl)]-4,4’-
bis(benzyloxy)-1,1’-biphenyl-3-yl}jpropancate =~ (Example 47A) and 0.16g
(0.32 mmol, 1.2 eq) of 5-benzyloxycarbonylamino-2(S)-tert-butoxycarbonylamino-
4(R)-(tert-butyldimethylsilyloxy)pentanoic acid are dissolved in 5 ml of anhydrous
DMF under argon. At RT, 0.13g (0.34 mmol, 1.25eq) of HATU and 0.16 ml
15 (0.12 g, 0.95 mmol, 3.5 eq) of N,N-diisopropylethylamine are added. The reaction
mixture is stirred at RT for 12 h. The reaction mixture is purified directly by
preparative RP-HPLC and is reacted without further characterization.
Yield: 0.288 g (71% of theory).

20  Example 53A to 56A listed in the following table can be prepared in analogy to
Example 52A.



0.27 g (0.27 mmol ) of 2-(trinmethylsilyl)ethyl
2-(S)-benzyl oxycarbonyl am no-3-[3'[ 10

2-[am no(3-am no-[1-(S)-benzyl oxy-1I-o0xo0-2-p
- bi phenyl

bi s(benzyl oxy) -
(0.32 mol,

1,71
1.2 eq) of

E&le et hyl]-3-

-3-yl]] propano

5- benzyl oxycar bonyl am no-2(S)-tert-but oxycarbonyl am no-
4(R) - (tert-butyl di met hyl sil yI oxy) pent anoi c acid are dissolved in 5 m of

7 DECEMBER 2006
oxopropyl)]-4,4' -

(Exanple 47A) and 0.16 g

anhydrous DM untder—arganm—At—RT; (TDEF mot—135 Lo HaTU—and
0.16 ml 15 (0. 12 ,’“U‘.’@E mol, 3.5 eq o'#t ’N- di i sopr opy! etﬁgi/pr’l ?ﬁcﬁg%atrge
added. The reactiljon Ngi Xtjure is stirred at RTfor 12 h. The reaction m xfure
is purified diredtly by lpreparative RP-HPIC and i s reactled without further
characterization.; Yield:| 0. 238 20 Exanple 53A to 56A
listed in the folll owing |abl¥g @ anal ogy |to Exarrple 52A. 7
DECEMBER 2006 -100 Exanpl e Struct tical data_No CAI{% fﬁé‘ﬁﬁf’ys
(Method 15): O NO \ 53A H 53.34 gn n NE fM 415
N C C-s iDCH (N¥lL)g @ﬁo~ ( 1—384@10 CH,

(M+H)+

LC-MS (Method 15):
R;=3.92 min

54A
MS (EI): m/z = 1415
(M+H)*
< LC/MS (Method 15):
SSA R, =3.97 min
MS (ED): m/z = 1401
M+H)"
\/U\ LC-MS (Method 16):
H
(o]
56A ©A°/”\"H Co t b & °/\© R, = 2.98 min.
1, Yo) 3
**:C\Si/ﬁ 3° elom, MS (ED): m/z = 1415
R,CTT HC™ CH, & s
CH, NH ° CH

M+H)




MS(El):m z=1415 NC, f ,C'0 Os CH C- (MM NC? V CH | ~H, CH _NHH CH
p~0 \" 0 Jj HSSA HNLCM (Method 15): o {v" oHRl = 3. 97 PEQEMBER 204§
C, f,L ° M8 (El): mz = 1401 ., CH, CHHNC?H ~CCH HCH\ CH (M+H+ O-0O

LC-MS (Method 16): NG56A 1 j H H ! hr—2.93mn fHo HC / 'X

o] !
~lsi H ci M5 (ElI): mz = 1415 H,CI' HC CH CR\ CHa NH CH (M+H)+ 7
DECEMBER 2006 -101 Exanple 57A 2-(S)-Benzyl oxycarbonyl am no-3-[ 3

[ -2-[5-benzyl oxyExample3%Ai no-2(S)-tert -

but oxycar bonyl a dr,0 W m
benzyl oxy- 1 - oxonyz‘g)né %zyé %beoé&%é‘??bha??'é%&n l%gw%o-%(b‘)-'ter I
bi phenyl - 3-yI 11ppeidx9eirboafiathino-4(R)- (hydroxyoxy)pentanoylammo(3 -amino-[1-(S)-
benzyloxy-1-o0xo0-2-phenylethyl]-3-oxopropyl)]-4,4’-bis(benzyloxy)-1,1’-
5  biphenyl-3-ylj]propionic acid

HSC CH3

1.2ml of a 1.0 M solution of tetrabutylammonium fluoride in THF (1.2 mmol,
10 6.3 eq) are added to a solution of 0.29 g (0.19 mmol) of 2-(trimethylsilyl)ethyl 2-(S)-
benzyloxycarbonylamino-3[3’[-2-[5-benzyloxycarbonylamino-2(S)-tert-
butoxycarbonylamino-4(R)-(tert-butyldimethylsilyloxy)pentanoylamino(3-amino-[1-
(S)-benzyloxy-1-o0x0-2-phenylethyl]-3-oxopropyl)}-4,4°’-bis(benzyloxy)-1,1’-
biphenyl-3-yl]]propanoate (Example 52A) in 3 ml of DMF. After stirring at RT for
15 4h, the reaction mixture is cooled to 0°C, and 50 ml of water are added. After
addition of 50 ml of ethyl acetate and 1 ml of 1 N aqueous hydrochloric acid, the
phases are separated. The aqueous phase is extracted several times with ethyl acetate.
After the organic phase has been dried over magnesium sulfate it is concentrated in

vacuo and dried under high vacuum. The crude product is reacted without further

20  purification.



O H kO 0\ roNMHNYI\ HOIONp ~ OHCOOH H3 BE‘RD%OM
1.2 M of a LOMsolution of tetrabutylamoniumfluoride in T .2 ol ,

10 6.3 eq) are added to a solution of 0.29 1%2(0. 19 mmol) of

2-(trinmethylsilyl)ethyl 2-(S)- )

benzyl oxycar bonyl am no- 3[ 3' [ - 2- [ 5- benzyl oxycar bonyl am no-2(S)-tert-

but oxycar bonyl am no-4(R) - (tert-butyl di net hyl sil yl oxy) pent anoyl am no( 3- am no-
1- Examples 58A to 61A listed in the following table can be prepared in analogy to

[

(S)-benzyl oxy-1 5 @-?-%nyl et hyl ] - 3-oxopropyl)]-4, 4" -bi s(benzyl oxy)-1,1"-

bi phenyl-3-y|]]&9‘ pgnoa 3 (Exanple 52A) in 3 nl of DWF. After stirring at RT
for 15 4 h, the reaction mxture is cooled to OC, and 50 mM of water are
added. After addition of 50 n of ethyl acetate and | m of 1 N agueous

hydrochl ori ¢ aci|dExample Noakes are separ at edStriefarequeous phase is extracted
several tines w ph—ethyt—acetate—AFer—the—srganec—phase=has—besns; dri ed

over magnesium sjul fate it i5 con trated in vacuo ang=gried under}high
vacuum The crude product ip re@d—y\it f heurifi catipn. 7
DECEMBER 2006 -/102 Exanples 58ATO0 6IA ' e foflow ng table can be
prepared in analjogy to Exapple 57A. 4 Exa tructure \/@
H
\/\"/0

58A o/u\p, "
OH OYNI, o 0 o

0 t,:HJ 0
N
0
HN o
59A o H
H 0 0
OH YNI’ o)
HC o OH :

H,C CH,

NH

H
Ao N
HN o
an | LAY 0
OHy" o
HC o OH
H,C™ ¢H,




r-o,-"o 58A\ O HOHNHOHo NO O H3X0 OH H3CCH3 NH p~D I \ 59A O nOHN N
V'OHOHYNOHICOOd H CH NH p~01I A\ O\ / OIll HO }II17DECENBER 2005
\ p 60A Noff ~NF1 L HCO OOH HNCCH NH OOl \ 7 DECEMBER 2006
-103 Exanple No. Structure 0 0 JOj 61A 0-NMO3HN OH O NI1 OCH H3C'O
OH

Example No. Structure

61A

Example 62A

Pentafluorophenyl 2-(S)-benzyloxycarbonylamino-3-[3’[-2-[5-benzyloxy-

carbonylamino-2(S)-tert-butoxycarbonylamino-4(R)-(hydroxyoxy)pentanoyl-

amino(3-amino-[1-(S)-benzyloxy-1-oxo0-2-phenylethyl}-3-oxopropyl)}-4,4’-bis-

(benzyloxy)-1,1’-biphenyl-3-yl}}propionate

0
Jig P
F BocNH, o] <
O BocNH,, o
F
OH
F
F

F NH



HCCH NH OOl ~ Exanple 62A Pentafl uorophenyl

2- (S) - benzyl oxycar bonyl am no-3-[3' [-2-[5-benzyl oxy 5 7 DECEMBER 2006
car bonyl am no-2(S)-tert-butoxycarbonyl am ngl- (R) - (hydr oxyoxy) pent anoyl -

am no(3-am no-[ 1-(S)-benzyl oxy-I-oxo-2-phenylet hyl | - 3- oxopropyl)]-4, 4" -bis-
(benzyl oxy) -1, 1' - bi phenyl -3-yl] J propionate a-\o 0/-0 O HOHOHNC FO
BocNHL OO\ \% FOH FFF NHo~o |l \ 7 DECEMBER 2006 - 104 0.25 g
(crude mi xture, 05cufcr@leipixtyre] dbouf 0.29 hgnolh efi 2y(Shhgnzsitxyearbenilarin®-3-B°[-22-

5 pene et poR MBS ARG S GRS L 1 o s
AT e b S e e i
pent af | uor ophenoxomwlbi-@é’-gis(b@nmomﬂl,l,’-tépllenerh}%-yg]ﬂpmi%@eida@wplerﬁ’éfx)
-rp.h)ét lr:{ )?t uirz : gmareed itn(f-)roaL%CSe ' igtr(])d épfn(im%fg 15(9&4,25ann5m|0.’181g' 3(0%9 m(r)r]lcol,EDgf\Oiea) ag{ded.
pentafluorophenol and 0.02 g (0.02 mmol, 0.1 eq) of DMAP are added. The mixture
is cooled to —25°C, and 0.048 g (0.25 mmol, 1.3 eq) of EDC is added. The mixture is
slowly warmed to RT overnight. The reaction mixture is concentrated in vacuo and

briefly dried under high vacuum. The crude product is reacted without further

10  purification.

Examples 63A to 66A listed in the following table can be prepared in analogy to
Example 62A.

Example No. Structure

63A ©/\o /”\ﬂ o] | % n\/\rl/o\/@

0 (l: 3
OJI\N o HN N\)LO
64A ©/\ F BocNH,, o o
F

15



slowy warnmed to RT overnight. The reaction mxture is concentrated in vacuo
and briefly dried under high vacuum The crude product is realDECEYIBEBA006
further 10 purification. Exanples 63A to 66AI|sted in the follow ng table
can be prepared in analogy to Exanple 62A (ﬁxarrpl e No. Structure ~ N HN N
NJ/O Dv 63A/ FHOEWH , OOO/ F FFNH J al H OO MO xlI 64A O
BOCNHOOF LtOH / FF F FNHOOt ~ 15 7 DECEMBER 2006 -105 Exanple
No. Structure 0 O 'r

Example No. Structure

Oy
mt’%

O BocNH, ¢

émé

e

5  Example 67A
Pentafluorophenyl 2-(S)-benzyloxycarbonylamino-3-[3’[-2-[5-benzyloxy-
carbonylamino-2(S)-amino-4(R)-(hydroxyoxy)pentanoylamino(3-amino-[1-(S)-
benzyloxy-1-oxo0-2-phenylethyl]-3-oxopropyl)]-4,4’-bis(benzyloxy)-1,1’-
biphenyl-3-yl]]propionate



OH NnOHNO-~ 65A/ FHOBocNH,, OOl / OH FF NH p~p | H
xI 66A1 * ANOHN/ FHO11=NH' OOCH FOH 1/ FF NH o7ﬁ%CEMBaER2006
Exanpl e 67A Pent af | uorophenyl 2-(S)-benzyl o>%ca rbonyl am no- 3-[ 3'

[ -2-[ 5- benzyl oxy- carbonyl am no-2(S)-am -

I no-4(R) - (hydroxyoxy) pent anoyl am no(3-am no-[ 1-(S) -

benzyl oxy-1| - oxo- 2- phenyl et hyl ] - 3- oxopropyl )] -4, 4' -bi s(benzyl oxy)-1,1" -

bi phenyl -3-yl] ] propionate CEMBER 2006 -106 0 O @ ON HN O

0 H o
N
/U\ o \/“\
o HN 7o
F O N, g © ;\T:::]

0.28 g (0.19 mmol) of pentafluorophenyl 2-(S)-benzyloxycarbonylamino-3-[3’[-2-[5-
benzyloxycarbonylamino-2(S)-tert-butoxycarbonylamino-4(R)-

5  (hydroxyoxy)pentanoylamino(3-amino-[ 1-(S)-benzyloxy-1-oxo-2-phenylethyl]-3-
oxopropyl)]-4,4°-bis(benzyloxy)-1,1’-biphenyl-3-yl]]propionate (Example 62A) are
dissolved in 4 ml of a 4 M hydrogen chloride solution in dioxane at RT. After 3 h at
RT, the reaction solution is concentrated at 30°C in vacuo and dried under high
vacuum. The crude product is reacted without further purification.

10
Examples 68A to 71A listed in the following table can be prepared in analogy to
Example 67A.



OFHOHZN, OO FOH FFNHOI \I 0.28 g (0.19 nmol) of pentafl uoropheny

2- (S) - benzyl oxycar bonyl ami no-3-[3' [-2-[5- 7 DECEM ER2006
benzyl oxycar bonyl am no-2(S)-tert-but oxycar biﬁil am no-4(R) -

(hydr oxyoxy) pent anoyl am no( 3-am no-[ 1- (S) - behzyl oxy-1 - oxo- 2- phenyl et hyl ] -3
oxopropyl ) 1-4, 4" -bis(benzyl oxy)-1, 1" -bi phenyl -3-yl]] propi onate (Exanple 62A)
are dissolved in 4 mM of a 4 Mhydrogen chloride solution in dioxane at RT.
After 3 h at RT, the reacti on solution is concentrat ed at 30C in vacuo and
dri ed under hi gh —yacuum e—crtde—produect ctetd—wthout—Further
purification. 10E]¥x PIENGAA 10 71A | sted LPﬁi:f"'tcﬁ'arfolIovmngtable tan be
prepared in anal ¢ggy to Exafpl € 67A 7 DECEVMBER 2006 - TU7 Exanpl e NO.
Structure il q H/ ffo 68Ajcco F OO C]—I/ F E_@I

68A : BN \/\If

H2N" [0}
OH
F
F
F

Oy
T Lo
o8 | (T
prae

L

N R o/\© .
oH
oj:o

O




\O\I'O

I\ " 69Aa NOHN~-OI'\' HFOHN, OO

~0 F/ F-1
DECEMBER 2006 -108 Exanple No. Structure I\ 70A OH
O 1 FNOH
F

L1 F NH OO
HN H J7 lef—‘EMBER 2p06
o)

HFOd FFNH OD~\ 71A\ OO0 H, O N. . OCH F  OH

- 108 -

Example No. Structure

T0A ©/\o N H:N’,EHN; o/\©

71A

Example 72A

5 Benzyl N-{[(85,11S,145)-5,17-bis(benzyloxy)-14-{[(benzyloxy)carbonyl]amino}-
11-((2R)-3-{[(benzyloxy)carbonyl]amino}-2-hydroxypropyl)-10,13-dioxo-9,12-
diazatricyclo[14.3.1.1>|henicosa-1(20),2(21),3,5,16,18-hexaene-8-yl] carbonyl}-

L-phenylalaninate



FgqgNH p~01 \ Exanple 72A 5 Benzyl

N-{[ (8S, 11S, 14S) -5, 17- bi s(benzyl oxy) - 14- {[ (benzy! oxy) car bony| ] ARE{(HMBER 2006

11- ((2R) - 3-{[ (benzyl oxy) car bonyl ] am no} - 2- hy%r oxypropyl)-10, 13-di oxo-9, 12-

di azatricyclo[ 14.3.1. 12, 6] heni cosa-1(20), 2(1 ?)‘, 3,5, 16, 18- hexaene- 8-yl ]

carbonyl }- L-phenyl al ani nate 7 DECEMBER 2006 -109 0 OM p OO OH ~NH O-O

Il \ 0.26 g (0.19 muol ) of pentafl uorophenyl

2-(S)-benzyl oxycar bonyl am no-3-[3" [-2-[5-

benzyl oxycar bonyl am no-2(S) - 0- 4(R) - (hydr oxyoxy) pe oyl am no(3-am no- 5

[ 1- (S) - benzyl oxy- | - oxo- 2- phe | ] 1 )] -4 bi s(benzyl oxy)-1, 1

bi phenyl - 3-yl ] ] propi onate (Exanpl e BTA di gsolved 1n 200 m of

chl orof orm and added dropw se (;v(?i tHe courge of 4 h tg a solution of 2000
t

m of chloroformand saturated afuegus \d‘i/d]@b catbonfite sol ytion at RT.
Stirring i s continued for ex” aggi t;on NS Jpnpirét ases are
then separated. The aque hase is 1® washedqiwice At h 500 of DCM The
conbi ned organi ¢ phases are washed with 2000 m of 0.1 gueous

hydrochloric acid, dried over sodiumsul fate ~agg conce ted in vacuo. The
residue is suspended in 15 ml of acetonitrile: frethanol (2:1) and stirred at

RT for 1 h. The undissolved solid is filteredofd" and~yied in vacuo. The
solidis boiled in nethanol for 15 mn for further ¢ ication. The

0.26 g (0.19 mmol) of pentafluorophenyl 2-(S)-benzyloxycarbonylamino-3-[3’[-2-[5-
benzyloxycarbonylamino-2(S)-amino-4(R)-(hydroxyoxy)pentanoylamino(3-amino-

5  [1-(S)-benzyloxy-1-oxo-2-phenylethyl]-3-oxopropyl)]-4,4’-bis(benzyloxy)-1,1°-
biphenyl-3-yl]]propionate (Example 67A) are dissolved in 200 ml of chloroform and
added dropwise over the course of 4 h to a solution of 2000 ml of chloroform and
saturated aqueous sodium bicarbonate solution at RT. Stirring is continued for 1 h
after addition is complete. The phases are then separated. The aqueous phase is

10  washed twice with 500 ml of DCM. The combined organic phases are washed with
2000 ml of 0.1 M aqueous hydrochloric acid, dried over sodium sulfate and
concentrated in vacuo. The residue is suspended in 15 ml of acetonitrile:methanol
(2:1) and stirred at RT for 1 h. The undissolved solid is filtered off and dried in
vacuo. The solid is boiled in methanol for 15 min for further purification. The

15  product is obtained by renewed filtration and drying in vacuo.

Yield: 0.022 g (10% of theory).
LC-MS (Method 15): R;=3.13 min.
MS (EI): mv/z = 1158 (M+H)"

20 Examples 73A to 76A listed in the following table can be prepared in analogy to
Example 72A.



15 product is obtained by renewed filtration and drying in vacuo Yield

0.022 g (10% of theory). LGC-Ms (Method 15): R = 3.13 min. FQ%MBF&Z"“
1158 (M+H)" 20 Exanples 73A to 76A |isted iﬁl}éthe foIIovvi ng tabl e can be
prepared in analogy to Exanple 72A. 7 DE ER 2006 -110 Exanple Structure
Anal ytical data No. LC-M5 (Method 15): 73A R = 2.97min. OHH O ~NH M

(Bl): mz = 1082 _(IMtH) + LG M5 (Method 15): ~OQu 74A 0 0 "OR =300
mn. YOH TJH MBEkEmplenfz = 1082 0 StructghéH) + R LC/ M5 ( Mdmhbyticalgdata Hjw
75A 1 \ OHNHWOR =P.949 nmMn. 0 OHOM (En: mz|=1068 o I"" \
( M+H+ No.
LC-MS (Method 15):
73A R{=2.97min.
MS (ED): m/z = 1082
M+H)"
LC-MS (Method 15):
74A R;= 3.00 min.
MS (EID): m/z = 1082
(M+H)"
LC/MS (Method 15):
75A R;=2.94 min.
MS (EI): nvz = 1068
(M+H)"
LC/MS (Method 15):
76A Ry=2.95 min.
MS (EI): m/z = 1083
M+H)"




MNLCM (Method 15): H76A1 \ OINNY 'Ol \ R =2.95 mn_"

M5 (El): mz = 1083 NH (MHf O-O\ 7 DECEMBER 2006 - 111 M%M?ERZOM
Benzyl 2(S)-[S-benzyl oxycarbonyl am no-2(S)-tert-but oxycarbonyl am no-

pent anoyl am no] - 3- {4, 4' - bi sbenzyl oxy-3' - 2(‘S§ benzyl oxycar bonyl am no- 2- ( 2-
trimethyl silyl ethoxycarbonyl)ethyl]-Dbiphenyl-3-yl}propionate 5 BnO/ \ \ /
Bn OO ONHNCOZBn /OOJ( M3Si - ~ OO ~-OH4 /~CH3 H3C CH3
Prepar ati on t akeExpmple774A anal ogy to Exanple 16A from0.47 g (0.51 mmol) of

the conpound fr d 0,19

Boc- B 20 L oni t hEREEY! 200 Ry gV arbameimin A S e hucacrabondamipo- 1 o5

mol ) of N N di bﬁﬂﬂhﬂﬂﬁhﬁﬁ(ﬂ% mﬂﬁlsbéhz@léé Il [2H)-BbnYylh¥earbonylamino-2-(2-
trimethylsilylethoxycarbonyl)ethyl]-biphenyl-3-yl} propionate

s

o
| )VCH
H,C 3

3 CH3

M938|

Preparation takes place in analogy to Example 16A from 0.47 g (0.51 mmol) of the
compound from Example 15A and 0.19 g (0.51 mmol) of Ny-Boc-N;s-Z-L-ornithine
10 with 0.19g (0.51 mmol) of HATU and 0.35ml (1.65mmol) of N,N-
diisopropylethylamine in 5.55 ml of dry DMF.
Yield: 0.58 g (92% of theory).
LC-MS (Method 18): Ry = 3.46 min.
MS: m/z = 1212 (M+H)"
15
Example 78A
2(S)-Benzyloxycarbonylamino-3-{4,4’-bisbenzyloxy-3’-[2(S)-benzyloxycarbonyl-
2-(5-benzyloxycarbonylamino)-2(S)-tert-butoxycarbonylaminopentanoyl-
amino)ethyl]biphenyl-3-yl}propionic acid



Yield: 0.58 g (92% of theory). LG M (Method 18): & = 3.46 mp_ . M mz =
1212 (MrH)' 15 Exanpl e 78A 7DECEMBER 2006
2(S) - Benzyl oxycar bonyl am no- 3-{4, 4' - bi shenzyl gxy-3'-[2(S)-benzyl oxycar bonyl -
2- (5- benzyl oxycar bonyl am no)-2(S)-tert-but oxly} ar bonyl am nopent anoyl -

am no) et hyl ] bi phenyl - 3-yl } propi oni c acid 7 DECEMBER 2006 - 112 / \ BnO
Bn O OAN COZH HN CO2Bn O nmist HO N O - O O A-CH3 H3C CH3 Preparation

conmpound from Exanpl g Awith 2 eq (1 3 n1)-of tetrébutyl ammoni um f | uori de
5(1 Mn THF) in 30 ny (94% of theory). LCGM

(Method 20): Rt = 1. o @ %B
n

CO,Bn

AL,

o
>r<:H3
H,C

3 CH3

Preparation takes place in analogy to Example 17A from 0.82 g (0.68 mmol) of the

compound from Example 77A with 2 eq (1.3 ml) of tetrabutylammonium fluoride
5 (1 M in THF) in 30 ml dry DMF.

Yield: 772 mg (94% of theory).

LC-MS (Method 20): Ry = 1.62 min.

MS: m/z = 1112 (M+H)"

10 Example 79A
Benzyl 2(S)-(5-benzyloxycarbonylamino-2(S)-tert-butoxycarbonylamino-
pentanoylamino)-3-[4,4’-bisbenzyloxy-3’-(2(S)-benzyloxycarbonylamino-2-
pentafluorophenyloxycarbonylethyl)biphenyl-3-yl]propionate



10 Exanpl e 79A
Benzyl 2(S) - (5- benzyl oxycar bonyl am no-2(S) -t ert - but oxycar bonyl afiF§-EMBER 2006
pent anoyl am no) - 3-[ 4, 4' - bi sbenzyl oxy-3" - (2( ? benzyl oxycar bonyl am no- 2-

pent af | uor ophenyl oxycar bonyl et hyl ) bi phenyl =321 ] propi onate 7 DECEMBER 2006

- 113 / A\ BhO\ \ / OBh OOHOHNCOZBn F: ... 0 F#OHNO NFF:-QOO
HO F CH3 H3C CH3 Preparation takes place in anal ogy to Exanple 18A
(Method A) from 422 ny Q.38 nmol ) of the conpound from Exanpl e 78A and 349
ng (1.9 mmol) of 5 pe uor ophenol with 80 nmg (0.42 mol) of EDCH and
4.63 nmg (0.04 mol ) of ((DVBP in 4 of i oronet hane. Yield: 502 ng (95%
of theory). LG M (Mthyd g{h- —Oy: mz = 1278 (MrH) + 10
Exanpl e 80A Benzyl
2(S)-(5-benzyl oxycar bonyl
bi sbenzyl oxy-3'-(2-(S)-be

o)

A anoyl am no) -3-[4, 4" -
gy\lox car bcc))nyl am no-PR- pent af | uor ophenyl oxy-

CO_Bn

Preparation takes place in analogy to Example 18A (Method A) from 422 mg
(0.38 mmol) of the compound from Example 78A and 349 mg (1.9 mmol) of

5  pentafluorophenol with 80 mg (0.42 mmol) of EDCI and 4.63 mg (0.04 mmol) of
DMAP in 4 ml of dichloromethane.
Yield: 502 mg (95% of theory).
LC-MS (Method 20): R;=3.13 min.
MS: m/z = 1278 (M+H)"

10

Example 80A
Benzyl 2(S)-(5-benzyloxycarbonylamino-2(S)-aminopentanoylamino)-3-[4,4’-
bisbenzyloxy-3’-(2-(S)-benzyloxycarbonylamino-2-pentafluorophenyloxy-
carbonylethyl)biphenyl-3-yl]propionate hydrochloride



car bonyl et hyl ) bi phenyl - 3-yl ] pr opi onat e hydrochl ori de 7 DECEMBER 2006 -114 /

\ BnO/ \'\'/ Bn OOHOHNC®Bn F...nu FOH2NO N F 7DEGEMBERJ006
\ / 5 nmM of 4 Mdioxane/hydrogen chlori de sqiytl on are added to 215 ng (0.17
mmol ) of the conpound from Exanple 79A whil'e"3tirring in an ice bath. The

m xture is stirred 5 for one hour and evaporated to constant weight in
vacuo. Yield: 200 ng (92% of theory). LCMS (Method 20): R = 4.25 mn.

MB: nlz = 1178 (I\/H—|)+ 10_Kk arrple 81A

Benzyl 5, 17- bi sbenzyl ox
car bonyl am nopropyl ) - 1
1(19), 2,4,6(21), 16(20), 17 ond/ yadmgn 7 DECEMBER 2006 - 115
jt~ Oj""'7 HN p, 0 01 1} 35 g ( t he conpound from Exanpl e 80A

F F

x HC!

5 ml of 4 M dioxane/hydrogen chloride solution are added to 215 mg (0.17 mmol) of

the compound from Example 79A while stirring in an ice bath. The mixture is stirred
5  for one hour and evaporated to constant weight in vacuo.

Yield: 200 mg (92% of theory).

LC-MS (Method 20): R; = 4.25 min.

MS: m/z = 1178 (M+H)"

10 Example 81A
Benzyl 5,17-bisbenzyloxy-14(S)-benzyloxycarbonylamino-11(S)-(3-benzyloxy-
carbonylaminopropyl)-10,13-dioxo-9,12-diazatricyclo[14.3.1 .12’6]-henicosa-
1(19),2,4,6(21),16(20),17-hexaene-8(S)-carboxylate



chloroform and, while stirring vigorously, 2.54 m (18.2 mmol) _of
triethylanine in 5 50 m of chloroformare added over the couf PEHEMBERZ0Q6
at RT. The m xture is stirred overnight and evaporated to dryness in vacuo.
The residue is stirred with 5 m  of acetoﬁﬂﬂﬁrle, filtered and dried to
constant weight of the residue. Yield: 890 ng (93% of theory). LC M
(Method 20): Rt = 5.10 min. 10 Ms: mz = 994 (M+H)' Exanple 82A (8 S, 11

S, 14S) - 14- Ami no-| | -(3-am noprepyl)-5, 17-di hydr oxy- 10, 13- di oxo-9, 12-
di azatricycl0l14. 3. 1. 12' 61- hgnri cgsa- 1(20), 2(21), 3, 5, 6, 18- hexaene- 8- car boxyl i
c acid 15 di hydrochloride 7} DE BER 2006 . O nNHO OH x 2 HC

H2N 50 ng (0.05 mol) of thegonAp
m of glacial acetic aci d/ wat ef / eBR%O
(10% catalyst 5 and hydrogenat

been renoved by filtration throogh kie

A are suspended in 50
WBR 30 nmy of Pd/C

. h
el guhr,
m gf 0.1|N hydrochloric acid

to dryness in vacuo and, while stlirrin 2 ﬁ
are added. The m xture is evapor 2 S achg_and dried to
constant weight. Yield: 17 nmy (@ %F{L ry).z 1 CO,Bn
(et hanol / di chl or onet hane/ 25% st r eng Apnia= 5/3/2): Rf = 0.6 LCM
(Method 9): Rt = 0.28 nin. f

HN

0O 0o

1.35 g (0.91 mmol) of the compound from Example 80A are introduced into 3 1 of
chloroform and, while stirring vigorously, 2.54 ml (18.2 mmol) of triethylamine in

5 50 ml of chloroform are added over the course of 20 min at RT. The mixture is
stirred overnight and evaporated to dryness in vacuo. The residue is stirred with 5 ml
of acetonitrile, filtered and dried to constant weight of the residue.
Yield: 890 mg (93% of theory).
LC-MS (Method 20): R; = 5.10 min.

10 MS: m/z =994 (M+H)"

Example 82A

(8S,118,14S)-14-Amino-11-(3-aminopropyl)-5,17-dihydroxy-10,13-dioxo-9,12-

diazatricyclo[14.3.1.12'6]-henicosa-1(20),2(21),3,5,6,18-hexaene-8-carboxylic acid
15  dihydrochloride



MS: mlz = 457 (MrH)' Exanpl e 83A 15

(8S, 11S, 14S)-14-[ (tert-Butoxycarbonyl)am no-11-[3-[(tert-but oxyCREGEMBER 2006
am no] propyl}-5,17-di hydroxy-10, 13-di oxo-9, 12-di azatricyclo[14. 3. 1. 12, 61-
heni cosa- 1(20), 2(21), 3, 5, 16, 18- hexaene- 8- carlBbxyl i ¢ acid 7 DECEMBER 2006 -
1177 HOOH HCHO H3G-OO FISCNHOHOOH H3 CHC H3C H 225 ng
(0.42 mmol ) of the conpound from Exanpl e 82A are dissolved in 2.25 m of
water and 2.25 nl of 1 N sodium hydroxide tion, cooled in an ice bath

()
and, while 5 stirring, 278 nmg (1.27 €¢D| di | _@ifarbonate are
added. The tenperature is raised brieflTy & pn to 30C, and
reaction is allowed to continue at RT ove

. AXture is acidified
to about pH =5 with 0.1 N hydrochloric a¢id and i |y evaporated to
dryness in vacuo at RT. The residue is st i i ther, filtered
and dried to constant weight thereof. 10 ed: R ) t heory).
LC-Ms (Method 18): Rt = 1.96 min. M5 Hyg\ anpl e 84A

x 2 HCI

50 mg (0.05 mmol) of the compound from Example 81A are suspended in 50 ml of
glacial acetic acid/water/ethanol (4/1/1), mixed with 30 mg of Pd/C (10%) catalyst

5 and hydrogenated at RT for 20 hours. After the catalyst has been removed by
filtration through kieselguhr, the filtrate is evaporated to dryness in vacuo and, while
stirring, 2.5 ml of 0.1 N hydrochloric acid are added. The mixture is evaporated to
dryness in vacuo and dried to constant weight.
Yield: 17 mg (63% of theory).

10  TLC (methanol/dichloromethane/25% strength ammonia = 5/3/2): R¢= 0.6

LC-MS (Method 9): R; = 0.28 min.
MS: m/z = 457 (M+H)"

Example 83A

15  (8S,118,145)-14-|(tert-Butoxycarbonyl)amino-11-|3-[(tert-butoxycarbonyl)-
amino]propyl}-S,l7-dihydroxy-l0,13-dioxo-9,l2-diazatricyclo[14.3.1.12’6]-
henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic acid



15 2-(Trinethylsilyl)ethyl 2-(benzyl oxy)-N-[(benzyl oxy) carbonyl ] - 4é
tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) - L- phenyl al ani nate 7 DECENHHFC WRZO%
118 CH3 CH3 1 CH3 0OCH3 ODHOO "CH3, 1 | NCH3 CH3 0.924 g (3.64
mmol, 1.15 eq) of 4,4,4",4",5,5,5", 5'-octahél%yl-2 2'-bi-1, 3, 2-
di oxabor ol ane, 0. 932 g (9 50 mmol, 3 eq) of pota55|un1acetate and 0.116 g 5
(0.160 nmol, 0.05 eq) of bis(di phenyl phosphi no) f errocenepal | adi un(11)
chloride are added at RT to a degassed solution of 2.00 g (3.17 mol ) of
(2-trinmethylsilyl)ethyl
2(S)-benzy|oxycarbonylanino-3-(2-beﬁ§§lo ‘ \orgﬁionate (Exanpl e
I TA) in 20 M of DWMF. The m xture is sti¥ed at 80 r 6 hours. It is
taken up in water and ethyl &d:je'late t e phas:ie separated, and the
et hyl

aqueous phase is washed 10 sgyg bIﬂES W t The conbi ned
organi ¢ phases are dried overéﬁg ed in vacuo. The
crude product is purified by oma g€

(cycl ohexane/ et hyl acetate 10:1). VDeI S1M2 g (56% of Kheory) LC- M5
(Method 22): Rt = 4.50 min. 15 M5 (El): mz 632 (MrH)' 'H NMR (200 Mz,
CDC13): S = 0.92 (dd, 2H), 1.31 (g%clzkb, 2. 95- .95 (m 2H)

H3C§\ i

225 mg (0.42 mmol) of the compound from Example 82A are dissolved in 2.25 ml of
water and 2.25 ml of 1 N sodium hydroxide solution, cooled in an ice bath and, while

5  stirring, 278 mg (1.27 mmol) of di-tert-butyl dicarbonate are added. The temperature
is raised briefly after the addition to 30°C, and reaction is allowed to continue at RT
overnight. The mixture is acidified to about pH = 5 with 0.1 N hydrochloric acid and
cautiously evaporated to dryness in vacuo at RT. The residue is stirred with diethy%
ether, filtered and dried to constant weight thereof.

10  Yield: 259 mg (93% of theory).

LC-MS (Method 18): R; = 1.96 min.
MS: m/z = 656 (M+H)"

Example 84A
15  2-(Trimethylsilyl)ethyl 2-(benzyloxy)-N-[(benzyloxy)carbonyl]-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-L-phenylalaninate



4.11 (m 2H), 4.55 (11 (m 1H), 4.99 (s, 211), 5.08 (s, 2H), 5.53 (d lHé’sZ
6.90 (d, 1H), 7.15-7.47 (m 10 H), 7.58 (d, 1H), 7.67 (dd, 1113D EB2006
85A to 87A listed in the follow ng table cag Be prepared in analogy to
Exanpl e 37A. 7 DECEMBER 2006 -119 Exanpl e "Stfdacture Analytical data No.
LC-MS (Method 15): Rt = 3.12 min. 85AZ N M (Ei): mz = 701 H3C-kCH3 0
\\Y~~ C, CH3 CH3 LC-M5 (Method 15): 86A Rt = 3.08 nin. o Hit MS (El): mz
=687 NHOI \ (MH+ YO HCCHHCCH a O3/ LG M (Mthod 15):

3

RI=3.14nin. 87A 0 3-N M (El): mz = 701 N -
3

9%

o) B CH

0] 3

0924g (B.64mmol, 1.15eq) of 4,44°4°5,5,5,5 -octamethyl-2,2’-bi-1,3,2-
dioxaborolane, 0.932 g (9.50 mmol, 3eq) of potassium acetate and 0.116g
5 (0.160 mmol, 0.05 eq) of bis(diphenylphosphino)ferrocenepalladium(II) chloride are
added at RT to a degassed solution of 2.00 g (3.17 mmol) of (2-trimethylsilyl)ethyl
2(S)-benzyloxycarbonylamino-3-(2-benzyloxy-5-iodophenyl)propionate ~ (Example
11A) in 20 ml of DMF. The mixture is stirred at 80°C for 6 hours. It is taken up in
water and ethyl acetate, the phases are separated, and the aqueous phase is washed
10  several times with ethyl acetate. The combined organic phases are dried over sodium
sulfate and concentrated in vacuo. The crude product is purified by chromatography
on silica gel (cyclohexane/ethyl acetate 10:1).
Yield: 1.12 g (56% of theory).
LC-MS (Method 22): R; = 4.50 min.
15 MS (ED: m/z =632 (M+H)"
'H-NMR (200 MHz, CDCL): & = 0.92 (dd, 2H), 1.31 (s, 12H), 2.95-3.95 (m, 2H),
4.11 (m,, 2H), 4.55 (11 (m,, 1H), 4.99 (s, 2H), 5.08 (s, 2H), 5.53 (d, 1H), 6.90 (d,
1H), 7.15-7.47 (m, 10 H), 7.58 (d, 1H), 7.67 (dd, 1H).

Examples 85A to 87A listed in the following table can be prepared in analogy to
Example 37A.



\ H3CG-CR H3C ~~. ,~ CH3 CH3 Exanples 88A to 90A listed in the foIIowirhq
tabl e can be prepared in analogy to Exanple 42A. 7 DECEMBER 23 CENMBER 2006
Exanpl e Structure Anal ytical data No. LC-CME@SNH hod 16): \ / 0 33A o R
=2.59 mn. %o~HNHM (EI): mz = 1078 H C CHCH, (TAT+H )+ ~Fi\""' ii
HNC. f FSCICH LC-MS (Method 15): Rt = 3.49 min. 89A H Ms (El): nmz =
1064 H/ HCHHaC'\CH (MH)+ HC C LGMS (Method 15): Rt = 3.55 min.

Example Structure Analytical data
No.
LC-MS (Method 15):
R;=3.12 min.
85A
MS (EI): m/z = 701
(M+H)"
\/@ LC-MS (Method 15):
o
R;=3.08 min.
86A
MS (EI): m/z = 687
(M+H)"
LC-MS (Method 15):
87A
MS (ED): m/z = 701
M+H)"

Examples 88A to 90A listed in the following table can be prepared in analogy to
Example 42A.



90AfQ~H g MN ||VB(E|) mz = 1078 HHGCHH HCHC ~l CH+

Exanpl es 91A to 93A listed in the followi ng table can be prepar7eBECEW8@‘}ﬁ
to Exanple 47A. 7 DECEMBER 2006 -121 Exanpl eo\ Structure Anal ytical data

No. LC-M5 (Method 16): o Rt=2.59 min. 91A Y o MS (EI): mlz = 1078 H,C
CHCH Y (MH+ H CCH O 92Apf X "H fQ~ O’\HOJO H OHa H CJ, CH HC CC,
O 93A\ OHP H

Example Structure Analytical data

No.
LC-MS (Method 16):
R; =2.59 min.

88A
MS (EI): m/z = 1078
(M+H)"
LC-MS (Method 15):
R;=3.49 min.

89A
MS (ED): m/z = 1064
(M+H)"
LC-MS (Method 15):
R{=3.55 min.

90A
MS (EI): m/z = 1078
(M+H)”

Examples 91A to 93A listed in the following table can be prepared in analogy to
Example 47A.



/| OHO/ HGCj CH HC |I' Exanple 94A to 96A listed in the followng
tabl e can be prepared in analogy to Exanple 52A. 7 DECEMBER 20BECEMBER 2006

Exanpl e Structure Analytical data No. 0 LG (Method 16): O 94A -1~0 \ Ri
=3.40nin. OHN" N " pON CH f/ ~HMTIEL): mz = 1457 f'Cp, G+
CH HCg I'" HCCH L CHf Ec (Mf'1)+ CH NH' CH 01,110--, \ 95A ~ -MS
(Method 16): p MHNICR =317 nin H Hp~00 _ poHCCH N (El):
mz = 1442 |y Example Structure Analytical data
No.
LC-MS (Method 16):
R;=2.59 min.
91A
MS (ED: m/z = 1078
(M+H)"
92A -
93A
HCS J/ cH,
ne'l
CH,

Example 94A to 96A listed in the following table can be prepared in analogy to
Example 52A.



HC CHHaC CH, CH' (MrI3) NH OO0\ O\ / Op LCGM (Mthod 1(139: ON)R%A
\ ONHNOHpPN R =3.33nn y OHCHCOOCH CH H C SDESEMBER 2006
(El): mz = 1457 HC H C CH, CHCHNHCHS% RT)+ 0J-0 Exanples 97A to
99A listed in the followi ng table can be pr'e1 red in analogy to Exanple
57A. 7 DECEMBER 2006 123 Exanple No. Structure ol / o\ / 0 OO0 1~-1 N OHN
N- O\ 97A'CH | / HOHQO OO T ~" HNC'OCOH CH3
Example Structure Analytical data
No.

&0 Q Q f‘@ LC-MS (Method 16):

A R, = 3.40 min.
A ©/\0 h $ o R, 5 i cé\@
Y '§° I MS (E): m/z = 1457

o, (M+H)*

O_\O Q Q o/_© LC-MS (Method 16):
95A ©/\°j\u 0 . HN n\:/ﬁ\o/\©
o °Y""(E° Se” o MS (ED): m/z = 1442

¢h, \ ok ('.M+I'1')+

R;=3.17 min

LC-MS (Method 16):

H
T A
964 oy . ") |R=333min
© OYN" 0 Sue
H,
O s Chon, MS (EI): m/z = 1457
o (M+H)*

Examples 97A to 99A listed in the following table can be prepared in analogy to
Example 57A.



H3BO CH3 NH OO I \

OH JIIl~

OH3C-\CH3 HaC ,O OH H3C CH3 NH Q-0 |

HN N "

anal ogy to

O\ / HOHO N
Exanples 00A to 102A listed in the foll ow"

HOI / O H3C H3C

Exanpl e 62A. 7 DECEMBER 2006

98A ON O HN N,

'O HOH O\/N

\ 0\ / 000 x-I' ’LPE@MBEM@M
O HCH H3CCH3 NH OOl \ 5
3table can be prepared in

-124 Exanple No. Structure H }I11

Example No. Structure
O 0 0
o
97A ©Ao
OHO
HC CH,
Savs
o
OH .
H,G c?/
HC™ cH
Ay
Q
OH .
HG OY
HLC™ cH,

5  Examples 100A to 102A listed in the following table can be prepared in analogy to

Example 62A.



ON MHNIOCOA / FH O BOCNH'

IOTAHF OBOCNHO, OHCCH Fa OHFFNH OO\

FH OF BoMd, 0 HC F OH CHI

in the follow ng table can be prepared in éﬁgﬁbgy to

DECEMBER 2006 -125

OOF OHCH3

FFNH p-0\

F FFNH Op\
0/1 00

o' O'NMHO

- k7 REGEMBER 2006
Exanpl es 103A to 105A |isted
Exanpl e 67A. 7

Example No.

Structure

100A

101A

102A

Examples 103A to 105A listed in the following table can be prepared in analogy to

Example 67A.



Exanpl e No. Structure
H3C FFNH O-I-0
FFH OO0 O0M O

H O HNNOI \

H O 104A \
\ O'Np I \

10
HN N o \

105A / / FH-O Hzry 0 ~s /
- 125 -

3A FH N,
FH H N

O Hz

OH

O CH F1FH
Ca FPECEMBERF00¢
HHICF F

Example No.

Structure

103A

HN

104A

105A

Examples 106A to 108A listed in the following table can be prepared in analogy to

5

Example 72A.



FFNH p~O01 \ Exanples 106A to 108A listed in the follow ng table can be
prepared in analogy to 5 Exanple 72A. 7 DECEMBER 2006 -126 EXdNEFEMBER 2006
Structure Analytical data No. LC—I\/B(I\/Ethoi éS): N 106AH Ol R = 3.10
mn a O ~YCHNHCH M (El): mz = 11384 ~ (MrH)+ N LC-MS (Met hod
24): 107AxH | R =3.31 nin. OHHCCH HM(E): mz = 1110 (MH)+

Hit LC M (Method 24): 171 NN-103A _H H | J Rt = 3.32 mn HH C NH
CH, MS (El): n z |Exiab@ple |[Exanpl e 109AStmtctrteed i n t he fol|l ovimalyticdbidetacan be
prepared i n anal qgy 1‘50
0.
LC-MS (Methed 15):
106A R, = 3.10 min.
MS (EI): m/z = 1124
M+H)"
LC-MS (Method 24):
MS (EI: m/z = 1110
(M+H)"
LC-MS (Method 24):
1034 R;=3.32 min.
MS (EI): m/z = 1124
(M+H)"

Example 109A detailed in the following table can be prepared in analogy to
Example 24A.



Exanpl e 24A. 7 DECEMBER 2006 -127 Exanple No. Structure Anal ytical data

LC- M5 (Met hod 24):
(El): mz 729

109AH/ \ HRK
~OH (MtH) + NHBoc
2- (Benzyl oxy) - N- (t ent - but oxycar bonyl ) i odo- Nl&&t hyl - L- phenyl al ani ne
H3C 3 H3CO N CO2H CH3 Under an argon atnosphere,

1.94 mn
Exanpl e 110A

50

500 nmg (1 mol) of the

4H O BocHN N RDECEMBER\D06

0

conpound from Exanple 6A are dissolved in 20 ml of THF, 90.5 ng (3.02 mmol)
of sodium hydride and 0.51 nl 10 (1141.6 ng; 8.04 mmol) of nethyl iodide

(80% pure) are a
overnight. It is

dyample Nok ¢

h 25 m of ¥rwfurescetate and

2an#ytigal datacr

o=t —%
vol

adjusted to pH =
concentrated to a snall
wat er are added,
separated off. 1

%) Drying w
result in 140 ngy

of product

t heogr xt uf

Bl 1 . 11 - (] -
NTTYyUurovrimourroe aciu, |||E A

e | uo,/~FQ m of ethyl
e HO oreiisl y, and {
h sodyt (e and concent
(19% ofy t heor y) H Q

ur I S
HoeMS @viethdd 24): i
he organi c phass

Rt 0% infh vacuo
MS (ED: m/z = 729
(M+H)"

Example 110A

2-(Benzyloxy)-N-(tert-butoxycarbonyl)iodo-N-methyl-L-phenylalanine

Under an argon atmosphere, 500 mg (1 mmol) of the compound from Example 6A
are dissolved in 20 ml of THF, 90.5 mg (3.02 mmol) of sodium hydride and 0.51 ml
(1141.6 mg; 8.04 mmol) of methyl iodide (80% pure) are added, and the mixture is

10

stirred at room temperature overnight. It is diluted with 25 ml of ethyl acetate and
25 ml of water and adjusted to pH =9 with 0.1 N hydrochloric acid. The mixture is

concentrated to a small volume in vacuo. 10 ml of ethyl acetate and 10 ml of water

.

CH, O
NP
H,C™ 07 N

CH,

and

of
S

are added, the mixture is shaken vigorously, and the organic phase is separated off..

15
(19% of theory).

Drying with sodium sulfate and concentration in vacuo result in 140 mg of product



B .

7 DECEMBER 2006 -128 The aqueous phase is acidified (pH = 3) and extracted
three tines with-20 nl of ethyl acetate. Concentration in vadUdEEENMBER 200
in vacuo result in 351 ng of product (68% of theory). LC-MS (Method 17): R
=3.9mn 5 M (El): mz =511 (MH ~ Exadbte 111A Benzyl

2- (benzyl oxy) - N-(tert-but oxycarbonyl)-5-i odo- N net hyl -L-phenyl al ani nate O

H3 O;j" : Ol / I HB3C H3C OCH3 0 10 Preparation takes place in analogy to

Exanpl e 7A fr om BiaquodspHase Yﬂmid)ﬁaf(pH”Fe3) aaheoacdd ftireenimea Mpthe2 Olrhl 6¥ethyd. 29
ng (0.07 mol ) of DMAP, 148 ngy 37 nmml) of benzyl al ¢cohol and 157.46 ny
(0.82 nmmol ) of EA5etats %owntfﬁtlonlls\ YACHP SRt drying. mwaélua re%létzlr»@kg@w%woduct

theory). LC M t R =4.8 mn. M (El): mlz = 601 (MH)~ 20
Exanpl e 112A Ben‘(?w%’ Htflectf).
2- (benzyl oxy) - N-LCMS {bfethodiTxrRied/ D mitk met hyl - 5- (4, 4, 5, 5-tetramet hyl -

1,3,2-dio aborol an- 2- -L-phenyl.al ani nate 7 DECEMBER 2006 - 129 O
HoX B &Yz SRS 2

Example 111A
Benzyl 2-(benzyloxy)-N-(tert-butoxycarbonyl)-S-iodo-N-methyl-L-phenylalaninate

.

Hy O |
el
0
H,C N
CH

o)

10

Preparation takes place in analogy to Example 7A from 350 mg (0.68 mmol) of the

compound from Example 110A, 8.29mg (0.07 mmol) of DMAP, 148 mg

(1.37 mmol) of benzyl alcohol and 157.46 mg (0.82 mmol) of EDC in 3 ml of
15  acetonitrile.

Yield: 382 mg (93% of theory).

LC-MS (Method 17): R; = 4.8 min.

MS (ED): m/z = 601 (M+H)"

20 Example 112A
Benzyl 2-(benzyloxy)-N-(tert-butoxycarbonyl)-N-methyl-5-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-L-phenylalaninate



HCCHOBOOCH3 a CHa H3CONC=0 CH3 CHp - CH3 3 In analogy to Exanple
8A, 380 ng (0.63 mml) of the conpound from Exanple | | |A ar éDEGEMBERSQ06
into 4 mM of DMF in a heat-dried flask and, while stirring at 5 room
tenperature, 184.5 ng (0.73 nmmol) of 4,4,4"}39f5,5,5',5'-octanethyl-2,2'-bi
1, 3, 2-di oxaborol ane, 186 ng (1.9 nmol) of potassium acetate and 23.15 ny
(0.03 mmol ) of bis(di phenyl phosphi no)ferrocenepal |l adiunm(l1) chloride are
added. Reaction is allowed to tak | ace at 80C for 4 h. The product is
obt ai ned after workup and chr onf aphy (silica gel 60, nobile phase:

cycl ohexane/ et hyl acetate 10 =4 ielg 196 ng LGM (Method 17): Rt =

4.9 mn. M (El): mz = 601 (MW 15>EKanpi€ A 2-(Trimethylsilyl)ethyl
2(S) - benzyl oxycar bonyl am no- 3-[ 4, 4' - bi shenzyl -
(2(S)-benzyl oxycar bonyl - (2-tert-hut oxycarb D moet hyl ) bi phenyl -
3-yl] propionate 7 DECEMBER 2086 7'-3 1 , - €CHzO HN N CQZBn
OTMSE O O H3C'kCH3 CH3 3 >k 0O
H.C 0] l?l =0 H,
C

c
l CH,

H, 0O :::

In analogy to Example 8A, 380 mg (0.63 mmol) of the compound from Example

111A are introduced into 4 ml of DMF in a heat-dried flask and, while stirring at
5 room temperature, 184.5 mg (0.73 mmol) of 4,4,4°,4°,5,5,5,5’-octamethyl-2,2’-bi-

1,3,2-dioxaborolane, 186 mg (1.9 mmol) of potassium acetate and 23.15 mg

(0.03 mmol) of bis(diphenylphosphino)ferrocenepalladium(II) chloride are added.

Reaction is allowed to take place at 80°C for 4 h. The product is obtained after

workup and chromatography (silica gel 60, mobile phase: cyclohexane/ethyl acetate
10  =4/1).

Yield: 196 mg

LC-MS (Method 17): R; = 4.9 min.

MS (ED): m/z = 601 (M+H)"

15 Example 113A
2-(Trimethylsilyl)ethyl  2(S)-benzyloxycarbonylamino-3-[4,4’-bisbenzyloxy-3’-
(2(S)-benzyloxycarbonyl-(2-tert-butoxycarbonyl-2-methyl)aminoethyl)biphenyl-
3-yl]propionate



Preparation takes place in analogy to Exanple 12A (Method B) from 190
(0.32 mmol ) of the compound from Exanpl e 112A, 199.5 ng (0. 32 quMBMOG
5 conmpound from Exanpl e 11A, 195.5 ng (0.63 npol) of cesium carbonate and
23.15 ngy (0.03 mol ) of bi s(di phenyl phosphi A&Yferrocenepal | adi un(11)
chloride in 1.5 m of DW under an argon atnosphere. Yield: 212 ng (66% of
theory), LCM (Method 25): R = 4.86 mn. 10 M5 (El): mz = 978 (Ml 1)+
Exanpl e 114A 2-(Trimethyl silyl)ethyl
2(S) - benzyl oxycar bonyl am no- 3-| %a{ﬁ? n
(2(S) - benzyl oxycar bonyl - 2- net hyl ﬁ? propi onate 15
hydr ochl oride BnO OBn x HCl Z-HN i ' BT \OITMSE CH3 7 DECEMBER 2006
-131 Preparation takes place in analogy to Exanpl e 5A from 930 ng (0. 95
mol ) of the conpound from Exanpl e of a4 M
di oxane/ hydrogen chloride solution#n 15 mHGE diexane. Yield: 915 ng (78%
of theory). 5 LC-MS (Method 25¥%-HM = 2C530ni'n. NMs (89:Bmiz = 878 (M+H)'
Exanpl e 115A Benzyl IT S
2(S)-{met hyl -15-benzyl oxycar bonyl am no- 9( gﬂ Et - oxyca rbonyl 10
am no-4(R)-(tert-butyl di net hyl silyl oxy) pentangyl ] ant no}- 3-{4, 4' - bi sbenzyl oxy
- 3 -[2(S)-benzyl oxycar bonyl am no-2-(2-trinetyl silyl et hoxycarbonyl)ethyl]-

H,C CH,

CH,

Preparation takes place in analogy to Example 12A (Method B) from 190 mg
(0.32 mmol) of the compound from Example 112A, 199.5 mg (0.32 mmol) of the

5 compound from Example 11A, 195.5 mg (0.63 mmol) of cesium carbonate and
23.15 mg (0.03 mmol) of bis(diphenylphosphino)ferrocenepalladium(Il) chloride in
1.5 ml of DMF under an argon atmosphere.
Yield: 212 mg (66% of theory).
LC-MS (Method 25): R¢=4.86 min.

10 MS (ED): m/z =978 (M+H)"

Example 114A

2-(Trimethylsilyl)ethyl  2(S)-benzyloxycarbonylamino-3-[4,4’-bisbenzyloxy-3’-
(2(S)-benzyloxycarbonyl-2-methylaminoethylbiphenyl-3-yl|propionate
15 hydrochloride

H\
Z-HN =0 N CO,Bn
OTMSE  CH,

x HCI



bi phenyl - 3-yl } propi onate BnO\ \ / OBn Z-HNi co =H3C-N CO2Bn OTMSE O
Boc-HN TBSO HN-Z 15 Preparation takes place in anal ogy to ExZmi(EMBER 206
922 ng (1.01 muol) of the conpound from Exarrgme) I14A, 0.5 g (1.01 mmol ) of
the conmpound from Exanple 14A, 421 ng (1. 11 ) of HATU and 0.7 m (518
ng; 3.27 mmol) of DIPEAin 4.2 m of DW. 20 Yield: 703 nmg (51 % of
theory). LCM (Method 16): Rt = 3.17 mn. M (El): mz =1356 (MtH) + 7
DECEMBER 2006 1Bg2phration kﬁeiﬂ:ﬁée in analogy to Example 15A from 930 mg (0.95 mmol) of the
2(S) - Benzyl oxycar bonyl Er 3-{4,4' -bisbenzy on% g f{MﬁS benzyl oxycar bonyl -
2- {met hyl - (5- ben&%mﬁw'g %r@ﬁaa?ﬁl%l and 122l mlpbg diongneanidresen ¢jomyle
hydr oxypent anoyl%&ﬁq\idgﬁhqg (}_f‘t%i -3-yl}propionic acid Bn?.. OBn Z-HN
CO2H H3C~ CQzBn 0=C repar ation takes place in anal ogy to Exanple
17A from 360 ng Eﬁbldmlmmgqn%ofmeorylo compound from Exanple 115A and 0.8 m

(3 eq) of 1 MteiCaMgt(MetnOT(riozry)ug klcr)r{ihde solution (THF) in 20 m of DW.

MS (EI): m/z = 878 (M+H)"

Example 115A
Benzyl 2(S)-{methyl-[S-benzyloxycarbonylamino-2(S)-tert-butoxycarbonyl-

10 amino-4(R)-(tert-butyldimethylsilyloxy)pentanoyl]amino}-3-{4,4’-bisbenzyloxy-
3’-[2(S)-benzyloxycarbonylamino-2-(2-trimethylsilylethoxycarbonyl)ethyl]-
biphenyl-3-yl}propionate

Z-HN

HN-Z

15
Preparation takes place in analogy to Example 16A from 922 mg (1.01 mmol) of the
compound from Example 114A, 0.5g (1.01 mmol) of the compound from
Example 14A, 421 mg (1.11 mmol) of HATU and 0.7 ml (5§18 mg; 3.27 mmol) of
DIPEA in 4.2 ml of DMF.

20  Yield: 703 mg (51% of theory).
LC-MS (Method 16): Ry =3.17 min.
MS (EI): m/z = 1356 (M+H)"



Yield: 159 ng (53%of theory). LCM (Method 23): Rt = 3.19 mn. N5 (H):
mz = 1142 (MtH)+ 15 Exanpl e 117A Benzyl 2(S)-[nethyl - (5- benzy? BEFEMBER 2006
rbonyl am no)-2(S)-tert-b utoxycarbonyl -

am no-4(R) - hydr oxypent anoyl ] am no-3-[4, 4" - bilé%énzyl oxy-3"'-(2(S)-benzyl oxy-
car bonyl am no- 2- pent af | uor ophenyl oxycar bonyl et hyl ) bi phenyl - 3-yl ] propi onate 7
DECEMBER 2006 -133 BnO\ OBn Z-HNC -0 H3BC'NCOzBn | 1 OH OC,1 1 NHZ
/| Boc-HN F F F Preparation takes place in analogy to Exanple 18A (Mt hod
A) from 330 ny EO. 29 rrlﬁlég of the compound from Exanple 116A, 265.6 ng

(1. 44 mol) of sEXamPIEIO& (ohenol, 3.53 ng (0.03 mol) of DMAP and 60.87 ng
(0.32 mmol) of Beazox{darBbnyl! b ANbRnzy b&Y-9'- 0. -
theory). LC MBS (Mthod 23& Bonflafiiid R NBn%yEI%Egnng&b1388&‘?’lc\%f—q)qnyllo
Exanpl e 118A 2-{methyl-(5-benzyloxycarbonylamino-2(S)-tert-butoxycarbonylamino-4(R)-

5  hydroxypentanoyl)amino}ethyl]biphenyl-3-yl}propionic acid

H,C
Z-HN COH *

Preparation takes place in analogy to Example 17A from 360 mg (0.27 mmol) of the
10 compound from Example 115A and 0.8 ml (3eq) of 1 M tetrabutylammonium
fluoride solution (THF) in 20 ml of DMF.
Yield: 159 mg (53% of theory).
LC-MS (Method 23): R; = 3.19 min.
MS (EI): m/z = 1142 (M+H)"
15
Example 117A
Benzyl 2(S)-[methyl-(5-benzyloxycarbonylamino)-2(S)-tert-butoxycarbonyl-
amino-4(R)-hydroxypentanoyljaminoe-3-[4,4’-bisbenzyloxy-3’-(2(S)-benzyloxy-
carbonylamino-2-pentafluorophenyloxycarbonylethyl)biphenyl-3-yl]propionate



Benzyl 2(S)-[nethyl-(5-benzyl oxycarbonyl am no)-2(S)-am no-4(R)-hydroxy-
pentanoyl] anin o-3-[4,4'-bisbcnzyl oxy-3'-(2(S)-benzyl oxycar bohPE&HMBER 2006
pent af | uor ophcnyl oxycar bonyl et hyl ) bi phenyl - i%ffv:] propi onatc hydrochl oride 7
DECEMBER 2006 -134 nO/ \ OBn a Z-HN C=O N COZBn O O=C NHZ HZN F * F
x HO F 130 ng (0.1 mmol ) of the conpound from Exanple 117A are di ssol ved
in 0.5 mM of dioxane, and 5 mM of 4 Mdi oxane/ hydr ogen chl ori de sol ution
are cautiously added 5 (ice bath). Qi nutes, reaction is allowed to
continue at roomtenperature for a Th xture is evaporated to
dryness in vacuo and dried t FYmst nd ﬁp‘ni gh vacuum Yield: 130
ng (70% of theory). LG M5 (Method ¥E
1208 (M+H) + Exanpl e 119A Benzyl
(8S, 11S, 14S) -5, 17- bi s(benzyl oxy) - car bonyl ] am no}-11-
((2R) - 3-{[ (benzyl oxy) car bonyljnar00} - 2- I/ dr oxypeo 9- met hyl - 10, 13- di oxo-
15 9, 12-di azatricyclo[14. 3. 1. 12' 6] he@F@sa- 1\([\2) 289};? n3, 5, 16, 18- hexaene- 8-
car boxyl ate 7 DECEMBER 2006 -135 |

|
0 o=cC /[\/NH-Z
F F >-nu|

68 mn. 10 M5 (El): mz =

Preparation takes place in analogy to Example 18A (Method A) from 330 mg
(0.29 mmol) of the compound from Example 116A, 265.6 mg (1.44 mmol) of

5  pentafluorophenol, 3.53 mg (0.03 mmol) of DMAP and 60.87 mg (0.32 mmol) of
EDC in 10 ml of dichloromethane.
Yield: 271 mg (69% of theory).
LC-MS (Method 23): R;=3.38 min.
MS (EI): m/z = 1308 (M+H)"

10

Example 118A
Benzyl 2(S)-[methyl-(5-benzyloxycarbonylamino)-2(S)-amino-4(R)-hydroxy-
pentanoyl]amino-3-[4,4’-bisbenzyloxy-3’-(2(S)-benzyloxycarbonylamino-2-
pentafluorophenyloxycarbonylethyl)biphenyl-3-yl]propionate hydrochloride



BhnO\ / OBhn Z-HNNY CO2Bn OCH3 HO Z-HN 130 ng (0.1 nmmpol) of the
conmpound from Exanpl e 118A are introduced into 220 ni  of dry CH BER,2006
While stirring at roomtenperature, 23 ni (ﬁg eq) of triethylamine 5in 5 m
of dichl oronethane are added over the course>$f 20 minutes. The mixture is
stirred overnight. It is then evaporated to dryness in vacuo. The residue is
stirred with acetonitrile. Drying of the residue results in 44 ng of
product. Further product (30 ng) i romthe not her Ilquor by
RP-HPLC. Yield: 74 ny (69% of t%ﬁ‘? Maf,hod 15): Rt 3.13 mn.
M5 (El): mz = 1024 (MtH)' e

néthyl-10,13-dioxo-9,12-diazatricyc|6[14 3.1.1216] heni cosa- 1(20), 2(21), 3, 5, 1
6, 18- hexaenecarboxylic acid dygl or oapgd DECEMBER 2006 -136 HO OH

O HNp HNO-/ H3C OH HOn, c,:=o \T Cozc?:
9 o=C NH-Z
F F -un;)\/
H,N
F F
x HCl
F

130 mg (0.1 mmol) of the compound from Example 117A are dissolved in 0.5 ml of
dioxane, and 5 ml of 4 M dioxane/hydrogen chloride solution are cautiously added

5  (ice bath). After 30 minutes, reaction is allowed to continue at room temperature for
a further 2 h. The mixture is evaporated to dryness in vacuo and dried to constant
weight under high vacuum.
Yield: 130 mg (70% of theory).
LC-MS (Method 15): R; = 2.68 min.

10  MS (EI): m/z = 1208 (M+H)"

Example 119A

Benzyl (8S,11S5,14S)-5,17-bis(benzyloxy)-14-{[(benzyloxy)carbonyl]amino}-11-

((2R)-3-{[(benzyloxy)carbonyl]amino}-2-hydroxypropyl-9-methyl-10,13-dioxo-
15  9,12-diazatricyclo[14.3.1 .12’6]henicosa-1(20),2(2 1),3,5,16,18-hexaene-8-

carboxylate



H2N x 2 CF3CO2H 33 ng (0.032 mmol ) of the conpound from Exanple_119A are
cautiously treated with dilute trifluoroacetic acid. The resul DE(EMBER 2006
solution is then lyophilized. 5 Yield: 23 5(quanti tative) LC- M (Method
15): R =0.92 min. M (El): mz = 486 (MrH~? - Exanple 121A 10
(8S, 11S, 14S) -5, 17- Bi s(benzyl oxy) - 14-{[ benzyl oxycar bonyl ] am no} - 11- ( 2R) - 3-
{1 benzyl oxycar bonyl ] am no} - 2- hydr oxypr opyl - 9- net hyl - 10, 13- di oxo- 9, 12-

0 5, 16, 18- hexaene- 8- car boxyl i
L ~nZ- HN 7 DECEMBER 2006
& 1187 are dissolved in 2
i on is added, and the
is then acidified with 1
hi gh vacuum 5 Yi el d:

~90 ebrlen M5 (El): mz =

c acid BhOOBn O H- N Z-HN __ /N C
-137 37 ny (0.04 nmol) of the cBABOUR
m of THF, 0.14 m of 1 N Iithiumhy)
m xture is stirred at roomtenperatuy
N hydrochloric acid and evaporated
33 ng (71% of theory). LC M (
934 (MtH)'  Exanpl e 122A -FN

130 mg (0.1 mmol) of the compound from Example 118A are introduced into 220 ml
of dry chloroform. While stirring at room temperature, 23 ml (20 eq) of triethylamine

5 in 5 ml of dichloromethane are added over the course of 20 minutes. The mixture is
stirred overnight. It is then evaporated to dryness in vacuo. The residue is stirred with
acetonitrile. Drying of the residue results in 44 mg of product. Further product
(30 mg) is obtained from the mother liquor by RP-HPLC.
Yield: 74 mg (69% of theory).

10 LC-MS (Method 15): R; =3.13 min.

MS (EI): m/z = 1024 (M+H)"

Example 120A
(8S,118,14S)-14-Amino-11-[(2R)-3-amino-2-hydroxypropyl]-5,1 7-dihydroxy-9-
15 methyl-10,13-dioxo-9,12-diazatricyclo[14.3.1.12*|henicosa-1(20),2(21),3,5,16,18-

hexaenecarboxylic acid ditrifluoroacetate



10 (8S, 11S,14S)-5, 17-Bi-s(benzyl oxy) - 14-{[ benzyl oxycar bonyl ] am no (BZIg
{ [ benzyl oxycar bonyl ] ani no} - 2- hydr oxypr opyl - 9- net hyl - 10, 13- di oxd- @EM 2006
di azatricycl o[ 14.3.1. 12, 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene- 8- car boxani
de BhOOBn NJ NH2 Z-HN O HOn CH3 O Zz-FN3%5 30 ng (0.03 nmml) of the
conpound from Exanpl e 121A are dissolved in 1 m of DM and 0.01 ml (3 eq)
of triethylam ne is added. After the reaction solution has been cooled in
an ice bath, 8.76 ng (2 eq) of isobut chi oroforrrate are added, and the
reaction is-allowed to take pla]_c‘ ) {ter stirring at room 20
tenperature for a further hour, 6 —5-®Hdi oxane/ ammoni a
solution is added, and the m xture pstirred erdni . The residue after
concentration in vacuo is purified/dy RP-HPL® Yiehd: 11 ng (37% of

theory) LC-M5 (Method 23): R = 2. ' PER 2006 -138 M5 (El):
mz = 934 (MrH)' Exanples 123A to 129¥ He f4Plowing table are
prepared fromthe appropriate prla\,‘d‘ursrs |a anal ogy fo the nethods detailed
above for Exanples 115A 5 to 122A: 7 OECEMBER @006 ol39 Exanple Structure
Preparation Anal ytical data HOu,,, :

H,N x 2 CF,CO,H

33 mg (0.032 mmol) of the compound from Example 119A are cautiously treated
with dilute trifluoroacetic acid. The resulting clear solution is then lyophilized.
5  Yield: 23 mg (quantitative)
LC-MS (Method 15): R¢ = 0.92 min.
MS (EID): m/z = 486 (M+H)"

Example 121A

10 (8S,115,148)-5,17-Bis(benzyloxy)-14-{[benzyloxycarbonyl]Jamino}-11-(2R)-3-
{[benzyloxycarbonyl]amino}-2-hydroxypropyl-9-methyl-10,13-dioxo0-9,12-
diazatricyclo[14.3.1 .12‘6]henic0sa-1(20),2(21),3,5,16,18-hexaene—8-carb0xylic acid

Z-HN



No. anal ogous to 123A e-0 an 115A LC-Ms (Method 25): Rt = 4.85 mn. Z-HN
-0 H, 1COBn M5 *-: mlZ = 1226 |IOIMSE O \Ty't/ 60C HN (MrM+ HRDEGEMBERQQ06
Bn Bn 116A LC-M5 (Method 25): RL _ 2.04 min, Z-H Co,HH C N Coen MS (El):
mz = 1126 o- (MH) + 6ao-HN 117A LC- M5 (Md#hod 25): R = 125A B. 3.79 min.
Z-HN =C H3C,, Coen Ms (El): mz = 1292 F * FO=Q). ..... I~ (MrH)+ Bee-4N F
FF 126A mo--/ \ / Ot 118A LG M (Method 25): Rt = 3.72 min. Z-HN C=0

tC, N co an M5 ( B3} mgnf0204ammdH2of the Codpodnd-fromHERmIE 1 19A are dissolved in 2 ml of

THF, 0.14 ml of 1 N lithium hydroxide solution is added, and the mixture is stirred at
room temperature for 3 h. It is then acidified with 1 N hydrochloric acid and
evaporated to dryness under high vacuum.

5  Yield: 33 mg (71% of theory).
LC-MS (Method 23): R; = 2.90 min.
MS (ED): m/z = 934 (M+H)"

Example 122A

10 (8S,118,14S)-5,17-Bis(benzyloxy)-14-{[benzyloxycarbonyl]amino}-11-(2R)-3-
{[benzyloxycarbonyl]amino}-2-hydroxypropyl-9-methyl-10,13-dioxo-9,12-
diazatricyclo[l4.3.1.12’6]henicosa—1(20),2(21),3,5,16,18-hexaene-8-carboxamide

Z-HN

15
30 mg (0.03 mmol) of the compound from Example 121A are dissolved in 1 ml of
DMF, and 0.01 ml (3 eq) of triethylamine is added. After the reaction solution has
been cooled in an ice bath, 8.76 mg (2 eq) of isobutyl chloroformate are added, and
the reaction is allowed to take place for 30 minutes. After stirring at room
20  temperature for a further hour, 0.64 ml (10 eq) of 0.5 N dioxane/ammonia solution is
added, and the mixture is stirred overnight. The residue after concentration in vacuo
is purified by RP-HPLC.
Yield: 11 mg (37% of theory).
LC-MS (Method 23): R;=2.91 min.



127A - BnO 119A LG-MS (Method 25): R4 _ rH OBn 4.39 min. M (El): mz =
1008 Z-HN N CO2Bn + 0 = CH (M+tH Z-HN, 7 DECEMBER 2006 - 14MEZEMBER 2006

Structure Preparation Analytical data No anal ogous to 128A Bno \ OBn 121A
LC-M5 (Method 26): R 3.64 min. 0 NM-(1B8Y: mz =918 ZHNNGCHO Z =
H,C (MH+ Z-HN 129A Bno 013n 122A L |v5 ( Met hod 25) R \ 3.8 min. 0
N NH MS (El): mz =917 Z-HNO=CH O (MH+ Z-HN Exanple 130A

MS (EI): m/z = 934 (M+H)"

Examples 123A to 129A listed in the following table are prepared from the

appropriate precursors in analogy to the methods detailed above for Examples 115A

5  tol22A:



Benzyl

at RT for 5 h.

130

2(S)-tert-butoxycarbonyl am no-5-nitro-4-oxopent anoat e
CH3 OOHNONO O Asolution Aof 10 g (30.9 mmol) of
2(S)-tert-butoxycarbonyl am nosucci ni ¢ acid
mmol ) of 1,1'-carbonyldiimdazole in 100 m"”

benzyl

18.8 g (30.9 mmol ) of nitronethane are

5 H3C CH3
7 DECEMBER

added dropwi se to

O
2006

ester and 5.27 g (32.5
10 tetrahydrofuran is stirred

a

solution Bof 3.2 g (34.2 nmmol) of potassiumtert-butoxide in_ 100 m of
t et rahydrof uran af B@mpBo| uti on Btriugtugetirred WArepgratigr i ng AvalRikal datad 7
DECEMBER 2006 -141 t\gen solution A is added drgopisgeas pt RT. The resul ting
m xture is stirred at RT for 16 h and adjusted to pHR with 20% strength
hydrochl oric acid| The solvent is evaporated Th¥® renai ni ng crude produck
is taken up in ethyhzggetate/w Al ter separgshon |QC-iR - Rhe
organi ¢ phase is éxtracted fuwice Wat er, dried over 5 sodi um sul f at e |and
concentrated. 13 ¢ (99% of thgory) of the progduct are |886ained. M5 (ESI):
mz = 334 (MtH)' ] H NVR (3Q0—M de~MO) @ 3] = 1. 37 ( 89@,, 91( 6J1H)’
3.13 (m 1H), 4.44 (m 1H), 542 (S=.2H), 5.@1 (m 2F§4 7 7. 21%
Exanpl e 131A 10 M+H)*
Benzyl 2(S)-tert-but oxycarponyl afi‘ib- 4( R) - hydroxy- 5- ni tjropentanoate H 3 C 1
"CH3 0 CH3
HN-Z
124A 6o Q O o6n 116A  |LC-MS (Method 25): R, =
2.04 min.
2.4 MS (EI): m/z = 1126
(M+H)"
1254 60 117A |LC-MS (Method 25): R, =
3.79 min.
ZHN MS (BI): m/z = 1292
M+H)"
126A " Q O o 118A  |LC-MS (Method 25): Ry =
3.72 min.
T gm0 My oo MS (EI): m/z = 1192
] Fo-—c\) ''''' /\/NH-Z (NI+H)+
H,N
F F
£ x HCt
127A 119A  |LC-MS (Method 25): R; =
4.39 min.
MS (EI): m/z = 1008
(M+H)”




N

OOHHNO%Na /O 0 O Asolution of 11.3 g
2(S)-tert-butoxycarbonyl am no-5-nitro-4- 15 oxopentanoate in 30

(30.8 Mol ) of benzyl

éEﬁEMBER

tetrahydrofuran is cooled to -78C, 30.8 ml of a 1M sol ution of

L-Sel ectrid(r)

in tetrahydrofuran are added!

opwi se,

and the m xture is

2006

stirred at -78C for 1 h. After warmng to RT, saturated amoni um chl oride
solution is cautiously added to the solution. The reaction solution is
concentrat ed, and| tixempleesi due i Strocakren up i n Rvepaeatioand et hydalyicddatae. The
aqueous phase is extggcted three 20 tinmes with ag;lj;@(,l,s gcetate. The conbi ngd
organi ¢ phases arg dried pver sodiumsul fate | and evaporated. The crude
product is prepur|jfied on| silica gel 60 (nobi|l e pHase:| cycl ohexane/ et hyl
acetate 10/1), anfl fhgacdliTec ONns arje qopgent f ey odS6):TR, &
wi t h cycl ohexane/ gt hyl agértt comi[ni ng crystals are filtered ¢ff
with suction and fdried. 2.34 21% (heor)|) of the|dé4imed diastereongr
are 25 obtai ned. Chronmatagrap raty on gf the not L uor LN
Li chrospher Diol [ DECEMBER 200f¢ ;Eﬂg oy M (robi | e E’%S@ﬂ = 918
et hanol /i so- hexang 5/95) jresults iEB @éfurtﬁer 0.8 ¢ ((g\z%ly*of t he produgt.
M5 (ESI): mz = 369 (M+H)|+ ' H NMR/(300 MHz, d6-DMSO): |S 35 (s, 9H), 1.77
(m 1H, 1.97 (m|1H, 4.{10- 444(m 3H), 4./67 (m 1H), 5.12 (m 2H), 5}49
(d, 111), 7.25-7.45 (m §H) CEMBER 2006 -143 Exenpl ary enbodi nents
The synthesis of gxenpl arly errboc?l nents can stilart frompartially protected
129A 122A |LC-MS (Method 25): Ry =

Z-HN

3.8 min.
MS (EI): m/z
(M+H)"

917

Example 130A
Benzyl 2(S)-tert-butoxycarbonylamino-5-nitro-4-oxopentanoate

A solution A of 10 g (30.9 mmol) of 2(S)-tert-butoxycarbonylaminosuccinic acid 1-

benzyl ester and 5.27 g (32.5 mmol) of 1,1’-carbonyldiimidazole in 100 ml of

10

tetrahydrofuran is stirred at RT for 5h. 18.8 g (30.9 mmol) of nitromethane are

added dropwise to a solution B of 3.2 g (34.2 mmol) of potassium tert-butoxide in

100 ml of tetrahydrofuran at 0°C. Solution B is stirred while warming to RT, and



bi phenonyci n derivatives (such as, for exanple, 21A). HOOH HO OH O IxQO
BocHN Nt N OH BocHN N 'N NHZ H\ HO ~OH 0 O OH 0 21A NHBoc 22AIDNMEHEMBER 2006
fff HOOHHOQOH 4 ONNRSRGE NNH2 HN, NHNNz OOHO z " 0 OHO x2
HO x 2 HC NHz NHz 5 Exanple 1 (8S,11S, 143#1 14- Ani no-1

| -[ (2R) - 3- am no- 2- hydr oxypropyl | -5, 17-di hydr oxy-

10, 13-di ox0-9, 12-di azatricycl o[ 14. 3. 1. 12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18-
10 hexaene- 8- car thor apfutien i\ ksyatided llrepwiskeat’R DETRaVRER RO Obixturd 4¢tsthi@dCH R H@® N

NH2 - HZN N H 16 h and adjusted to pH2 with 20% strength hydrochloric acid. The solvent is
evaporated. The remaining crude product is taken up in ethyl acetate/water. After
separation of the phases, the organic phase is extracted twice with water, dried over

5  sodium sulfate and concentrated. 13 g (99% of theory) of the product are obtained.
MS (ESI): m/z = 334 (M+H)"

'"H-NMR (300 MHz, d-DMSO): & = 1.37 (s, 9H), 2.91 (m, 1H), 3.13 (m, 1H), 4.44
(m, 1H), 5.12 (s, 2H), 5.81 (m, 2H), 7.2-7.5 (m, 5H).

Example 131A
10  Benzyl 2(S)-tert-butoxycarbonylamino-4(R)-hydroxy-5S-nitropentanoate

A solution of 11.3 g (30.8 mmol) of benzyl 2(S)-tert-butoxycarbonylamino-5-nitro-4-
15  oxopentanoate in 300 ml of tetrahydrofuran is cooled to —78°C, 30.8 ml of a IM
solution of L-Selectrid® in tetrahydrofuran are added dropwise, and the mixture is
stirred at —78°C for 1 h. After warming to RT, saturated ammonium chloride solution
is cautiously added to the solution. The reaction solution is concentrated, and the
residue is taken up in water and ethyl acetate. The aqueous phase is extracted three
20 times with ethyl acetate. The combined organic phases are dried over sodium sulfate
and evaporated. The crude product is prepurified on silica gel 60 (mobile phase:
cyclohexane/ethyl acetate 10/1), and the collected fractions are concentrated and
stirred with cyclohexane/ethyl acetate 5/1. The remaining crystals are filtered off
with suction and dried. 2.34 g (21% of theory) of the desired diastereomer are
25 obtained. Chromatographic separation of the mother liquor on Lichrospher Diol



OOHO x 2 HJd NH2 Mthod A°* A 4 Msolution of hydrochlorlc aC|d i

di oxane (1.0 ml) is added dropwise to a 5 sol utlon of 2.15 ny’@E gﬁﬂm‘%ﬂ%
tert-butyl (2R)-3-[(8S, 11S, 14S) - 8- (am nocar bon

14-[ (tert-butoxycarbonyl)am no] -5, 17-di hydro1 10 13-di oxo0-9, 12-di aza
tricyclo[14.3.1.12' 6] heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene-| 1-yl ] - 2- hydr oxy
propyl - carbamate (Exanple 22A) in dry di oxane (analytical grade, 1.0 nl)
under argon.  ConPludM gmobiby phasepethiusolfigabdyate 8f95¢ resuliotit aFrthem0.8 Bn@.7%) of
reaction m xture |s frozen 10 and freeze dried to renove sol vents.
Purification tak8$ ‘H&?é by gel chromat ography [ Sephadex LH 20;

nmet hanol / concent CI d (1:0.0001) doped with sodium
di sulhfi te], resuf\@g@ Fln 1 4 Wfﬁ%m of theory) of product. HPLC-UV-Vis
(g/gtS ?gh)14% HZOR; aceﬁom I QM 1d§ f&}“@?&%%? ??’39]}5) %9@%2%?72@83}#%%

"H NMR (500 Mz, GRAQB), 3H$, 46N AH)AS AR (thHAH)Y 549 18.16]), B227.45.(RHEN). 1. 99
(ddd, 1H, J = 13.6, 9.6, 4.0Hz), 2.82 (dd, '1H, J = 12.8, 9.6Hz), 2.87 (dd,
1H, J = 17.1, 12.1Hz), 3.04 (dd, 1H, J = 12.8, 2.9Hz), 3.11 (dd, 1H, J =
14.8, 3.0Hz), 3.38 (dd, 1H, J = 16.9, 1.9Hz), 3.57 (dd, 1H J = 11.7,
5.4Hz), 3.92 (tt, 1H J = 9.4, 3.5Hz), 4.23 (dd, 1H J = 4.9, 3.0H), 4.90
(m 1H), 4.91 (m 1H), 6.79 (d, 1H, J = 8.3Hz), 6.85 (d, 1H, J = 8.4Hz),*
7.10 (d, 1H, J = 2.3Hz), 7.25 (dd, 1H, J = 8.3, 2.3Hz), 7.36 (dd, 1H, J =
8.5, 2.4Hz), 7.44 (d, 111, J = 2.1Hz). 13C NMWR (125.5 MHz, CD30D): S = 30. 3,
30.8, 39.5, 45.4, 50.6, 53.8, 55.3, 65.3, 115.6, 116.3, 120.8, 125.3,
126.2, 126.8, 127.0, 130.9, 132.7, 133.5, 155.0, 155.7, 168.4, 172.8,

177. 0.



LC-HR- FT-1CR-M5 (Method 13): calc. for C23H30NSO6 [ MHH]' 472 2191 found
472.2191. Method B: 5 Under argon, 14.8 ng (0.02 mmol) of tert-bDECEMBER 2006
(2R)-3-[(8S, 11S, 14S) - 8-

(am nocar bonyl )-14-[(tert- butoxycarbonyl)aﬁﬂﬁé) 5, 17-di hydr oxy- 10, 13- di oxo-
9, 12-di azatricycl o[ 14. 3. 1. 12' 6) heni cosa- 1(20), 2(21), 3, 5, 16, 18- hexaene-| 1-yl ]
-2- hydroxypropyl carbanmate (Exanple 22A) are introduced into 0.5 m of

di oxane. The m Exemeplary eadwididents OC, and 0.8 ml of 4 M hydrochloric acid
solution in dioxane is 10 added dropw se. After 45 min, the mxture is
concentrated in vacuo, and the residue is taken up twice nore in dioxane
and agai n concentrpat % p i r %

Uera 15 mo (1000 of hasr oy e (NeChod-). Rl S BOR, praly BERAEY ).
mz = 472 (MH 2bmh¢nomydm&ma¢m@®(smhzas, fm@)camse 21A)58 0.67 (m 2H),
1.65-1.86 (m 3H), 1.88-1.98 (m 111), 2.03-2.13 (m 1H), 2.87-3.02 (m
4H), 3.09-3.19 (m 211), 3.38 (d; 1H), 3.59- 3.69 (m 2H), 3.88-3.96 (m
1H), 4.46-4.51 (m 1 H), 4.85-5.01 (m 5H), 6.98 (dd, 2H), 7.05 (dd, 1H),
7.36 (s, 1H), 7.43 (dd, . 58=(dd, 1H). 7 DECEMBER 20 45 Exanple 2
(8S, 11S, 14S) - 14- Ami no- HO al SN P

di hydr oxy- 10, 13- di ox0- 9, 12/T e
1(20) 2(21), 3,5, 16, 18- hex W\ / OH
HO N N\ N

Example 1
(85,118,145)-14-Amino-11-[(2R)-3-amino-2-hydroxypropyl]-5,17-dihydroxy-
10,13-dioxo-9,12-diazatricyclo[14.3.1.12’6]henicosa-l(20),2(21),3,5,16,1 8-

10  hexaene-8-carboxamide dihydrochloride



HZN = HOH O x2HCI ,NH2 0.5 m of 4 N hydrochloric acid solution in
di oxane i s added dropwi se to a solution of tent-butyl 7 DECEMBER 2006
(2R)-3-[(8S, 11S, 14S) - 8-[ (benzyl am no) car bony| % 14-[(tert-butoxy 10
car bonyl ) am no] -5, 17-di hydr oxy- 10, 13- di oxo-'d,4 2-di azatricyclo[14.3.1.12,6]-
heni cosa-1(20), 2(21), 3,5, 16, 18- hexaene-| 1-yl ] - 2- hydr oxypr opyl car banat e
(Exanple 23A) in 0.5 mM of 1,4-dioxane while cooling in ice. The ice cooling
is renoved and the mxture is stirred.z h bef ore being
concentrated in vacuo and dried und \ The residue is taken up
in a mxture of 15 dichl or onet hal® ' solvents are
evaporated off overnight. LC M (Mthed7): .02 mn. M5 (ESI-pos):
mz = 562 (MrH 2HC ) +. ~H NMR (400 ): 1\N70-1.81 (m 1H),
1.82-1.91 (m 1H), 2.71-2.84 (m 2H 2H), 3.18 (d, 1H),
3.42-3.53 (in, 1H), 3.67-3.73 (m 1 ﬂqH)z, 4.29 (d, 1H),
4.27-4.33 (m 1H), 4.34 (d, 1H),HN $.89° (s, 114),
7.19-7.24 (m 4H), 7.26-7.31 (m 3H), o Exanples 3 to 14
Iogy to Exanple 1. 7
data No. 3 HO OH LG M

DECEMBER 2006 -147 Exanple Structure Anal yti cal
(Method 20): R=1.13 nin. 0 H x2HCl

NH,

Method A:
A 4 M solution of hydrochloric acid gas in dioxane (1.0 ml) is added dropwise to a
5  solution of 2.15 mg (3.2 umol) of tert-butyl(2R)-3-[(8S,11S,145)-8-(aminocarbonyl)-
14-[(tert-butoxycarbonyl)amino]-5,17-dihydroxy-10,13-dioxo-9,12-diaza-
tricyclo[14.3.1.1%%]henicosa-1(20),2(21),3,5,16,18-hexaene-11-yl]-2-hydroxypropyl-
carbamate (Example 22A) in dry dioxane (analytical grade, 1.0 ml) under argon.
Complete conversion is reached after about 30 min. The reaction mixture is frozen
10  and freeze dried to remove solvents. Purification takes place by gel chromatography
[Sephadex LH-20; methanol/concentrated hydrochloric acid (1:0.0001) doped with
sodium disulfite], resulting in 1.4 mg (80% of theory) of product.
HPLC-UV-Vis (Method 14): R; = 3.09 min.
Amax (qualitative) = ~204 nm (s), 269 (m), ~285 (sh) (H,O/acetonitrile +
15  0.01% TFA [7:3])).



NNa M (ESIpos): Mz = HZNHH 0 OH512 (MtH+ x2 HO NHZ 4 HO LC-MS
(Method 20): OHR =2.09 min. ON NM (ESIpos): mz = H/WEEEMBER2¢06
(A+M OH x 2 HO NH2 5 HO LG Ms (Met hod 210%4; OHR =1.44 min. HO CH
N NCH3 M5 (ESIpos): mz = HZNHO OH 500 ¢R#H)' x2HCI NHZ 7 DECEMBER
2006 -148 Exanple Structure Anal ytical data

"H-NMR (500 MHz, CD;0D): & = 1.79 (ddd, 1H, J =13.6, 9.2, 5.9Hz), 1.99 (ddd,
1H, J =13.6, 9.6, 4.0Hz), 2.82 (dd, 1H, J =12.8, 9.6Hz), 2.87 (dd, 1H, ] =17.1,
12.1Hz), 3.04 (dd, 1H, J = 12.8, 2.9Hz), 3.11 (dd, 1H, J = 14.8, 3.0Hz), 3.38 (dd, 1H,
J =16.9, 1.9Hz), 3.57 (dd, 1H, J =11.7, 5.4Hz), 3.92 (it, 1H, J = 9.4, 3.5Hz), 4.23
(dd, 1H, J = 4.9, 3.0Hz), 4.90 (m, 1H), 4.91 (m, 1H), 6.79 (d, 1H, J = 8.3Hz), 6.85 (d,
1H, J = 8.4Hz), 7.10 (4, 1H, J =2.3Hz), 7.25 (dd, 1H, J = 8.3, 2.3Hz), 7.36 (dd, 1H,
J=8.5,2.4Hz), 7.44 (4, 1H, J = 2.1Hz).
3C NMR (125.5 MHz, CD;0D): § = 30.3, 30.8, 39.5, 45.4, 50.6, 53.8, 55.3, 65.3,
115.6, 116.3, 120.8, 125.3, 126.2, 126.8, 127.0, 130.9, 132.7, 133.5, 155.0, 155.7,
168.4,172.8, 177.0.
LC-HR-FT-ICR-MS (Method 13): calc. for Co3HsoNsOs [M+H]* 472.2191

found 4722191.

Method B:

5 Under argon, 14.8 mg (0.02 mmol) of tert-butyl (2R)-3-[(8S,11S,14S)-8-
(aminocarbonyl)-14-[(tert-butoxycarbonyl)amino]-5,17-dihydroxy-10,13-dioxo-
9,12-diazatricyclo[14.3.1.1*%]henicosa-1(20),2(21),3,5,16,18-hexaene-11-yl]-2-
hydroxypropylcarbamate (Example 22A) are introduced into 0.5 ml of dioxane. The
mixture is cooled to 0°C, and 0.8 ml of 4 M hydrochloric acid solution in dioxane is

10  added dropwise. After 45 min, the mixture is concentrated in vacuo, and the residue
is taken up twice more in dioxane and again concentrated in vacuo. The product is
dried under high vacuum.

Yield: 12 mg (100% of theory).
HPLC (Method 8): R, = 4.87 min.

15 MS (EI): m/z = 472 (M+H-2HCI)".

'H-NMR (400 MHz, D;0): & = 0.58-0.67 (m, 2H), 1.65-1.86 (m, 3H), 1.88-1.98 (m,
1H), 2.03-2.13 (m, 1H), 2.87-3.02 (m, 4H), 3.09-3.19 (m, 2H), 3.38 (d; 1H), 3.59-
3.69 (m, 2H), 3.88-3.96 (m, 1H), 4.46-4.51 (m, 1 H), 4.85-5.01 (m, 5H), 6.98 (dd,
2H), 7.05 (dd, 1H), 7.36 (s, 1H), 7.43 (dd, 1H), 7.50 (dd, 1H).



No. 6 Ho \ LGMS (Method 20): OH Rt =0.35 mn. 0 NJ, NJ I-BNBéESI
mz = HZNNHO OHO500 (MH+ x 2 HJ NH2 7/ /| LCM (Met/HEC

OHR =0.32mn 10" N 1L N HZN YY -CH3 M5 (ESI pos): rﬂz = HO 0H486
(MtH) + x 2 HCl LNHZ 8 LC-MS (Method 20): -M$OH Rt=0.35 min. O HH NN
|K~IN -- M5 (ESlpos): mz = Z N

Example 2
(85,115,145)-14-Amino-11-[(2R)-3-amino-2-hydroxypropyl]-N-benzyl-5,17-
dihydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1. 12’6]henicosa-
1(20),2(21),3,5,16,18-hexaene-8-carboxamide dihydrochloride

x 2 HCI

0.5 ml of 4 N hydrochloric acid solution in dioxane is added dropwise to a solution

of tert-butyl (2R)-3-[(8S,118S,145)-8-[(benzylamino)carbonyl]-14-[(tert-butoxy-
10 carbonyl)amino]-5,17-dihydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1%]-

henicosa-1(20),2(21),3,5,16,18-hexaene-11-yl]-2-hydroxypropylcarbamate

(Example 23A) in 0.5 ml of 1,4-dioxane while cooling in ice. The ice cooling is

removed and the mixture is stirred at RT for 2 h before being concentrated in vacuo

and dried under high vacuum. The residue is taken up in a mixture of
15  dichloromethane and methanol, and the solvents are evaporated off overnight.

LC-MS (Method 7): Ry = 2.02 min.

MS (ESI-pos): m/z = 562 (M+H-2HCI)".

'H-NMR (400MHz, D,0): & = 1.70-1.81 (m, 1H), 1.82-1.91 (m, 1H), 2.71-2.84 (m,
2H), 2.89-2.97 (m, 2H), 3.18 (d, 1H), 3.42-3.53 (m, 1H), 3.67-3.73 (m, 1H), 4.21-
4.26 (m, 1H), 4.29 (d, 1H), 4.27-4.33 (m, 1H), 4.34 (d, 1H), 6.80-6.83 (m, 2H), 6.89
(s, 1H), 7.19-7.24 (m, 4H), 7.26-7.31 (m, 3H), 7.35 (d, 1H).

20  Examples 3 to 14 listed in the following table can be prepared in analogy to

Example 1.



0 HO OH 516 (MrH)+ x2HO NHZ 9 LC-MS (Method 21): HO H OH Rt

lo HZN N'~~//11 N Cff3 MS (ESIpos): mz = NH O OH 530 (wﬁPEC&M?EﬁdO%
NHZ 7 DECEMBER 2006 -149 Exanple Structure Analytical data No. 10 LC M5
(Method 21): HOQ-~z OH Rt=2.85min. 10 OW-J.~ N ,) MB (ESIpos): mz =
HON W ~\H p + 0 OH 542 (M+H)

Example Structure Analytical data
No.
3 LC-MS (Method 20):
R¢=1.13 min.

MS (ESIpos): m/z =

512 (M+H)* i

LC-MS (Method 20):
R;=2.09 min.
MS (ESIpos): m/z=

540 (M+H)*

LC-MS (Method 20):
Rg = 144 mill.
MS (ESIpos): m/z=

500 (M+H)"




x2HCI NH2 11 HO C (Met hod 21): O—|R~—309 mn. HZN N N H CH3
'Y

(ESIpos): mz = Hp x OH 576 (M+H)' 2HCI NH2 12 LC-NB’(DEQE@@BEB)N%
HO OH 2.88 nin. O NN M (ESlpos): mz = \/NHFOHpFC]—I554
(MHH) ' x2HCL NH2 13 HO / LC-MB ( Met hod 21) Rt=3.10 nin. o0 1 H2N N _
NH™ CH3 1 M5 (ESIpos): mz = HO O OH 576 (NH—i)‘
Example Structure Analytical data
No.
6 LC-MS (Method 20):
R;= 0.35 min.
MS (ESIpos): m/z =
500 (M+H)"
7 LC-MS (Method 20):
R;=0.32 min.
MS (ESIpos): m/z =
486 (M+H)"
8 LC-MS (Method 20):
R;=0.35 min.
MS (ESIpos): m/z =
516 (M+H)"
9 LC-MS (Method 21):
R:=2.79 min.
MS (ESlpos): m/z =
530 (M+H)*




X2 HCI NH2 7 DECEMBER 2006 -150 Exanple Structure Analytical data No. 14
"H NVR (400MHz, HO OH D20): OH 6 1.78-1.88 (m 1H), 1o __~CHDPEGEMBERR006
(m 1H, N N2.78-2.88 (m 2H), H2 HO2.98-3.06 (m 2H), 0 3.17-3.30
(m 2H), ',~OH 3.33 (d, 1H), 3.42 x 2 HC-1¥957 (m 3H), 3.73- NH2 3.84 (m
111), 4.68- 4.82 (m 2H), 6.86 (d, 1H), 6.87 (d, 111), 7.24 (m 1H), 7.32
(d, 1H), 7.40 (d, 1H. MS (El): mlz = 546 + + 568 +Na)+ FExanple 15
N-{[(8S, 11S, 14S) - 1Exﬂﬁblw-Ll | -[ (2R) - 3- Struore- hydr oxypr opy| Axalyitical 8ata
di hydr oxy-10, 13- di oxo-9, 12-di azatri cycl o[ 14. 3. 1. 12' 6] heni fosa-
1(20),2(21), 3,5, 16, 1N¥%hexaen- 8-yl ] carbonyl }-L-phenyl al ani he di hydrochl orj de
HO\ \ / CH
10 LC-MS (Method 21):
R, =2.85 min.
MS (ESIpos): m/z =
542 (M)
11 LC-MS (Method 21):
R:=3.09 min.
MS (ESIpos): m/z =
576 M+H)"
12 LC-MS (Method 21):
R;=2.88 min.
MS (ESIpos): m/z =
554 (M+H)"
13 LC-MS (Method 21):
R;=3.10 min.
MS (ESIpos): myz =
576 (M+H)*




HZNNNNYOd OOHO x 2 HO NHz 10 0.02 g (0.02 mmol ) of _benzyl
N-{[(8S, 11S, 14S)-5, 17-bi s(benzyl oxy)-14- { [(benzyl oxy)car bon)7I1?E€
-11-((2R) - 3-{ [(benzyl oxy)carbonyl]am no } -2-

hydr oxypr opyl ) - 10, 13- di oxo0-9, 12-di azatri cytﬁﬂ‘m. 3.1.12' 6] heni cosa 7
DECEMBER 2006 - 151

1(20),2(21), 3,5, 16. 18- hexaen-8-yl ] carbonyl }-L-phenyl al ani nate are suspended
in 6 m of aceti cEgsmplewat er: et hanol G#éruttuke, and 0.01 g]|of ARdlyGcakdaaded.
Hydrogenation i$% c%ﬁri ed|out under atnospheric pressure W th vigorous
stirring for 48 h. @ reaction solution is filtered. The residue is mxed

with 0.25 m of (I N nydfochroric 5 act . wWW
evaporator is folll ondd by drying i \ urther purifi i $OMEZdy e d

by stirring in isopropanol: di ety OHYi g d: o.cPBé?ﬂ%/% (28% of
theory). LG M glvm hod 15): Rt F i Ms (E): iz |[&=d26-183=),+1H)10
Exanpl es 16 and i ' i : wbe pr%ﬁ@ﬂ i(m, anial)ggy

L7 listed{in the A
to Exanple 15. Exanple Structureg ) No. OH|2.73-288 Mfm(, M2H)0d
15): 16 N_ J~ N|{/OH R =(0.70%ni jf. HZN 6 can: mz R2.9843.06 (m, 2H),

R 2006

° ., °© 3.17-330 (m, 2H),
333 (d, 1H), 3.42-

x 2 HC) \( 3.57 (m, 3H), 3.73-
NH, 3.84 (m, 1H), 4.68-

4.82 (m, 2H), 6.86 (d,
1H), 6.87 (d, 1H), 7.24
(m, 1H), 7.32 (d, 1H),
7.40 (d, 1H).

MS (EI): m/z = 546
M+H)", 568 (M+Na)*

Example 15
N-{[(88,11S5,145)-14-Amino-11-[(2R)-3-amino-2-hydroxypropyl]-5,17-

5  dihydroxy-10,13-diox0-9,12-diazatricyclo[14.3.1.1*]henicosa-
1(20),2(21),3,5,16,18-hexaen-8-yl]carbonyl}-L-phenylalanine dihydrochloride

10 0.02g (0.02mmol) of benzyl N-{[(8S,115,145)-5,17-bis(benzyloxy)-14-
{[(benzyloxy)carbonyl]amino}-11-((2R)-3-{[(benzyloxy)carbonyljamino}-2-
hydroxypropyl)-10,13-dioxo-9,12-diazatricyclo[14.3.1.1*%]henicosa-



~OHOx 2 HOl ~+FI)+ NH2 H\ \ / OHLGM (Method 17): 17 N NH Il \~ Rt
= 1.55 min. HZNHOH MS (El): mlz = 544 O ~00 x 2 HG7 (M-14) ¥ DREEMBER @06
L-ornithi ne-containing am des (Exanples 18 to 24) listed in the follow ng
table can be prepared starting from - 151 -

(8S, 11S,14S) - 14-[ (tert-butoxycar bonyl)am no-I1-[ 3-

[ (tert-butoxycarbonyl)am no] propyl }-5, 17-di hydr oxy- 10, 13-di oxo-9, 12 7
DECEMBER 2006 -1(2612(21),3,5,16,18-hexaen-8-yl]carbonyl}-L-phenylalaninate are suspended in

di azatricycl o[ 14

c acid (Exanpl e6 g‘ééf%geﬁgli‘gﬁr‘lﬁ&g?atﬁ%{oﬁ%lig%ﬁ@% %E%%EIQ %&en vy Cg?@i%)éyl !
(Method 20):  18isNearri&d But @ndér Hrflosphbrie Preskidre Niith M3gérblid ‘stiffirfg For 28 hX AfHe!
reaction solution is filtered. The residue is mixed with 0.25 ml of 0.1 N hydrochloric
5 acid. Concentration in a rotary evaporator is followed by drying in vacuo. Further
purification is achieved by stirring in isopropanol:diethyl ether (1:1).
Yield: 0.0037 g (28% of theory).
LC-MS (Method 15): R =1.27 min.

MS (EI): m/z = 620 (M+H)".

10
Examples 16 and 17 listed in the following table can be prepared in analogy to
Example 15.
Example Structure Analytical data
No.
LC-MS (Method 15):
16 Ry=0.701 min.
MS (EI): nvz = 544
M+H)"
LC-MS (Method 17):
17 R,=1.55 min.
MS (EI): m/z = 544
(M+H)"
15

The L-ornithine-containing amides (Examples 18 to 24) listed in the following table
can be prepared starting from (8S,118S,14S)-14-[(tert-butoxycarbonyl)amino-11-[3-
[(tert-butoxycarbonyl)amino]propyl}-5,17-dihydroxy-10,13-dioxo-9,12-



H2N HO\ CH LC:MS (Method 19): 19 H2N H J~ N NCH R = 1.54 min. v
00 M (El): mz =514 NH2 (MW Xx2HCO HO -\OH LC-MB (Met hod7D@CEMBBR+20|Q|6N
uNH ~( H R - 0.66 min ao Hoff M (El): mz = 528 NHZ (MtH7 x 2 HC
7 DECEMBER 2006 - 153 Exarrpl e Structure AndPytical data No. HO OH NN LC MS
(Method 19): H2NH 21 HR=1.6mn. M (El): mz =592 H2N (MtH)+ x 2
HOl ICOHOH HO OH NJ O
diazatricyclo[14.3.1.1%¢henicosa-1(20),2(21),3,5,16,18-hexaene-8-carboxylic  acid

(Example 83A).
Example Structure Analytical data

No.
LC-MS (Method 20):

18 R;=0.33 min
MS (EI): m/z = 456
(M+H)"
LC-MS (Method 19):

19 R;=1.54 min.
MS (E): m/z = 514
(M+H)"
LC-MS (Method 18):

20 R;=0.66 min.
MS (EI): m/z = 528
M+H)"




22 HNN MS (El): mlz = 587 OHNl (Mt")+ NOH x 2 HJ H2N OH HO CH N

LC-M5 (Method 18): 23 H2N HR = 1.21 nin. H MS (El): mz = 5BECEMBER208
(MtH) + H2N 7 DECEMBER 2006 -154 Exanple Structure Analytical data No. HO
OH O NN LCM (Method 18): H2N 24 0 HN 3= 1.27 nmin. M5 (En: mlz = 603
H2N ~ri (MtWx 4 HO N Exanples 25 and 26 listed in the follow ng table
can be prepared in _analogy to Exanple 15 5 Exanple Structure Analytica

dat a Example Structure Analytical data
No.
LC-MS (Method 19):
21 R;=1.6 min.
MS (ED: m/z = 592
M+H)
22 E MS (El): m/z = 587
M+R)”
x 2 HCI f N
N H
OH
LC-MS (Method 18):
23 R;=1.21 min.
MS (EI): m/z = 568
(M+HH)"




No. OH LC-Ms (Method 22): 0 25 N~YHR =0.30 mMin H2 HOHd M5 (El): nmlz =
530 Ox2 HOl ~OH O (MtH) + NHZ Ho-/ \ \ / OH LC-MS (Met hod 15)DECWE2?52006
HR =0.88mnH\ -/ HOHM (EI): rﬂz-? X2 HO O ~OH 0 CH3 (NI +H)'
NHZ The L- orni t hi ne-cont ai ni ng am des (Exan'b ®s 27 to 33) listed in the
followng table 10 can be prepared starting from

(8S, 11S,14S)-14-[ (tert-but oxycarbonyl)am no-11-[3 7 DECEMBER 2006 -155
[ (tert-but oxycarboEydu)lpla' no] propyl } - SStrvetaiirtaydr oxy- 10, 13- diAmadytical data
di azatricycl o[ 143| &2 6] heni cosa- 1(20), 2(21), 3,5, 16, 18{hexaene- 8- car boxyl i c
acid (Exanple 83A) E’xa |l e Structure Analytical data |[No. 27 Ho / \ OH
LC- M5 (Met hod 15)

LC-MS Method 18):
R, = 1.27 min.

MS (ED: m/z = 603
(M+H)"

24

Examples 25 and 26 listed in the following table can be prepared in analogy to

Example 15.
5
Example Structure Analytical data
No.
LC-MS (Method 22):
25 R;=0.30 min

MS (BI: mwz = 530
MHH)

LC-MS (Method 15):
R;= 0.88 min

MS (BI: m/z = 544
(M+H)"

The L-ornithine-containing amides (Examples 27 to 33) listed in the following table
10  can be prepared starting from (8S,11S,14S)-14-[(tert-butoxycarbonyl)amino-11-[3-



= 584 HzN OH HN O‘M+WNHZ HzN OH 28 OH LC- M5
(Method 15): Rt=0.69 min NONHz M5 (El): mz 583 N HzN O TPEGEMRER 2006
I'pMI' H +7++~1 x2HC HzN HzN 5 7 DECEI\/BEI%S(ZSOOG -156 Exanple Structure
Anal ytical data No. 29 HO/ \ / \ OH LG NS-PMethod 15): o Rt = 0.72 min. N
NooNS (El): mz =543 HzNOr HHN (MtH + x2HCI OH H 2N HO 30 H/ \ /
\ HLCM (Method 15): R 0.83 min. Ho M5 (En: miz = 585 HzN O HN ( M+H) +
[(tert-butoxycarbonyl)amino]propyl}-5,17-dihydroxy-10,13-diox0-9,12-

diazatricyclo[14.3.1.1*]henicosa-1 (20),2(21),3,5,16,18-hexaene-8-carboxylic  acid

NNOx 2 HO M (El): mz

(Example 83A).
Example Structure Analytical data

No.

27 LC-MS (Method 15):
Rt 0.72 min.
MS (EI): m/z = 584
M+H)"

28 LC-MS (Method 15):

R, = 0.69 min
MS (ElI): m/z = 583
(M+H)"




O HNx 2 HJ OHOH31 HO/ \' \ OHLGM (Method 23): R =1.04 min. rH o
o Ms (El): mz =571 HzNOff~ HHNOH (MH+ 1 x2HC HzN HOPECEMBER 26pp
HLCM (Mt hod 23): R =1.00 mn. o M (SEI): mz = 570 O HN O NHz
(MtH+ J /I ( HO HZN 7 DECEMBER 2006 - 157 ﬁxarrple Structure Anal yti cal
data No. 33 Ho \ / \ off LCM (Method 24): R =0.27 min. O nH O M
(BEl): mz =541 HNH (MH) + 0 HN x2HO H N O
Example Structure Analytical data
No.
29 LC-MS (Method 15):
R;=0.72 min.
MS (EI): m/z = 543
(M+H)"

30 LC-MS (Method 15):
R, = 0.83 min.
MS (EI): m/z = 585
(M+H)"
OH
31 LC-MS (Method 23):
R, =1.04 min.
MS (ED: mz = 571
OH ™M +H)+
32 LC-MS (Method 23):

Rt= 1.00 min.
MS (EI): m/z = 570
NH, | (MHH)




OH Exanple 34 (8S,11 S, 14S)- 14- Ami no- |
| - [ (2R) - 3- ami no- 2- hydr oxypr opyl ] - 5, 17- di hydroxy 95 7 DECEMBER 2006
met hyl - 10, 13- di oxo- 9, 12-di azatricycl o[ 14. 3 12, 6] heni cosa-1(20), 2(21), 3, 15,
16, 18- hexaenecar boxam de di hydrochl ori de 0 5—7 HONN O HO,, H3C NH2 2 x 2
HCO H2N 10 11 ng (0.01 mmol) of the compound from Exanple 122A are
dissolved in 10 ml_of glacial acetic acid/ethanol/water (4/1/1), 6 ng of
Pd-C (10% cat al ysEx:anpleadded, and tSeucturture i s hydr ggenAnelytizbl daem
tenperature overrlgg% frer renoval of the catalyst by filtration, the
resi due is evapora ‘t dryness In vacuo, 0.1 N hydroghloric acid is

L =N 2 IEWEY

added, and the mpEaf aga-i—evapotrarea—tro o yness-: SH%
of theory). M5 (B)3mizl e i BE TS tethon 285 |

detailed in the flol | ow ng ) gy=be7the met hod
for Exanple 34: Bxanple Structure Anal . 35 HO OH LC- M5
(Method 22): Rt |= 1.46 n , MS (ED: m/z = 541

M)

Example 34
(8S,118,14S)-14-Amino-11-[(2R)-3-amino-2-hydroxypropyl]-5,17-dihydroxy-9-
S methyl-l0,13-di0x0—9,12-diazatricyclo[14.3.1.12'6]henicosa-1(20),2(21),3,15,16,18-

hexaenecarboxamide dihydrochloride

x 2 HCI

10 11 mg (0.01 mmol) of the compound from Example 122A are dissolved in 10 ml of
glacial acetic acid/ethanol/water (4/1/1), 6 mg of Pd-C (10%) catalyst are added, and
the mixture is hydrogenated at room temperature overnight. After removal of the
catalyst by filtration, the residue is evaporated to dryness in vacuo, 0.1 N
hydrochloric acid is added, and the mixture is again evaporated to dryness.

15  Yield: 7 mg (96% of theory).

MS (EI): m/z = 485 (M+H)".



+ (MrM+ H2N O N HNC NH2 x2HCI H2N 5 Exanples 36 and 37 listed in the
following table can be prepared in analogy to Exanple 1. ExanpDECEMBER2096
Anal ytical data No. HO OH LC-M5( Method 15): 36 OO R =1.52 min HZN rH=N N
Y( "O-CFi3 M5 (El): mlz =558 0 _HO CHZ “(n,1+M+ x2 HCI NHZ 10 7
DECEMBER 2006 -159 Exanple Structure Analytical data No. HO ~~ OH LC My(
Method 24): 37 HIOHOR=0.42 min N 1L N~ HZN NHZ MS (El): mlz = 529 O

Example 35 detailed in the following table can be prepared in analogy to the method

for Example 34:
Example Structure Analytical data
No.
35 LC-MS (Method 22):
R;=1.46 min.
MS (EI): m/z = 469
(M+H)"

Examples 36 and 37 listed in the following table can be prepared in analogy to

Example 1.
Example Structure Analytical data
No.
LC-MS( Method 15):
36 R,=1.52 min

MS (ED: m/z= 558
(M+H)"

10




~OH (MtH) + x 2 HO NHZ Exanples 38 to 40 listed in the follow ng table
can be prepared in analogy to Exanple 15. 5 Exanple Structure’ BE BERI2006
data No. HO ~\l OH LCGMs (Method 23): 0.Q 38 NN f~ Rc=0.95mn. HZN H ~
OH M5 (El): mz =58 x 2 HOJ o ~OH O YCHdS2H) + NHZ CH3 HO ZH OH LC-MB
(Method 24): OO39 NOHR=0.80 mn. HZNOHOOHH3CCH3 M5 (El): m2 =

572 x 2 HCl (M+tH + N DECEMBER 2006 -160 Exanple Structure Anal yti cal
dat a Example Structure Analytical data
No.

LC-MS( Method 24):

R;=0.42 min
37

MS (ED): m/z = 529
M+H)”

Examples 38 to 40 listed in the following table can be prepared in analogy to

Example 15.
5
Example Structure Analytical data

No.
LC-MS (Method 23):

38 R;=0.95 min.
MS (ED: m/z = 586
M+H)
LC-MS ( Method 24):

39 R,= 0.80 min.
MS (ED): m/z= 572
(M+H)"




No. HO ZH OH LC-M5 (Method 24): 40 OHOHZN ~\ NNOHR =0.94 nn. " o
OM (BEl): mMz =586 OHFi3Cx 2 HJO CH3 (MIl)+ Hz A AssestBECEMBER906
physi ol ogi cal activity 5 The in vitro effect of the conpounds of the
i nvention can be shown in the following adé8ys: In vitro
transcription-translation with E. coli extracts 10 An S30 extract is
prepared by harvesting logarithmcally growi ng Escherichia coli MRE 600 (M
Mul | er; Universi|Exmmpldur g), washi ngtrarthrenpl oyi ng t hem ap\natscal dagd f or
the in vitro tranhscriptijon-translation assay (Muller, M and Bl obel, G
Proc Natl Acad Sti Nea ([L984) 81 pp 7421-7425). 15 1| of cAWP (11.25
ng/ M) are addi tForartyiadded per—o0 FeactT O T X Jto-tie T eactT o1 X
for the in vitrq transcrli ptj ' assay. The é;ssay m xture anounts
to 105 1, with 5§ 1 of the subst ed being|introduced in 5%
strength DMBO. 1 g/ 100 I| of m e pl asm d pBESTCaMS((RYiethredd4):
Gernany) are used ad0trdnscripfi Iate. Hft@er incybation at 30C for| 60
mn, 20 50 | of |luciferijn s%ly ' ' - 61ReMVOMSS, 0.1 mV
0

O
EDTA, 33.3 nM DTT pH 7. Wl CoA, 4ﬁ0 | ugi ferin, ATP) are _added,
and the resulting biolum nescen@e I s\ reagyl r ™y a | umi m I1“)& ﬁ?&ute.

The 1C50 is indicated Qy the concentrfation of I nhi Hg,L{QH)ﬂ\IhICh Ieads t 0
50% i nhibition af the tjiransl=aahan of firefly | uci’f er age.
NH

2

A. Assessment of the physiological activi

5  The in vitro effect of the compounds of the invention can be shown in the following

assays:

In vitro transcription-translation with E, coli extracts

10  An S30 extract is prepared by harvesting logarithmically growing Escherichia coli
MRE 600 (M. Miiller; University Freiburg), washing and employing them as
described for the in vitro transcription-translation assay (Miiller, M. and Blobel, G.

Proc Natl Acad Sci USA (1984) 81, pp. 7421-7425).

15 1 pul of cAMP (11.25 mg/ml) are additionally added per 50 pl of reaction mix to the
reaction mix for the in vitro transcription-translation assay. The assay mixture
amounts to 105 pl, with 5 pl of the substance to be tested being introduced in 5%
strength DMSO. 1 ug/100 pl of mixture of the plasmid pBESTLuc (Promega,
Germany) are used as transcription template. After incubation at 30°C for 60 min,

20 50 ul of luciferin solution (20 mM tricine, 2.67 mM MgS0O4, 0.1 mM EDTA,
33.3 mM DTT pH 7.8, 270 uM CoA, 470 uM luciferin, 530 uM ATP) are added,
and the resulting bioluminescence is measured in a luminometer for 1 minute. The
ICs is indicated by the concentration of an inhibitor which leads to 50% inhibition of

the translation of firefly luciferase.



7 DECEMBER 2006 -161 In vitro transcription-translation with S. aureus
extracts Construction of an S. aureus |luciferase reporter pl dSPEGEMBER 2006
reporter plasm d which can be used in an in vitro transcription-translation
assay for S. aureus is constructed by usrﬂélrhe pl asm d pBESTI uc (Pronega
Corporation, USA). The E. coli tac pronoter present in this plasmd in
front of the firefly luciferase is replaced by the capAl pronoter with
appropri ate Shine-Dal garno 10 sequence from S. aureus. The priners CAPFor

5' - CGGCCAAGCTTACT CCGAT - ’ ‘ GGGGATTATATATAATGGAAAACAAGAA
AGGAAAAT AGGAGGT+A SRR RSOBCARY . PREY XTCGTCGGGAAGACCTG 3!
are used for this. The prlner CAPFor contalns t he capAl pronoter, the

ri bosome binding site and the 5 region of the luciferase 15 gene. After PCR
usi ng pBESTI uc &3 o of an Si gungas hiciferase geportéraplasmid®CR pr oduct whi ch
contains the.firefly | uci f er ase gene with the fused capAl pronoter. This is,
after restrlétlon with Cal and Hndlll, ligated into the vector pBESTI uc
which has [|ikey ﬁgoh@;qﬂas@he&aﬁ@mcawﬁehlséa  andinikh freldctiptidh@an$siontds for
plasmd pla is able to replicate in E. coli and be used as tenplate in the
S. aureus in vieurenans consitucsd- by @sing sthe | pasnuid &E&I/luc FPeqraegat CorpomtloSBO

i over ni gt culSae 8 B colisiad groatset plest i M AsHEA Rogion) dhe S
until the OD600 |fdifRrdsé 13 {é lad&e b?e{HeScz?J/ﬁ promdtar Wagt aggﬁxn%nsmlhém?aw

and washed in 500 ml of d buffer A (10 MM Tris aceta (?
acetate, | #W Dﬁquencel\/erIDIS .aupgused be pniovetl CAPERL rﬁ-ﬁﬁﬁ@CM ¢ REAE0GGAT e

hre roven ot - ssAGABTEIUE ARAATAC BB TATATATANIGGRANAGRA B !

mn and taken UAGGAAASTAGGAGGTETATAIGGAAGAGGECR-3B (4 ™VCAPRev  5'-
GTCATCGTCGGGAAGACCTG-3’ are used for this. The primer CAPFor contains

the capAl promoter, the ribosome binding site and the 5° region of the luciferase

15 gene. After PCR using pBESTluc as template it is possible to isolate a PCR product

which contains the firefly luciferase gene with the fused capAl promoter. This is,

after restriction with Clal and HindIII, ligated into the vector pBESTluc which has

likewise been digested with Clal and HindlIIl. The resulting plasmid pla is able to

replicate in E. coli and be used as template in the S. aureus in vitro transcription-

20 translation assay.

Preparation of S30 extracts from S. aureus

Six liters of BHI medium are inoculated with a 250 ml overnight culture of an
S. aureus strain and allowed to grow at 37°C until the OD600 nm is 2-4. The cells are
25 harvested by centrifugation and washed in 500 ml of cold buffer A (10 mM Tris
acetate, pH 8.0, 14 mM Mg acetate, | mM DTT, 1 M KCIl). After renewed
centrifugation, the cells are washed in 250 ml of cold buffer A with 50 mM KCl, and
the resulting pellets are frozen at -20°C for 60 min. The pellets are thawed on ice in
30 to 60 min and taken up to a total volume of 99 ml in buffer B (10 mM Tris
30 acetate, pH 8.0, 20 mM Mg acetate, ] mM DTT, 50 mM KCI). 1.5 ml portions of
lysostaphin (0.8 mg/ml) in buffer B are introduced into 3 precooled centrifuge cups
and each mixed with 33 ml of the cell suspension. The samples are incubated at

37°C, shaking occasionally, for 45 to 60 min, before 150 pl of a 0.5 M DTT solution



30 acetate, pH 8.0, 20 MM My acetate, 1 mM DIT, 50 MM KC1). 1.5 nml portions
of lysostaphin (0.8 ng/m) in buffer B are introduced into 37 PELISYBER 2006
centrifuge cups and each mxed with 33 m olt2 the cell suspension. The
sanples are incubated at 37C, shaking occddi 6nally, for 45 to 60 mn,
before 150 pl of a 0.5 MDIT solution 7 DECEMBER 2006 -162 are added. The
| yzed cells are centrifuged at 30 000 x g and 4C for 30 mn. The cell

pel l et is takenagmdded.HieflpzedRelsaretasniifogadiat 30 0§ ¢ mard 47 Cfrd S0 mine Thereadl

conditions, and.the |l ecte rn nts are combi.ned e _supernatants
are centrif ugedp?g\liféilsn&gﬁrha&m gHﬁgrEg@gg&@eﬁmepﬁbtﬁge,aO%gl 59%%%?%%0%}&5%% er
C (670 nM Tris afeitatdlle&edhfristartOareNMoMbiRdeThE SupefndididNaR centrifuged again
phosphenol pyruvate, 7 nM DTT, 5.5 nM ATP, 70 M anmino acids (conplete from
Promega), 75 Vguuderihe sameecdndiiiess andsPgimyoldae afntyifar C 4640 atdefiris acqtafe,
upper 2/3 of.the a . _The, s ar i ncubat e r .30 _{m n.
The super nat ant S G TN Rt b fien IRy e phosphPipduealers mM 5™ 33t
acetate, pH 8.0ATP4 70MUNUamGR! akifs (boiMeRTfbm Bhiddal 29 uacet feNkih
dialysis tube with a 3500 Da | &ifs (borfipleieT from bqu?%éraKchaﬁge L ByflateNkitase
overni ght. The (SigingsGemnang)/mdareridedtethetupper 293 of diersupematant. (Takisemples asbout

10 /m b j t | al S, t ith | d PEG, 8000 p. i ,
oo ab” s ielanS il R b 17 SV BRs B diaeaehast 2] ob dlain
Det er mi nat i on ofyfehie( 0GRMN THE Sactkatcd WEESD, 118 YAt MY héMteCt il DTT! fgdnateki on

assay |Inhibition of protein biosynthesis of the conpounds can be shown in
an in vitrolOtragsesae) mt 2 cielysi;tideawitbra 2¥¥aya cTheff asithapne duligs eblanga atEC

cell-free transcription,and, translation of firef.ly |ucjferase.usj t he
reporter pl asm Gegnhd hE dibysaled Sairentited tq 4 protciagonsetraterioihont [Eweltl
S. aureus. The ggEbwdring (R dialRis' G vith RE1d IR BEOPPSWERN Sighth, TR rolgA PGk aeC by
| um nescence neasurenment. The amount of S30 extract or plasmd plda'to be
enpl oyed nust béhe 830 exirastsenanbestorehimralignetpat-atd°6n in order to ensure an
optimal concentration in the assay. 3 | of the substance to be tested,

di ssolved in 5% DVSO, are introduced into an MIP. Then

15 Determination of the I1Csq in the S. aureus in vitro transcription-translation assa

Inhibition of protein biosynthesis of the compounds can be shown in an in vitro
transcription-translation assay. The assay is based on the cell-free transcription and
translation of firefly luciferase using the reporter plasmid pla as template and cell-
free S30 extracts obtained from S. aureus. The activity of the resulting luciferase can

20  be detected by luminescence measurement.

The amount of S30 extract or plasmid pla to be employed must be tested anew for
each preparation in order to ensure an optimal concentration in the assay. 3 pl of the
substance to be tested, dissolved in 5% DMSO, are introduced into an MTP. Then
25 10 pl of a suitably concentrated plasmid solution pla are added. Then 46 pl of a
mixture of 23 pl of premix (500 mM K acetate, 87.5 mM Tris acetate, pH 8.0,
67.5 mM ammonium acetate, 5 mM DTT, 50 ug of folic acid/ml, 87.5 mg of PEG
8000/ml, 5 mM ATP, 1.25 mM each NTP, 20 uM each amino acid, 50 mM PEP (Na;
salt), 2.5 mM cAMP, 250 ug of each E. coli tRNA/ml) and 23 ul of a suitable
30  amount of S. aureus S30 extract are added and mixed. After incubation at 30°C for
60 min, 50 pl of luciferin solution (20 mM tricine, 2.67 mM MgSOy, 0.1 mM EDTA,
33.3 mM DTT pH 7.8, 270 uM CoA, 470 uM luciferin, 530 uM ATP) are, and the



25 10 | of a suitably concentrated plasm d solution pla are added. Then 46
pl of a mixture of 23 | of prem x (500 M K acetate, 87.5 nv TPECEMBER2806
pH 8.0, 67.5 nM anmonium acetate, 5 MM DIT, 50 g of folic acid/m, 87.5 ny
of PEG 8000/ni, 5 mM ATP, 1.25 nM each NTP6320 pM each am no acid, 50 mM
PEP (Na3 salt), 2.5 nM cAW, 250 pg of each E. coli tRNA/m ) and 23 pl of a
sui tabl e 30 anobunt of S. aureus S30 extract are added and m xed. After

i ncubation at 3fCulfiag bi6limmescer®® is meéasuredi fnen i lnmswdrodtero for( 2 @ninMThe i 1€ és,

2.67 mnM S, 0..1 EDJTA, 33.3.mM DTT.pH .7.8,,.270 M CoA, 470 .M
luciferin, 530 mdﬁ?gy\fl agrthe caﬂwnfrﬂaowogétg%@rz‘@@éhq@aﬂeéo 38%#311@5% of the

bi ol um nescenceIRAD TRy RicAeatyn nometer for | mn. The 1CG0 is

i ndi cated as the concentrati'on of an inhibitor which | eads to 50% i nhi bition

of the translation of firefly luciferase. 5 Determ nation of the mninmm

i nhibitory c ncgntration (Iglél E: .The m.nj gum i nhibitory ¢ ntration (M Q)
is the m'ninﬁm t fik iy 'hmmml ong growth of a

test microbe is inhibited over 18-24 h. The inhibitor concentration can in
these cases be deternined by standard m crobiol ogical 10 nethods (see, for
exanpl e, The NaThomnuhin@uamihibitery fooncadtianpr AMICH rothet minymuSt eondemtcgion Mftdnods

f diluti tim. bial s tibi]ity tests for.bacteri,a th r

ner obi cal ly: apPOe SRR BGBATA B meebsiaeimer o A2 o
1- 56238- 394- 9] . iMHfilepcoReBir Mot calah R¥%e BRRE be dbiehRinéd 89 stahd¥AsmicRsIASYMani a
19087-1898 USA, 2000). The M C of the conpounds of the invention is

det erm ned 16 | methods | (sepai for dexamplen The sNational Heoramitigs| fonri(@inigal t leabopdterye
scal e. The bactgrial ,m.gcrobes . are cultivated.in a m.ni.mal ium (18.5 mV
Narron 8. 7 s MBS o il AR Sube PR ol o dfielegl By
g/ m thiam ne hy@xoshbEEdIRS apprbved btehdird FifthQdditiine NOCIS dBcfeht M TIA DFISBNN,

1% gl ucose, 25 g/m of each rotei nogenic amno acid with the exception of
phenyl al ani ne; [#16238-39¢-8]. NCQDS uuWlestsielly) Road; Butteld#00,0Wawie, GemnsyBianiar ot h
(test medium. i%S%bl%ﬁet%eA,OgOOO). The MIC of the compounds of the invention is determined
15 in the liquid dilution test on the 96-well microtiter plate scale. The bacterial microbes
are cultivated in a minimal medium (18.5 mM Na;HPO,, 5.7 mM KH,PQO4, 9.3 mM

NH;Cl, 2.8 mM MgSO,;, 17.1 mM NaCl, 0.033 pg/ml thiamine hydrochloride,

1.2 ug/ml nicotinic acid, 0.003 pg/ml biotin, 1% glucose, 25 pg/ml of each
proteinogenic amino acid with the exception of phenylalanine; [H.-P. Kroll;
20  unpublished]) with addition of 0.4% BH broth (test medium). In the case of
Enterococcus faecalis ICB 27159, heat-inactivated fetal calf serum (FCS;
GibcoBRL, Germany) is added to the test medium in a final concentration of 10%.
Overnight cultures of the test microbes are diluted to an ODs7g of 0.001 (to 0.01 in
the case of Enterococci) in fresh test medium, and incubated 1:1 with dilutions of the
25  test substances (1:2 dilution steps) in test medium (150 pl final volume). The cultures

are incubated at 37°C for 18-24 hours; Enterococci in the presence of 5% CO,.

The lowest substance concentration in each case at which bacterial growth was no
longer visible is defined as the MIC. The MIC values in uM of some compounds of
30 the invention for a series of test microbes are listed by way of example in the table
below. The compounds show a graded antibacterial effect against most of the test

microbes.



Ent erococcus faecalis 1 CB 27159, heat-inactivated fetal calf serum (FCS;

G bcoBRL, Germany) is added to the test mediumin a final coné¢®RGEMBER 2006
10% Overnight cultures of the test mcrobes are diluted to an OD578 of
0.001 (to 0.01 in the case of Enterococci)l®®n fresh test nedium and

I ncubated 1:1 with dilutions of the 25 test substances (1:2 dilution steps)
in test medium (150 | final volune). The cultures are incubated at 37C for
18- 24 hours; Enterococci in the presence of 5% CO2. The | owest substance
concentration i E%IC case at which bacterial growth was no |onger visible
is defined as thé& The M C values in Mof some conpounds of 30 the

i nvention forf g §ences ¢mitest [ micr obemiare Tivgted DY sy Of EXE0Pl e | s he
tabl e bel ow. e| gonpounds show.a gra antithacteri gl effect|agai nst| post

of the test | Moot SHRES 7 Scpeimsmdopt et | Hani o A B G \FAIERC M BTRIC
1C50 ICG-50 150 | NB. S. |RE0s| B70hur elgB2B59 quetewmliE | MRESORI | §1B. E.  CRIN422G,

aureus S. aureus| 133 RN4220 25701 |1 0B27159 c¢ajfsarr hal I 18anNREROP TrhB N E 21D
Transl ation Translation!Translation 1.0 2 011 625 8 25 1 560 15 0.0 0. 5 2

25 12.5 50 25125|0255 1/8.14.5 8645 37/ ®28 --{156. - 015 .- 1HI5 - | O]

concentrati odargs T M5sSyST e T 1 LTI oMW UIT ST Er eus 834141 [ 34
suitability of the conpounds the iinvention for treating bacterial i

i nfecti ons cad? bé8shown-+n vafious anrmal npeel s. Far-—-this pubpose, the

aninals are fret-att infected—wtha—surtabtevirutent—nrcrobe—and—then
treated wWith th IW%%WHOPQMB@E ‘tested, which is in a formulation which
Is adopted to the particular therapy nodel. The suitability of the
conmpounds of the invention can be denonstrated specifically

5  Systemic infection with S. aureus 133

The suitability of the compounds of the invention for treating bacterial infections can
be shown in various animal models. For this purpose, the animals are generally
infected with a suitable virulent microbe and then treated with the compound to be
10 tested, which is in a formulation which is adopted to the particular therapy model.
The suitability of the compounds of the invention can be demonstrated specifically
for the treatment of bacterial infections in a mouse sepsis model after infection with

S. aureus.

15  For this purpose, S. aureus 133 cells are cultured overnight in BH broth (Oxoid,
Germany). The overnight culture is diluted 1:100 in fresh BH broth and expanded for
3 hours. The bacteria which are in the logarithmic phase of growth are centrifuged
and washed 2 x with buffered physiological saline solution. A cell suspension in
saline solution with an extinction of 50 units is then adjusted in a photometer
20  (Dr. Lange LP 2W). After a dilution step (1:15), this suspension is mixed 1:1 with a
10% strength mucine suspension. 0.2 ml of this infection solution is administered i.p.
per 20 g of mouse. This corresponds to a cell count of about 1-2 x 10E6
microbes/mouse. The i.v. therapy takes place 30 minutes after the infection. Female
CFW1 mice are used for the infection test. The survival of the animals is recorded

25 for 6 days. The animal model is adjusted so that untreated animals die within 24 h



for the treatnent of bacterial infections in a nouse sepsis nodel after
infection with S. aureus. 15 For this purpose, S. aureus 1337 BECEMBER 2006
cultured overnight in BH broth (Oxoid, Gerpmany). The overnight culture is
diluted 1:100 in fresh BH broth and expandé@for 3 hours. The bacteria
which are in the logarithm c phase of growh are centrifuged and washed 2 x
with buffered physiological saline solution. A cell suspension in saline
solution with aaﬁeeﬂmiinfccii@n Iowasposaible to demonsteate adthisshedt! iantherapgutic effecterf 20
(Dr. Lange LP .. a dilutjon ste 15),, this suspension is m xed
1:1 with a 10‘%&” ﬁ;?ﬁ "ﬁ@ggffg %%%%F‘S&?J‘-Eﬁa’%‘b}ﬁ?of this infection
solution is admnistered i.p. per 20 g of nouse. This corresponds to a cell
count of about 1 2 x 10E6 mcrobes/ mouse. The i.V. therapy t akes place 30
m nutes after the pmpla ineen tOpfipha atical gampositions he i nf ecti on
test. The sgrw val of the ani rral s is recorded 25 for 6 days. The ani nal

nodel is adjusted so that untreated aninals die within 24 h 7 DECEMBER 2006
-165 after the TH @&dgoands bf theafvd@ida ickh ®e fc@n@&{éﬂﬂﬁtorﬁta@ma&uhbalsprewmona

t herapeutic effect of EDLOO = 1.25 ng/kg for the conpound of Exanple 2. B.
Exenpl ary enbodhiEnfoflowingkalshaceuti cal conmpositions 5 The conpounds of the
i nvention can be converted into pharmaceutical preparations in the

foll owi ng ways: Tablet: 10 Conposition: 100 ng of the conpound of Exanple
1, 50 ng of I actpne: (nonohydrate), 50 ng of «corn starch (native), 10 ng of
poI yvi nyl pyroli"dgone (PVP 25) (from BASF, Ludw gshafen, Gernmany) and 2 ng of
magnesi um d0earGampositioinl et wei ght 212 ng, dianmeter 8 nm radius of curvature
12 mm 15

100 mg of the compound of Example 1, 50 mg of lactose (monohydrate), 50 mg of
corn starch (native), 10mg of polyvinylpyrolidone (PVP 25) (from BASF,
Ludwigshafen, Germany) and 2 mg of magnesium stearate.
Tablet weight 212 mg, diameter 8 mm, radius of curvature 12 mm.
15
Production:
A mixture of active ingredient, lactose and starch is granulated with a 5% strength
solution (m/m) of the PVP in water. The granules are dried and then mixed with the
magnesium stearate for 5 min. This mixture is compressed with a conventional tablet
20  press (see above for format of the tablet). A compressive force of 15 kN is used as

guideline for the compression.

Suspension which can be administered orally:

Composition:
25 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 m! of oral suspension correspond to a single dose of 100 mg of the compound of

the invention.

30  Production:
The Rhodigel is suspended in ethanol, and the active ingredient is added to the
suspension. The water is added with stirring. The mixture is stirred for about 6 h until

the swelling of the Rhodigel is complete.



Production: A mxture of active ingredient, |actose and starch is
granulated with a 5% strength solution (mm of the PVP i n wAXCEMBER 2006
granules are dried and then mxed with the,  magnesium stearate for 5 mn.
This mxture is conpressed with a convent T 8@t tabl et 20 press (see above
for format of the tablet). A conpressive force of 15 kN is used as

gui deline for the conpression. Suspension which can be adm nistered orally:
Conposi tion: 25CIki®® ngy of the conpound of Exanple 1, 1000 ng of et hanol
(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 ARkemipBueNéS B8 forgflildr oduction: The Rhodigel is suspended
in ethanol, and the active ingredient is added to the suspension. The water
is added with stirring. The m xture is stirred for about 6 h until the

swel ling of the Rhodigel is conplete. 7 DECEMBER 2006 -166 Clains 1. A
conpound of the formula aRO OR7 ,R9 R2 NM NNRBR ORIR3 R4 O
5in which R is hydrogen,a%k aréhy het er ocycl yl ,

al kyl car bonyl ,

in which

R' is hydrogen, alkyl, aryl, heteroaryl, heterocyclyl, alkylcarbonyl,
10 arylcarbonyl, heterocyclylcarbonyl, heteroarylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylsulfonyl, arylsulfonyl,
heterocyclylsulfonyl, heteroarylsulfonyl or a carbonyl-linked amino
acid residue,
15
where R' apart from hydrogen may be substituted by 0, 1, 2 or 3
substituents R!"', where the substituents R'! are selected
independently of one another from the group consisting of halogen,
alkyl, trifluoromethyl, trifluoromethoxy, nitro, cyano, amino,
20 alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl, heterocyclyl,
hydroxy, alkoxy and carboxyl,

R? is hydrogen or alkyl,

25 where R* apart from hydrogen may be substituted by 0, 1, 2 or 3

substituents R*', where the substituents R*! are selected



10 aryl carbonyl, heterocyclyl carbonyl, heteroaryl carbonyl, al koxycarbonyl,
am nocar bonyl, al kyl am nocar bonyl, dial kyl am nocar bonyl, al kyDEGEMBER,2006

aryl sul fonyl, heterocyclylsulfonyl, heteroarylsul fonyl or a carbonyl-1linked
amno acid residue, 15 where R apart froméAydrogen nay be substituted by
0, 1, 2 or 3 substituents R"', where the substituents R"' are selected

| ndependently of one another fromthe group consisting of hal ogen, alkyl,

trifluoromethyl, trifluorgephrieisly BF he an6thaNGomaifeNBoup Coidtinlgast Pogen,
di al kyl am no, cycloalkyl aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy

and carboxyl . R2 is hydrog®incalkalayino anddighkafamimg, apart from hydrogen may
be substituted by 0, 1, 2 or 3 substituents R2"1, where the substituents
R2-' are selected 7 DECEMBER 2006 -167 independently of one another from
t he group consistingepf hal ogen, am no, alkylam no and dial kylam no, or 5
R1 and R2 together with the nitrogen atomto which they are bonded forma
het erocycl e ich may be substitut ed by O, 1 or 2 substituents Ri'2, where

Lhe substi tuents: R1- g gb 126 54, AN IRARRIEA' ot HEH 29! BE hondd PBLANE

group consi sting of I"ogen | 'UOT omme

di al kyl am no, cycl oal kyl, habukydbaﬂﬂﬂpﬁﬁynx:ﬁﬁ$@m&ﬂﬂg‘@|lor@%d&@MManﬁmkéxy,
car boxyl, al koxycarbonyl and am nocarbonyl,, R3 is hgdro gen, al kyl or the
side group of an amino acPdere; themlps@ﬁ.xe&tsk@ are selected independently of one another

from the group consisting of halogen, trifluoromethyl, amino,
10 alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl, heterocyclyl,

hydroxy, alkoxy, carboxyl, alkoxycarbonyl and aminocarbonyl,

R? is hydrogen, alkyl or the side group of an amino acid, in which alkyl
may be substituted by 0, 1, 2 or 3 substituents R*', where the
15 substituents R*! are selected independently of one another from the
group consisting of trifluoromethyl, nitro, amino, alkylamino,
dialkylamino, cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxy,
alkoxy, carboxyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, guanidino and amidino,
20
in which cycloalkyl, aryl, heteroaryl and heterocyclyl may be
substituted by 0, 1 or 2 substituents R*2, where the substituents R>?
are selected independently of one another from the group consisting
of halogen, alkyl, trifluoromethyl and amino,
25
and in which free amino groups in the side group of the amino acid
may be substituted by alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, alkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, heterocyclylcarbonyl, alkoxycarbonyl,
30 aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
arylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heterocyclylsulfonyl
or heteroarylsulfonyl,



may be substituted by 0, 1, 2 or 3 substituents R3-1, where the 15
substituents R3"1 are sel ected i ndependently of one anot her fr%éﬁﬁlﬁ]?;”.‘@ﬂﬁ
consisting of trifluoronethyl, nitro, am no, alkylam no, dialkylamno,
cycl oal kyl, aryl, heteroaryl, heterocyclyl jegfydroxy, al koxy, carboxyl,

al koxycar bonyl , am nocarbonyl, al kyl am nocar bonyl, di al kyl am nocar bonyl
guani di no and am dino, 20 in which cycloal kyl, aryl, heteroaryl and

het erocycl yl nmay be psubsi.i 0, 0 _8su i nts R3-2, where the
substituents R3-2 alr{e se‘%eh%weogg?’?depée%%gn{rlé ((S“)‘T p}zctrlléeatnéﬁbt her fromthe group
consisting of halogen, alkyl, trifluoromethyl and am no, 25 and in which
free am no groups in_the side group of the am no acid may be substituted by
al kyl, al kenyl, al kyRyl, ¥®ywiwgemti-Carliyl or Gebeexsigallyl, het er ocycl yl ,

al kyl car bonyl, aryl carbonyl, heteroaryl carbonyl, heterocyclylcarbonyl,

al koxycar bonyl, 30 am nocar bonyl, al kyl am nocarbonyl, dial kyl am nocar bonyl ,
aryl am nocarsbonyl , aRkyl sislHydrogen, alkyll alkehginygiclodlkyle andyhdtyoatyilf sstatbcyadyl
het er oaryl sul fonyl, 7 DECEMBER 2006 -168 R3' is_hydrogen, C -C6-al kyl or
C3- C8-cycl oal kyl, R4 i s HyAragyasrlinked amingjagid|refidudzs. c8- cycl oal kyl, 5 R5 is
hydr ogen, al kyl, al kenyl, cycloal kyl, aryl, heteroaryl, heterocyclyl or an
am ne-1linked amno acid residue, where R5 may be substituted by 0, 1, 2 or 3
substituents R5"1, where whdre RSuhsy b¢ sebstisutkbby Oarl 22 9el3eabettuemnd ®jendhate! y
of one another from 10 ttrﬁg Sggs(%,up copsj sting of hal

ogen,  al kyl ,
trifluoronet hyl ituents R™" are selected in: epe%gently o%( Xne another from
10 the group consisting of halogen, alkyl, trifluoromethyl,
trifluoromethoxy, nitro, cyano, amino, alkylamino, dialkylamino,

cycloalkyl, aryl, heteroaryl, heterocyclyl, hydroxy, alkoxy, carboxyl,

alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, aminosulfonyl, alkylaminosulfonyl,
15 dialkylaminosulfonyl, arylaminosulfonyl, heterocyclylaminosulfonyl,
heteroarylaminosulfonyl, aminocarbonylamino,

hydroxycarbonylamino and alkoxycarbonylamino,

in which alkyl, alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl
20 and heterocyclyl may be substituted by 0, 1, 2 or 3 substituents R>?,
where the substituents R>Z are selected independently of one another
from the group consisting of hydroxy, amino, carboxyl and

aminocarbonyl,
25 R® is hydrogen, alkyl or cycloalkyl,
or

R’ and R® together with the nitrogen atom to which they are bonded form a

30 heterocycle which may be substituted by 0, 1, 2 or 3 substituents R>*,
where the substituents R>® are selected independently of one another

from the group consisting of halogen, alkyl, trifluoromethyl, nitro,

amino, alkylamino, dialkylamino, cycloalkyl, aryl, halogenated aryl,



trifluoronmethoxy, nitro, cyano, am no, alkylam no, dialkylam no,
cycl oal kyl, aryl, heteroaryl, heterocyclyl, hydroxy, al koxy, CEADBCEMBER 2006

al koxycar bonyl , am nocarbonyl, al kyl am nocarbonyl, dial kyl am nocar bonyl
am nosul fonyl, al kyl am nosul fonyl, 15 di alkg9am nosul f onyl ,
aryl am nosul fonyl, heterocyclyl am nosul fonyl, heteroarylam nosul fonyl,

am nocar bonyl am no, hydroxycarbonyl am no and al koxycar bonyl am no, in which
al kyl , al kyl am no, di al ky ] Q I |, er

het erocyclyl may be subst??ﬁﬂogﬁl’bgé&gl{o .?1‘!,1%2/ hgﬁxxlét?llo{bt?(?i ﬁg%?g&l%a?%l%%ngrl’e
the substituents R5-2 ar ealkexysetbedyl, ndepaimdearbbpylof oalkylamindeerbonk om ande
group consi sting of hydrox m.no, .carboxyl and am nocarbonyl, 25 R6 is
hydr ogen, al kyl or cycl oa %Wfémlg?dafgmgﬁd R6 together with the nitrogen atom
to which they are bonded forma 30 heterocycle which nay be substituted by
0, 1, 2 or 3 substituents R5-6 where the substituents R5"6 are sel ected

i ndependent IS of oneRanotisdydrogenfy it Geally b alkylcarbongk orfgp-Gf-cyadoadigdn, al kyl ,
trifluoronmethyl, nitro, amno, alkylamno, dialkylam no, cycloal kyl, aryl,
hal ogenated aryl, 7 DECEMBER 2006 -169 heteroaryl, heterocyclyl, hydroxy,

al koxy, carboxyl, alg¥yl calp vgen oRCkOx%0a1,@ay! , am nocar bonyl,

al kyl am nocar bonyl and di al kyl'am nocarbonyl, 5 R7 is hydrogen, C-C6-alkyl,
al kyl car bonyl or C3-C8-cycloalkyl, R8 is hydrogen or C -C6-alkyl, and RO is

hydrogen or O -C6-al gyl , is:l‘lgdrogen or C,-Ce-alkyl,

10

and one of the salts thereof, or one of the solvates thereof and one of the

solvates of the salts thereof.

2. A compound as claimed in claim 1, characterized in that it corresponds to the
15 formula
@
R'R*N

in which R' to R’ have the same meaning as in formula (I).

20

3. A compound as claimed in claim 1 or 2, characterized in that
R! is hydrogen, alkyl or alkylcarbonyl,

25 R? is hydrogen,



and one of the salts thereof, or one of the solvates thereof and one of the
solvates of the salts thereof. 2. A conpound as clained in claDRCEMBER 2006
characterized in that it corresponds to the 15 fornmula 8RO/ / OR7 RO O
(1,) RIRRN NU\N NRSR6 OR3 HR4 Oin whi-diiOR1 to R9 have the sanme neani ng
as in formula (l1). 20 3. A conpound as clained in claim1l1 or 2,
characterized in that Rl is hydrogen, alkyl or alkylearbonyl, 25 R2 is

hydr ogen, 7 DECEMBERR2006js ankyloomelssdeagﬂ@ﬁb dfrant zbﬁmslééﬁi dh quﬂclofall@m Yl ho
acid, in which alkyl may be substituted R?[ 3 substituents -1,

where the substituents RBquStlaﬁ%i@é‘l)e]GQémﬁsﬁhéﬁéﬁdé ywhstre thesubsiteenss RT r om

th t f
i al kyLam no. 5 cyor ol ky SIS REER () of dh, BT 0Gh G BB Rpnsising, .,

carboxyl, al koxycarbonyl of antifies:afetyy, ,n@;lokylamth@ocarkbmho dlalkylammo
di al kyl am nocar bonyl, guani dino and_am di no, in which cycl oal kyl i; ,
het eroaryl ahd het erocycl gyclealkylparyl, tpteypasst ibeteregychy. }GIY f(lx)bral@xé’u Pxlent s

R3"2, where the substi tuegtkgﬁ'%ﬂfonépre sel n%?mbgﬁﬂpendentgl%l%gl% ther
ri

from the group consi sting al ky broneth amnao,’ and
in which free am no groupdialkyldri@o&drbenylrgudpidifo dndeangidinop acid 15 nay be

substituted by al kyl,
in which cycloalkyl, aryl, heteroaryl and heterocyclyl may be
10 substituted by 0, 1 or 2 substituents R3'2, where the substituents R*?
are selected independently of one another from the group consisting

of halogen, alkyl, trifluoromethyl and amino,

and in which free amino groups in the side group of the amino acid

15 may be substituted by alkyl,
R¥ is hydrogen, C,-Cg-alkyl or C3-Cg-cycloalkyl,

R* is hydrogen, Cy-C¢-alkyl or C;-Cg-cycloalkyl,
20
R’ is hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl

or an amine-linked amino acid residue,

where alkyl, alkenyl, cycloalkyl, aryl, heteroaryl and heterocyclyl
25 may be substituted by 0, 1, 2 or 3 substituents R>", where the
substituents R*>" are selected independently of one another from the
group consisting of halogen, alkyl, trifluoromethyl, trifluoromethoxy,
nitro, cyano, amino, alkylamino, dialkylamino, cycloalkyl, aryl,
heteroaryl, heterocyclyl, hydroxy, alkoxy, carboxyl, alkoxycarbonyl,

30 aminocarbonyl, alkylaminocarbonyl and dialkylaminocarbonyl,

in which alkyl, alkylamino, dialkylamino, cycloalkyl, aryl, heteroaryl
and heterocyclyl may be substituted by 0, 1, 2 or 3 substituents R>?,



R3, is hydrogen, Cl-C6-al kyl or C3-Cg-cycloal kyl, R4 is hydrogen,

Cl- C6-al kyl or C3-Cg-cycloal kyl, 20 R5 is hydrogen, alkyl, alkBEZEMBER 2006
cycl oal kyl, aryl, heteroaryl, heterocyclyl or an am ne-|inked am no acid
residue, where al kyl, alkenyl, cycloal kyl -1atyl, heteroaryl and heterocyclyl
25 may be substituted by 0, 1, 2 or 3 substituents R5-1, where the
substituents R5-1 are sel ected i ndependently of one another fromthe group
consi sting of hal ogen, al Wkre thé sibstaeareHydre séleitbd lﬁmreP ROY YOf ondahdtRer
cyano, am no, al kylam no, dial kyl am no, cyc|oal kyl, aryl, heteroaryl,

het erocycl yl, hydroxy, al ey the agiogry constingx péahbdayy, asunasnisasoxyboand |
al kyl am nocar bonyl and diahﬁ%kﬁgkgﬁcarbonyl, in which al kyl, al kylam no,

di al kyl am no, cycl oal kyl, “aryl, teroaryl and heterocyclyl may be
substituted by 0, 1, 2 or 3 substituents R5-2 7 DECEMBER 2006 -171 where
the substituents R5-2.,are sel ected independently of one another fromthe
group consi sting of Rydro®yydegemalkyd & Bystoalkdnd  ami nocarbonyl, 5 R6 is
hydr ogen, al kyl or cycloalkyl, or R5 and R6 together with the nitrogen atom
to which they are bonded forma 10 heterocycle which nay be substituted by
0, 1, 2 or 3 substiterents R5.6 where the substituents R5"6 are sel ected

i ndependently of one another fromthe group consisting of hal ogen, alkyl,
am no, al kylam no, dial kyl am no, hydroxy, al koxy, carboxyl, alkoxycarbonyl,

am nocar bonyl, al kyl ﬁn‘hﬁ@ﬁart&ﬁ%ﬂ%k Vﬁﬂldthgirﬁtk@éhaa%IHQS%}ﬁ&pWey ate bonded form a
10 heterocycle which may be substituted by 0, 1, 2 or 3 substituents R**,

where the substituents R¥® are selected independently of one another

from the group consisting of halogen, alkyl, amino, alkylamino,

dialkylamino, hydroxy, alkoxy, carboxyl, alkoxycarbonyl,

aminocarbonyl, alkylaminocarbonyl and dialkylaminocarbonyl,

15
R’ is hydrogen, C,-C¢-alkyl, alkylcarbonyl or C;-Cg-cycloalkyl,
R® is hydrogen,
20 and
R’ is hydrogen.
4, A compound as claimed in any of claims 1 to 3, characterized in that
25
R! is hydrogen,
R? is hydrogen,
30 R® is aminocarbonylmethyl, 3-aminoprop-1-yl, 2-hydroxy-3-aminoprop-

1-yl,  1-hydroxy-3-aminoprop-1-yl,  3-guanidinoprop-1-yl,  2-
aminocarbonylethyl,  2-hydroxycarbonylethyl, = 4-aminobut-1-yl,



R7 is hydrogen, G -C6-alkyl, alkylcarbonyl or C3-C8-cycloalkyl, R8
hydrogen, 20 and RO is hydrogen. 4. A conpound as clained in QHWEGENHﬂHRﬁ@”ﬂ
to 3, characterized in that 25 Rl is hydrogen, R2 is hydrogen, 30 R3 is
am nocar bonyl net hyl , 3-am noprop-1-yl, 2-h§ bxy-3-aninoprop- 1-yl,

1- hydr oxy- 3- am noprop-|-yl, 3-guanidi noprop-1-yl, 2- am nocarbonyl et hyl,

2- hydroxycar bonyl et hyl , 4-am nobut-1-yl, 7 DECEMBER 2006 - 172

hydr oxynet hyl , 2- hydr oxyétydydxyntlaii nothydroxyéthali no2amihgedhylxy bul-arhingt3-or
(1- pi peridin-3-yl)nethyl, en, drogen, nethyl, ethyl,
i sopropyl or cycl opropyl hy'ﬁ%@‘ylbgt‘n'\é'g% éﬂper@?“gﬁ‘llgf‘?gy »or C3-C8-cycl oal kyl ,
10 where al kyl and cycl oal kyl may be substituted by 0, 1, 2 or 3
substituents R5'', where the substituents R5-3 are selected independently
of one anot her frcnnR%e gs bugrogemsi sting of hal ogen, C, -Cé-al kyl,
trifluoromethyl, trifluoronethoxy, am no, C -C6- alkylam no,

C -Co6-dialk Ianino C3-C8-cycl oal kyl, C6-C,o0-aryl, 5- to 15 10-nenbered

heteroaryl, 5- to 7-penbeggadd llagér@m]y}qlé{hc‘g Qﬁﬁbﬁ%ﬁb’orcyé‘llob@fﬁd car boxyl ,

C, - C6- al koxycar bonyl, am nocar bonyl, ani hocar bonyl and
C, - C6-di al kyl am nocarbonyl, R6 is hydrogen or rret hyl ,

R’ is hydrogen, C;-C¢-alkyl or C3-Cs-cycloalkyl,

10 where alkyl and cycloalkyl may be substituted by 0, 1, 2 or 3
substituents RS'], where the substituents R’ are selected
independently of one another from the group consisting of halogen,
C-Ce¢-alkyl, trifluoromethyl, trifluoromethoxy, amino, C;-C¢-
alkylamino, C;-Ce¢-dialkylamino, C;3-Cs-cycloalkyl, Ce-Cjo-aryl, 5- to

15 10-membered heteroaryl, 5- to 7-membered heterocyclyl, hydroxy,
alkoxy, carboxyl, C;-C¢-alkoxycarbonyl, aminocarbonyl, C;-C¢-

alkylaminocarbonyl and C;-Ce-dialkylaminocarbonyl,

R® is hydrogen or methyl,

20
or
R’ and R® together with the nitrogen atom to which they are bonded form a
piperidinyl or morpholinyl,
25
R’ is hydrogen,
R® is hydrogen,
30 and

R’ is hydrogen.



20 or R5 and R6 toget her with the nitrogen atomto which they are bonded
forma piperidinyl or nmorpholinyl, 25 R7 is hydrogen, RS i 9 DEJESIEIR 2060
and R9 is hydrogen. 7 DECEMBER 2006 -173 5. A conmpound as clained in any of
claims 1 to 4, characterized in that R +%7hydrogen, 5 R2 is hydrogen, R3
is 3-am noprop-l-yl or 2-hydroxy-3-am noprop-1-yl, R3. is hydrogen, 10 R4
is hydrogen or nethyl, R5 is hydrogen, d -C6-al kyl or cyclopropyl, 15 where
al kyl nmay be supsti tA'E@ﬁ‘mP&Yncpas claiméd ¥ any GURkIsUIUBAL ShdfRCteri2Md8h that t he
substituents R5-1 are selected independéntly of one another from the group
consisting of trifluoronethyl, am no, hydroxy, carboxyl, am nocarbonyl and

phenyl, 20 R6 is hyq{pge sgydrogt hyl, R7 is hydrogen, R8 is hydrogen 25 and

5 R? is hydrogen,
R’ is 3-aminoprop-1-y! or 2-hydroxy-3-aminoprop-1-yl,

R¥ is hydrogen,

10
R* is hydrogen or methyl,
R’ is hydrogen, C,-C¢-alkyl or cyclopropyl,

15 where alkyl may be substituted by 0, 1, 2 or 3 substituents R*", where
the substituents R>! are selected independently of one another from
the group consisting of trifluoromethyl, amino, hydroxy, carboxyl,
aminocarbonyl and phenyl,

20 R® is hydrogen or methyl,

R’ is hydrogen,
R® is hydrogen
25
and
R’ is hydrogen.
30 6. A compound as claimed in any of claims 1 to 3, characterized in that R' is

hydrogen.



RO is hydrogen. 30 6. A conpound as clained in any of clains | to 3,
characterized in that R is hydrogen. 7 DECEMBER 2006 - 174 7 DECRVBHiR30M
as claimed in any of clains 1, 2 and 6, characterized in that R2 is
hydrogen. 8. A conmpound as clainmed in any b#-clains | to 4, 6 and 7,
characterized in that 5 R3 is 3-am noprop-1-yl or

2- hydr oxy- 3-am noprop-1-yl. 9. A conpound as clained in any of clains 1 to 3
or 6 to 8, char7act erA zendpound: dsatlaim@d'in iasy hf dlabgeh. 2 20d 60chafacterinpdimthanB’
clainmed in any of cl.aﬁrgs 1 tod4or 6to9, characterized inthat R4 is

hydr ogen or et hyl . 1142 npound as clained in any of clains 1 to 4 or 6
to 10, characterized in that 15 R5 is hydrogen, Cl-C6-al kyl or cycl opropyl,
where al kyl may be substituted by O, 1, 2 or 3 substituents R5'', where the
substituents RS ar & swhpanddsictampd i@t dficlamsdrie dan@nd s chiarasterized igthatip

consisting of trifluygrogethyl, am no r oxy, _carbox am nocar bonyl and
20 phenyl. 12. A cot?bdﬂ?&“ﬁé’@?%‘ﬂ?a&i?%&Wﬁﬁ"m@f"gprﬂfygﬂ'o 3or 6to 11,
characterized in that R6 is hydrogen or nethyl. 25 13. A conpound as
claimed in any of claims 1 to 4 or 6 to 12, characterized in that RS and R6
t oget her with the niA eargpoungdtasslaimedun atty afleéayman go Bonded 8 oharacterizsidge thadi ny|
or norpholinyl. 14. rll(%*cglrrﬁound as claimed in any of clains 1 to 3 or 6 to
13, characterized i BOVRR R i s hydrogen. 15. A conpound as clainmed in
any of clains 1, 2, 6 to 14, characterized in that R8

10 10. A compound as claimed in any of claims 1 to 4 or 6 to 9, characterized in that

R* is hydrogen or methyl.

11. A compound as claimed in any of claims 1 to 4 or 6 to 10, characterized in
that
15 R’ is hydrogen, C,-C¢-alkyl or cyclopropyl,

where alkyl may be substituted by 0, 1, 2 or 3 substituents R>!, where the
substituents R*! are selected independently of one another from the group
consisting of trifluoromethyl, amino, hydroxy, carboxyl, aminocarbonyl and

20 phenyl.

12. A compound as claimed in any of claims 1 to 3 or 6 to 11, characterized in

that R® is hydrogen or methyl.

25 13. A compound as claimed in any of claims 1 to 4 or 6 to 12, characterized in
that R® and R° together with the nitrogen atom to which they are bonded form

a piperidinyl or morpholinyl.

14. A compound as claimed in any of claims 1 to 3 or 6 to 13, characterized in

30 that R’ is hydrogen.

15. A compound as claimed in any of claims 1, 2, 6 to 14, characterized in that R®

is hydrogen.



i s hydrogen. 7 DECEMBER 2006 -175 16. A conpound as clained in any of
clains 1, 2, 6 to 15, characterized in that RO is hydrogen. 5 BECEMBEBRQRESG
for preparing a conmpound of the formula (Ii as claimed in claim1,
characterized in that a conpound of the fofMila SROOR RI ONR1R2 NOH
ORI RB9 RO 10 in which R to R4 and R7 to RO have the nmeani ng indicated
inclaiml, is reacted with a conmpound of the formula HNRSR6 (I11), 15 in
which R5 and R6 have the nmeaning indicated in claim1l. 18. A conpound as
claimed in any,of clains 1 to 16.for.the treat nd/.or r.ophyl.axi s of

di seases. 20 158 A r%%‘?%%%ﬁt%&gaﬁﬁ?#g’i%ogtCFaI“@gg?i’ﬁQqéoﬁ%gﬂﬁ&ﬁ “&ﬁ??ﬁed in
any of clains 1 toislRydrogemonbi nation with at |east one pharnaceutically

suitable, pharmaceutically acceptable carrier or other excipients. 25 20.
The use of a conpound as clained in any of clains | to 16 for producing a

pecevaER 2006 1 176 PRtes o Babate At BB H TRl Ol 4R pA Bl 17

treat nent and/or prehimittanzed iffthat a compound of the formula

1,
10 in which R' to R* and R” to R” have the meaning indicated in claim 1,
is reacted with a compound of the formula
H-NR’R® (I10),
15
in which R® and R® have the meaning indicated in claim 1.
18. A compound as claimed in any of claims 1 to 16 for the treatment and/or
prophylaxis of diseases.
20

19. A medicament comprising at least one compound as claimed in any of claims
1 to 16 in combination with at least one pharmaceutically suitable,

pharmaceutically acceptable carrier or other excipients.

25 20.  The use of a compound as claimed in any of claims 1 to 16 for producing a

medicament for the treatment and/or prophylaxis of bacterial diseases.



bacterial infections. 22. A conpound as clained in any of claims Ito 16 fo
use in controlling bacterial infections in humans and ani mal s’ DECEMBER 2006

21. A medicament as claimed in claim 19 for the treatment and/or prophylaxis of

bacterial infections.

22. A compound as claimed in any of claims 1 to 16 for use in controlling bacterial
infections in humans and animals.



