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Macrocyclic urea and sulfamide derivatives as inhibitors of TAFla The
ates to novel compounds of the formula | which.inhibj
wo é(?r?zg%%% Fla (activated thrombin-activatable fibrinolysiﬁ%ﬁég@é{}og%o
process for their preparation and to the use thereof as medicaments, The
enzyme TAFla is produced for example through thrombin activation from
the thrombin-activatable fibrinolysis inhibitor zymogen (TAFI). The enzyme
Macrgaykelifsakse d0defettac ideasaplasimapeacatibitype ptidage 8,
procarboxypeptidase U or procarboxy- peptidase R and is a proenzyme
similar to carboxypeptidase B (L. Bajzar, Arterioscler, Thromb. Vasc. Biol.
The i%@Dﬂ%ag@@&@lrl%mmﬁmm@émhﬁmhﬁwmkﬁadl&thftt’n@ﬁrhﬁﬂ ise enzyme
TAFIIERSIRIRS AR i INaLBASL Bin (RACHANAR SeaeRde Ald didces

conversion of soluble plasma fi rlnog n to anins rin matrix. At the
Prepagaipe aRtelainerHbitaRiRaltas thedisdogeitous flbrlnonS|s inhibitor TAFI.

Activated TAFI (TAFIa) is thus produced during thrombus formation and
lysis from the zymogen TAFI through the action of thrombin;
The eftahtboModuRrP RS e8NS RIEP P BHBR iR s AR e abbihe
throm&%@etmataBMarm@mas bﬁ@mwﬁmg@mmﬁheﬂ{@ém?maﬁm@%
referr (W gss fcarbox&egmmal I mesg@ls blndln sites {or %Eas moégﬂen then
o S IS TR R FICT B1 RPTo L PR e
peptidess Bfaheése higlaffinite lysiierdmdaysites: foic plsBihogeirandyiertbiscier,
Thronlﬂﬂa)(/a%%s'ékﬁn?ﬁ’&? Ql%qqlx%pg plasmin: TAFla inhibitors have

profibrinolytic effects. 25In order to malntaln hemostasis in the blood,
mechanisms which lead to the clotting of blood and to the breaking up of

Durmgﬂ@tﬁrﬂ@éﬂ develppedh-these %rgéﬂé?g‘féﬂbéymelﬁ FafraHRec ARSI ation

uced in larger quantities, so that

ors coagulation, fibrin is
Cesca N e OBNSEN LT RS IHAGAEAR 56 &b Frin
matnxpaﬂmle)gmalesmmestmdﬂumalm 3@%{&1@(@*@@@@4@ ﬁ@@wm@mmyoieaﬂm

I tat d by, th tithr
Actival A R S B A e s Gpncne
zymogfenmi; a‘tiﬂﬁmf)aghett@s@amymemwaﬁnrp lingotmibitrittoiviof TARainckasas
throm!SAGRSEAQUS fibrinalysis s withoubinfiuersing, 6o @% .nc%%%fﬁ%& at the

aggregation - i.e. the disturbed equilibrium is sh avor o rlno ysSIS.

carboxy Bigs BEFbsisieonsth rtuintéethé BlGIEoRa blﬁﬁtf&llyff@fﬁé@ant
plasm ﬁhtsgmbwﬁara@@d@ ipGreasedner W%%%%léﬁﬁ@@rﬁ%@%@%?/@%%@vem

of a pre-existing clot. On the other hand, buildup of a hemostatic plug
the g e Ao IR RAbS N FIBHRE LS eh E S T ERBBAB Gt 1B DY, assis

endogexpestistiBowmaehisdinl oMb osibhants HaemesEsisobti2dB dpages
1566- 1574). 5Inhibitors of TAFla have previously been described in the

international application W02005/105781. The TAF la inhibitors of the
In ordénientientaie sitableeria ioplogdcticanarisrs theidpeaticasesinioting of

blood mriﬁéﬂﬁ@gm% T, ALK sdﬁg%@aé%léﬁgm 40 5%@%08@31, J;Fn%’“ﬁms

percoagulability or fibrotic changes can beem

dlsfurbéeé?c%@mwﬁre@mr@ﬁwmguf@me %@fﬁdéﬁ@tméaém@rmaoh@etem that
patholé@ﬁf@fﬁ%@%@@s@’@ﬂﬁ%%@?@%é%k%%59 theusesahitne 59mBRUGCLNES i

formu
humans.

Just fike excessive coagulation may lead to serious pathological states caused by
thrombosis, an antithrombotic treatment entails the risk of unwanted bieeding through
disturbance of the formation of a necessary hemostatic plug. Inhibition of TAFla
increases endogenous fibrinolysis - without influencing coagulation and platelet
aggregation - i.e. the disturbed equilibrium is shifted in favor of fibrinolysis. It is thus

possible both to counter the buildup of a clinically relevant thrombus, and fo increase the
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15and/or of a stereoisomeric form of the compound of the formula | and/or

| hese forms in any ratio, and/or a physiologically tolerated salt

WO %qqgt{%éénbfgound of the formula I, where X is -C(O)- or -S(%éT/%P@)%Q&éQO%E’O

atom, sulfur atom, NH, -0(0)-NH- or -Cg-C4)-alkylene-, 20 A is oxygen

. e - - :NH-C(Q)-. -NR2- or alkylene-, .

v R S g ne Sher iR e B RS e
Impaliigge e AR O OHE AgistHaH viste inwiebak YHrekttie sinead (Rti2rer et al.,
J. ThitAHReRR 2%2)44eh-03):alkylener83,GEacyelogikyl:Pdy C2)-alkylene-,

where cycloalkyl is substituted independently of one another once, twice

or three times by R15, or 3)-(03-09)-alkenylene-, is -(Ci-C2)-alkylene-,
Inhib¥Y B0GNEROREZE GHEE200Y0036RQ &i¥da HeavalakbaRthal application

Zﬁ OS-ClZ}-cycIoaIkyI, where cycloalkyl is substituted independently of
WO/ Ak once, twice or three times by R15, 3)-(C6-C14)-aryl, where

aryl is unsubstituted or substituted independently 5of one another once,

twice or three times by R15, or 4)Het, where Het means a 4- to
The THE R EmIBERE RelardByeiit aing ey it Roing a6 daeHe 2neries wiigrapeutic
use inanemée&&ﬁuftj@mfngefrwﬂﬁédmg% rﬁé@(ﬁa@t@cﬂnﬁiﬂﬁhm@'@)§9§lr@{%¥ﬁﬂismﬁ,

together..an ich.comprise, depending on the ring size, one, two, three
e P e OIS ORI A G SOCH g, brevenion
and arsitrogehlebstifin; andtemwehich bteg-tsrumgudstityited or substituted

independently of one another once, twice or three times by a

-(C1-C3)-alkyl, halogen, -NH2, -CF3 or -0-CF3, R1 is 1)hydrogen atom,
The ingntiitiespaligradtes 1aobpalkgladihe compound of the formula |

H
6 0 oof }? o
U\/k N\ N RY
Rg | X~ \Vko—m (1
H D
/ R3

V\ V/

IA\__— ¥

and/or of a stereoisomeric form of the compound of the formula | and/or mixtures of

these forms in any ratio, and/or a physiologically tolerated salt of the compound of

the formula |, where

Xis -C(O)- or -805-,

Uis  oxygen atom, sulfur atom, NH, -C(O)-NH- or -(Cg-C4 )-alkylene-,

Alis  oxygen atom, sulfur atom, NH, -C(O)-NH- -NH-C(O)-, -NR2- or -(Cp-Cyq)-

alkylene-,

Vis 1) -(Cp-Cg)-alkylene-, where alkyiene is unsubstituted or substituted
independently of one another once, twice or three times by —OH, NH,
or halogen,

2) -(C1-Co}-alkylene-(C3-Cg)-cycloalkyl-(C1-Co)-alkylene-, where
cycloalkyl is substituted independently of one another once, twice or
| three times by R15, or
3) -(C3-Cg)-alkenyiene-,
Dis -(Cq-Co)-alkylene-,
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-(Co-C4)-alkyl-(C3-C6)-cycloalkyl, 5)-(C1-C10)-alkyl-O-C(0)-0-R2,

WO 2%@%@%%%6-014)-aryl, in which aryl is unsubstituted or substituted

Y is

R1is

ndependently of one another once, twice or three time?%&”ﬁf@?gﬁ@i}%%
is the integer zero, 1, 2 01 3, or 7)-(CGH2)5-Het, where Het means a 4- to

1§]men%%m%%yclic ring system having 4 to 15 ring atoms which
are present in one, two or three ring systems which are connected

t(?g)ether,(@aoﬁmlzihh}@@ﬂﬂﬁéevv%c@pgqldmgwn’nstlseEr'en'g;tﬂ;tzeér@:h:g)ém@entiy of
three or four ideptical or different heteroatoms from the series oxygen,
nitroger P UM Ane AR e SimReidYed bt substituted
irklependeptie pf Pag/ANaTBRE anaes WiseLties tMesHaYiBER Al Sdadently
the integer zero, 1, 2 or 3, R2 is 1)-(C1-C6)-alkyl,

302)-(CPIre@Bhearasg, iwinhiehthrgkisimssubgtRUtBdor substituted

indepe r.ange, twige ' by R15, and ris
R S KPR e D
-(EITA 1 Ak CRICE Ry Iy IR RIS I3H(0D- 063-dikglenéhhtdXingisgraems
' it bsti ; ice, thr r,four times b
o0 (o1 L ToRE P REI RS g
53¥gCane4slkifepe-S0RYOoandval oyl gifee AR hajeroatoms from the series

-&9%&})-@%@@#%;%’,1%%&4& is as defined above and is substituted
by -NH d ’

) 12 and once, twice or three times by R15, 5)

-(cylreh-BRyis nersaizstiglay clostaaiiiedong pHEBIO8)yalikyiersopttier
e, ' N 2) ACL-GO)- kyl i

Bne AREGIP hIBKApRRN A ‘%%553@ HEGHNIRABIIEE S or

unsubstituted or substituted independ one a er orfce, eor
tHe€imes by R16, 3) -0-(C1-C6)-alkyl, where alkyl is unsubstituted or

substituted independently of one another once, twice or three times by
Rig hydrogen atom,

2)  -(Cq-Cp)-alkyl,

3) -(C1-Cg)-alkyl-OH,

4) ~{Cp-Cyq)-alkyl-{C3-Cq)-cycloalkyl,
5) -(C1-C1p)-alkyl-0-C(0)-0-R2,

6) -(CH2)~(Cg-C14)-aryl, in which aryl is unsubstituted or substituted
independently of one another once, twice or three times by R15, and
ris the integer zero, 1, 2 or 3, or

7) -(CHz)s-Het, where Het means a 4- to 15-membered heterocyclic ring

system having 4 to 15 ring atoms which are present in one, two or
three ring systems which are connected together, and which comprise,
depending on the ring size, one, two, three or four identical or different
heteroatoms from the series oxygen, nitrogen or sulfur, and in which
Het is unsubstituted or substituted independently of one another once,

twice or three times by R15, and s is the integer zero, 1, 2 or 3,

R2is 1)  -(C4-Cglalkyl,

2} ~-(CH2)~(Cg-Cq4)-aryl, in which aryl is unsubstituted or substituted

independently of one another once, twice or three times by R15, and

ris the integer zero, 1,2 or 3, or
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154)-(C0-C4)-alkylene-Het, where Het is as defined above, where

WO 2%'&!?@38%@ Het are unsubstituted or substituted indepe%;gé%?m’g% 03650

another once, twice or three times by R16, 5) -(C0-C4)-a
where alkylene and aryl are unsubstituted or substituted independently of

oRe another ence, twice~qr three fi 20R16, or 6)
-(%?a-c4)t{§é%2e%%v¥£%§)%ﬁ%ﬁl@%&\lggﬂe alkylene and cycloalkyl are

R3 is umsubstit@ediey) subgiittteN e perde ribA M roN e aninesiPRER) BYISeRtituted
three times by R16, R7 is hydrogen atom, halogen or -(C1-C6)-alkyl, 25R8

iPRGEr Yt atbrReRIdgehitReeOnOsliadign, R9 is hydrogen atom,
halogen gt -(E 15CR); .18 jshydrogen atom,-(C1-C4)-alkyl, -0-CF3,
-NH2, -oﬁaﬁf Céé orﬁalogen,%arid éqes is§O-CF3, -K(I’HZ, _OH, -CF3 or
hajogen(39-B)F helkylentios Qurtiey /elatetkideneauipeund of the formula |,
where WO 2009/146802PCT/EP2009/003650 5 X is -C(0)- or -SO2-, is

o%ygen AtobnC4uifli AesIE; el worRNiaL srascitngdaabpsaandis

g%g%&ﬁﬁg%aé%?%y&%&%ﬁ&%ﬁéﬁéﬁge%fgy?%iﬁgg)ealkylene Y
@ﬂ)eova{@@)tggr%[@réﬁg:@ecmgp@[}gybmp:}%cl&alkyl IS substituted

independently of one another once, twice or three times by R15,

19B)-(CE Lt Dl xigeecse)iciamistibstituted or substituted

[ her once, twice or three times by R15, or
q?epemdycm{t)lg of one another o [ y

Rgis en atom,

2) -(C1-Cg)-alkyl, where alkyl is unsubstituted or substituted
independently of one another once, twice or three times by R18,

3) -0-(C1-Cg)-alkyl, where alkyl is unsubstituted or substituted
independently of one another once, twice or three times by R16,

4} -(Co-Cyq)-alkylene-Het, where Het is as defined above, where alkylene
and Het are unsubstituted or substituted independently of one another
once, twice or three times by R186,

5) -(Co-Cy4)-alkylene-aryl, where alkylene and ary! are unsubstituted or
substituted independently of one another once, twice or three times by
R16, or

6) ~(Cp-Cy)-alkylene-(C3-Cg)-cycioalkyl, where alkylene and cycloalkyi
are unsubstituted or substituted independently of one another once,
twice or three times by R16,

R7is hydrogen atom, halogen or -(C4-Cg)-alkyl,
R8 is hydrogen atom, halogen or -(C1-CgJ-alkyl,
RS9 is hydrogen atom, halogen or -(C4-Cg)-alkyl,

R15is hydrogen atom, -(C1-C4)-alkyl, -O-CF3, -NHo, —OH, -CF3 or halogen,
and
R16 is —0O-CF3, -NHp, —OH, -CF3 or halogen.

2) The invention further refates to a compound of the formula |, where
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4)Het, where Het means a 4- to 15-membered heterocyclic ring system

ing 4. to 15 ring atoms, which are present in one, two or three rin
WO %@é@%@%ﬁich are connected together, and which compr@@?&%ﬁégﬁ%a%%o

Xis
Uis
Als

Vis .

[Jis
Y is

R1is

on the ring 15size, one, two, three okfour identical or different
he E?ft8fl§60m the series oxygen, nitrogen or sulfur, and in which Het
is Uhsubstitited or substituted independently of one another once, twice or
thieg mesd, dnlfal &2k, helegen N2 cERS, 001y Gh3, 20R 1 is
1)hydrogen atom, 2) -(C1-C6)-alkyl, 3) -(C1-C6)-alkyl-OH,4)
(@I ARY- (T EoySldbikylC B HIUH- OO}kl PaD@B0eR2,
2?6)- Cgé}r(gG-C@-?rﬁl, in which aryl is unsubstituted or substituted
independ&iay 9k B¢ SRETHRT once, twice or three times by R15, and r is
t@e} integ&lg?z_@ )—laikoeﬂgl%ngf 7)-(CH2)5-Het, where Het means a 4- to
15-membeted heterocyclic ring system having 4 to 15 ring atoms which
arpreserdlityiame-two or 30 three ring systems which are connected
together, and which comprise, depending on the ring size, one, two, three
0 ?four iBRYAieat Biodierent heteroatoms from the series oxygen, nitrogen
ulfur, 0 Ah 2 4 ER ! Het |
Db R e an o om aotheT DA sty of
three times bypdiiS; andess te/ite antégee zeneslh 2R3, R2 is

(C1-CB)-alkyl,, 2) -(CH2)I(C6-CA)-aryl, in.which aryl is ynsubstityted or
s A A R e B e ny ety
R15, ansf bisctha diteeeeelOnted &F Bir8E 8nes by R15 or

% g-C4)-alkyl-(C3-C6)-cycloalkyl, R3 is 1)-(C2-C6)-alk iene-l\[HZ_ , Where
alkylené REUNEERR TG i & S Bdndfe domtean Rfics) Qs FdiGriiaeyslem

hetogen4 102)5(FAgCAdakkvignerDate bfeddndlyIene; N2 or three ring systems
%—(CHC4 -aIkr¥lene-802-(Cl-C4)-aIky ene-NH2,

hich aré connected together, and which comprise, depending on the ring
size, one, two, three or four identical or different heteroatoms from the series
oxygen, nitrogen or sulfur, and
in which Het is unsubstituted or substituted independently of one another

once, twice or three times by a -(C1-Cg}-alkyl, halogen, -NHo, -CF3 or —O-

CFa,

1) hydrogen atom,

2)  -{C4-Cg}-alkyl,

3) -(C1-Cg)-alkyl-OH,

4} -(Cp-Cy)-alkyl-(C3-Cg)-cycloalkyl,

5) -(C1-CH G)—a.lkyI—O-C(O)—O—RZ,

6) <(CH2)-(Cg-Cq4)-aryl, in which aryl is unsubstituted or substituted
independently of one another once, fwice or three times by R15, and
ris the integer zero, 1, 2 or 3, or

7) -(CHp)s-Het, where Het means a 4- to 15-membered heterocyclic ring

system having 4 to 15 ring atoms which are present in one, two or
three ring systems which are connected together, and which comprise,
depending on the ring size, one, two, three or four identical or different

heteroatoms from the series oxygen, nitrogen or sulfur, and in which



10

15

20

25

30

4) -(C0-C4)-alkylene-Het, where Het is as defined above and is

i by -NH2 and once, twice or three times by R15, 52@?
WO 2?&%7%% -atkylene-(C3-C8)-cycloalkyl-NH2 or 156)-(Cg-C€)QfII &?@-%9&%650

amine, R6 is 1)hydrogen atom, 2) -(6-C6)-alkyl, where alkyl is

e e by T EE o) e BB B8 BoTe LreL o e apr onee

substitutett2Qintlepeniert\befRhs, @matisas theentudee asthree 2imes, by

R2 is EEJV?G, 4) AC0-C4)- @(Iene-Het, where Het is as defined above, where

R3 is

R6 is

ylene and H&t are unsubstituted or substituted independently of one

appther-aDER,) WiTE-0r; Lbn@eytimeﬁlhwﬁé?l B dCAChrbylspecdiuted

where alkylene and aryl are unsubstituted or 25substituted independently
of one dndeisroiscdiytaicenerahadeaimaseRe6 cortitlee times by R15, and r

-(Cg-C%—ﬂl@qﬁ@%Qé%g)-gi dIé)ia%)ky(l?lyvhere alkylene and cycloalkyl are

unsubstituted o stitutéd’indepenhdently of one another once, twice or

thtee timepbBy ABEEBARZ-Sdiydyolpatksiom, halogen or -(C-C)-alkyl, R8 is
hyd . hal -(C1-C6)-alkyl, WO _ '
b5/ LB DA PRI G360 R8T e B Wb e dpsiutes
“EndeCRliBlYin RLLISINAT ORI HPRbdSdC4)-alkyl, -0-CF3, -NH, -OH,

-CF3 or halogen, and R16 is--0-CF3, -NH2, -OH, -CF3 or halogen. 5 _
PBThe in%mtf%m)faﬂfﬁlﬁﬂ%l@tég toGeoiiysn¥Fthe formula | where X is

Cociaree SERDIR St haoene.,
4) -(Cp-Cy)-alkylene-Het, where Het is as defined above and is
substituted by -NH» and once, twice or three times by R15,

5)  -(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl-NHo or

6) ~(Co-Cp)-alkylene-cyclic amine,

1) hydrogen atom,

2) -(C1-Cg)-alkyl, where alkyl is unsubstituted or substituted

independently of one another once, twice or three times by R186,

3) -0-(C4-Cg)-alkyl, where alkyl is unsubstituted or substituted

independently of one another once, twice or three times by R18,

4) ~{Cp-Cq)-alkylene-Het, where Het is as defined above, where alkylene
and Het are unsubstituted or substituted independently of one another
once, twice or three times by R186,

5) -(Cg-Cyq)-alkylene-aryi, where alkylene and aryl are unsubstituted or
substituted independently of one another once, twice or three times by
R16, or

6} -(Cp-C4)-alkylene-(C3-Cg)-cycloalkyl, where alkylene and cycloalkyl
are unsubstituted or substituted independently of one ancther once,

twice or three times by R16,

R7is hydrogen atom, halogen or -(C1-Cg)-alkyl,
R8is hydrogen atom, halogen or -(C1-Cg)-alkyi,
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10V is -(C2-C8)-alkylene- or -(C3-C6)-alkenylene-, D is -(Ci-C2)-alkylene-,

WO 2}6@@}?%%§%|§nt bond, 2)-(C3-C6)-cycloalkyl, where cycloallé\/l IS substituted
in

ependently of one another once, twice or three times b (%{ng,PZOGQ/OOSGSO
153)-(C6-C14)-aryl, where aryl is selécted from the group of phenyl,

RG isgﬂgﬂ]’% |e§f#%%| Cg{ag%l%%n(gg,6¢}1%%ié§6\/2\{gi&hlaryl is unsubstituted or

R15 iR15, or A)drigehers el s selgpiahfrontasgraupof &@Miﬂﬂﬁ?

R16 ipenzthiazglylcheng

3)

Xis
Uis
Als
Vis
Dis
Yis

her%hce, twice or three times by
) O g8t 5 SEgH T Infrazepinybgen,
azetidinyl, aziridinyl, benzimidazalinyl, benzimidazolyi, benzo[1,3]dioxolyl,
20benzd@f0tanyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,

rjazolyl, bengzte l,.benzisoxazolyl,
benzisothiazolyl, caﬂ?ﬁzo%j ’4?I—|%-%§r%@%%?/€ﬁc'arbolinyl, quinazolinyl,
guinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
B O RS AR SEBI 8 A cRirE | where
ditydrpforagyd.djoxolyl, dioxanyl, 2H, 6H-1,5,2-dithiazinyl, furanyl,
furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl,
iFYRARyR Aol FaralrdbIfY Hs 0B éRzdiitanyt(Sodhudrakaignisoindazolyl,
isoindalinyl, jsoindolyl, isaquinplinyl (benzimidazolyl), isothiazolidinyl,
2%30%%2% |r{1(§/ini86t'lmagb¢3%?ﬁg&yé% yl, isoxazolidinyl, 2- 30isoxazolinyl,

m@'gk@gt)%[m@@{éhmd{@g,@_ggagqxgw%i’noli_nyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
okezofiding kelezolyl, oxazolidinyl, oxothiolanyl, pyrimidinyl,
p enanthrid'ny]l, henanthrolinyl, phenazinyl, phenothiazinyl,
phenox&thi ?/1,tﬁ$%?%xazinyl, WO 2009/146802PCT/EP2009/003650 8
rhthalazioghGipespaiuikpinerisiady etesiding HusnilRy aash OYERA MY bf
pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pryidooxazolyl,
BRSNS APCpydethriZbidegiridsthioBrényl, pyridinyl, pyridyl,
rimidipyyl raliginy! linyl,:2H: rolyl, tetrahydrofuranyl,
@etrahy%gggﬁr%ﬁ%y%{%h c;rlgthguﬁéﬁ%%f Egﬁgaﬁgd?é%h i(ﬁf{}ﬁeﬂ%’
Bidh 5, thidictazioy fUo &8sthiadiarolyhidiaihiadisaodytituted or substituted

ubstitute epen y

1.2 5-thiadiazolyl, 1,3,4- thiadiazolyl, thianthrenyl, thiazolyl, thienyl,
Ot e GEIBI e HE gt e ke O

thjomotshplinykrthiaphianybl sdezinibh 2:3-draze . derdinlfiazgebhinyl,
GRS e
oeceofviee i teeesotinnss i gl -(e3tatohdmiogenz ikt iy B3 @ tfazoly,
gg{?ﬁﬁalzigi)}]),wgﬂrg%?%zaé?w 8{3%%%2) g%é%/ﬁ)lz)aelgiléothiazolyl, carbazotyl,
4aH-carbazolyl, carbolinyl, quinazolinyl, quinolinyl, 4H-quinoliziny!,
quinoxalinyl, quinuclidinyl, chromanyl, chromeny!, cinnolinyl, deca-
hydroquinolinyl, dibenzofuranyl, dibenzothiophenyl, dihydrofuran{2,3-b}-
tetrahydrofuranyl, dihydrofuranyl, dioxolyl, dioxanyl, 2H, 6H-1,5, 2-dithiazinyl,
furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,
indolinyl, indolizinyl, indoly!, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, iscindoly!, isoguinolinyl (benzimidazolyi),
isothiazolidinyl, 2-isothiazolinyl, isothiazolyl, isoxazolyl, isoxazolidinyl, 2-
isoxazolinyl, morphotinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadiazotyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,
oxazolidiny!, oxazolyl, oxazolidinyl, oxothiolanyl, pyrimidinyl, phenanthridinyl,

phenanthrolinyl, phenazinyl, phenothiazinyt, phenoxathiinyl, phenoxazinyl,
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R3 is 1)-(C2-C6)-alkylene-NH2, where alkylene is unsubstituted or

' once, twice, three or four times by halogen, 2)
Wo 23@ é4§§qkylene S02-(C1-C4)-alkylene-NH2 or 3) -(CO-CAY-Kik§iERE 3650

where Het is as defined above and i8 20substituted by -NH2 and once,

R e I Rl arl B
oﬁ&@amésavlnmé@aﬁm@yfbpmmisb Oy (Ca=re);aikyiotherblkyl is

o S R 808 e
a@W@IWMr@ﬁWl@!ﬁe/hmmtra&emmiwtwmsauﬁemwatadrofuranyl,
I 1
QQEQEQQR{PQMLRB%?P‘?H%%‘Q@%MB? AL ﬁ%ﬁ%ﬁ%ﬁw ik déh 12,5

-(Ca-C4)-alkylene-aryl, where ne an are'uns

Sthuapenitybd iddeddadEmphor bﬁedraﬁhmldmrzmhyie 1t®16€f0ad1meei¢n[mé,§by

gne and
S S e R A e e
sb%%ﬂﬁﬁé@dlm@e;ﬂéﬂﬁd@mn@mI@héfmmthr@thohoel tiviopoerthrgeaainimas, Hy2, 3-
F%%Qz&ﬂ 'S1hﬁ“§q gSP“&‘ 7 4‘%;24%1? I@'ltrl?é(i@/dl% hgqfr?lgﬂzl%? tioandF

or -(C1- C4 -alky is hydrogen a 4)-alk
@%k@g@fﬁ &t¥m, -(C-C4)-alkyl, -0-CF3, NH2 -OH, -CF3 or halogen, and

R Gt e is QhbulbR RLE o%@@lﬂgz'g&? OBefHBth‘?{ ?T%J%%S Bridther

compound of the formula | where X Xygen ato
once, twice or three times by a -(C4-Cga}-alkyl, halogen, -NHp, -CF3 or —O-

CFa,

R1is 1)} hydrogen atom or

R3is

R6 is

2)  -(Cq-Cq)-aliyl,

1) | -(Co-Cg)-alkylene-NH»o, where alkylene is unsubstituted or substituted

once, twice, three or four times by halogen,

2) -(C4-Cy)-alkylene-SOp-(C1-Cy)-alkylene-NHy or

3) -(Cp-Cy)-alkylene-Het, where Het is as defined above and is

substituted by -NHp and once, twice or three times by R15,

1) hydrogen atom,

2) -(C4-Cg)-alkyl, where alkyl is unsubstituted or substituted
independently of one another once, twice or three times by R186,

3} -0-(C4-Cgq)-alkyl, where alkyl is unsubstituted or substituted

independently of one another once, twice or three times by R18,

4) ~(Cg-Cy4)-alkylene-Het, where Het is as defined above, where alkylene
and Het are unsubstituted or substituted independently of one another
once, twice or three times by R16,

5) ~(Cp-Cy)-alkylene-aryl, where alkylene and aryl are unsubstituted or
substituted independently of one another once, twice or three times by
R16, or

6) -(Co-C4)-alkylene-(C3-Cg)-cycloalkyl, where alkylene and cycloalky
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A is oxygen atom or -(00-04)-alkylene-, isl1)-(C2-C8)-alkylene-, where
I ne_is,unsubstituted or substituted 15independently of one another
WO 2@%&5@@& by -OH, F or Cl, 2) PCT/EP2009/003650
-(C-i-C2)-alkylene-cyclopropyl-(C1-G2)-alkylene-, where cyclopropyl is
substituted once or.twice by F, or 3) -(03-06)-alkenylene;, is
o co MR % Sy e RS b annengnee
unsubstituites @rtbubstitotes ind@péndently of one another once, twice or
-t imes hy R15, R1 js 1)hydrggen atom or 2)-(O-O4)-alkyl, 25R3 is
R7s B{g@é-%aéléméne?ﬁﬁ;ﬁ 2&}/@&% )-alkylene-S02-(C1-C4)-alkylene-NH2
R8 is oh@dg&q%@lm@ae@ﬁrj%_\gmﬂe pyridyl is substituted by -NH2 and
once, twice or three times by R15, R6 is 1)hydrogen atom,
R9 is 302)r4aD)adikyl, B)eCHS. 145-4Gei@d)-alkylene-phenyl or WO
.2009/146802PCT/EP2009/003650 10
R151%)_ ca-CAFARGR AL CoreyeiBhiky R RS sl Ro&HE ekdis or halogen,
hydrogef),gtom, and R15 ishydrogen atom, -(C1-C4)-alkyl, -CF3 or
halogen. 55)The invention further relates to a compound of the formula |
R16 isvhere X-{8-Lf(@)+OH, -CF3 or F.

4} The invention further relates to a compound of the formuia | where
Xis -C(O}-,
Uis oxygen atom,
Ais  oxygen atom or -(Cp-Cq)-alkylene-,
Vis 1) -(Co-Cg)-alkylene-, where alkylene is unsubstituted or substituted
independently of one another once or twice by —OH, F cr CJ,
2) -(C1-Cp)-alkylene-cyclopropyl-(C4-Co}-alkylene-, where cyclopropyi is
substituted once or twice by F, or
3} -(C3-Cg)-alkenylene-,
Dis -{Cq-Co)alkyiene-,
Yis 1) covalent bond or
2) phenyl, in which phenyl is unsubstituted or substituted independently of
one another once, twice or three times by R15,
Rtis 1) hydrogen atom or
2)  -(Cq-Cyg)-aikyi,
R3is 1) -(Co-Cg)-alkylene-NHo,
2) -(C1-Cyq)-alkylene-502-(C1-C4)-alkylene-NHo or
3) -(Cg-C4)-alkylene-pyridyl, where pyridy! is substituted by -NH» and
once, twice or three times by R15,
RGis 1) hydrogen atom,
2)  +Cq-Cgj-alkyl,
3) -CF3,
4) -(Cp-Cy)-alkylene-phenyl or
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U is oxygen atom, A is oxygen atom or -(C0-C4)-alkylene-, Vs
-(C2-C8)-alkylene- or -(C3-C6)-alkenylene-, 10D is -(Ci-C2)-alkylene-, Y
WO %égfﬁ‘,&%%gét bond or 2)phenyl, in which phenyl is unsubstﬁ&g@éﬁoogmm%o
substituted independently of one another once, twice or three times by
, Ri ig-1)hydr atomeor 152)-(C-C4)-alkyl, R3 is
S?fz-ceﬁ@@&éi mei\eg)b%é ASYﬁii%;a/@H?e-soz-(c1-C4)-aiky|ene-NHz

R7, R adl-FE0ac-adky Ienedyaidukonhargpyridyl is substituted by -NH2 or
.once, tv&ice or three times by R15, 20R6 is 1)hydrogen atom, 2)
6

R1518c1-ce)Hligpes atam, 47 1ot CalkdifidieHeaignsrs)
-(Cg-C4)-alkylene-(C3-C6)-cycloalkyl, 25 R7, R8 and R9 are each
hydrogen atom, and R15 ishydrogen atom, -(C1-C4)-alkyl, -CF3 or

5)  halsysrveniendurieC 1eCeysatikyd cnegmsuhydod taeionmatidalsehose

Xis Cak gr)u:hain is straight-chain or branched and comprises 1 to 6 carbon
atoms, for example methyl, 30ethyl, propyl, isopropyl, butyl, isobutyl,

Uls  tevtidrgrbatgmpentyl, isopentyl, neopentyl, hexyl, 2,3-dimethylbutane or
A e e Wio b a502PCT/EP 20001003650 11
Vis  -(Cop-Cg)-alkylene- or -(C3-Cg)-alkenylene-,
Dis ~{Cq-Co)-alkylene-,
Yis 1) covalent bond or
2) phenyl, in which phenyl is unsubstituted or substituted independently of
one another once, twice or three times by R15,
Riis 1) hydrogen atom or
2y -(Cq-Cqjalkyt,
R3is 1} -{C2-Cg)-alkylene-NHo,
2) -(C1-Cyg)-alkylene-SO9~(C1-Cy)-alkylene-NHy or
3) ~(Cp-Cq)-alkylene-pyridyt, where pyridyl is substituted by -NH» or once,
twice or three times by R15,
R6is 1) hydrogen atom,
2)  Cq-Cg)-alkyl,
3) -CF3,
4) -(Co-C4)-atkylene-phenyl or
5) -(Cp-C4)-alkylene-(Ca-Cg)-cycloalkyl,
R7, R8 and R9 are each hydrogen atom, and
Ri5is hydrogen atom, -(C4-Cy)-alkyl, -CF3 or halogen.

The term "(C4-Cg)-alkyl" means hydrocarbon radicals whose carbon chain is

straight-chain or branched and comprises 1 1o 6 carbon atoms, for example methyl,
ethyl, propyl, isoprapyl, butyl, isobutyl, tertiary butyl, pentyl, isopentyl, neopentyl,
hexyl, 2,3-dimethylbutane or nechexyl.

The term "-(Cp-Cy)-alkylene-" means hydrocarbon radicals whose carbon chain is
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straight-chain or branched and comprises 1 to 4 carbon atoms, for
I thylene, ethylene, propylene, isopropylene, isohutylene
utylene or tertiary butylene. "-00-Alkylene" is a covalent B}(S#d%%ﬁgqgjrﬂq%m
"-(C3-C9)-alkylene-" means hydrocarbon radicals whose carbon chain is
straicfREASAIS Y0 o BrRgehed and eomprises 3 19, carhon aoms, for
example propylene, isopropylene, butylene, isobutylene, pentylene,
methyéepeneiione) haupentplaneshprytetes)2, Batimsieylbutarylene or tertiary

b”tyiéﬁgg%élfﬂﬁi'g%w@ec cg%zerﬁgggg £r nonanylene. The term

enyiene" mean rocarbon radicals whose carbon chain is
The tdBstraightChpiigndianchred aed comEiisRs 348194300 RIeNS3A%hain is
. have, depending on the chain length, 1, 2 or 3 double bonds, for example
straigbttdigilene Ppropeagiend, tsopropenyidnd) sobhuemitene, dobatenydae;

' I , ssible in.principle, be
e T
NeopeivLaS dapipEined S dedirsatirgiugamseo . 2-eembgietemosamty biaor

octan%@%@'%? rq)(lg,rlpéi@kggrqer_ings such as the monocycles cyclopropane,
cyclobutane, cyclopentane, cyclohexane, cycloheptane or cyclooctane,

The tefanivd§ gér tkBiryeles birsersd pdofoerds solitaidromienearbon chain is
._decahydronaphthalene, decahydroazulene, decahydrobenzocycloheptene

stra;g%tr—%ﬁa ec%rh%gr%‘ﬁ}?a%%a?&qg?%‘pF?éﬁ??ré%l%scgﬂ ﬂrbétﬁmiﬁéﬁeord%emmg

on thedehizied dregththie 2Qbrkiged siedsoeideh fas spirelgidletiangiene, propenylene,

, spiro[3.4]octane, spiro[3.51nonane, bicyclo[3.1.1]heptane,

sopr o R R NS B LI D Ao LSRG Ay the double bond

may, wiethaposEbe. Theiterpe; (G6eGidparylimieans arostasiescarbon radicals

having. 6 10 14 carbon atpms in the ring. Examples of -(C6-C14)-aryl
e e I AN ot S RoBR YD SR g rom o

io 12-heémifisl ahyaronspihalenyl aathivieluarsad, Narhthyl radicals ard

especially phenyl radicals are preferred aryl radicals. The term "4- to

CYClOPBHARRIGFRDNERSR SHO PRI 3D SteivelBh epapenfasrhaiasB Rims
cyclodR@aing AdmEa firgrataansiwich are RIssentinens, dWo.es RS Kifghe,

systems connected together and which comprise, depending on the ring

decahyorsnbtipisnarse sardiazabnted siadimrebe nansiaioheions bie

dodecseRasMeaaritreaRn ArEkitbs Bxamples 9 these HRgSYSLems &t e o
.,__radicals acridinyl, azepinyl, azetidinyl, aziridinyl, benzimidazalinyl,
bridgegdighiRiebRs HeH @Wi,wﬁéfﬁ]@%n@eﬁ%ﬂ%ﬁ]wpe,
bicycld]8nNZathie lpeRrprazalle bR NBiHaraid. -47-
e 552{009/;46%3%&%/”5%2'3%09/0 3%?0 12’ttﬁe%%%g?;?}?%@%soo%%&wd ro-4.7
methagiyiasstniazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, quinazolinyl,
The tefWNQITYICAZ R HPObZERAHAROXAINYA AU HEH IO, GBIAMARYY 14 carbon
chromenyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
atoms dib&rezothio phenyp) ehytridPar&h{2)3ableteatyalofurapyk aihydapfuranyor
(f%oxolyl, 5dioxanyl, 2H,6H-1,5,2-dithiazinyl, furan){l, furazanyl,
exXamiig; dZaathy), #riidRbomMy T imisdzslehydinnap e wadimnthrd sidisarenyl.
Naphtfiydedicai ineolvs dsehenzofaranyh iroabramanydseindasoirlicals.
isoindolinyl, isoindolyl, isoquinolinyl (ben2|m|daziplyl)', |so§h|azolld|nyl,
The ’f@%é&nf&iﬁﬁp@@%ﬁﬁ 3 ,ea'@&xaﬁwnqs%a@midmylﬁ@ﬂsm@mrﬁgmg systems
havingaoephelinyh BRRREWHERYAE Ao eHENalBY: oxadiazalyby stems
1,2,3-oxadiazolyl, 101,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
conneqt%%t_cgg%ig\i%rzgm’ Wygbﬁamwl%g(a%m&pdmg on the ring size, one, two, three

or four identical or different heteratoms from the series oxygen, nitrogen or sulfur.

WO

Examples of these ring systems are the radicals acridinyl, azepinyl, azetidinyi,
aziridinyl, benzimidazalinyl, benzimidazolyl, benzo[1,3]dioxol, benzofuranyi,

benzothiofurany!, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
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oxazolidinyl, oxothiolanyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl,
i phenothiazinyl, phenoxathiinyl, phenoxazinyl, inyl
Wo 2@:%%?2%% piperidinyl, pteridinyl, purynyl, pyranyl, pyraziﬁqylsw E’%’E%/ 003630
pyroazolidinyl, pyrazolinyl, pyrazolyl} pyridazinyl, pryidooxazolyl,

idoimi idothi Tl io pyxidin idyl,
i e SRS e et
carbofgtyhHydrsigoquinalingio teth dragoipiilingl, cetadwalioplyhaimyclidiny!,

1.2 Fothi i thiadi > Athiadi |
Chro@%’%‘?gdiazo yf,%i{r,l’fsn,]%'-%qt {a%%gzég@%}tlﬁéﬁatﬁé 31/1 gt#ﬁél?z]%{jﬂlﬁ%?éfr[iyl
dibengsiBHenhriadofih tHiefivexd2 ciyb] tisitrabprifine rlietibrdazioisany!, dioxolyl, .

: iomQr i ' , friazinyl -triazol; . -trj L
oo 1 3 el g ez e B
imidaziplys Afe-iearaditaidebnuzonobgnyb[hddioxdte rtipphénbeinmokzetey,

. | y A" "o o . . r . r

o e AR eI e S e )

isothigsrelicling!, 25 i Fid ety 020t hirsang dsuitaey rdeivalzdlbrgra-1Isox@rbiinyl,
S Lradi "eycli IDes:. ns ri tems

o B S e Ao

1.2.4-pisstezni, dzdirptadiarohalinyd dr ehadirpliblimez80dig inventh
oxazo&amiﬁr (513165 93P ﬁﬁ@jmpbm%wopg@ﬁgr@%%%m@gm%ﬁAzmyl,

comprises a)reacting a compoun formula

phenctbipginyb stEPCTIEFRH0 9T 3650 T8 IRBIBRaringteripdrEzimd. Ripaed®Y!,
| ; e , 3 () with an
e e S e D
pyridagihdyanrdansamhygsivsatithieain therotspbised i therfenmitmiigny!,
inesying, . - " A-Y
i R Ll s S i) G
tetrahygidecriant IRfEROYSrsRALGIHE e Seitiy dsublapond. itetrahydrapytidity!,
6H-1, 251880 V3 thiadiazoiyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3 4-

thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thiencimidazolyl, thienooxazolyl,

thienopyridine, thienothiazolyl, thiomorpholinyl, thiophenyl, triazinyl, 1,2,3-triazolyl,
1,2,3-triazoiyl, 1,2 4-triazolyl, 1,2,5-triazolyl, 1,3.4-triazolyl and xanthenyl.
Preferred Het rings are the radicals isoxazolyl, benzo{1,3]dioxole, thiophenyl,
imidazole and thiazole.

The term "halogen” means fluorine, chlorine, bromine or iodine, preferably fluorine,
chlorine or bromine, especially chiorine or bromine.

The term "-S07-" means a sulfonyl radical.

The term "-C(O)-" means a carbonyl radical.

The term "cyclic amines" means ring systems such as cyclic amines, for example
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, morpholinyl or

thiomorpholinyi.

The invention further relates to a process for preparing the compound of the formula
|, which comprises

a) reacting a compound of the formula (ll)
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R60 R9 H where V is -(C2-C9)-alkylene- or -(03-C9)-alkenylene-,

ly eliminating the protective group PG, and obtalnl the
compound’of the formula (VI), R6 0R9NH2 N RrsI” (# Q/?f%?’%o

13

R6
e U N H ()
Rg 2
where U, R6 and R8 have the meanings mentioned in the compound of the

formula (1}, with an amino acid of the formula {111

in which R9, A, Y and D have the meanings mentioned in the compound of

the formula (1), resulting in a compound of the formula (V)

i, JK/ w)

R8 H
/\//AMY

which is converted under the conditions of ring-closure metathesis and

iy

subsequent hydrogenation of the resulting double bond into a compound of

the formula (V)

Rg H
U\/{\\N i N\
l RS | PG
| H D (V)
v\ /
A Y

where V is -(Cp-Cg)-alkylene- or -(C3-Cg)-alkenylene-, subsequenﬂy
efiminating the protective group PG, and obtaining the compound of the
formuia (V1),

D (V1)

and reacting with a compound of the formula (V11

0O
R7
H,N
OPG (VI

R3
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/15 A Y and reacting with a compound of the formula (VII) R7

14 | ich R3 and
WO ZQ@S%\&{B?% WO 2009/146802PCT/EP2009/003650 E(r}

ave the meanings mentioned in formula (1), PG is a g4y 003650
protective group radical, and the nitregen in R3 is protected where

apprapri [ [ rotective gr with phasgene, or.a, .

o e R h e
Reuitable ester protective group radical, and the nitrogen in R3 is protected
where appropriate by a suitable amino protective group, with phosgene or a

phosgene equivalent to give a compound of the formula (Vi
R6 O Q
H H R7Y
U\/i\ )QRFN N\r/l'L
N Y OPG
R8 i
! H D 0 R3
v\ /

A

(Vi)

Y
subsequently the protective group PG and the protective group which is
present where appropriate on the nitrogen in R3 are eliminated, resulting in

the compound of the formula (1), or

reacting a compound of the formula (IX)

Re&

U IX
v \/J{\BNH-? o

N

COOPG,
in which U, V, R6 and R8 have the meanings mentioned in the compound of
the formula (I}, and PG, is a suitabie carboxyl protective group, with an amino

acid of the formula (X}
O

RY

D
PG,NH~Y

in which R9, Y and D have the meanings mentioned in the compound of the
formula I, and PGy, and PG, are suitable amino protective groups, resulting in

a compound of the formula (X1}

PG,NH
which, after elimination of the protective groups PG, and PGy, is converted

into the compound of the formula (Xi1)
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NN R3 subsequently the protective group PG and the protective group

WO 2\@{5'@9[{1 4§j§8%r§sent where appropriate on the nitrogen in R3 Eﬁ%&%@%@fﬂ%o

resulting in'the compound of the formula (1), or 10b)reacti

of the formula (IX) R6 V UH2(IX) CA® P G in which U, V, R6 and R8
have the meanings mentioned i;the gpmpound of the formula (1), and PG,
is a suitable carboxyl prolyactive group, with gn amino aégﬂ of the formula
(X) 0 HOR9 NHPGb 15PGbNH 1Y nrf which RI¥and 5 have the
meanings mentioned in the corﬁ@oﬂnd ofthe formula I, and PGb and PG,
are suitable amino pr8t ive groups,r*e/sulting in a compound of the
formula (XI) R6 0 v,U R8 HP a(X1:PGa00C,Y PG bN H 20which, after

eliminatioB BRI YL HH¥e ArQURS RGyAnd B3k iﬁWM%&%‘?}JHER]H‘Sf the
compound of the formula (XII) WO 2009/146802PCT/EP2009/003650 15

ReOHa/RY ).
in which A has the meanings mentioned in the compound of the formuta |,

subsequently the protective group is eliminated and the compound of the
formula (V1) is obtained,

and reacted with a compound of the formuta (VII)

in which R3 and R7 have the meanings mentioned in formula I, PG is a
suitable ester protective group radical, and the nitrogen in R3 is protected
where appropriate by a suitable amino protective group, with phosgene or a
phosgene equivalent to give a compound of the formula {Vill), subsequently
the protective group PG and the protective group which is present where
appropriate on the nitrogen in R3 are eliminated, resulting in the compound of

the formula (1), or

reacting a compound of the formula (X|it}

R6
U\/i\w (XII)
/ Rg" 2
Y
N\
NHPG,

in which U, V, R6 and R8 have the meanings mentioned in the compound of

the formula |, and PGy is a suitable amino protective group, with an amino

acid of the formula (XIV)
2 RS

D
PG,00C—Y
in which R9, Y and D have the meanings mentioned in the compound of the
formula i, and PG is a suitable amino protective group and PG, is a suitable

carboxy! protective group, resulting in a compound of the formula (XV)
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IR8 H ,,U,....-2...."-N.",2, PG(XII) 600H/ ,Y H2N which is converted by

amide coupling into a compound of the formyl I
wo {EIIAE G Rrataipossso

as the meanings mentioned in the compound o
5subsequently the protective group i$ eliminated and the compound of the
formula (V1) is obtained, and regagted wyith a compound of the formula (V1)
in which R3 and R7 have,the Heanin S me@ioned in fﬁ{r{r}ula I, PGis a
suitable ester protectivé gr adical, the\rpi'@;(gge In )R3 IS protected
10where appr%i% by a suitatﬁeHamin/Q;protective group, with phosgene
or a phosgene equivalent to give a compound of the formula (VIII),
subsequently the protecti\}:éegergﬁ)pCPG and the protective group which is
PASERT Whs e RRREARS LS ALIBR.AIRGST BRI &8 eliminstedidesiingeq
in the compound of the formula (1), or 15 reacting a compoun(ezl of the
fORFAUTRE(XOM RENAUREEGAIMNAIPEH)  in which U, V, R6 and R8 have

the meanings mentioned in thgzgompeund of the formula |, and PGd is a

suitable amino protectivg group, withjan anﬁ}no 20acid Qf\me formula (XIV)
R9 HONHPG, (XIV) F{O’eo 7Y, jmwhichrR9, Yrand D havé the meanings

mentioned in the compound o ﬁerorm/wja [, and PG is a suitable amino
protective group and PGe is ;ﬂ abi¢ carboxyl protective group, resulting
in a compound of the formulft(7S \We

200601 46 BORRETTIE BRAOY/OHBHB0 rid R Bd=vidrtd (X/)V ),

in which A has the meanings mentioned in the compound of the formula |,
subsequently the protective group is eliminated and the compound of the
formula (V1) is obtained,

and reacted with a compound of the formula (VIl),

in which R3 and R7 have the meanings mentioned in formula |, PGis a
suitable ester protective group radical, and the nitrogen in R3 is protected
where appropriate by a suitable amino protective group, with phosgene or a
phosgene equivalent to give a compound of the formuia (VIIl), subsequently
the protective group PG and the protective group which is present where
appropriate on the nitrogen in R3 are eliminated, resulting in the compound of

the formula (1}, or

reacting a compound of the formula XV

PG

& (XVII)

—

Y

R6

H

U\/ﬁ HooC . TR

I fa NH, ﬁ/ N
v\
A

in which U, V, AY, D, Rs, Rg and Rg have the meanings mentioned in the
compound of the formula [, with a compound of the formula {V),
subsequently the protective groups are eliminated, and a compound of the
formula (V1) is obtained,

and reacted with a compound of the formuta (VII),

inwhich R3 and R7 have the meanings mentioned in formula |, PG is a
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WO 2%@'@%% e, is converted into the compound of the formula

R8 H ,D PGdNH PGeOO0C which, after elimination of the protective groups

I) H 00 C 5which is reacted to give a compou uhd’ tﬁéOQ!OOSGSO
formula (V), in which A has the meariings mentioned in the compound of
t t |v rou eliminated.and th
c%‘%rjnﬁg{)un(?s fe fkﬁp %%:ﬁg %&)% %8 n% %c] ren:tcfje%e With 2 con?pgf?r%eéjf
tWWKWD@ﬁWWWUM%M!R@ mecﬂn&arge:amngmmphtlegeddmr a

i di
b SR e S RSN ST BT e Grou,
withbphasgehy GreapphiestieneenuivaRidtziudgive areappaynthaf, thes protective
f t { G th tectiv
oyl YU, subssaveis BeRipise e goup PO and e aroiectue 1

Is present wher appropria ro en in
eliiimateed) resulting in the compound of the formula (1), or d)reactlng a
compound of the formula XVII R6 R9 H NH HOOC N R82PG (XVII) A 20in
which U, V, A, Y, D, R6, Re, and R9 have the meanings mentioned in the
cepnpetitaf terfonmadhd! thikhfarcanispdid )of the formula (V),

subsequently tgiqprotectlve groups are ellm@ated and a compound of the

formulaé\Wmﬁ]\RFH H\TQL

|
V (Villa)

IS

A

Y
in which V is -(C3-Cg)-alkenylene-, intc the compound of the formula (VIiIb)

R& O *
H H R7
< T
l H D o R3
v / (Vilib)

. /

A Y

in which Vis -{C3-Cg}-alkylene-, where alkylene is substituted independently
of one another once, twice or three times by ~OH, NH. or halogen, or is -{Cq-
Co)-aikylene-(C3-Cg)-cycloalkyl-(C1-Co)-alkylene-, where cycloalkyl is
substituted independently of one another once, twice or three times by R15,

subsequently the compound of the formula (VIlIb) is converted in analogy to

process aj into the compound of the formula (1), or

reacting a compound of the formula (XVIIi)

i|,G
A (XVHI)
LG
in which V is as defined in the compound of the formuta (1), successively with

the compounds of the formula (XIX) and (XX)



and reacted with a compound of the formula (VII), 25in which R3 and R7
t anings mentioned in formula I, PG isa WO

WO %éz}%%ZPC%EPZOOWOO%SO 17 suitable ester protectivégrodp?/ 003650
radical, and the nitrogen in R3 is protécted where appropriate by a
suitable amino protective group, with phgsgene or a phosgene equivalent
to give a compotind of the formula (VIII)/iangksubsequently the protective
groups RG and,.w er@@tppropriate}_}@e»ymﬁ?' e 5group on the nitrogen
in R3 are elimi , resulting in the' compound_of tHetformula (1), or
e)converting a compound of the forqula(Vvlla) R60 R9 HH R7 Na PG R8
1 DaR3 V (YXlIX) 10in which V is -(C3-Cg)-alkeny#é#é-, into the compound

of the formula (V111b) R6 0 RO HHR7 1 . NN ‘ ,
employing oases T polar, aprotic solvents, and converting the resulting

—

compounds of the formula (XXI)

RE
PGa
IJ -~
| N OH
vV, R8
A O
Y—D (XXI)
W RY
!
PGb
5 by removing the protective group PGa and subsequent formation of a peptide

linkage into a compound of the formula (V), and reacting the latter as in
process a) to give compounds of the formuia (1) in which R8, R8, R9, and A,
D, U,V and Y have the meanings mentioned in formula (1), and PG is suitable
protective groups, and LG is a leaving group such as chilorine, bromine, iodine

10 or sulfonic ester, or

a) reacting a compound of the formula VI with a compound of the formula (XXi1)

0
O/\\ H R7
N\ ~N
Ve /81 OPG  (XXil)
O

O R3
in which R3 and R7 have the meanings mentioned in the compound of the

15 formula §, and PG is a suitable protective group radical, to give a compound
of the formuia (XXIi1)

R6 0 Q
I RoH O H R7

U NI

Ty Y e

' H b6 RS

v\ / (XXI)
A Y

and then convering into a compound of the formuia (1), or

20 h) fractionating a compound of the formula | prepared by processes a), b), ¢), d),
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NOPG RS8 R3 (V11lb) A inwhich V is -(03-C9)-alkylene-,
WO 2@5@&@%&!@% is substituted independently of one anothgd)ﬂg%ztg\gg%%s 50
t - L

ree times by -OH, NH2 or halogen, or is -(C1-
C2)-alkylene-(C3-C6)-cycloalkyl-(C1.9C2)-alkylene-, where cycloalkyl is 15

A ek tenty e copmpaumg e e s L

aPARYPIIPiefesdap itk kb aisoniva lattthetioemblasd) trrfretetingth

compayRf RELoBPUIREEY M omatography on chiral stationary phases or
derivatization by means of chiral enantiopure compounds such as amino
acids, separation of the diastereomers obtained in this way, and elimination of

the chiral auxiliary groups into the pure enantiomers, or

)] either isolating in free form the compound of the formula (1) prepared by
processes a), b}, ¢}, d), e), f) or g}, or converting into physiologically tolerated

salts in the case where acidic or basic groups are present.

The preparation options described in processes a) to f) may be varied in the
sequence of the process steps and are not confined to the processes described in
this way; thus, for example, the urea or sulfamide linkage can first be formed to give
compounds of the type Xl (depicted here for the urea type), subsequently
deprotected and reacted with a compound of type |l fo give compounds of type X1V,

which then afford the compounds | of the invention in analogy to Viil and further.

0 O
vy + PG\O,krNHQ 0" j{ ©oPG
’ D O R3

AN o

|

D
N

R O 0 0 9)
u H o H R R
[/ AN W OPG HO T OPG
) RE H B
D O R3 D O R3
ATy AT
(Viy — —= ()

Preparation of compounds of type Il is for example by direct allyiation of
commercially available amino alcohols using allylating agents such as allyl halides or
allyl sulfonic esters in polar aprotic solvents such as tetrahydrofuran (THF) or

dimethylformamide (DMF) employing strong bases such as sodium hydride, lithium
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LG (XVIII) V 20LG in which V is as defined in the compound of the formula

o 4ddgpuesgssively with the compounds of the formula (XI }@%&fé%@w&)%so
2009/146802PCT/EP2009/003650 18 R6 ,PGa R8 H (XI
PGb AY-D (XX) employing bases |n290Iar aprotic solvents, and

hexaGRANGEIBgING-esWILiNG caBRounds A dhe faraeia X D bt M'X@%Eﬁ'g‘hons

VR8"i0\0 Y- D(XXI%HN R9 I PGb Sbé removing the protective group P
and Rpgadissqiieriirnaion ot pdptiaddinkigeaites cmﬁnm@@m@ can

prev;é@ d@%t@e@aea@p@94&@!@@f@mﬁ&c@%@é@wg sg%%og@%%nbed
ormula 1) in which R6 9,and A, D, U, V and Y have the

in O Bifed ﬁ%%ru%%}raﬁdam@@i@ﬁ&abl&fﬁefé@w@g?w&nganic
Chenﬁé‘w,—@@,aﬂ‘?%@g%?‘é'W%&ﬁ&mpgﬂ%é)&&gﬁdgﬂ%p can take place in

acidic media, preferably dilute hydrochloric acid, in water-soluble organic solvents
such as THF or methanol or mixtures of a plurality of such solvents. Compounds of
type il are commercially available or can be obtained from commercially available
amino acid derivatives as described above by aliylation on an atom, preferably on a
heteroatom of the side chain. Compounds of type VIi are commercially available or
can be obtained by standard processes of protective group chemistry (see below).
Compounds of type {X can be prepared by standard processes of organic chemistry,
such as by Michael addtition of substituted 3-amino alcohols onto a,8-unsaturated
ester compounds in the presence of catalytic amounts of sodium (J. Org. Chem. Vol
69, No. 5, 2004, 1716-1719)

or else by Lewis acid-catalyzed addition of appropriately substituted alcohols onto

protected aziridines

R
R B
R Br.oEt, o o
1o + N/ T VT ko VX ko
O “coors CHCl | |
Boc 2 COOPG COOPG
$ TFA
R
/O\/:\
\[/ NH
COOPG

Compounds of type X are ordinarily commercially available, such as



10or sulfonic ester, or reacting a compound of the formula VI with a

WO %@Qggggzof the formula (XXII) H R7 )(1\1,, SOPG 0 00 B?T@ﬁ@%iﬂbaaso
nd of the

R3 and R7 have the meanings mentioned in the compou
15formula I, and PG is a suitable prafective group radical, to give a
@ompound of the formu@ (XXII) R60 RO9HHR7 0 Jél" S OPGRS8

0
)P\/ NHBoc JK/ NHBoc )K/ NHBoc
HO : HO™

HO

Iy

CbzHN FmocNH

NHFmoc
or can be prepared therefrom by standard transformations.

Likewise, compounds of type XIV are ordinarily commercially availabe, such as

G O O

/IK/ NHBoc )J\/ NHBOG J\/ NHBoc
HO™ HO™ ™ HO™ ™
L N 91

O OBn = S

0

BnO

5 orcan be prepared therefrom by standard transformations.
Compounds of type Xllf can be obtained, as described above, by Lewis acid-

catalyzed addition of appropriate amino alcohols onto protected substituted

aziridines
R
R B
BF.-OEt, SO A e
HO’V\NHPC+ L e 1 NRBoc \f 7 NHBoc
5 CH.C!
Boc HCh NHPG NHPG
& TFA
R
SO
v NH,

NHPG
10 as described in Tetrahedron Letters, Vol. 34, No. 41, 1993, 6513-6516.
Preparation of 2-oxooxazoiidine-3-sulfonamides of type XVIl and subsequent
conversion into suifamides is described for example in Organic Process Research &
Development (2006), 10(4), 770-775 and can be undertaken here from known amino
acid derivatives.
15 Methods for peptide coupling are described for instance in Bodanszky (M.

Bodanszky, Principies of Peptide Synthesis, 2nd ed, Springer, Berlin, 1993). Mention
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R3 V Y/(XXIIIl) and then convering into a compound of the formula (1), or

WO 2\6/63 /%98%%46802PCT/EP2009/003650 19e),f)org), or ?Bim}g%\l%%}g }{%O 3650

precursor of the formula (I) which occurs in enantiomeric
its chemical structure, by salt formafi@n with enantiopure acids or bases,

may t?@_rrﬂ%%m Q’n%e?hjc[)% %F?éiB%%iRPS‘?Eﬁ %Q%gﬁt%@?tﬁg %?R{%%igﬁs of
chiral enantlopure compounds such as amino ocaclas, separation o the
carbogidsi@eigmeystiobeineddiviie wayseasd élifvinalitr of echirdbauxilialps7)
r ' [ (s, ither | ing.i form the
A B o T S S R o
(Tetrag)edrasohelrting 1hto! fhisiolbdicatis oRicteio FsaltORbtha!cass Wirereonium
idli i u e ratio. ti ribed.in
Sl B o el T b Qo (s Bohc ity
Soc., &reaiot confirea td 8% pPodesbestaetivrilgeatind Strasniagutlin fetimination

and sBAMPIRR LR QESMY iqgrlg%%grﬁalg%? st e formed )ﬁ%%%@%q%é G M

compounds of the type XII (depi ere for the urc_aa'typé y
Wuts J2psrisielivedzmg peaptetiomtcSyothpsisndof arheltiley giVevedinpo Ut pf

e B R SR e e
butyloxyerRRE. dlzeraipe RS #ropryL Y ErRycaycarbonyl, benzylidene or
diphenylmethylidene protective groups; preferred carboxy! protective groups are
alkyl esters such as methyl, ethyl, benzyl or silyl esters such as trimethylsilyi esters.
The preparation of ureas is described in detail for example in G. Sartori; R. Maggi,
Acyclic and cyclic ureas Science of Synthesis (2005), 18, 665-758. The two amino
components are in this case reacted in polar or nonpotar aprotic solvents such as
DMF, dichloromethane, acetonitrile, where appropriate with the addition of a base
such as alkall metal carbonate or organic nitrogen bases, preferably triethviamine or
diisopropylethylamine and, where appropriate, an acylation catalyst such as
dimethylaminopyridine, with phosgene, triphosgene, diphosgene or phosgene
equivalents such as 1,1’-carbonyldiimidazole or disuccidinyl carbonate or
chioroformic esters to form activated urea precursors. Formation of the urea linkage
can also take place by using the appropriate isocyanates of one of the two coupling
partners. Ring closure metathesis (olefin metathesis) means the ring-closing carbon-
carbon linkage between two alkenyl groups through the action of the metallocarbene
catalysts of Grubbs, Hoyveda-Grubbs or Schrock in solvents such as, for exampie,
dichloromethane, benzene, pentane or THF with elimination of ethylene, preferably
at temperatures between 25 and 50°C, and s described for example in Angew.
Chem., Int. Ed. Engl. 1995, 34, 2039-2041; Acc. Chem. Res. 2001, 34, 18-29:
Handbook of Metathesis, Grubbs, R. H. Ed., Wiley-VCH, Weinheim, Germany,
20G3; Angew. Chem. Int. Ed. 2003, 42, 1900-1923; Angew. Chem., Int. Ed. 2005,
44, 4490-4527. Hydrogenation means the well-known transfer of hydrogen to
unsaturated carbon-carbon bond in suitable solvents such as lower alcohols, ethers
and esters through the action of a hydrogen atmosphere and use of transition metais

as catalyst. These and further medifications of carbon muitiple bonding such as
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HR710OPG 0HX.N7N HO ,D 0 .NA-Y (XIIl) 0 H R7 | NN-VNOPG R3
VUL, 20Preparation of compounds of type Il is for I %ﬁg'rect
wo 2al%/%étf’c§§r%%% commercially available amino alcohols usingegf%ﬂ%ﬁé ﬂ?§650
such as allyl halides or allylsulfonic &8ters in polar aprotic solvents such

Tk [ - id mploying stron .
hyd ro%?@%ﬁ%%@%%&%ﬁ@ ghge, itrgﬁr%f(%aé% §40ME £mRieving st Shple in
Orgaripogy146802PCH/ERR0091008650:00s Rékaniethyldisisdaneglatiatkali a double

. e ' : q |
o B e A E S Bverso
of a cprevibusiyipéegrotetiot fof elainpieity dormmtiomot el Bthiffe dasesrastric

s | ' I ' ' ' actions 1; . ...
B i ritenslbica L e P LIRS
chiral figpestective maip ward uake plabesin Adidid imiedia,ipidfesatbly ditute

i id, i - b ' I THF.or
el e s o L A T SRy Bhgscone
sourcagdreararhendvainiasaitate effvan JorobtaineteflontheomaterdalfySimmons-

: labl | ' Ivati ' lylation,on an
smin et 8l 20 Spalles as periee Ve AN 0 P
diethywaingieassianssieral feagaibidein J. Am. Chem. Soc., 1958, 80, 5323-5324;

difluorocyclopropanations can be carried out as described in J. Fluorine Chem.
2004, 125, 459, for example by heating with trimethylsiiyl fluorosulfonyidifluoro-
acetate and catalytic amounts of fluoride without diluent or in inert high-boiling
solvents.

Amino acid derivatives having a sulfone group in the side chain can be obtained for
example by cxidizing the corresponding cysteine derivatives or other sulfur-
containing side chains in inert solvents with oxidizing agents such as, for exampie,
oxone or m-chloroperbenzoic acid.

Amino acid derivatives having a Het-alkyiidene radical in the side chain are either
commercially available or can be obtained by alkylation as shown in the following

scheme under conditions as described above for the allylation,
O

o
H H
N N

. PG S 0 PG

PG H PG alkyl

Het jJ—alkyl — FG

where FG is a suitable leaving group such as halogen or sulfonic ester and PG is a
suitable protective group. The enantiomers of these amino acids can be obtained for
example by chiral chromatography. Alternatively, the derivatives can be obtained by
condensation of the heterocyclic aldehydes with amino acids or aminomalonic acid
derivatives, where appropriate with the addition of mineral acids or organic acid
catalysts or dehydrating agents such as orthoformic esters or inorganic sulfates and

subseqguent hydrogenation, where appropriate with chiral hydrogenation catalysts
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. ounds of type IX can be prepared by stand sses of
wo RRGMAEONP yp O BIOES AR 8650

organic chémistry, such as by Michael addtition of substitu

alcohols onto a,13-unsaturated este24€ompounds in the presence of

catalytic amounts of sodium (J. Org. Chem. Vol. 1569, No. 5, 2004,
01716-1719) or else by Lewis acigycatalyzed addition of apprppriately

stibstituted alcohols onto protected jaziridines 2,0 "BF3-0EtZ3 [SF=reY
O -CEQPG BocCH2CI2 COOB GoEA V--ON-H2 CGOO PG
Fi, 20Compaunds of type X iéorqi ril fcomme'rcially availaﬁle, such as
WO 202(8@'[)/ 009/003650 21 NHBoc 00 NHBocNH g&yﬂ
HO'-,,/HO-€bzHNFmMoe¢NHNHFmoc (alkyh 0,1

Het
R =Hor-COOPG @

where PG is a suitable protective group.

A compound of the formula | prepared by these processes, or a suitable precursor of
the formula | which occurs in enantiomeric form owing to its chemical structure, can
be fractionated by salt formation with enantiopure acids or bases, chromatography
on chiral stationary phases or derivatization by means of chiral enantiopure
compounds such as amino acids, separation of the diastereomers obtained in this
way, and elimination of the chiral auxiliary groups into the pure enantiomers
(process b}, or the compound of the formula | prepared as in Scheme 1 or 3 can
either be isolated in free form or be converted into physiclogically tolerated salts in
the case where acidic or basic groups are present (process d).

In process step h), the compound of the formula [, if it occurs as mixture of

~ diastereomers or enantiomers, or results as mixtures thereof in the chosen

synthesis, is separated into the pure stereoisomers, either by chromatography on an
opticnally chiral support material or, if the racemic compound of the formula | is able
to form salts, by fractional crystallization of the diastereomeric salts formed with an
optically active base or acid as auxiliary. Examples of suitable chiral stationary
phases for thin-layer or column chromatographic separation of enantiomers are
modified silica gel supporis (called Pirkie phases) and high molecular weight
carbohydrates such as triacetylcellulose. For analytical purposes it is also possibie to
use gas chromatography methods, after appropriate derivatization known to the
skilled worker, on chiral stationary phases. To separate enantiomers of the racemic
carboxylic acids, diastereomeric salts differing in solubility are formed with an
optically active, usually commercially available base such as {(-)-nicotine, (+)- and (-)-
phenylethylamine, quinine bases, L-lysine or L- and D-arginine, the less soluble
component is isolated as solid, the more soluble diastereomer is deposited from the

mother liquor, and the pure enantiomers are obtained from the diastereomeric salts
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or can be prepared therefrom by standard transformations. Likewise
f type XIV are ordinarily commercially availabe, such
wo %gdrggy%tégaprepared therefrom by standard transformatlorlljscBgFrﬂ%Q)Qﬁ{QQ3650
of type XIII can be obtained, as desc@tbed above, by Lewis acid-catalyzed
f riate amino alcohols onto protected stituted
ontai O R el BT F e o e,
racerviolc@hionds,fana f65“ﬂ13¥55lﬁxrﬁlsapm@t1cmaefc group such as an amino
ine-3-sulfonamides of pe, XV Il a uent c vers n
aro o S GGk PHOs e bR o
tartarpessibpgrmentd 2006)ic1at4), 770{F)SHadd- mm@lmdemaikemhe@ gom
a ry |ves 15Metho peptlde c
enant escr% r(k%|rf;llst<'au’(iij)ce i gcé%' él%fw Fégglafqggp?ﬁ@ be
conv@ww:yﬁrsaapd)pdaﬁnnag‘e\raﬁmm d;ﬁ&ﬁ)all\ﬁemtmnté@fn@d enantlopure amino
4 PCT/EP2009/003650 2 be made for example from the
mcids e TIonts o e AaC B T AR, AL gl acics
can bearbodiirtrdenpitiv cass(dy-Amniahete Satip A5 A7TindCETY ahddihactivedes,
: uch as, for e hopium salts (Tetrahedron
or i S e M uk O 35D, B
corremm@ir@e:tmamameﬁhemﬁrsam%g tfﬁeteahm@ren tiett. A198% 130 skARY,
ommun, 1994, Protectlve royps, the
mtrodﬁ%%%%ﬁl%or%%% @haﬁ%ﬁaﬁé %rfltyether afr%r JEE&B %8%)'&%&8“95/
carryiGresiie (eparatocericthe. dhdikréduts P ratectivesEnobpipijanteon or
h e 0 99). Preferre rot CtIV rou
oo Sttt e oL GG B
chiral fiyekelinagajcdrbenih bermglwytsarbonyl, benzylidene or
diphenylmethylidene protective groups; preferred carboxyl protective

groups are alkyl esters such as methyl, ethyl, benzyl or silyl esters such
A furthgriripssihiibilyibs ter1cToktpeepargtiomds wedsiswestinbes fo eletpjb§or

S
st s R M BRI RIS 0 s
framewgsls stactodas. ﬁw@l&tm:mm@@téeamene spiventssachisasi®MBploy other or
simplifieh §§%§Pﬁ %ﬁ?%%ﬂ%e\“ﬂ?% p%’c?rg%“allﬁ with the additic ne?afega%ﬁ)/e

base such as a arbonate or organic nitrogen ba es, p
pr GVfOﬁ%ﬂWﬂ|ﬁ@@ﬁﬁ@@@p@%ﬂ%&ﬂimemdsmmmpmmmee &y processes

knowr@ﬁ%lﬁl% ?@é?ﬁt%é“ﬁﬁ ??T%g]ﬂgélﬁm crL'J c;ﬂr}ethvvgtglt%hos en%osm!mctzve

triphosgene, diphosgene or phosgene equwalen S Suc
procesises &fmhenythiyaid ar dhe sydisestsdifyhedrbsinataortures, or else a separation

of enantiomers (or diastereomers) is carried out at an early stage of the synthesis
and not at the stage of the final products. A simplification of these separations can

likewise be achieved by proceeding in two or more stages.

Acidic or basic products of the compound of the formula | may be in the form of their
salts or in free form. Pharmacologically acceptable salts are preferred, for exampie
alkali metal or alkaline earth metal salts such as hydrochiorides, hydrobromides,
sulfates, hemisulfates, all possible phosphates, and salts of amino acids, natural
bases or carboxylic acids.

Physiologically tolerated salts are prepared from compounds of the formula | able to
form salts, including their stereoisomeric forms, in step h) of the process in a manner

known per se. The compounds of the formuia | form stable alkali metal, alkaline
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chloroformic esters to form activated urea precursors. Formation of the
[ can also take place by using the appropriate | t
WO ég@jﬁ e two coupling partners. Ring closure metathesif?ﬁgﬁb%g@g&g%o
metathesis) means the ring-closing 2&rbon-carbon linkage between two
carth AEAYLORHRSINBHN IR AR ARG MRRlion st o
Grubbs, Hoyveda%lru Ls or Sc roctgglan s@(ﬁ’veéﬁ Sﬁ&%ﬁé%@&%%&pqgfagems
such gichigtanisibanerbenzéer, peataneate T Hicnitl aiminatdamohethglenerganic

L

triethaieéamiresireoEiasw) v8-YoeHasdbatknss atidatHesisx@rytibsy s oButhine

iley-MGH, Weinhei ; Int, Ed. 2003, .

or arg R S R e A e R A G J0 R 158 e

to prepy e sheblatiop hrsidiians el Mdboainomgratiiofhyitibigeio téhin satrasedare
: - i ' sQlv S 10ls, ethers
bt e S e S SR IR S

hemisyHnsitiopNeeral as tekigse sthesecand farhes ufoditic atitiseofasarfonic, 4-

bromdBUNBIA BANEAR Uil % WIRRO0R(MASRORMIERAARDIONRERA 22

ydroboration, oxymercuration and epoxidation are
hydrosyeinpie s irejanieatic voirelios G apizndusdition, prgeo 2B atiseds, lactic,
; 0 [ .bo ried .qu : ‘
e ot o e G oy DA il B paete
acid. 1, 2-diols using an osmium catalyst, a stoichiometric 50xidizing agent such
as K3Fe(CN)6 in a buffer, where appropriate with the addition of chiral
ligands or premade mixtures such as AD--Mix in suitable solvents.

The incefiptopanatisissaie tadiedroantncbassioniusubhy sonaesy errptoying of
at leaSB5RENS, ANBERS '('S'f‘E?)%ﬁf@ﬁh{ﬂﬂt§aﬁ%)&?éf%@?ai@@?ﬁ%’ﬁép{glg)’al 8 salt of
d"zinc/Coppeér

method of Simmons-Smith (dihalomethane a couple) or
the comparan | Hisalermstiaahensier EQuRRAgnAay)sheraeiseribedddpenaiile in
compchAThIGRE R0 11875180, @%é%éﬂ%%@%@gﬁi@aﬂﬁ@s can

. be carried out as described in J. Fluorine Chem. 2004, 125, 459, for

physiclsaieie iyaiatathganier iasdiiesapriioofeshre apitituomadiate and
excip%@ﬁ@'ytic amounts of fluoride without diluent or in inert high-boiling

solvents. 15Amino acid derivatives having a sulfone group in the side

chain_ can be_ ob_tained for example by ox?d?zing_the cor_respo_nding
By red@¥HeINe G HANES A5 AT UHRANBIRG RIGS GRS ININATESRINE IR

.. with oxidizing agents such as, for example, oxone or m-chloroperbenzoic

suita b&:\’@_? fhﬁ\rﬁfﬁ@fb)éﬁ%@eﬁ@é@ﬁé@%ﬂfﬁg@ﬁ@i-an@/ﬁﬁ@ﬁwm@ﬁﬁl iisrslsidevhich
can b IRGRSIRRIARGPEMeLERIvAvalable of eamRe cbiAinad by aiglio

. lf%;)r a
as shown in the following scheme under conditions as descri ove for

prophylacyagdRr @ thamaeutic ysa isunaplensalimeydrou puititheabataléyemor
acute FHEAMERSIRHFDALGHS- RN RRIE RIOEEIYS Wﬂ%ﬂo@@a‘?ﬁ‘fi‘@%ﬁ’@@é in

. these amino acids can be obtained for 25example by chira
patienthpomRiogriisny ImRraiaaueho tnetieeinatioesisantss cissaniddswith

thromiSEEiensAlieNohing %eggjalxigbﬁw'ﬂ?Bv%%ve{if'&ﬁé?@gsaci% or

aminomalonic acid derivatives, where appropriate with the addition of
Theseinplsits aoi0s bty disia.craipaeciochyardtapaibenfosusivhacute
ooroné?%@??ﬂf@ﬁ@,%%@k%[ EIERRIG UQL‘E!%’F%%%%?%J%JB’ JLR9enO nsis,

where appropriate with chiral hydrogenation catalysts
pulmonary embclism, embolic or thrombotic events caused by cardiac arrhythmias,
cardiovascular events such as restenosis following revascularization, angioplasty
and similar procedures such as stent implantations and bypass operations. TAFla
inhibitors can additionally be employed in all procedures leading to contact of the

blood with foreign surfaces such as, for example, for dialysis patients and patients
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WO 2009/146802PCT/EP2009/003650 24 where PG is a suitable

rotective group. A compound of the formula | prepared by these
WO 2§p§éi%é%ggor a suitable precursor of 5the formula | whic G0dhfeAR09/003850

enantiomeric form owing to its chemaital structure, can be fractionated by
... Salt formati ith iopure acids or hases, chromatography on chiral
it o A AR S S POV Saraipnige Aok
thrombomip atied Ssutha$ enath essds e parafienatibtieatidsteleamensd hip joints.
obtained in this way, and elimination of the chiral auxiliary groups into the
pure enantiomers 10(process b), or the compound of the formula |
TAFzprdparedsas: i sschédeddr ondtoaateitme i @ alate dvithfrBestamin atdae
. converted intg physiologically tolerated salts in the case, where acidic or.
e R orbCEa0 B 1 B acGAr LRy che Bombou D

inflamihetformUikaf | dfiitrobdors aserabktiiiierofiastiézetniersior prapiigmeésssrat
results as mixtures thereof in the chosep 15synthesis, is rated into
reat B T Lo by oS RerAbty 5 v GoRaetn) Skare an
the sesueposttmeatarial o i the mécemitecbaposiadi o ihseciorpeua fiisiakle gosits)
form salts, by fractional crystallization of the diastereameric salts formed . .
nave G e e LT O e e e B s
and fochirdé statinayppHasessios thind articolac ol isvnl elr eonatagr aphionatoid
arthrit3RAUIEN, ol nanjomers are 20modified plica ael supparts (eslisd Pkle,
phases) and high molecular weight carbohydrates such as
such priaetyleellulose. For analytical purposes it is also possible to use gas
chromatography methods, after appropriate derivatization known to the
skilled worker, on chiral stationary phases. To separate enantiomers of
Furthahisdacaimicscanrtidwey lisacids Adissteredoimesiasaltsrdiffecingrigesohilittitylang
for it icall i J rcially available ba
such g o R R S RARRE S B harome
(ARD3 }lysihedhe-eysdsDetirginite| e pssischitieitonayenare istisomtéd Bk
inhibit§d s UG SAIUbIE dias SR ea‘?8?‘6%%§5%?1t“&? Lather liquor,
and the pure enantiomers are obtained from the diastereomeric salts WO
2009/146802PCT/EP2009/003650 25 obtained in this way. It is possible in
The m c?’%ﬂk?w%agf ', BHRGIRIEAQ EQH%%{%}Q%&%%‘P&% %%n&?glu?n Sa?%j[ltigﬁ%l rﬁcta} or
ormula 1 comprising a basic group such as an amino group with optically
transdaotiee adidssuciiias (F) asnphott®seutionit amitcDe rand iepartarieatio;
in%ravegbag(.?ﬂl*é@%w %frlgl' a3 g‘]ﬁ%@ L o@@%ﬂ%‘ij&u‘é?cfﬁ i%né%égﬁa%u%r%tents and
enantiomers. Chiral compounds comprising alcohol bF amine functions
other gafralkss Wbicorvente dnivithcappcd prdtdip adtindtezl lmrdyptiohallyoated with
TAF!aNﬁR{E%S%Qd enantiopure gmino acids.into 'the corresponding estelrs or
amides, or conversely chiral carboxylic acids can be converted with
carboxy-protected enantiopure amino acids into the amides, or with
The | Wt r [ ' lactic acid into. the .
e A M AT it
comprigsidue fimepd st incetiastiop fivenfolmrcsrt thest beetiireddondegdrating
formui%qfamn’éeéﬁg%r?ﬁgﬂ Qaﬂ?t?% o5k r%ﬂ%’@%&%lg@gz%ﬁar/et%m?%e%o&% NeP S%,
y crystallization or chromatography on Suitable stationary phases, and
where theprefintitativgttite motebiedactivel impiedjeagaimdyisuitableaxathedss.

Suitable solid or pharmaceutical formulations are, for example, granules, powder,
coated tabiets, tablets, (microjcapsules, suppositories, syrups, solutions,
suspensions, emulsions, drops or injectable solutions, and products with protracted
release of active ingredient, in the production of which conventional aids such as

carriers, disintegrants, binders, coating agents, swelling agents, glidants or
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15 A further possibility with some of the compounds of the invention is to
I lgstereomerically or enantiomerically pure starting. materials to
wo Zggeng’ﬁyéa framework structures. It is thus possible where A 5%%9%%303650
also to employ other or simplified pr@&esses for purifying the final
lubrtcBFr?Qut?Ro-m dé@%g}g‘gﬁ'@'sm zer raek’é%s? F? IEE \%Hm{hare
enantiomeric y or diastereomerical y pure by processes own fr
frequéitéhatured Hnid wiaigmean bepaﬁrmﬂ&emat@lm&gmnnosereom\&’ee titanium
cioid188REE HE STRIMES I P e TR BRSIE R HElES Sl o @
seéparation of enantiomers (or reomers 'is Barried SUt At & an e
cellulssagandfithel syntibsis, aadnat at dheegieigeof dite finct protsictsy ek ori
sunf[o%UBPlg'dgﬁBPocrf tggg%é‘%ﬁﬁﬁ&onﬁq enné5l i'sé% Sgh €& tfcI){ as, for
roceeding in two or more AGidicof basic ro Ugts o
examptanp‘rmnrhei wﬁtheéodnm@bh}avrbe}rmMerdmpczflﬂmemiseﬂts:braa friegedarm.
Pharmacologically acceptable salts are preferred, for example alkali metal
or alkaline earth metal salts such as hydrochlorides, hydrobromides,
The pBesuifateds!it@misulfatesasl pessibled \phoshhetd sy mhd dalts sibesdino dosage
units, Bfiena1A) heses ar calboxylc gcids, Rysiplodicall talerated salts are
prepared from comp un the Tormuta orm salcts mcIudlng
comptheid sitteeisometicfoiise ifvstapd). of tihe mase ss fomansageknosrsuch as

et e ety ol s el fam el g el e,

1000 aysprioptiptefesabhtinnedtdimmBimsalesditin lﬂwlcmgél’It&S’Uoh aslutions in
d I t 1 ia or
mpo O S8 P B e e T e

diethanolamine or triethanolamine, trometamol or else basic amino acids,

The d?ﬁy%@é@@'%’%‘r@d%’r‘ Q%@Q{n?é%'i"b@%dfa%l?%%ﬁ%%?g% Q'é 00Ty

have basic groups, It is also possible to prepare sta ifion salts
are, dwﬂmgmmmmm o tispaposehier buta |h(ﬁrrgmmbanﬂbrggrhm

1000 AEIE SEDARBXRanI e >§ga9b£8mrr it hspr%u Wivever, in some
phosphoric, methanes onic enzenesu oluenésulfonic, 4:

circu ﬂlﬁ@ﬂ@%ﬁﬂ@ﬁ@é@fdﬁ%@@i@héwmaimhﬁ wifluorpnaéthyiselfdaiy, dose

can bga&%wgﬂ'&)@@g}%? fgré'.fh %@lﬁ%ﬁ&%ﬂ'ﬁﬂé%ﬂp& a single dosage

glycerolphosphoric, lactic, m plc citric, fumaric, maleic, glu 8on IC,

unit orgaﬁm@ﬁiur@@tmf@r@attﬂﬂd@mue itier. Mhemliefttiedralss dtigesabdivided

doses@eg%%gﬁ%%ggenzed by an effective content of 15at least one
compound of the formula | and/or of a physiologically tolerated salt of the
compound of the formula | and/or an optionally stereoisomeric form of the

TAFlaQHmB%’r@C f”B%fé’&m A1e10891H %t%gr%?%%%%HggFgﬁ%%Eﬁt%wor

physiologically tolerated carrier, additive an ents
tog@thahm&@ﬁuéﬁtﬁhmeytresé@nt@ﬂmmmcbw@ie&tr&@@mespm@hzbztors),

thmm&@ev%%tlon andm%r%)p%%glfg gltledFlgsor egr%'%/f?% &B%E%Baéf{egd% ?‘ﬁﬁ%n

proflbrmqfﬂmcmwws ammrepﬁﬁrmmvesr@egui@tbre pcﬁtmod@bmrﬂwmptd}lamnng
agentgcgr@@ﬁﬂg |n humans. They are suitable both for an 25acute
treatment an or a ong-term therapy. TAFla inhibitors can be employed
in patients suffering from impairments of wellbeing or diseases associated
Examﬁﬂ% thromboses embolisms, hypercoagulability or fibrotic changes.
ese include myocardial infarction, angina pectoris and all other forms of

Final pedectoronarg syl oieier stioke yengiserafipstassutaicivettors (osp-, ESI-

MS) aHS'WN%PQﬁ? 9B 0ok8 anneaRaliRM,embalic or thiom %br?rt'e:ae Yels o
caused by ¢ardiac arrhythmias, cardiovascular CVENts sUch as restenosis

TemD%ﬂtbmfrgﬁrevﬁsmmmza&grﬁ%Qiebhastﬁ%mﬁamiarqmmmﬂupmeﬁuc@ @s°Cto

24°C). W@%ﬁ ?r‘i'fﬂﬂ?r d? Fations, Tt%?%h'”é‘r' WCHME mean

litiona e emp proce ures Ieadlng 0 con tact o
dlmethmifhrfpeergrﬁ%m%@srseehsaé foraezahbles funtialysis pajié ntslahd
patients
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WO 2009/146802PCT/EP2009/003650 27 with indwelling catheters.
TAFla inhibitors can be employed to reduce the risk of thrombosis after
WO 200%iki$é cedures such as operations on the knee and R Jéta0PAPR3650

inhibitors are suitable for the treatmegt of patients with disseminated

5intravascular coagulation, sepsis and other intravascular events
tetrarg%% TR tEU-NiR 5 Hﬁﬁ%%%ﬂ?&)@r%ﬁ%ﬂr%&ﬁ?@% AdWiHEmafY suitable for
azabdhedqtriepbidaxisienditeatmental patiems vdthatheiesslermsisdiabetessual

eﬁgd the metabolic syndrome and the sequelae thereof. Impairments of the
COnVE B dStatic system (e.qg. fibrin deposits) have been implicated in

Unlessietitadishe teasinghto tanes gramiik end tumesmetpstasisdtdand foowing
d.{,jl?ﬂammatory and degenerative articular disorders such as rheumatoid
CONAPiitis and arthrosis. TAFIa inhibitors are suitable for slowing down or

Methcpréventirgsdotoprocesdds. Jsphetdhesineieations, eidkiedseeiBABIam

. inhibitors.are.fibratic, changes of.the lung.15such ronic, obstructi _
mob e ALy e S ne AR S L min )t
95:5 (the eye)suabas (rimaepesitsdellowineneys mperations o TAFRINNBHSES ature:
30°C are also suitable for the prevention and/or treatment of scarring. The

"medicaments of the invention can be administered by oral, inhalational,
Methork Btat@ri20trBhsdermealsadmimisration & bynsubsatameouséntpatieylasbile
phasef%@%&%@fﬁlpb.'@5%%[9/9“ r%?@ﬁp?@gr _aclim I{H%BE:”%I?? SR f%rﬁg:'Slt

~is possible for stents'and othier surfaces which come nto' contact wit
(1.4 miridpanl Trothe! biddynio) btoeoated withmTARa iahibions-253¢re invention also

relates to a prqcess forproducing icament, which comprises making .
Metho§ séu'it% }emc{gsagaet Bsrfo‘nbfrr'é)%el§1féz§'s" one%@m%ﬁﬁ@o@ﬁ&%‘f’%ﬁ@%i@% /o
TFA:GM3ONasebsallyr suitable anchphysidodically telprated cariesand where s

_appropriate, further suitable active ingredients, additives or excipients.
(4 mingoBumabte sbiidrol phartaegetdatdoddifations are, for example,
Metholk & SRrpRUAEhFoaBR RS 1 l%@’rﬁﬂé'cg?%ca%ﬁlr%?ﬁ SHPRORILIB® o,
syrups, solutions, suspensions, émulsions, dtops 6 injectable sofd ions,
formicanddpdycts withquwrastart iiense of @chive ingresEnias thenpraduction;
of which conventional aids such as carriers, disintegrants, binders, coating

min) tage?itsd sttty g nis 2ghtanie 8F: W65 min),
flow FE%QQW&%W@%?%%Q%@SO 28 lubricants, flavorings, sweeteners

and solubilizers are used. Excipients which are frequently used and which

Methogh&y Belmenitibhbe srehneghésiumreafbomatt Sitagiasiedityits) ladtdeo
ital Ic, milk ' in, llul d
S A e N S S o ek

rate: 1PEAMEOf388RME R Ralyethylene glycol and solvents such as, for
example, sterile water and monohydric or polyhydric alcohols such as

Methogfic &l MRe \pisdehsaddidiealprot fcROampreréraply pradigcsdtafd +

o ini ed in sa its, where _ it comprises.as active )
0.1% f?ﬁ%ﬂé&%ﬂa pgﬁgulagagggogm%acme@?%%% mmT% 25%3 (?. min) to 2:98
{4 min) to 2:98 (5 min) to 97:3 (5.2 min) to 97:3 (6.5 min), temperature: RT.

Method G: column: WatersXBridgeCqg, 4.6*50 mm, 2.5 um; gradient: HoO +

0.05% TFA:CH3CN + 0.05% TFA 95:5 (0 min) to 95:5 (0.2 min) to 5:95 (2.4 min) to
5:95 (3.5 min} to 95:5 (3.6 min) to 95:5 (4.5 min), flow rate: 1.7 mi/min, temperature:
50°C.

Method H: column WatersXBridgeCqg, 4.6*50 mm, 2.5 um; gradient: HoO +

0.05% TFA:CH3;CN + 0.05% TFA 95:5 (0 min) to 95:5 (0.2 min) to 5:95 (2.4 min).to
5:95 (3.2 min) to 95:5 (3.3 min) to 85:5 (4.0 min), flow rate: 1.7 ml/min, temperature;
40°C.
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10compound of the invention of the formula I. In the case of solid dosage

nits such as tablets, capsules, coated tablets or suppositories, this dose
WO 2@&.% gﬁ%o about 1000 mg, but preferably about 50 to 38@54@%@9@%@03650

the case of injection solutions in ampule form, up to about 300 mg but

f ly about 10.t0 100 mg. 15The daily. doses_indicated for the :
Mt S R SOt 8k e EpestatE o i *
0.05%R 9tV JOR wm@@%mfgwdt@.b R @PoWe? g 194 PRI 8 o min 1o
active ingredient Igreferably about 50 m%g) 500 mg. However, in some

98:2 (Gird TR Q21 Reinor igWeriik: 61668 inale 8186 B sppFdpriate. The
Methdtally slsensary beasipinistesedeithar byA, ﬂ%@@:ﬂﬂ%@twtion in the
form of a single dosage 20unit or else a plurality of smaller dosage units
0.05% My ratittipld adhiMi¥iratienast. diyidedhdosésHt afttioularin®a&AIS.25 min),
Fla inhihitqr dmipistered both as monotherapy and in
flow r%?mmgﬁ‘c&f%ﬁnggﬁﬁgr%ﬂﬁﬁll antithrombotics (anticoagulants and
Methqsidfelet/agyregedtiodsphéitasS),225tm oty balytiés (pastienadep@etifiees of
Lvery type), other substances having profibrinolytic activity, ‘
T A G barheN e g AR B IED A Bl Se B AR 13- i arth 4
(2.45 ﬂ,ﬁ,q'?rrhythmics. Examples 30Final products are normally determined by
" mass spectroscopic methods (FAB-, ESI- MS) and 1H-NMR; the main
Methoselksrwin mblh peakewrs Mdicateddin eachadiss! Tehyidratubed e TFA:
Statedi ' . ; 0 (21€ to 24C) -
e A RS RE RS S AR S T
tempegaietiytérmamide, HATU means 2-(7-aza-1H-benzotriazol-1-y1)-1,1,3,3-
- T hyluroni , .
e oS, HOAt rane Ry P P S Mht ol Bsbfat on sl
gel Wit&ﬁﬂ%@iﬁﬁ@?ﬁﬁjgéatafé%éﬂh’éﬁd@Wﬁ@@bﬁﬁdﬁ?m&f@m@@éwl separations on
reve rs%@i”ffﬁ%é‘é’rgﬁ-!f’% dilplesipraied eieomise, ey I&/%@%@'Yﬁ%ﬁﬂgﬁ%ﬁ%rﬁ%se,

out under the following 5conditions: Method A: = method column:
on C134BRaPE3966 20,8aHip Pucagh RIS @-prh Anssisitenpiibeenixtures as
mohil CH3CN:H20 + 0.05% trifluoroacetic acid (TFA), gradient: 4:96 (0O min.) to
N ”BQEP??EO min.) to 95:5 (2.4 min.) to 4:96 (2.45 min.) flow rate: 1.0 ml/min.,
Evapotedipre taody S8€ nboMelthadd: wakimm Rirendoeneyunalif 2qx2-0

m ' terial 3 ,um, mobile phase: CH3CN:H20 + 0.05% TFA,
evaporgargééig‘ﬁ??gggﬁg r%itl?) to 95:5 (1.2 min) to 95:5 (1.4 min) to 7:93 (1.45
Examptén)-flow rate: 1.1 ml/min, temperature: 30C. Method C: column:

sro MR T S L L 00

azabicE82 P5jotn) ctiawl (479, 14 8 BY/tSisitenizsiatureidbNs dethod I
column: Waters XBridge C184.6"50 mm; 2.5 pm gradient: H20 + 0.1%
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formic acid:CH3CN + 0.08% formic acid 97:3 (0 min) to 40:60 (3.5 min) to
2: 98(4 min) to 2:98(5 min) to 97:3 (5.2 min) to 97:3 (6.5 min), flow rate:
WO 2000\ rRH- temperature: RT. 20 Method E: column: YMC%@%@D@WOS%O
mm, 4 ,um, H80, gradient H20 + 0.0 TFA:CH3CN + 0.05% TFA 98:2 (1
min) to 5:95 (5.0 min) to 5:95 (6.25 min), flow rate: 1 ml/min, temperature:
RTyMethod F: column: atersXBndgeCrs 4. 6*5 mm, 2.5 pm, gradient:
"H20+w, 0. 9% Torriic-atid: N+ 0. 1% forric-atid, 97:3 (0 min) to
40:60 (3 5 min) to 2:98 5(4 in) to 2:98 (5 mrn) to 97:3 (5.2 min) to 97:3
(6.5 min), temperature:*RT. Method G: column’ \BNatersXBrrdgeC|a 4.6*50
mm 2.5 pm; gradient: H20 + 0.05% TFA: CH3GN + 0.05% TFA 95:5 (0
9@&95 :5 (0.2 min) to 5:95 (2.4 min) to\/95 (3 5 min) to 95:5 (3.6 min)
O\/teN “(4;45) min), flow rate: 1.7 ml/min,tempe atqqe 20C. 30 Method H:
5; in WatersXBridgeC18, 4. 650 fim »2.5ipri gi&dient: H20 + 0.05%
F/A % .05% TFA 95:5 (0 mrn) to 95 (0.2'min) to 5:95 (2.4 min)
“to 5 9 2 to 95:5 (3.3 min) tg 9 ‘mi ow_rate: 1.7 ml/min,
tempe C. WO 2009/146802 CT/EP2 30 Method I:
eatumn Merck Chromolith FastGrad RP-18e, 50x2'mm); gradrent. H20 +
0.05% TFA:CH3CN + 0.05% TFA 98:2 (0.2:min) to 2:98 (2.4 min) to 2:98
(3«2 min) to 98:2 (3.3 min) to 98:2 (4 min), flow rate: 2.0 ml/min,
temperature RT. Method J: column: YMC Jsphere 33*2 mm, 4,um,
Oﬁgtt H20 + 50. OSQ/TFA §H3atﬁ+ 0.05% TFA 98:2 (1 min) to 5:95
\/ﬁ fi).to 5:95 (@QS'mrrt)J /m|n temperature RT. Method
mn YMC phe/e\;*v*z m,:4_pm, H80,.gradient: H 0 (11{5%4

J'\FEKCHIBCN+OO %@964(0m to 5:95 (2.0
O t0 96:4 (2.45 min). 18 Method L:_calumi YMC Jspher 4 pm \L
112 o 95:5 (5
T. Unless NH,

gradient: CH30H + 0.05% TFA-H20/ 0.05% TFA 2:9
min) to 95:5 (6.25 min), flow rate: 1 ml/min, temperature:
indicated chrom phic ons were carried out on
A g aggel Wt}q V\ﬂj/l acepzﬁe.i?hﬂﬁfan%nr% 'r%%t%ts Hob ﬁlglphase
2.64 nmrepaﬁagverséﬁamtloﬁs:mrbéﬂeizerbedqehase tR&gsilica gehtdPRIdC)tivaref
cafri indica ed %-rerm on C18- hase as stati
2.57¢g %ta ‘?ﬂ ™ Sﬁ: mo em! 0 %106ng arb"tr‘? Si ?Vgggrg Légf

Se an acetonltr mixtures-as mobile phase
und erseﬂ/@ntsrﬂmanm&llwt@m@rﬂatenmtﬂem reduckucpress inbdwadrotacpnceniration

and re%%%ﬁﬁl}%'tigﬁ%?o%tt%égt%hép %grg ilgr!:e'sls solid was filtered off with suction
and dried under reduced pressure {3.74g).

"H-NMR (DMSO-d6, 400 MHz) &lppmj = 8.23 (s, 1H), 7.77 (d, 2H), 7.45-7 40 (m,
3H), 4.49 (1, 1H), 3.68-3.31 (m, 1H), 3.48-3.40 (m, 1H), 2.96 (ddd, 1H), 1.94-1.81 (m,
1H)}, 0.88 (s, 5H).

B. {S)-1-Allyloxymethyi-2-methylpropylamine

1.25 g (60%, 31.36 mmol) of sodium hydride were added to a solution of

3.00 g (15.68 mmot) of (S)-3-methyl-2-{[1-phenyimethylidenejaminolbutan-1-ol in

28 ml of dry THF, and the mixture was stirred at RT for 45 min. Then 1.43 ml

(16.46 mmol} of allyl bromide were added, and the mixture was stirred further at RT
overnight. 20 mi of methanol were added to quench, and the mixture was acidified
{pH 1) with 1N hydrochoric acid and stirred further. After 3 h, the reaction mixture
was washed twice with dichloromethane, and the combined dichloromethane phases
were extracted with 1N hydrochloric acid. The combined aqueous phases were

basified with 1N sodium hydroxide solution (pH 14), saturated with sedium chloride
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(S)-6-Amino-2-[3-((9S,12R)-9-isopropyl-11-ox0-2,7-dioxa-10-
azabicyclo[12.2.21octadeca-1(17),14(18),15-trien-12-AureidoThexanoic
WO AR 00/146800P CT/EP 20091003650 31 1-1A  FEEEFRO09/003650

(S)-3-Methyl-2-{[1-phenylmethylidergglamino}butan-1-ol 2.64 ml (2.78 g,

26.1 rpol) of.benzaidehyde were added to a stirred solution of 2.57 .
and e R b TGP oLt AR e G Gtbegoton
step. S hndenreihedwithoa vates deapder odedburcCeotingrwas a0 wedrby and

a1£1éjnrecr stallizatjon from h%%tane. T(ge caolorless solid Wdas.1 56

conc C%pa %ntratlj}((){‘l}]a up once in dichio e trate
il ereadoﬁ‘1 With stctioh And dried Und8r'te deiﬂ' S (%9?&85'.
of thelttidNMR (DM EBQvd s 40E:Metr pg[pamlen8i3(Enlid), 7.77 (d, 2H),

45-7.40 (m, 3H), 4.49 (t, 1H), 3.68- 1H), 3.48-3.40 (m, 1H), 2.96
Lemg e T AR s g ke
C.  (SHIFAlyerysrdthgl2nEmiKSylaatinexd 2810 (60%n 34\ 36 opylohrobmoy!)-
odium hydride were added to a solution of 3.00 g (15.68 mmol) of
2“(4"a@f9§¥ﬁgépﬂl%gtff1%§%§%aetﬁwylidene]amino}butan-l-ol in 28 ml of dry
25.74THB S e atjixtiufe veagtstilisecbabRé fot)45 @ Tben 1943 mu itkdd€arbonyi-
, mol) of. allyl.hromide were added, and.th i was sfjrred further at
aming B G iR RE i DL e Hiote, MR RRhe
additiovasfatigitfigd pH4 yrwithi 1o NyHrocheylocacictdacbsticiad fLrtbgrg AS&03 hmol)
he.reaction mixture was washed twice with.dichloromethane, and the
of N N R S S e R A AR Bt fnenc
overngtidit Thes domirdexhd quemes phase siive ne 2idibasivied taitbnldN> Sodithml acetate

roxi lution, (pH, 14)..saturated with sodium chloride WO .
and W e S RS R  eRanstits
hydroaiterates cehdjustivng dnecph ade neactirextaatioscstiepn ShEaterabihed

[ s were.dried over sodium sulfate, filtered and concentrated,
conce R e e S e SRR
13.55 hetitlectenpodrbwere:obtaieedcdanzale yellow liquid. 5LC/MS (method

Lo A% 68 TN mizs 1442 M0 5

D. 9H-Fiuoren-9-yimethyl {(93,12R)-9-isopropyt-11-oxo-2,7-dioxa-10-
azabicyclo{12.2. 2Joctadeca-1(17),4,14(18),15-tetraen-12-yl)carbamate

A solution of 1.25 g (2.20 mmol) of 9H-fluoren-9-yimethyl [(R)-1-((S)-1-
allyloxymethyl-2-methylpropylcarbamoyl)-2-(4-allyloxyphenylethyllcarbamate and
0.40 g (0.659 mmol) of dichloro{o-
isopropoxyphenyimethyiene)(tricyclohexylphosphine)jruthenium (Hoyveda-Grubbs

catalyst) in 610 ml of dichioromethane was stirred at 40°C for 24 h. The reaction
mixture was then concentrated, and the residue was purified by chromatography on
silica gel. 1.03 g of the desired compound were obtained as a colorless solid.
LC/MS (method A): R: = 1.75 min, m/z: 541.3 {MH"].

E. (95,12R)-12-Amino-9-isopropyl-2,7-dioxa-10-azabicyclo[12.2.2]octadeca-
1(17),14(18),15-trien-11-one

A mixture of 6.82 g {12.62 mmol) of 9H-fluoren-9-yImethyl ((93,12R}-9-isopropyl-11-
oxo-2,7-dioxa-10-azabicyclo[12.2 2]octadeca-1(17),4,14(18),15-tetraen-12-yl)-
carbamate and 4.4 g of 10% Pd/C in 880 ml of methanol was stirred under a
hydrogen atmosphere at RT. After 6 h, it was filtered and freed of solvent. The

residue was separated by preparative HPLC. The required fractions were combined,



10

15

20

25

30

C. 9H-Fluoren-9-ylmethyl

R)-1-((5)-1-allyloxymethy1-2-methylpropylcarbamoyl)-
wo th&%ﬁ-% phenypethyl]carbamate 25.74 g (58.04 mmolﬁ)gfw EP2009/003650
(R)-3-(4-allyloxypheny1)-2-(9H-fluorgm-9-ylmethoxycarbonyl-
amino)propionic acid were introduced into 400 ml of THF and, after
aceto ] e T 56 O o A GG PRy By BB asife

successive agazﬁ
slightigradiili98 il 8 ummitdtaob dh MrediTycl ehesdcarphdimitdes stited@tREyveral

) After leaving the mixture to stand. overnight.it was filtered and, )
times Y R et A T A RIRE CIm S et S b eKggsodium

sulfatsyfittessivehdvitn sattratied. isiumdticzdmnats solictioneandtidiite

drochloric acid. The grganic ph was dried r.sodjum sulfate and
aceta Y B BT R R R s i hatooraniy on
LC/MSiliceetedd1B8)58,g-0f O re@siredzcomhayhtHiere obtained. LC/MS

(met AVt = 1. in, m/z; 569.3 WW . 9H:F -9-ylmethyl
" R TP R aatte: B (B BRI 100
2,7-diazabiCyslo{h ZyrRijdGtadeeibisy#, 14 (@M8) A dptradrickR4Rcarbamate 20A
Nures lytion of 1f25 g (2.20 mmol) of 9H-fluoren-9-ylmethyl [(R)-1-((S)-1-
yhur A o“?@%@tﬁﬁ-2-methylpropylcarbamoyl)-2-(4-a|IonxyphenyI)ethyI]carba
A solutnartecdridi®.40(4. §8. 659 ohnod heof-didhldR(G~amino-6-tert-
isopropoxyphenylmethylene)(tricyclohexylphasphine)ruthen
oo B P o B e Bt
triethylCier 24010 . T heg rea6om 26 it ur beasy tiiénidanckenina@&dnantl the

. esi a ified by chromatogr on silica gel. 1.03 f the desired
eSO R umacprsn s on leadeL T 07 s
20 mi of7BMitnyeyadsitd STMHRIxEe was stirred at RT and left to stand overnight.

24 2-AmMiNQ;9-i 1-2.7-dioxa-10-azabicyclof12.2.2]octadeca-
=vep ST AUERC SORIRILE DRI e Blig 2 egeeiee
water, gHivil oredr@aylinetiad (88 1 dR)Dasepropjlal tulfate, filtered and

-2 7-dioxa-10- icyclo[12.2.2] ca-1(17), 18),15:tetraen-1
conee e R S b R e R o e i S
fracticondeera lepdrogernatrmbipierefar RiTodiftbe. 6Sudivabifiteredstadreadsoff to
: .resi db tive HPLC. T ired
ke SOMEH) TR MR L oA LT s e
combinedtoniridoyds svaporatattioff, arwt tel resutting e ditersisahutionrwastrated.
0.73 g%@ﬂ?@sﬂm@%\éﬁ!é?ﬂ?ﬁ \’X)g% %%i%ilﬁ%gicarbonate. The aqueous phase was

extracted several times with ethyl acetate, and the combined organic
LC/MPphastbatete: diet ob8rmeodionzsakatd, Hiliéréd and concentrated.

AT raphy, on,silica-ge yv'gb }%é_ cetats _egrhan(_) nixtures

o, GRS S e
azabioyin[32 L 2[middeaer{iButiA(18),15-trien-12-yl)ureidothexanoic acid

) BRI RO A RS A2 B e T R
071 o) SIERER TR S R et
isopropyl-11-oxo-2,7-dioxa-10-azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-
yhureidolhexanoate was dissolved in 11 mi of dichicromethane, and the same
volume of trifluoroacetic acid was added. Stirring at RT for 4 h was followed by
conceniration and fractionation of the residue by preparative HPLC. The required
fractions were combined and, after evaporation of acetonitrile, mixed with dilute

hydrochloric acid, concentrated further and finally freeze dried. 0.42 g of the title

| compound was obtained as hydrochloride.

"H-NMR (DMSO-d6, 400 MHz) & [ppm] = 7.79 (3H, s, br), 7.22 (1H, d), 6.99-6.90 (m,
3H), 6.87 (d, 1H), 6.29 (d, 1H), 5.79 (d, 1H), 4.32-4.17 (m, 3H), 4.10 (dd, 1H), 3.29-



yOureidolhexanoate 10A solution of 1.59 g (4.68 mmol) of tert-butyl
S)-2-amino-6-tert- butoxycarbonylaminohexanoate hydrochloride, 1.43 ml

WO 20084 4049230 mmol) of triethylamine and 0.76 g (4.68 mr&ly $P2009/003650
carbonyldiimidazole in 25 ml of dimethylformamide (DMF) was stirred at

| f dt sqlutio 5a.in.2 f F was added. The
318 (e el e A A 0 16 Sl OvBiTagiA. T Aparavolnn
1.78-sa\emt Was) followed, Bypadtdiondyetmeen ethyl acetate and water, and the
rganic phase was dried aver sodi fate, filtered and concentrated.
LC/M%&“%EESJUZ\ A gé,, 's'e%g?a@@’ﬂﬁ edgéam%a%w&LC, and the required
The fdtastiogsaneneptesnbirechatulrfeesin ohasetiniitle Sedivwn bicarhsingiag the
approlvas usaedit% n‘;“ﬁ:% stlﬁglh:%%algalpe ani_ the mixture was extracted with
PP g{hyﬁeacg}éie. S6combRed o\‘é’é’ﬁ? ‘phases were dried over sodium

Exampldfatelidittered and concentrated. 0.73 g of the title gompoupg-was | Method
obtained. LC/MS (method A): Rt = 1.68 min, m/z: 649.4 [MH4]. .G.
(S)-6-Amino-2{3-((9S,12R)-9-isopropyl-11-oxo-2, 7-8i3%a-18M ]

1-2  azabit§rie[AdhdloqrdeRpHbi14(A3)idbtnen-12-y@ureigpThexangic
acidi250.71 A ol) of tert-butyl

(S)-6-@%?1%@?8@&%%9%?}%8?2-[3-((95,12R)-9-
isopfopy 11461 B-diexa-1Qmrahieyalofdd da2]dctadeca-1(17),14(18),15

-trien-12- yOureidoThexanoate was dissolved in 11 ml of
dich o%'%ethane, and the same volume of trifluorgacetic acid was added.

1-3  Stiring poRIfond-h-iBagrolpuenhmyirpncemtaiion g fractipnation|of the

resid preparative HPLC, The required 30 fractions were combined
and éﬁ?@é%a%fﬁé%ﬁ%?‘é%@%ﬁi ife OFEBCHIth dilute hydrochloric acid,
concelftrasec{ughensandrinaliy fieside Ihied 42 g of thejtitle compound

was| obtained as hydrochloride. 1H-NMR (DMSO-d6, 400 |MHz) g[ppm] =
7.79 Fﬁ—% s, br), 7.22 (1H, d), 6.99-6.90 (m, 3H), 6.87 (d, 1H), 6.29 (d, 1H),

1-4  5.79 (&) B2 B/ ((95 3R /M 104edolH), 3.2 WO 5075 | A
2009/ 4682[122PZCT/EF%2§ 9/003650 34 3.18 (m, 3H), 3.12 (dd, 1H),
2,06-B" 8PN 20919933572 (m, 2H), 2.65 (dd, 1H), 1.7811.2 (m, 11H),

0.72 kBt ABTAR, 210htaMAS (method A): Rt = 0.94 min, m/z: 493.4

[MH]., he following examples were gbtained injan analogous manner
by enﬁﬁgz)irfé thgg)égﬁﬂ%bﬂ S PGSO Thstead of Valinol: Example
Namedri (min) m/z [MH1 Method 1-2

(S) Amino-2-[3-({R)-1.1-0x0-

b

S)-6-Amine-2-[3-((R)-1.1-0x0-2.7-dioxa-10-
= gzlab@‘%ﬁ@.’é%‘é&gg&lgﬁkﬁ‘?@%ﬂﬁ-ir‘ien123y@}°Ure d6Théxandic
acid Qxéex2,7-dioxa-10-
azabicyclo{12.2.2]octadeca-
1(17},14(18),15-trien-12-yhureidolhexanoic

acid

1-6 (S)-6-Aminc-2-[3-((9S,12R)-8-cyclohexyl- 1.02 | 533.3 A
11-0x0-2,7-dioxa-10-
azabicycio[12.2.2]octadeca-
1(17),14(18),15-trien-12-yhureidolhexanoic

acid

1-7 (S)-6-Amino-2-[3-({8S,12R)-9-ethyl-11-oxo- | 2.26 479.26 | C
2,7-dioxa-10-azabicyclo[12.2.2]octadeca-
1{17),14(18),15-trien-12-yureido]hexanoic

acid
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451.4 1-3 (S)-6-Amino-243((R)-9,9-dimethy1-11-oxo-
2,7-dioxa-10-azabicyclo[12.2.2]octadecal(17),14(18),15-trien-12-yOureid
WO Z0PREGHRAR acid 0.93 479.2 A 1-4 (S)-6-Amino-2-[3-((9S, ARy AR ZHSLGO3650

phenyl -2,7-dioxa-10- 35

2cal(1 ). 14(18).15-trien- 17-\/ﬂ||rp'dn|hpyan ic
o 2t Aot e R d eyt 445 25 1€
OXo- de@xa-é@xa 10- _
azab lo[12. E}P% octadecal 17),14(18),15-trien-12-yOurejdoThexanoic
acid 1 § 21l % ¢S 2-[3-((9S,12R)-9{cyclohexyl-

11-0KQ(37):dl@9<ﬂ%§L®5 trien-12- yi)ureido}hexar}oic _
azabicyclo[12.2.2]octadecal(17),14(18),15-trien-12-yOurejdolhexanaqic
acid 1702°533.3 1-7 (S)-6-Arnino-2434(9S,12R)-9-ethyl-11-o0xo-

1-9 2, 7-diggad dagabioyeiqbs 2. 2&9@4@&0@&&%7? 418 s ho-en7lzzyOuteid
oThexanoic acid 2.26 479.26 C

ox0-2,7-dioxa-10-
azabicyclo[12.2.2]octadeca-
1(17),14(18),15-trien-12-ylureido]hexanoic

aeid

1-10 (S)»~6~Amino—2—{3—[(98, 12R)-8-{(S)-sec- 241 150724 1 C
butyl)-11-ox0-2,7-dioxa-10-
azabicyclo[12.2.2]octadeca-
1(17),14(18),15-trien-12-yljureido}hexanoic

acid

Example 2-1

(S)-6-Amino-2-[3-((13S,16R)-13-isopropyl-15-ox0-2, 1 1-dioxa-14-
azabicyclo[16.2.2]docosa-1(21),18(22),19-trien-16-yl)ureidc]hexancic acid

A. {R)-1-(2-Hept-6-enyloxyethyl)-2-methylpropylamine

A solution of 3.00 g (15.68 mmol) of (3)-3-methyl-2-{[1-
phenylmethylidenejamino}butan-1-of (1-1A} was prepared in 28 ml of dry THF under
argon, 1.50 g (60%, 37.51 mmot) of sodium hydride were added, and the mixture
was stirred for 45 min. Addition of 2.83 g (15.68 mmol) of 7-bromohept-1-ene was
followed by stirring further overnight, cautious quenching with 20 ml of methanol,
subsequent addition of 300 ml of 1N hydrochloric acid (pH =1) and stirring at 40°C
for 2 h. The mixture was washed with dichloromethane, and the aqueous phase was
adjusted to pi 14 with 1N sodium hydroxide solution and extracted three times with
ethyl acetate. The combined organic phases were dried over sodium sulfate, filtered
and concentrated. 0.91 g of the crude product was obtained. The crude product was
reacted further without further purification.

LC/MS {method B): Ry = 0.72min, m/z: 200.2 [MH"].

B. 9H-Fluoren-g-yi-methyl [(R)-2-(4-allyloxyphenyl)-1-({S)-1-hept-6-
enyloxymethyl-2-methyipropylcarbamoylethyllcarbamate
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WO 2009/146802PCT/EP2009/003650 35 1-8

S)-6-Amino-2434(9S,12R)-9-methyl-11- oxo-2,7-dioxa-10- 2.21 465.25 C
wo 2&#&&6}?&%%12.2.2]E)ctadecz);1- Y PCT/EP2009/003650
1(17),14(18),15-trien-12-yOureidolhgganoic acid 1-9

w sol FUTATRY 299 ER) SO Q1e2 Zoect0: 23950779,
tyrosine in 46 mi of DMF was mixed with 0.77g (5.02 mmol) of 1-
hydroxybenzotriazole and 1.04 g (5.02 mmol} of N,N’-dicyclohexylcarbodiimide and
stirred at RT for 2 h. Then 0.91 g (4.57 mmol) of (R)-1-(2-hept-6-enyioxyethyl)-2-
methylpropylamine was added, and the mixture was stirred further at RT and left to
stand overnight. The precipitate was then filtered off, the filtrate was concentrated,
the residue was taken up in ethyl acetate and washed successively with saturated
sodium bicarbonate solution and dilute hydrochloric acid, and the organic phase was
dried over sodium sulfate, filtered and concentrated. The residue was separated by
preparative HPL.C, and the required fractions were combined, freed of acetonitrile
and extracted with ethy! acetate. The organic phase was dried over sodium sulfate,
filtered and concentrated. 1.02 g of the title compound were obtained (method D) R,
= 5.49 min, m/z: 669 [M-H+HCOOHT.

C. 9H-Fluoren-9-yl-methyl ((13S,16R)-13-isopropyl-15-ox0-2,1 1-dioxa-14-
azabicyclo[16.2.2]docosa-1(21),4,18(22), 19-tetraen-16-yl)carbamate

A solution of 1.01 g (1.61 mmol) of 9H-fluoren-9-yl-methyi [(R)-2-(4-allyloxyphenyi)-

(0.24 mrmot) of dichloro(c-isopropoxyphenyimethylene)(tricycichexyiphosphine)-
ruthenium (Hoyveda-Grubbs catalyst) in 460 ml of dichloromethane was stirred at
40°C for 24 h. The reaction mixture was then concentrated, and the residue was
purified by chromatography on silica gel. 0.87g of the desired compound was
obtained as a coioriess solid.

LC/MS (method C): R = 4.30 min, m/z: 597.39 [MH"].

D. (138,16R)-16-Amino-13-isopropyl-2, 11-dioxa-14-azabicyclo[16.2.2]docosa-
1(21),18(22),19-trien-15-one

A mixture of 0.87 (1.46 mmol} of 9H-fluoren-8-yl-methyl ((13S,16R)-13-isopropyi-15-
oxo-2,11-dioxa-14-azabicyclo[16.2.2]docosa-1(21),4,18(22),19-tetraen-16-yi)-
carbamate and 0.16 g of 10% Pd/C in 100 mi of methanol was stirred under a
hydrogen atmosphere at RT. After stirring overnight and addition of 8.5 ml of
piperidine, stirring was continued for 2 h, and the mixture was filtered and freed of
soivent. The residue was separated by preparative HPLC. The required fractions
were combined and freeze dried. 0.18 g of the title compound was obtained as
trifluoroacstate. _

LC/MS (method C): Ry = 3.07 min, m/z: 377.22 [MH"].
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1(17),14(18),15-trien-12-yOureidolhexano c acid 1-10
éS)-6-Amino-2-{3-[(95,12R)-94(S)-sec- butyl)-11-oxo-2,7-dioxa-10- 2.41

WO 2889/34680azabicyclo[12.2.2-joctadeca- PCT/EP2009/003650
1(17),14(18),15-trien-12-yllureidothgxano c acid Example 2-1
($)-6-Amino-2-[3-((13S,16R)-13-isopropyl-15-oxo-2,11-dioxa-14-

B a )oﬁ:';’ix'gl@%zz%l ookt ﬁﬁl‘@?@ﬁ?ﬂﬁiﬂr%ﬁxf’sgy@h@%h&anoic

aza bé@y&tﬂbﬁm(R?]lﬁd@olééptf@‘i@m&myﬁwarlm@%@ﬁ@my@%ﬁ%@@éfﬂpn of

3,00 g.(15.68 mma) of (S)-3-methyl-24 , _ ,
A solufiodhG elﬁGﬂimlel{ﬂm%B;&ﬁt 1r?1§¥8§6£11,§)%@%‘r@%ﬁ?@ﬂrﬁpié%ﬁ! bligya-14-
azab;a’%ddlagradggﬁgeagéa5@9)(68@2%@1%45 }@ﬁqu;ﬁigm H}»{gﬂ;ﬂiﬂwe\%?, 0 638added
a nat mixture was stirred for min. Iton ot <. .
to 60 Fﬂﬂm@?ﬁ% m@%%ﬁiﬁ&%ﬁew@wﬁ@ma% &l AR 06 efright,
(0.15 gautivnsmmemenine w0l efimeihanely skiseanast additien pfaaQmI
of 1N hydrochloric acid (pH =1) and stirring at 40C for 2 h. The mixture
(0.37 W&%ﬁf@?\?/ﬂi’%&ﬁ@?ﬁmﬁﬂéﬁ@%ﬁ&%%ﬁ%&%ﬂ'@é’@%%ﬁﬁsted

hydrotdpridkAweth dbtisedliany hiverenidersalaiostiang exfracied isebmesnwilad
emyl acat&te. The combined organic phases were dried over sodium
and PA[f

RIS PP A O RO HEM P §iey RRThD E ploRlissRas dried
over sodfiaineslifthe, duste peastiebwesntrated. The residue was purified by

preparative HPLC. The required fractions were combined and concentrated. The
residue was taken up in 20 ml of dichloromethane/TFA (1:1, v/v) and left to stand for
2 h. The mixture was concentrated, dissolved in 1N hydrochioric acid with a little
acetonitrile and freeze dried. An amorphous solid (0.12 g) was obtained as
hydrochioride. LC/MS (method C): R; = 2.88 min, m/z: 549.21 [MH"].

£ A
|

Example 3-1 (S)-6-Amino-2-[3-((E)-(9S,12R}-8-isopropyi-11-ox0-2,7-dicxa-10-
azabicyclof12.2.2]Joctadeca-1{17),4,14(18),15-tetraen-12-yt ureidolhexanoic acid
The title compound was obtained in analogy to Example 1-1 with omission of the
hydrogenation step and without final freeze drying with hydrochioric acid direcily as

triflucroacetate. LC/MS (method A): Ry = 0.89 min, m/z: 461.2 [MH".

Example 4-1 (S)-6-Amino-2-[3-({35,6R)-3-isopropyl-5-oxo-1-oxa-4-azacyclotetradec-
G-yhureidolhexanoic acid

The title compound was obtained in analogy to Exampie 2-1 using Fmoc-D-
allylglycine instead of Fmoc-D-O-allyliyrosine.

LC/MS (method C): R, = 2.35 min, m/z: 443.34 [MH"].

The following were obtained in the same way using other amino alcohols and, where

appropriate, using or introducing an ester protective group:



reacted further without further purification. LC/MS (method B): Rt =

0. 72m|n m/z: 200.2 [MH+] B.9H-Fluoren-9-yl-methyl

enyloxymethyl -2- methylpropylcarquoypethyl]carbamate e
2009/146802PCT/EP2009/003650 36 A solution of 2.02 g (4.57 mmol) of
N-a-(9-fluorenylmethyloxycarbonyl)-0-allyl-Dtyrosine in 46 ml of DMF was

Ex- mixedmyh 0.77g (5.02 mmol) of 1- hydroxybenzotrﬂa‘,@ple ang 104 91’9804
ol) of N,N'-dicyclohexylcarbodiimide and stirred ft ST for 2 h. Then

ampiq) 91 g (4.57 mmol) of (R)-1-(2-hept-6-enyloxyethyl)-2min) | IMH']

42 SmetyiIenyRimyIS Was- @0#9529 -BOdIBeRixure was sired fugher afRT

and left to stand overnight recipitate was then filtered off, the filtrate
Waé%ﬁ@@ﬁh&%ﬁﬁ@?‘é‘sﬁéé%&%’ REALRS 1A ethyl acetate and washed

sucg;ye}g;géy@é\m%@&qw@@d sodium bicarbonate solution and dilute
hydrachloric acid, and the organic phase was dried over sodium sulfate,

43 filyetBer ani-BonEBRI RS He PekidSua separated 66 10prepattve
HPh%tﬁ.ﬂ%tg%egwgqlf%%d{\@;gmmed freed of acetonitrile and

extracted with ethyl acetate. The organic phase wag dried gver sodium
sUIf4IE T GISIBEORIR EoABEhtrated. 1.02 g of the tltle compound were

LSOO

~4 Tont FF 011G
o 9H %m@ Sﬂ;lgonawggwfgg ﬁlaéflk???’? g(T)szro(g%y dﬁ -OX (?l 'gql-d?oe;(%k?m- B

15a746yens:2: oesdt 1328y vk aed B eg-fetraen-16-yl)carbamate A
50'%2@%@6} QbgdhHd mmol) of 9H-fluoren-9-yl-methyl

[(R)-2-(4-allyloxyphenyi)-

l\

4-5  1ASYIRSpRemTIRg R RS riBtRyiBropylcarbanioypethyifcaramate

afq 84%8)- AN Bfo-1-0xa-4-
dl"h oro(o %St%) o] oxyphenylmethylene)(tncyclohex Iphosphine)-

rult GYUBRI4ARI9BIPTREE0 ml of dichloromethane Wwas

stirred at 20 40C for 24 h. The reactionmixture was thern concentrated;
and the residue was purified by chromatography on silica gel. 0.87g of the
Examgigsied compound was obtained as a colorless solid. LC/MS (method C):

(R) 3~é(§tﬁrﬁn%9@'?ﬂ'£h@é/&lf —3?[@4 - DR)0. |sopropgl 11- DXOO%LG%S?SOT 0-

13S,16R)-16-Amino- |sopropyl -2, 11 dioxa-14-azabicycl cosa
azabicysl{ 1218, 2o esarbi As14hEN Tanttire 620/87eideipnamiol) iofacid
9I]-I -fluoren-9-yl-methyl ((13S,16R)-13-isopropyl-15-
o\xﬁ 2,11-dioxa-14-azabicycio[16.2.2]docosa-1(21),4,18(22),19-tetraen-16-
80arbamate and 0.16 @gﬁl@% Pd/C in 100 ml of methanol was stirred

H'\U\I‘dee[)@ hydrogen atmosph \e/r&;a T..After stirring overmg ddition
oEQSS ml of 30piperidine, stzrrlngLR@)ntlnued for 2 h, an em
/\ filtered and freed of solvént. Th&Tesidue was se arated
L prée afative HPLC. muw fractions were com@?nd feeZe?
“dried. O 189 of the titl&to nd was obtained as triftio aCﬁft%’fe LC/MS
(méthod C): Rt = 3.07 min, sz 377.22 [Mww 1

2009/146802PCT/EP20094003650 37 ( ;
E.(S)-6-Amino-2-[3-((13S,16R)-13- |sopropyIL1 X0-2,11-dioxa-14-
i-1E
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azabicyclo[16.2.2]docosa-1(21),18(22),19-trien-16-yOureidoThexanoic
acid A solution of 0.18 g (0.37 mmol) of
WO 2448116892 6-amino-13-isopropyl-2,11-dioxa-14- PCT/EPZ2009/003650
azabicyclo[16.2.2]docosa-1(21),18(238),19-trien-15-one in 3.8 ml of DMF
was added 5to 60 mg (0.37 mmol) of 1,1'-carbonyldiimidazole and, after
. additjon of 0&12 ml (0.15 g, 1.47 mmol) of triethmtiy[?i,/gtirrggﬂﬁder
- ~argon After 1omir, 124 mg (0.37 mmol) of tertbuytyl "o B
. (Wmi%-Gﬁ@ﬁ%but carbonylaminohexanoate-hydrochlofide were .~
\Oéddeld,@ the mixture was stirred for 3 h. | Oaiﬁhyseﬁfﬁated éﬂd
partitioned betweelt water and ethyl acetate, and the drganic-phase was
dried 10over sodium sulfate, filtered and concentrated.sThe residue was
pu_;iﬁegl by eparoative HALO. The required fractions were combined and
~_conceitrated.[The residue was taken up in 20 ml of dichloromethane/TFA
[ Kf\lﬁ VIVE aﬁgﬁ left tg Stand for 2 h. The mixture was concentrated,

Ldiqscﬁvéd in'1 N\hﬂidrochloric acid with a little acetonitrile and freeze dried.
An-amorphous solid (0.12 g) was obtained as 15hydrochloride.LC/MS
(method"®): Rt = 2.88 min, m/z: 549.21 [MKT Example 3-1

A, (BeAAMRPRABHERH RS R isoRIABYI kAR digxa-10-
’azag?icﬁo 12.2.2é>(r)HQtadeca-1(17),4,14(18),15-tetraen-12-yl)ureido]hexano
butoxyca R PRAICRGIRISERE was obtained in analogy to Example 1-1 with
A soluninission 86 Ges2Phyanege bAIRY- SLERBE WEROUA s ISR oRINg INER v1)-2-
drochloric acid directly as trifluoroacetate.LC/MS (method A): Rt = 0.89
tert-b %?ﬁ%bﬂ fmmg@%%ﬁjﬂ@ﬁo ml (0.62 g, 5.77 mmol) of benzyl

alcohdB)E0RII0G4BRE SA R) Brisobiapyif-eyadiexandazacyslotetradaesyor N-

._ureidoThexanoic acid 25 The title. compound was gbtained in analogy to
(8- A B G ST B R S SRR LB D Ghyrosine.
dichiok@2HdB {methasl SE)r&rt at RISomin gz %;%filawrt]bﬂl -rﬂ_ilﬁ%sf@' Ihwwmm@j

obtained in t ame .using. other amino alcohols and, where ,
succef3 e TR B oHR R s A OB PR BB gowben and it
water.m#ma@ﬁwg%(as%ﬂg%g@w@éa|ﬁ&§5ga§am@%q?§ﬁ?§8iﬂé%r;ﬂgé fadue was

E14] Method 4- -3-(6-Aminopyridin-3-yl)-2-[3- ,6R)-3-.
e 1 b A A5 AL ALE 65 BaNIH S St ks 82
colorleb&8adl/ HOMES (method C): R = 3.63 min, m/z: 389.17 [M-Boc+H].
B. Benzyl (R)-2-amino-3-(2-benzyloxycarbonylaminoethylsulfanyl)propionate

“

.

A solution of 0.50 g (1.023 mmol) of benzy! (R}-3-(2-benzyloxycarbonylaminoethyi-
sulfanyl}-2-tert-butoxycarbonylaminopropionate in 5 ml of dichioromethane was
mixed with the same volume of triflucroacetic acid and left to stand at RT for 1 h. It
was then concentrated and directly reacted further.

LC/MS {method A): R, = 1.06 min, m/z: 389.1 [MH"].

C. Benzyl (R)-3-(2-benzyloxycarbonylaminoethyisutfanyl}-2-[3-((9S,12R)-9-
isopropyl-11-ox0-2,7-dioxa-10-azabicyclof12.2 2loctadeca-1(17),14(18),15-trien-12-
yhureido]propionate

A solution of 166 mg (1.02 mmol) of 1,1’ -carbonyldiimidazole in 8 mi of DMF was
mixed with 515 mg (1.02 mmol) of the trifluoroacetate from step B and 0.57 mi (415
mg, 4.10 mmol} of triethylamine. A solution of 328 mg (1.02 mmol) of (9S5,12R)-12-
amino-9-isopropy!-2,7-dioxa-10-azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-11-
one (1-1k} in 8 ml of DMF was added to this mixture under argon, and the mixture

was stirred at RT overnight. The reaction mixture was then concentrated and
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(S)-3-(6-Aminopyridin-3-yl)-2-[3-((3S,6R)-3-
methyl-5-0x0-1-0xa-4-azacyclotetradec-6- yOureido]propionic acid 1.66

WO 48526750 4 Ethyl (S)-3-(6-aminopyriclin-3-y1)-2[3-((3S, 61 T/EP2009/003650
3-isopropyl-5-oxo-1-oxa-4-azacyclotgiradec-6- yOureido]propionate 0.66
506.4 B 4-5 Ethyl (S)-3-(6-amino-pyridin-3-yl)-2-[3- .

SepaiRiRd dr)PEShRtAYYS %-Q-JMM@a&&e&?ér&ée&a&w&e@mm@%ﬁ@c@d of

acetohilled 783 rdLaltinEXRMBIIGJolution was extracted with ethyl acetate, and the
R)-3-(2-Aminoethanesulfony1)-2[3-((9S,12R)-9-isopropyl-11-oxo-2,7-dio
organjapise was dried over sodium sulfate, Tiltered and contentrated. 222 mg of

the tithazahieyclafl &ard tnstadega-1(17),14(18),15-trien-12-yOureido]propionic
6802PCT/EP2009/003650,39  A. Benzyl

id WO 2009/14
LG/ Mgé”ée\?éo&e%iy‘%@ 2 fBomamitfodyIsUlRy-2-tertbutoxycarbonylamino
D.  PBYHEDRIR PRsQILin QiR nyiamImRiRinesulfonyl)-2-[3-((9S,12R)-9-
_ (R)-3-(2-benzyloxycarbonylaminoethylsulfanyl)-2- _
ISOPr RNy r%ﬂ%ﬂﬁh%ﬁ@b%ﬂ@g%i&?é%éaﬁw@:éﬂ@é.‘%(ﬂﬁ}rﬁér}rdﬁﬂ“?%
yhureh®y)pybpleabed, 0.07g (0.58 mmol) of 4-dimethylaminopyridine and 1.33 g

6.93 f N(3-dimethylaminopropy1)-N'-ethylcarbodiimide
A mix&ggrggnl%r%%g@%ﬁ%%wa?m}/of bengyi PF%I)-&(Zber%/zyioxycarbony[amEnoethy[—

sulfanyl}-2-[3-((95,12R)-G-isopropyl-11-oxo-2,7-dioxa-10-azabicyclo[ 12.2.2]
octadecé—T(17’),14(18),15—trien-‘|2—y[)ureido]propionate in 5 ml of methanol and 5 mi
of water was cooled to 0 C and 742 mg (1.21 mmol) of Oxone were added in
portions. After 2 h, the mixture is diluted with ethyl acetate, and the organic phase is
separated off and extracted twice more with ethyl acetate. The combined organic
phases were dried over sodium sulfate, filtered and concentrated. 198 mg were
obtained and were reacted further without further purification.
LC/MS (method A): Ry = 1.54 min, m/z: 767.3 [MH™].
£, {R)-3-(2-Aminoethanesulfonyl)-2-[3-({83,12R}-0-isopropyl-1 1-ox0-2,7-dioxa-
10-azabicyclo[12.2.2]octadeca-1(17),14({18),15-trien-12-yi)ureido]propionic acid
83 myg of 5% palladium/C were added to a solution of 198 mg (0.26 mmol) of benzy!
(R}-3-(2-benzyloxycarbonylaminoethanesulfonyl)-2-[3-((9S,12R}-9-isopropyi-11-oxo-
2,7-dioxa-10-azabicyclo{12.2.2]octadeca-1(17},14(18),15-trien-12-
ylureidolpropionate in 10 ml of methanol, and the mixture was hydrogenated under
a hydrogen atmosphere (balloon pressure). After leaving 1o stand for 2 days, the
mixture was filtered, concentrated and purified by preparative HPLC. The required
fractions were combined and freeze dried after addition of 1N hydrochioric acid. 23
'mg of the title compound were obtained as hydrochloride.

LC/MS (method C): R, = 2.35 min, m/z: 543.26 [MH"].

Example 5-2 (S)-3-(6-Aminopyridin-3-y})-2-[3-((9S,12R)-8-isopropyi-11-0x0-2,7-
dioxa-10-azabicyclo[12.2 2Joctadeca-1(17),14(18),15-trien-12-yhureido]propionic

acid
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dichloromethane was stirred at RI overnight. The reaction mixture was
washed successively with 1N hydrochloric acid, 1N sodium bicarbonate
WO 20081169 8 with 10water. After drying over sodium sulfaRCRHERREAHA03650
concentrating, the residue was chrogatographed on silica gel. 2.09 g of
the title compound were obtained as a colorless oil. LC/MS (method C): Rt
=,3.63 mingm/z: 389.17 [M-Boc+H. |B. B ~
(R)-2ramihg-3-(2-benzyloxycarbonyfamin
“solution] of 0.50 g (1:023 mmbt) of b '
enzyloxycarbonylamidoet l-.15 5-2A

was mixed with the same volume of trifluoroacetic acid and left to stand at
RI for 1 h. It was then concentrated and directly reacted further. LC/MS
(method A): ft = 1.06 min, m/z: 389.1 [ H]Tuéjb;B‘enzy

(@;/3-( : -be%zylQxycarbonylaminoethyls Iﬁ@’i)-2434(95,12R)-9-

~“~207sapropyl-t1-bxp-2;7-digxa-10-a abicy’ql@ilz.2.2]oc*ﬁa@emm,\14(318),é
L 15- Zﬁgmpﬁq Aﬁ§0|uﬁ6ﬁ‘6f' 166 mg gJLZ of . <

1,1/-cagbonyldiimidagole in 8'ml of DMF was mixed with 51§mgN(1.di ©
mmof) of the trifluoroacetate from step B and 0.57 ml (415'mg, 4.48 mmol)
s0f triethylamine, A solution-of 328 mg (1.02 mmol) of (9S,12R)-12-
25amino-9-isopropyk2,7-dioxa-10{azahicyclo[12.2.2]octadeca-1(17),14(18
),15-trien-11- one %lﬁ%%f@iﬂﬁ&@gd to this mixture under
argon, and the mixture \iﬂed at RT overnight:"Fhe reaction mixture
was then concentrat . O 2009/146802PCT/EP2009/003650 40
separated by preparative HPLC. The required fractions were combined
A dREfRed or fesiehndng denemssinhg d§deddk denysernay estinepyeidin-3-
yliproMiBRAtyl acetate, and the organic phase was dried over sodium sulfate,
~ filtered and concentrated. 222 mg of the title compound were obtained
84.64 et /i34 prh&mnaRl )f i MBoiiiam oniings Egiimethpsibeasyide in THF
were 48&&(@@5@:@%5%&@%@@@@5@@@5@54!@@%@[}*%42%-9-
(1, ISOpro yl-11-oxo0-2,7-dioxa-10-azabicyc 0[12.2.2%%ctadeca-1(17),14(18),15
{dipheRyBRetDyicorigids épibhute AsiaxitréST 32 ig o Suiemaencst sea%)
After ditHio(AtRARAMAXYERIDOBMAMIBORIIY 4 314 (84.64 mmol) of tert-butyl (5-
10sultany1)-243((9S,12R)-9-isopropyl-11-0x0-2,7-dioxa-10-azabicy IoilZ
bromometwhryaatalryl Priarrsyiesveient tdsbrsiatifh mipsioritnm Banlcsmtinued
for 1 Hﬁ?ﬁ@@dcﬁl@ﬁxWW@’W&%%%@%&?QFQ%MQMH%‘{%@Ho@%a’&@@%ﬁﬂ

Oxone were added in portions. After 2 h, the mixture is diluted with ethy

ethy! agedpife, HRIqreeaig aRBSshaEe Rrissharaicereiranaudiaiactiéewdanmore
conceiBieiylaoelater The SomDned oFoaRifc IARBRRES YRl 6 dHeARE further

_saodium sulfate, filtered and concentrated. 198 mg were obtained and were
withoutdgetaararHBsMRout further purification. LC/MS (method A): Rt = 1.54
LC/MSE%eFtW@éi #6713 BMHES Rin, myz: 502.2 MHE. _ _

i )-3-(2-Aminoethanesulfony1)-2434(9S,12 )-9-|$opropy;-11-oxo-2,)7-d|o

B xgiddadeydaiinedio@daecavieryrabamyaminumriclySuidniopieopic
After é&i@iﬁ@iﬁ&%&iﬁfg%% 5% palladium/Caysre Rided inigsouie 198 mg

0.26 mmoi) of benzyl

(38-87§mkb%§h%ﬂw@@mwbﬁﬂﬁbéiﬁarﬁ§mﬁe%ﬂ/p)‘-mt@gsl,itzr:ea)sg-isopro
hydrod®Akafekt @Rk ARG hBirzaRickail 1A 2lnetadecas i (d Ak 14 8) dta -

_12- yOureido]propionate in 10 ml of methanol, and the mixture was
mixture g Jaissesdansdepncentrated. The crude mixture was taken up in heptane

and mixed with 45 ml of 1N hydrochloric acid and 90 ml of water, and the aqueous
phase was added o 90 ml of 1N sodium hydroxide solution and extracted four times
with ethyl acetate. The combined organic phases were dried over sodium sulfate,

filtered and concentrated. The racemate was separated by chiral chromatography.
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a hydrogen atmosphere (balloon pressure). After leaving to stand for 2

days, the 25 mixture was filtered, concentrated and purified b
WO 28@;53?%\9@ HPLC. The required fractions were combined &nt H8828ra#050

after addition of 1N hydrochloric acid223 mg of the title compound were

f@ﬁ@%@;ﬂﬁéﬁé@'@! TN VT s A LA

(ChirdlS)i3AB-AinopSOgINE3ryd ) 24395 IRRyisppreny i kipxevlafiine,
. dioxa-10-azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-yOureido]pr
4Om'@p%hi_c %@%Q\Wé'2009/146802PCT/EP2009/003650 41 5-285-2C0 HH
Otdrt-Butyl (O08-6 et Gh Ry dartestrBatyinopyridin-3-y)-2-[3-((9S,12R )-0-

C.
. 2- zhydrylideneamjno)-3-(6-tert-butoxycarbonylaminopyridin-3- .
oD G Ry (54 G A o 2 A AR U R ). 15-trien-12.
yhurehis{prmstndsdyl)amide in THF were added dropwise to a solution of 25.00
(84,64 mmal) qof N(diphenylmethyl ﬁaneJ lycine tert-butyl ester in 185 ml
112 i B R A < BEOSRAG SR e Aefhiire RiKiEHAR234 Mg
(0.69 PhRdYBLeadoatyIdl pPiarmbutd-(6-toromameitpipyHdiarAnASATBRITRLE)-
. were addegd.as solid, and stirring was continued for 1 h. The reaction
Propiq A T B A LA Sl S BEr B M SLF- The
solutiacetatesihedoagTidphase efs dried cvebsasiorpswifnte ditasachpns
trated. 44.08 g of the crude product were i and were
(08,1 AR e R GRS e ORI 1,66
1(17),0] 8)/258022 {Wdhe B1 eByBulyIS ml of DMF was added. The mixture was
-2-amino-3:(6-tert-butoxycarbonylaminopyridip-3-ybpropionate 15After
et o o AR L0 o PSR L SR T 6 0 638 87
ethyl anielpof the cryeleippddiset emsstppratinl b8, lhfanethansbiwassulfate,
. rogenate der.gutogenpus pressure. After the reactio S
itere D N N PR LT Koo D 1o et
requirerhi sakenupémcheptabie emdimabe dfvaitk 145 itnl @f hhdaydigathosic atie anth
o f water, and the agueous 2 asewasaddedto 90 mlof IN .
o CalTon b o BIGPR i G iyt el e
over sodimbiredietgafiicphses wenealisstaver sodiud/siifdtesfiltered and=
147 n%%pcr;g}%grgggﬁm_inﬁ{cemate was separated by chiral chromatography.
D. (&)-3-(6-Aminopyridin-3-yI}-2-[3-((9S, 12R}-9-isopropyl-11-0x0-2,7-dioxa-10-
azabicyclo[12.2.2joctadeca-1{17),14(18),15-trien-12-ylureido]propionic acid
160 mg (0.23 mmol) of tert-butyl (§)-3-(6-tert-butoxycarbonylaminopyridin-3-yi)-2-[3-
((95,12R)-9-isopropyl-11-ox0-2,7-dioxa-10-azabicyclo[12.2.2]octadeca-
1{17),14(18),15-trien-12-yljureido]propionate were dissolved in 6 ml of
dichloromethane and, after addition of the same volume of TFA, stirred at RT. After
5 h, the mixture was concentrated and purified by preparative HPLC. The required
fractions were combined, freed of acetonitrile, mixed with 1N hydrochloric acid,
concentrated further and finally freeze dried. 108 mg of the title compound were
obtained as hydrochloride.
LC/MS {method A): R; = 0.92 min, m/z: 528.3 [MH"].

Example 5-3
(8)-3-(6-Aminopyridin-3-y1}-2-[3-((98,12R)-9-cyclopropyl-11-oxo-2,7-dioxa-10-
azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-yNureido]propionic acid
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WO 2009/146802PCT/EP2009/003650 42 LC/MS (method A): Rt = 0.89
min, m/z: 338.1 [MH+1. Chiral chromatography (Chiralpak AD-H/44,
WO ZIHEA4680R, ethanol:methanol 1:1 + 0.1% diethylamine, 4DRiHEARDE/003650
17.48 min. C.tert-Butyl 43
(S)-3-(6-tert-butoxycarbonylaminopyridin-3-yl)-243-((9S,12R)-9-
The Big GHaRAUDE S L IRaRIRE ¥0 gwy@o%@mau@éid@@azj(@ﬁ%mim;ﬁ-
cyciopriignelZarvireldolpronianalpinkicma(9.68 mEo @%} 41 2R)-12-amino-9-

1,1'-carbonyldiimidazole were added to a mixture of mg (0.69 mmol)
CYC'OBHEVHMWV @yl anfirRRisleeteptitvpsaissAY A A tidin. 8-4ign-11-one.
PLaDiRTEAIRBRLEOR PA(Z7ma, QA6 MmalbefAretyamine in 2.5 mi of
DMF. The 10solution was stirred at RT for 1 h, before a solution of 222 mg
(0.69 mmol) of
Exar(@@,52R)-12-amino-9-isopropyl-2,7-dioxa-10-azabicyclo[12.2.2]octadecal(
17),,14(%/&\3@;5-trien-11-one (1-1E) in 2.5 ml of DMF was added. The
(S)-6-Ri0RsAMas (S 1d Fearidt I8V aFRRI 'ane thieh Teiemttated and partitioned
azabi N WaleEAnae eih ERME MESs noi
. gﬁée‘%?geer sg?jium sulffzde, gﬁggahgn%ﬁ%%&%%%aI%ﬁﬁgmﬁgﬁiﬂom
acid purified by preparative HPLC. The required fractions were combined,
The titeedoiaceignidisidmade slighilyfkalingapithsediun) bicarbanate ans ¢
. extracted with ethyl acetate. The organic phase was dried over sodium
d'am'%ar%@,eﬁmé%%oéﬁwéé%é@ﬁwt@@n@amwmwmwfﬂeﬂw&@mw@s
auxili@§badMKT

20 -3-(6-Aminopyridin-3-y1)-2434(95,12R)-9-isopropyl-11-oxo0-2,7-dio
x%\a/é% ?m(ethod C):p¥ig = 2.33/ n)win, m/gz 521 .2)8 [MH*?. by

azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-Oreido]propionic acid

= %0 (0.23 mmol) of tert-butyl
Xans 3 6-tert-butoxycarbonylaminopyridin-3-y1)-243-

Ethy! (£9S48R)9rispprepyldiipzroR (edioxar] Brazabieysioli2Aloctadesal(d.
, é}i@iﬁ,@% -trlen-12-"y,_0,ure\|d‘(gg,rgflo_nate were dissolved in 6 ml of _
azabiGE i horormatAPecanir Afer Addtidm drans afd VAR eR PRA Sstirred
The tit BImpBensd i, @Iaeamwwem%@%@eamﬁg@@d%{iﬂ%gy preparative
e

N-(di F|PLC{‘. The reqégred fractions were combined, freed of acetonitrile, mixed
“(dipRRATE R R aEHb IR B v RelsaRiaat R - SHaRa pEadenmat cine
tert-bitP8mtgrof the title compound were obtained as hydrochloride. 30LC/MS

( dA): Rt=092 mn, m/z: 528.3 [MH11. Example 5-3
(@é&%ﬁmﬁf%ﬁﬁ}iiﬁB’-’ﬂ‘)@?ﬁﬁ(Q@;’ﬁ%@%Wlﬁp}opyl-ll-oxo-z,7-diox
a-10-
zabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-yl)ureido]propionic
The foﬂgw @Pé@?@%"i‘ 6502 PEPRPY0DSD FTERPLIT Rl compound was
prepared in analogy to Example 5-2 from (S)-2-amino-2-
clopropylethanol (US 6,191,306) instead of 1-1E using
Examp%‘s%%%R)-lz-amino-g-
o OIS (mathon 3 R0 = 2,36 s ey SORLA1 e e 1
1017}, {Hﬁéﬁqg'—t%enJ 2—rﬂzejtre(i)do}—)?;—p}[p_eridin-(gr-];/rl]{az'rgpzibﬂic écid{ '

LC/MS (method I): R, = 1.20 min, m/z: 519.38 [MH].

Example 5-7

{S)-3-(6-Aminopyridin-3-y1}-2-[3-((98,12R)-9-methyi-11-0x0-2,7-dioxa-10-

azabicyclo[12.2.2]octadeca-1(17),14(18),1 S-trien-12-ylureido]propionic acid
LC/MS (method B): Ry = 0.54 min, m/z: 500.3 [MH"].
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5 Example 5-4
S)-6-Amino-243-((9S,12R)-9-isopropyl-11-oxo0-2,7-dioxa-10-
wo i@RI5A 2.2 . 2]octadeca-1(17),14(18), 15-trien-12-ypurEi@d | ERRRARMAASE 50
ptanoic acid 10The title compound iggbtained in analogy to Example 5-2
Exaw% uaq\g ethyl (S)-2,6- diamino-6-methylheptanoate hydrochloride with the
Gitioh of triethylamine as auxiliary base. LC/MS (method C): Rt = 2.34

(S)-3riRamizo p2Adae BMILAL- [ Exaapla R3BEropyl-10-0x0-6-oxa-1,3,14-
ez R A S LS RO B n 2 e

A. (Rp2abichiio[12. #ddectadeca UL AAAG 4 bigmidpuieidelerapignate
3.53 E‘I{']?(e IIt#%%i%%%%‘%h%;ﬁ%%%%ﬁ%ﬁé?g @lg%igf%\r/ggllg gazde%i/ %Josglgolution of
4.85 Ql{@igenyimetbylenelgiycing 20t ernhidybeaten LGMBdpeediCrcRt s
desoieg /G SEOAIME . The folowing compoung was prepared
13 mi(6) 24 @A 2Rk eepeydtibh- axmr sfidlinyasi 0°azalawaltia L wiectad

.ecal(17),14(18),15-trien-12-Aureido]-3-piperidin-3-ylpropionic acid LC/MS
conti s KrPE A 3 BES 3 (ALY ST ELabEISN sodium hydroxide

soiuti@)fﬁr@hlar'ahzwfwimmfjmelwaél?e?r)@afﬂamw MRy T e Oues
azabigcyclo[12.2. tadeca- , ,15-trien-12-yOureido]propionic
cover G LA ORI SHE RV SOPSINeE ot & Weh N
hydro@ﬁ@ﬁidé&&ﬂﬂ?@ﬁ@éﬁ%@lmg @ééﬁ&Rﬁm@&f @ land t?% aquegus phlage
S):3-(6-Aminopyridin-3-y1)-2-[3- : -8-isopropyl-10-0x0-6-oxa-1,9,
s W A O 3 Pt TPy A8 SR ALy BBl o
with Tatitdand DMF until stirrable and was thoroughly stirred, and the suspension
(R)-3:(1-Ally1-1H-imidgzal-4-y1)-2-benzyloxycarbonylaminppropionic acid
was EIEH TS5 S0 bl O G55 LK M AR Mt ner
purificediotion bfedn85igs{24.84 mmol) of
(R)-3--allyl-1H-imidazol-4-y1)-2-aminQpropiQnjc acid (as described for
trﬁé&ﬁ -e‘%grgﬁ?é’%eérﬂnr%i’béfragr\ﬂléﬂz E‘Eh%r%i%é)oﬁ%‘,”ih«}-wslﬁgss) in 13 ml
B. Bent 2N Rodiymdijdroideiselrtion while( &ifring Bt naste \eiFrring was

?ontinl]JSed{ at this ﬁggﬁ&)gratthre with addition of a further 13 ml of 2N sodium
oae q%ggl)d Far ? She mixture was them warmed to RT.

eI i
A soluTibe rdabtiomanixialré&wasstgyeréd veithral ley Bnor eihyl aceiateiand tbe;pH

e AR AR BNt st e e sl ves
dicycleivetatecahddirenttresre dite ThR TewidpewagdnizabWILlEa § EangDMhol)
o 5 R e e L P s TR A o
a furthfertbém and then concentration, and the residue was partitioned between ethyl
acetate and saturated NaHCOj; solution. The organic phase was dried over Na,SOy,
filtered and concentrated. The residue was purified by preparative HPLC. After
washing with saturated NaHCOj5 solution, 5.02 g of the title compound are obtained.
LC/MS (method B): R = 0.75 min, m/z: 454.9 [MH"].
C. Benzyl ((85,11R)-8-isopropyl-10-ox0-6-0xa-1,9, 14-triazabicyclo[11.2.1]hexadeca-
3,13(16),14-trien-11-yl)carbamate
A solution of 0.735 g (1.62 mmotl) of benzyl [(R)-2-(1-allyl-1H-imidazol-4-y)-1-((S)-1-
allyloxymethyl-2-methylpropylcarbamoyl)ethyllcarbamate in 370 mi of
dichloromethane was mixed with 0.210 g (0.24 mmol) of benzylidene[1,3-bis(2,4,6-

trimethylphenyl)-2-imidazolidinylidene]dichloro(tricyclohexylphosphine ruthenium
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purification in the next step. LC/MS (method B): Rt = 0.52 min, miz: 330.2

2[[MELT B. Benzyl
WO Z0R§/344581#y1-1H-imidazol-4-y1)-1-((S)-1-allyloxymethyl-22C T/EP2009/003650
methylpropylcarbamoyl)ethyl]carbamgte 20 A solution of the material from
of

tep,A in 180 ml of DMF was mixed with 4. 8 g (27.32 mmol
(Gru %@&%&a}%ﬁ%%@ié HEbANBI6d B4 e SikeRiat RT for several days
with réiﬁf’gt@b@@m@(ﬁl PQgiiGﬂdﬁB%:i‘snKﬂ @@féﬁﬁ%ﬁﬂéﬁrﬁd@ r‘hl@tjét#@ﬂ \?:I?:gLBﬁ)é Bnger
ol)o -1-allyloxymethy1-2-methylpropylamine (1-1B) was
Pre e ey MG S o G 8 T e EaA St mr the
chrormesidiephas partiticaegehetween eyl acetate-arl saturated NahiSi§e3y of

hase was dried over Na2S04, filtered and

_solution. The organic
the it %ﬁeé‘%ﬁ%{aﬁ.%%%‘%bﬁm@was purified by preparative HPLC. After
LC/M@dstutigoit) saiurated NahGR3: solatpnvieiq2 g of the title compound are
D. (8%%?%}?91 S e ) R & T g o S N S xS o
13(16((88,dHR)Bisapropyl-10-oxo-6-oxa-1,9,14-triazabicyclo[11.2.1]hexadeca
-.303, ,14-trien-11-yl)carbamate A solution of 0.735 g (1.62 mmol) of
A SO T R (o RN LR A Y5 ([ oBropy 1 0o
1.9, 14lyogprsitigl2tmetihdpeapdearbamos)) ethydiearbamate in348:eem step C
. dichloro ethape was mixed with 0'210(9 1(8.24 mmog of
in 80 B‘ﬁﬁfjﬁéﬂﬁ@fﬂﬂﬁ%@ﬁfé@e”a’fed over U.12 g of paltadium on carbon (10%)
undertérgthyigheayho2shidazolitingidegalichiorrdgcyetoberytphesphine uthing
enium, WO 2009/146802PCT/EP2009/003650 45 (Grubbs Il catalyst) and
mater G N SR R Rk WL STRBSRT ROP ot e Gy eI ed B
residuaddiiopaii@iibbpiepataliist L Stacting gafenaliwasomiangel peasent

Obtain%_lc?/MS)' The mixture was concentrated and the residue was
chromatographed on silica gel (dichloromethane/ methanol 99:1 4 9:1).

LC/M®.506tymf Bth&titedcinpound/we@oabiieidéd. LC/MS (method B): ft = 0.64

— .min 2 427.3 [MH].. D. S i At ek a s

= tor g T o e B AR R LA a9 172

isoprojndxttiecal 31140 didnrif-abie yeisditinn Pidd9cag 411 BHmmial)ddn-1 1-
l)ureé%eizgé 2%85‘?3[1R)-8-isopropyl-lO-oxo-G-oxa—

y 8p ; -{}laezaabicyclo[ll.z.1Thexadeca-3,13(16),14-trien-11-yhcarbamat

A soludidrontf S@mG (B mialf oiei®@nol Rashydriogedatedovet-8-529 0, 14-

. aI!a i arbon (10% r a,hydrggen aimosphere under
tiaza B e R B S R A R B g
was coedsted, e anxiuvenivastfiierg dandsoreepiatéchThe residue waknidazole
ifi preparative HPLC. 0.06_g of the title compound
were Qe R e e o 255 o 50 Jom T S kg
butyl ((B)B6rrestb(Babertanorytantinogiaidinedyildia48-((Brcbld)a8 were added,
isoprapyl-10-0x0-6-oxa-1,9 14-trjazabicyclo[11.2.1]hexadeca-13(16),14-di
o S A AaLS oo ChotH BRLE i3 o Hran BF 2ricuntof
1, T-c488nR)AtiamlawdssapopybfeakartRiid-mixture was stirred for a further
riazabicyclo[11.2.1Thexadeca-13(16),14-dien-10-0 Q ep Din 5 ml
2 el o SR e S e 7ig ooy O e
desired,dbogpbongldibnideizzimadkre added. The mixture was stirred for 30 min,
d then 64 mg (1 mol) of tertbuty +
LC/M§£5'3§B2191C§%)-3- Ttgl‘%-gﬂﬂﬂ % Fb%aér”‘r‘qgwridin-&yl)propionate were
F. (S)-8d@ednabardithe Brxrrd3uas vanred leddfo piercandhgvargight,
. the sa mount of 1,1'-garbgnyldijmidazole was again added, and the
raza o 2o RO R v T oy e oy QBB
A soluponifid® Bypyeparative HiP BGal2t M/otitbiaslesitethgamprundwetes stirred
atRT %?tglﬂeﬂ'was then concentrated and taken up in 1N hydrochloric acid and

subsequently freeze dried. 20 mg of the title compound were obtained as
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LC/MS (method B): ft = 0.58 min, m/z: 658.9 [MH]. 30F.
5@3-(6-Aminopyridin-3-y1)-2-[3-((85,11R)-8-isopropyl-lO-oxo-G-oxa—l,9,1
WO 24 (428B8R%/clo[11.2.1]hexadeca-13(16),14-dien-11-yOuréida]frBamae 03650
acid A solution of 27 mg (41 pmol) in® ml of TFA/dichloromethane (1:1,
hvd v/v) was stirred at RT for 4 h. It was then concentrated and taken up in 1N
YOrQtbEfioric acid and subsequently freeze dried. 20 mg of the title
CODRABNEHWEIeiORIaRed @.%WQ@%&%@@%&W}EPZOOWOO%W 46
hydrochloride. LC/MS (method B): Rt = 0.36 min, m/z: 502.9 [MF1].
Example 6-2 ' '
Exarrg(8)832(6-Aminopyridin-3-y1)-243-((3R,6S)-6-isopropy1-4-oxo-8-oxa-5-
apicyclo[11,2.2Theptadeca-1(16),13(17),14-trien-3-yOureido]propionic
(S)B"Zél‘é?ﬁ'. Q?&?E'?C{'A{‘ﬁﬂw:a'ﬁe[ﬁy“?’ft RbeSpEaRYbryRRiRoprepionic acid A
azabisbibion of 2103e::38-MTe))1ef I1‘7*3',”'}1B¢Ltrieﬂ—3»yi)ureicio]Propicmic acjd

(R)-3-(4-allylphenyl)-2-tertbutoxycarbonylaminopropionate (prepared as in
A. (RJﬁﬁ%@MW :ﬁé@ﬁzﬁ%@%ﬁﬁmﬁ%ﬁm@e@ﬁmw@ (1:1, viv) and
A sol i8R gf(223 & e refshigrhyveraxide was stifredea,RIAqe 4 h and then

neu raIisz with 1N hydrochloric acid. The reaction mixture was extracted

PULOX i Y HESERECRIN G RHRfTESHAs S WA tie @ 808r NA2EEE; Hiéhedn 20
ml of dinstaesverntaterl11.90)aalthetite ﬂ@moﬁﬂﬁﬂcﬂ\ﬁfﬁl pRaned b NSBwas
" O(em%%oiq?' Rt = 0.97 min, m/z; 206.0 [MKT 15The compound was .
stirrec, @l iy |gs?e%'adotp€ﬁ3-r3@tﬁ[3‘|§ﬁﬁ<% MW rdeatiebretiol The reaction
mixtuidmethexyeatbanylamine)psepianic asid teaseesie prepaeEXamBle &2
NS @maﬂggo?q(% to xaménletS-Z. The Boc protective croup used instead of the
2> Pinde Proteil e Yot Rielimifdéd IMelitiforrMAaHRAE TR obtained.
dichlaomethane /3 R nepesml:CaMS: @ostoguby Rt = 1.29 min, m/z:
The C512.3 NcliHll' 20 Egiaré?le 6t-3 _
(RSB AR PRGNS AT A RO Pr-F¥ s reReE bropditfiuesen -
yimethedioeabonylamino)propionic acid in order to prepare Example 6-2 in analogy

. 10-azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-yOureido]propioni
to E‘xaéné) ?d%Aé.%ne[szoc plotecgve aro p)usegi in).stead of the Fmoc prolgctie'e grou

was e(R)rExddAl\ddxyedilunsephenyith 2teriduiaxyearaonyRminanwgpionic acid
60%, 29.39 mmgl) of sodium hydride were added to a solution
é@@%%%’@?ﬁigg 6f1(I§)g-ﬂé7rt-rBCﬁoi CatdbHyidmino-3-(3-fluoro-4-
hydroxyphenyl)propionic acid in 23 ml of DMF while stirring at 0C, and the

Exam rpeixég e was stirred at this temperature. After 15 min, 1.27m1 (1.78 g, 14.7
i?nmoé of allyl bromide were added, and stirring was continued for 1 h

(S)-3-{@hiletiepyrixiure s pehied RIR T2 R wes musachesuwithmethane).and qafier.

oalin e ethanol removed in a rotary evaporator. Dilution
1O-azak:wal%&ﬁ%%ﬁfg%i%m&%%10 Widlfcin lhti IR ORIgRiC RS
A (R)@n@mémﬁeumphgﬂeﬁN%—QWMdﬁ%grﬁﬁmMmgﬂﬁgbﬁg_ﬁﬁbﬁaiénd
the.¢ [ organic_phases were washed with saturated sodium
1.18 e o e LRS s RS eh e SR Ebfioe RO an o1 40 0
(13.36 mmol) of (R)-2-tert-butoxycarbonylamino-3-(3-fluoro-4-

g

hydroxyphenyi)propionic acid in 23 mi of DMF while stirring at 0°C, and the mixture
was stirred at this temperature. After 15 min, 1.27m} (1.78 g, 14.7 mmol) of allyt
bromide were added, and stirring was continued for 1 h while the mixture reached
RT. It was quenched with methanol and, after cooling, excess methanol was
removed in a rotary evaporator. Dilution with diethyl ether was followed by
acidification with 1N hydrochloric acid, and the aqueous phase was extracted twice
more with diethyt ether, and the combined organic phases were washed with

saturated sodium chloride solution, dried over NaSQ,, filtered and concentrated.
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WO 2009/146802PCT/EP2009/003650 47 4.50 g of a yellowish oil were
obtained LC/MS (method B): Rt = 0.94 min, m/z: 239.9 [ME]. The
WO 286%166RB3vas employed instead of PCT/EP2009/003650
(R)-3-(4-allyloxyphenyl)-2-(9H-fluoreps-9-
Imethoxycarbonylamino)propionic acid in order to prepare Example 6-3
4.50 %ggr?a}’ D ENLRIR §2%21MRE-Boo protective group used instead of the

FOO6/3 GEREHVEIIBYUR, oS SAMRINRR(LIN A grey A Manner with
dichloror(f}ethane/TFA rtnixtures. LC/MS (method E): Rt = 2.40 min, m/z:

The CoRPRY TR RERINSGANG E2amM pledWeré prdp et et SahfE! aarm-9-

Imetas:aleavedisingr(RyBrdaiioxy ieshatexysarbanylrminonropianic acid,
. (prepare d?s‘ descr?l?egﬂnalogously in JACS, 129 (22), 6986-6987, 2007 %
to Exeﬁggp(f%éé. (HBE_BSB(Q{_: protective group used instead of the Fmoc protective group

was efiftyieamheny ndy@H-erangimenorysathgnyamnepiepinic acid:
- ample Name Rt (min) m/z [MH1 Method 6-4 |
S TSy FRey 6 a1 8 40 IMH .
isopropyl-5-oxo-1,8-dioxa-4-azacyclododec6-yi)ureido]propionic acid 1.42
-3-(6-ami idin-3-yl)-2-[3-
The fcf@@}zggﬁ)%%%g%%g@%%yé%é%égigg(rg]r!@?ggrrrlwemmar%n)er és above using (R)-3-

allyloxgzacyelasiadegcerydurgidaipcepinneieclat R 4BR33 B4 as described
analogously in JACS, 129 (22), 8986-6987, 2007) instead of (R)-3-(4-

allyloxyphenyl)-2~(8H-fluoren-9-yimethoxycarbonylamino ypropionic acid:

Ex- Name By m/z Method

ample (min) | [MH"]

6-4 (S)-3-(B-Aminopyridin-3-y1)-2-[3-{(3S,6R)-3- 142 1452.29 |G
isopropyl-5-oxo-1,8-dioxa-4-azacyciododec-

6-yljureido]propionic acid

C'}')
(641

Methyi (5)-3-(6-aminopyridin-3-yl)-2-[3- 240 46633 D
{(35.,6R)-3-isopropyl-5-0x0-1,8-dioxa-4-

azacyclododec-6-yhureido]propionate

6-6 {3)-6-Amino-2-[3-((38,6R)-3-isopropyl-5-oxo- | 1.94 [417.23 |C

1,8-dioxa-4-azacyciododec-6-ylureido]-

hexanoic acid

Example 6-7
(S)-6-Amino-2-{3-((9S,128)-O-isopropyi-11-oxo0-2,7-dioxa-1 0-azabicyclo-
[12.2.2]octadec-12-yl)ureidolhexanoic acid
A. (S})-2-tert-Butoxycarbonylamino-3-(4-hydroxycyclohexylpropionic acid
0.74 g (7.17 mmol) of rhodium was added to a solution of 7.00 g (24.88 mmol) of
(S)-2-tert-butoxycarbonylamino-3-(4-hydroxyphenyl)propionic acid in 50 ml of
methanol, and hydrogenation was carried out at 50 C/6 bar pressure of hydrogen.
After conversion was complete, the catalyst was filtered off and the filtrate was
concentrated. The product was pure enough for further reactions.

LE/MS (method K): Ry = 1.00 min, m/z: 188.2 [MH"].
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6-6 (S)-6-Amino-2-[3-((3S,6R)-3-isopropyl-5-o0xo-
1,8-dioxa-4-azacyclododec-6-yOureido]- hexanoic acid 1.94 417.23
WO @Q&Mﬁ@?@'h PCT/EP2009/003650
15(S)-6-Amino-2434(9S,12S)-9-isopygpyl-11-oxo-2,7-dioxa-10-azabicyclo
B (i 1_? 2,2]aoctadec-12-yOureidoThexanoic acid A.
| (Sb% 40

B GIB Sy 1AH A R RIRR U RERIMI RS oRfacid

A sol@idADE LM 88 Fadiyies-2ddRthinakseliongh hPR.8 (2488 oxy-

mma|) of (S)-2-tert-butoxycarbonylamino-3-(4-hydroxyphenyl)propionic
CVC‘O’&%H%%WW%M%M %fn@?{qu‘f‘@&e@\%%ﬂ W8 Msriey Huha Soess of
30 mibabriessierefidyeronen. Afer comvarsivbveasconlpteniigGaRIYES mi of

was filtered off and the filtrate was concentrated. The product was pure
DMF gh.igh 16 Rt SeaiBRET M FHARBTRY Ry atsin g ture
was vbthddd WRT128AAAGBORPLITIEPRA0R/QAR3ERAUA8 By quenched with water
S)-3-(4-Allyloxycyclohexyl)-24ert-butoxycarbonylaminopropionic acid A
and Cégﬁﬁ{?ﬁtﬁ@é %%ﬁ% @@%@Mﬂggrégolved in water and washed with ethyl
aceta(®)ThteHdpidiony garbonviammng e hydsexyaysloBRXYIDraniPBig ik with

ml of DMF was added dropwise over the course of 30 min to a

20 i . )
ethy! QERIRsIDPECP DAY GRAFSEAVRMBTIS BYOh Naein Hyktige Anoanentrated.
The tiBOMIAREJTheRIRR2B19 (18 Ryl }ehalbd Riamide wess:added, and
i the mixture was warmed to RT and then stirred for 3 h. It was cautiously
Purtiicai8fched with water and concentrated. The residue was dissolved in
watdvanghsashed with ethyl@eatate,/ Theoaqueoys phage was adjusted to
The L&gé with 6M HCI and Extract d with ethyl acetate. The organic phase
© GFERFE0EP Kag Yo & fteret il dIRCEHITER 811 6T S RRdOSShRRSUISdbY
emploghigiBedisidais vwiay-Was-@aghad fugiher without further purification.
(met%?d f1.=1.46 min, m/z: 228.1 [MH+:Boc]. The further
Ir%iéé §T6 \98}%@##@@§-%@/Eaﬁ%%%%{wydescribed above by
employing B. instead of D-Boc-0-allyltyrosine. 15LC/MS (method F): ft =
Examp%l’eS min, m/z: 499.55 [MK]. Example 7-1
{5)-6-Amino-2-[3-{(8S,11R}-8-isopropyl-3,10-dioxo-6-oxa-2,9-
diazabicyclo[11.2.2]heptadeca-1(16),13(17), 14-trien-11-yHureido]hexanoic acid

N ~ i
/\H/O + : e \’/\NHBOC /O\/’\NHE
H :
o " NiBoo 0 2
~_O 71 ~_0 7B
\/ o \\:/ o \_/ o
; H : i
O\/:\N)J\/NHBOC E)\/’\NE NHBoc OV&NJ-‘\/NHBDC
— g b H H
~° o D/ N/©/
o)
Fmoe NH 7-1C HN 71D A [
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(S)-6-Amino-2434(85,11R)-8-isopropyl-3,10-dioxo-6-oxa-2,9-
diazabicyclo[11.2.2Theptadeca-1(16),13(17),14-trien-11-yl)ureidojhexanoi
WO 2008(44066722009/146802PCT/EP2009/003650 49 A. EthyPCT/EP2008/003650

3-((S)-2-tert-butoxycarbonylamino-3sgethylbutoxy)propionate About 200
(14.76 mmol) of

Q ium were added to a solution of 3.00
A B ﬁgﬁiér b AoRe: e i e '%@émﬁm%%ﬁéy )PTRPIRBAIUtion
Abou%@d%ﬂ@%ﬁ@@d@%ﬂ@@@%ﬂﬂ@cﬁfb% thl@ﬁmﬂ@@@ (IRAY®Gmol) of Boc-L-
olve ehind. 2.25 ml 5(2 22.14 mmoI) of ethyl

Va'*”%&?\ﬁﬁ%@ &3 tHELRIGIGANa ‘ﬂ'i RinhRSNditivag H@fbﬁﬁfred by
needlem v 2rhoh- dm@@ﬁw@cwls@@ﬁh@ apidiveieaddeditoiRreaetion s m

which w oncentrated under reduced pressure. The residue
(2.2 G O B TR G

R WAy e dise & aRFasEaAbER cAEte thdxture
was stiedistageohOBrihybs (S)s2drminermetvRuiaxynmoniaaaiaddieto the

.crude product (- 4.45 g) obtained in 7-1 A was dissolved in a mixture of 10

reactigh BHEHECH % B e A o) RERSSLTGr 2 e ARidese

obtairteadtaniwas compteo iR RO WAE ROBEGNBMROIANEGHARNHext stage.
codistilled with toluene several times. The crude product obtained in this

way was purified by preparative HPLC 15(acetonitrile/water+ addition of
B. EUBVETERN)-2346img 8frethy (& 3praprerdrnethyl- butoxy)propionate

were ob in thi as trlfluoroacetate in the form of a colorless oil
The ClRr )Jf?? Mﬁb’ﬂ@ﬁ B = b A RmIRRN Ve Nty e 10 mi of
CHzCEtﬂW 10 ml of TFA and stirred at room temp. for 2 h. After the reaction was

i %bgrﬁ 2-tert- butox bon amino-344-(9H-fluoren-9-ylmethoxy-
compigl ?,@M%H&%W@ﬁﬁffﬂ RO S e IBRRGY ERoplbni a8 geveral
times m@éhwdmm@umwwma mIt(ﬁsmyfwasvbbhwe@ugpw@%ﬁéhv@mmeo
(ace‘[o&flntcgj 443%%1 %@}1 mg)(g ‘%Hﬁf l)Jw%erﬁgcgfeg%\}/’[e (ag?%datr?m%cgn éx}%[aeihyl
butoxﬂ&rbp&rh@tﬁmtbﬂﬂﬁiamm@%ﬁs[%?h"-,lsf ltnTredr@acetate in the form of a

carponylammo)phenyl]proplonlc acid and 370.0 mg (.17

colon I MTgIC
rﬁ %ill)lg yI%‘( S)-2-amino-3-methylbutoxy)propionate in 10 ml of DMF,

AreVKhe (itiiecvizs Btirred)sat repmiempomE 2iniThe reaction mixture
was concentrated in vacuo. The remaining residue was taken up in
dichloromethane, washed with sat. NaHCO3 solution, dried and freed of

C. Etsgh@riSingd(rRodutad pressurertthe armiorrqduct-Baobiainetimbis way
carvol e by fesh chramatography an s gl (reprancltry| aceat
158.7 aag@ 27{(;R9ﬁ%%§&1ff b@oxy o hang@damined# éf(QHtuaeprSoyleethanitaang
Tl S R e A
(1.17 rﬁ@}b(}/MﬂﬁmaMﬁbﬁtarﬁcﬁ@%mﬂﬂnm@ [58813-IMdRae-oF].
yEmethowé]gggolﬂgﬂ)}]m Aﬁé&ﬂﬁ gg&é&%tabnuéox%/g %rbrr?g? %Haqn%nnci%rg Ig? )éli%yl
3-((5)-2~amino-3-methylbutoxy)propionate in 10 mf of DMF, and the mixture was
stirred at room temp. for 2 h. The reaction mixture was concenirated in vacuo. The
remaining residue was taken up in dichloromethane, washed with sat. NaHCO;
solution, dried and freed of solvent under reduced pressure. The crude product
obtained in this way was purified by flash chromatography on silica gel
(heptane/ethyl acetate 1:1). 355.0 mg of pure ethyl 3-((S)-2-{(R)-2-tert-
butoxycarbonylamino-3-[4-(9H-fluoren-9-ylmethoxy-
carbonylamino)phenyl]propionylamino}-3-methylbutoxy)propionate aré obtained in
this way (yield ~ 44%).
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5355.0 mg (0.52 mmol) of ethyl
3@%?)-2@ R)-2-tert-butoxycarbonylamino-344-(9H-
WO B! -(S]/%nethoxycarbonylamino)phenyl]propionyIamincF}%T/EPZOOQfOOBBSO
methylbutoxy)propionate were dissolyed in a mixture of 9 ml of THF and 3
| of H. 1.29 ml (1.29 mmol) of an aqueous 1M LiOH solution were
%@é%ﬂ@?ﬁé@%@nﬁﬁ Trdaction mftiFreRas dirE@ &t Fobm temp. for 1
h. After the reaction was 10complete, the mixture was neutralized by
0 d& a &%&g agueous 1N HCI solution, concentrated under reduced
: §f ifel 36@%{@@6@WW%]E%‘E%T‘PH@ﬁiMEPBM@Wﬁ@@mﬁ%@ﬂMWmO]-3-
meth{RRBymeoyrs Raglayed crude in the next reaction. LC/MS (method B):
min, m/z: 438.3 [M114]. 15E tert-Buty!l

355.088 1153 BILBB b5, 10 o e DK ssearbonylaming-3-(4-(@r

fluorebicysletblhd:3lbenaspemtd MLl uHsmAind)carba mate The
@-@?@&R)-S-M-am|nophenyl)-2-tert-bu_toxycark_)onylammogroplonylamln
Mt Py B AEH ORI ESUE - 1B 5 TE b @iset e drtifeaprbdusy mf

MeOH -1 Rovas [dissphvashbin @2araleidaliF1 0-forgs b mimal: ebHQAnd the
of 20N, N-diisopropylethylamine and 195.4 mg (0.51

| 0.26 ml %1.5 m_m%‘o}) _
"eSUMRESH Y RINTE Wire 85 EUERR 8y ARded ToRnis'sbibibHea HertFRantiRmas

compleas stisreshat rearadenaptria-d by hel sractioniBiNye WASIPRRENFIRG
0. Té]?egg%s'due obtained in thjs way was taken up in CH2C12,

in.vac \ .
CO”C%@E‘E%% W NERFOS3SSOIRIBRC dretEUer B dsdusne sl foduct
obtairsaiverthis \g@gu{nzzm nﬂmww@%@m%e@:gﬂ%ﬁtgiﬂ%ﬂﬁgﬁgwﬁvag )

e ru In_the next stage. Yield: , metho .

R B S S e 96 3 IMHT T

(83,11R)-11-Amino-8-isopropyl-6-oxa-2,9-diazabicyclo[11.2.2Theptadeca
1 ,13(1 2. 14-triene-3,10-dione 30The crude product (- 215 mg)
. R 1P TS re s TiRo st 27 of 1A, 0 15 i o
diazabimatelogint D ABeptad sdisonenyisilans si-taem tempcionarhafter the

~reaction was complete, the mixture was concentrated in vacuo.and =
S RS BEL TG R A RO R AR BRI SR R AT 13-

methywayoags mysited kyiorepaztivedi BbGitaeetendriledvsiedt @dlition 9fyas

dissotefih DRI ST 5T Sn01) of HOAL, 0.26 reig1.5 mmo) of

N.N-disninoBistniapyié-axa-2dhdiargioyriatiha ) 2heptadesat(16bdS¢3 b1y
dded]’[g']é |enegl P-dlone %e obtained m_tpls way as trifluoroacetate in the _
addeddle N SOUBIoNe 854 M BRBHY Prrssiinies RIS QRIBUSSARR fORT £ T4 min,

reaction: 320BdMHE M@S&miﬂQWIn vacuo. The resjidue obtainelzd in thés way was
S)-6-tert-hutoxycarbpnylamino-243-((8S,11R)-8-isqopropyl-3,10-dioxo6-0x
taken Q8 A RTEA D OBt e Hers ¥ SpT a5 MO O andl e
of solvg@tieidailhexamoaie;8di npddrdlomuaheldaitiophenyhhieorpRiged
de }'ﬁleﬁwe di%s lved in ?.ml p%ﬁ)%HZCIZ. While cooling in an ice bath, a
Cruae Ghkifion §Wﬁ‘?g de.@ o) ‘B¥the
(BSNMER)ictFamiBy-&isopropyheroxk2 SdiazakigyeialtL. 2. 2Theptadeca

1(16),13(17),14-triene-3,10-dione obtained in 7-1 F and 69 p1(0.41 mmol)
of N,Ndiisopropylethylamine in 3 ml of CH2CI2 were added. The mixture

F. (sBasiRpn siireteBeaprempsiond b JThe seartiponixuremas yashed
1016 %ﬁ% !?HOOé sg}:]uéion, 15water and saturated NaCl solution, dried
(16).% S8 Wi dSEHFated in vacuo. The residue obtained in this way
The crids pisgabree ip &gl SMnaadimixed Wit a seRHIaN PHERG 8 @25 mi of
TEA Orqrg(')g OE)H-L sg%g ﬁOtBu hydrochloride and 65.9 pl (0.39 mmol) of
- N RHISE YR a/ﬁ minBPBUHPOPORMS tRE RHQRH Hikiurowash. After
the reaglifoedialy eomseimp. tavarni@hiand shemeonsantied e yachs Jhegrude

, roroduct 20obtained in this way was purified by flash chromatography on
with tog,iﬁ@g (jglveral_ times. The crude product obtairied in this way was purified by

preparative HPLC (acetonitrile/water+ addition of 0.1% TFA). 80 mg of {8S,11 R)-11-

Tl o,
P
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(heptane/ethyl acetate 1:1). Yield: 20 mg of tert-butyl
(S)-6-tertbutoxycarbonylamino-2434(83,11R)-8-isopropyl-3,10-diox0-6-0x
WO 20694146802 PCT/EP2Z2009/003650

diazabicyclo[11.2.2]heptadeca-1(16);313(17),14-trien-11-yOureidolhexanoa
te, [C/MS (method B): Rt = 0.91 min, m/z: 648.5 [MH1. 25 H.

amm?s%:[@%%%'.@.@ SrdiRyabisypiiy3 Abamsaeesantals)s13(17), 14-triene-

3,10-diszabieyeleldbid 3T hemarred- 261613 2bddsianhe-Aureidolnexanaic
acid 20.0 mg (0.03 mmol) of tert-butyl

amorpEPRS AR 5 tBkycarbonylamino-2-[3-((85,11R)-8-
iSopraeykdd Bretiom - Broxar 2 Ardiazabieysiol K [RiTheptadeca-1(16),13(1

7),14-trien- 3011-yOureidoThexanoate were stirred in a mixture of 0.95 mi
of TFA, 25 pl of water and 25 pl of triisopropylsilane at room temp. for 2 h.

G. teABUNE(EAGHeR Waksomplaiey ke mbu Q—Yt@é,quglrgé?po%y_gg@_diom_
6»oxa%§ codistjlled with toluene several times. The crude product obtained in
i

WRARSHiriidady PREaFSHRs WA BatéicHitiiemvater+ addition of

yhure@id¥ekBAda2mg of the title compound were obtained WO
2009/146802PCT/EP2009/003650 52 in this way as trifluoroacetate in the

81.9 miPst L eaeheRs LmBHHEIY heaerricTea MSvarR fissole RS0 ofin,
CHC/wvARR Sty Tn Eieideliputintes@mpisowetemieparediman apalegous

. Example 7-2 . .
(851 {84 TR AR BN T2 oA B PRy AHelihy R S slsese-oxa-2,
1(@6),93(17),14—}!’&81‘18"3,1%@50!}8 obta;f&e(% E£37(;L17)Fla4ﬂtd'69 ﬁll({).cé)l’i rz}g}c])l) of N,N-

.. diazabj 11.2.2Theptadeca- , ,14-trien-11-yOureido]propion
diisonS RAlLEAR ﬁﬁ%tm‘% :%ﬁz—%ﬁ\s@ﬁiﬁﬁﬁ% 496 B VEBgaiprestized at
room (@)ﬁ_ﬁr(ﬁnﬁ&TﬁnWiﬁﬁ@ﬁWﬁhﬂﬂ@n(éaﬁaﬁ@a%W%@%}Qiﬂ@g}é@?@ﬁﬁ&
water %Q@ %Zﬁﬁ.fy#%rﬁ%:&gﬂm% g}%ﬁgﬁg&?w%cédohg%scéwgé n(t)rate?j' intv; cug.
The rdSit3e(6AaNROPYighIz- 3y 12 (88 eR) B EQRIODYAF 2 H0- Fioxat Grakas

I..-L:sg-.cnnn - 4 1y £l i3 3 H 1 /N A
soltGlfabf gl 2 SrRgiakia-YelBp A A s s HeBR fopldA: 20
mmot CAtGN-GiivS: (opstleas Al nRie=0 SaminDure: 534 20MbY nbxaranla $skirred

&S 36-Amino-24:§(t(98§’t142hR)-4,5-dihydroxy-9-|soprop 1-11-oxo-2,7fd|oxa710
At 00 ey S5 AR AR AN 133 B) L BARA- 125 St bcidiRERShoic

obtainadith W® 260U E46RAARATH R2H0HUNGBEHO A pHY on silica gel

(heptanelethyl acetate 1:1). Yield: 20 mg of tert-buty! (S)-6-tert-

butoxycarbonylamino-2-[3-({(8S,11R)-8-isopropyl-3, 10-dioxo-6-0xa-2 9~

diazabicyclo[11.2.2}heptadeca-1(16),13(17), 14-trien-1 t-ylureidolhexanoate.
LC/MS (method B): R = 0.91 min, m/z: 648.5 [MH"].

H.  (8)-8-Aminc-2-{3-((8S,11R)-8-isopropyt-3,10-dioxo-6-oxa-2,9-
diazabicyclo[11.2.2]heptadeca-1(16),13(17),14-trien-11-yureidolhexanoic acid

20.0 mg (0.03 mmoit) of tert-butyl (S )-6-tert-butoxycarbonylamino-2-[3-((8S,11R)-8-
isopropyl-3,10-dioxo-6-oxa-2,9-diazabicyclo[11.2 2]heptadeca-1{1 6),13(17),14-trien-
11-yliureidolhexanoate were stirred in a mixture of 0.95 mi of TFA, 25 ul of water
and 2_5 utof triisopropylsilane at room temp. for 2 h. After the reaction was complete,
the mixture was concentrated in vacuo and codistilled with toluene several times.
The crude product obtained in this way was purified by preparative HPLC

(acetonitrile/water+ addition of 0.1% TFA). 5 mg of the title compound were obtained



N HOOH 8-1D A.
95,12R)-12-Amino-9-isopropyl-2,7-dioxa-10- azablcyclo[lz 2.2]o ctadecal%
WO 2P0/ 44898 15-tetraen-11-one A solution of 3.66 9 (6.78 RtmdpFAC09/003650

9H fluoren-9-yi methyl ((9S,12R)-9- 5Qpropy1 11-
X0-2,7- d a-10-gzabicyclo[12. ctadeca-1(17),4,14(18),15-tetraen-1

i A R e & A e p s et

il ©ff\di iy kahain & ard, stiored atuIR,Trfmz.&Bszmﬁqture was concentrated

and purified by preparative HPLC. Acetonitrile was removed from the

combined product fractions in a rotary evaporator, saturated NaHCO3
The fstitwtion wasnasidedvamrddtie arbdureavasnbisxiiactad iwige with ethyl

acetate, saturated with sodium chloride and again extracted with ethyl

acetate. The combined ethyl acetate phases were dried over Na2S04,
Examﬁiierbdz and concentrated. The resulting substance was pure enough for

3= rt &re%c%ll pﬂs 3L I%'?S(ngqu E} BR%;thy?% r%ndlogé glc?xg EMH] 1°B.
diaza bs:)yesrmegn@nwpam?@nwamep ?437({9(@&:2&%%%@!@&@}@%9&@2%8 4cid
az tadeca-1(17),4,14 15-tetraen-1
% 36 %«%i %h glggc%'ﬁ & él‘ca)%ezjﬁj% éribed in 1-1F. 1.13 g
10 of the title compound were obtained. 20LC/MS (method B): Rt = 1.00 min,
Exam 47.3 [MH]. C. tert-Butyl
%E ert-butoxycarbonylamino-243-((95,12R)-4,5-dihydroxy-9- WO

)-3- W%WM$#EF2QQQ¢@KE6R) 3-isopropyl-5,9-dioxo-1-64a-4,10-

-1 |oxa-10 azablcyclo[lz 2. 2]octadeca 1(17), 14(18) 15
d'azaCYr enp% t(\l/)lr)); fw MISREIRY (9.7 Jumol) of (DHQ)2PHAL

(hﬁdmgdmmm@hmabazjmémyndmtfﬁet%)meie BdHEd to a mixture of 541

mg (387 mmol) of AD-Mix-alpha and 3 mg (7.7 pmol) of 5potassium

osmate in tert-butanol/water (1:1, v/v). After a clear solution had formed,
Examihe Teéction mixture was cooled to 0C, 41 mg (425 pmol) of

s\.3.JBeth negu,ljgnamld ded,and.the mixture.was stirred at thi
(S e I B TR T S0 By et e o5
di azat(sy@et[é%rﬂ Wﬁ)@p‘ardbewmm@lp&{[ﬁ?ﬁ(@&&@ﬁ)é%yi yureido]propionic acid
[0)4 i0 azabicyc deca-1(17),4,14(18),
etra é% i? )d:grel oggné;xérﬁo@{ gtée%@?é% added, and the
20 mixture was warmed to Rl and left to stand over the weekend. 195 mg
(1.55 mmol) of sodium sulfite were then added, and the mixture was

stirred at RT for 1 h. The reaction mixture was extracted with ethyl
Examipleetate, and the organic phase was dried over Na2S04, filtered and

r ry ator The re5|d as
(S P2 ST T ST B EOmADO I iere SEURed] Les
azabiomistHedBYiRtai6@4 1(1id) J1142(18$1f3t[MH—ﬁ]2 yDureido]lhexanoic acid
(S) -6-Amino-2434(98,12R)-4,5-dihydroxy-9-isopropyl-11-oxo-2,7-dioxa-10
|cycto[12 2. 2}octadeca 1(17),14(18),15-trien-12- Auréuip:l’he n0|c
ac:ld The p otectl e grogps were eliminated as described abc;ve |n

Ixture. A mixture of the diast @ m NH2
"obtained. LC/MS( thod B): Rt = 0,42 min (doublé«\aik) m/z: 25 3

[MEW
_ o .

15

25
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Example 8-2 (S)-6-Am ino-2-[3-((9S,12R)-5-hydroxy-9-isopropyl-11-0x0-2
,7-dioxa-10-

WO 89 3Hi8flo[12.2.210ctadeca-1(17),14(18), 15-trien-12-y OGO IORKAASHS0
¢ acid and (S)-6-amino-2-[3-((95,12R}-4
hydroxy-9-isopropyl-11-oxo-2,7-dioxa-10-
azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-AureidoThexanoic
acid A. tert-Butyl
(S)-6-tert-butoxycarbonyl fﬁ%, 43-((9S,12R)-5-hydr xy -9- |sopropylll\biO
0-2,7<dioxa-10-azabicyclo[12.2.2]octadeca- 1(17) 1 (1 S-trign-12-A

do 3oaqexjﬁ§a3te41 55 mI{7%3 ,umol) (0.5M-THF).g N._O
‘borabicyelof3.3': ane were added to solutlon of 50 mg l(?ﬁ u

of testsbutyl (S):6-ter-butokycarbonytamino-243- @

HO ((E? 142’@%propy Y 1-0x0-2,7-dioxa-10- azlab 2]oc
744 5 tetr@ 2-yOureidoThexanoate (8-1B) in 1.5 Cfof
and the WO 2009/146802PCT/EP2009/003650 S%mgture%;stirred at
RI overfiight, Addition of 250 p1(1.49 mmol) of 6N sodium hydroxide
solution anWL207 p1(1.83 mmol) of hydrogen peroxide was followed by
extraction with dichloromethane. The organic phase was washed with
saturated_sodi m chloride solution, dried over Na2S04, filtered and
concentrat resid ue 5 was!purified by preparative HPLC. LC/MS

= fh/z: 665.5 [MKT B.
(S)- -A no 2H3 ((SS, JHZN )-5-hydroxy-9-isopropyl-11-oxo0-2,7-dioxa-10-
octa 17),14(18),15-trien-12-yOureidolhexanoic

(S)-6- amlno -2-[3-((9S, 12R) 4-hydroxy-9-isopropyl-11-oxo0-2,7-dioxa-10-az
a- 10bicyclo[12;2.2]octadeca-1(17),14(18),15-trien-12-yOureidoThenanoic

A. (9SacizR Fhe-pretactivesgisepyeredplranaiad-asiepselited 2hovada -
1017) %ﬂ%ﬁ%ﬁ omethane mixture and subsequent stirring in 1 N HCI. LC/MS
( 5 129128 MRe m/z: 509.2 [MK]: 15Example 8-3

A soliBidf-8naimeny ridimsS ik 3¢ S ALR4-S-giRystiaxy (8 $59propyliddy %%yzl B

xalQ-azabicyclo[12.2.2]octadeca-1(17),14(18),15-tgen- 12 yOure|
o2 e T it
ylica rtmm@uommmpm KEOVIidmetbatbinait ws1aimain iz 7560426

H+1. 20 Example 9- , "
d*@*“V%j*@%ﬁﬂﬂ&% ]%_%JR;‘% ROy Mixigsoves-anseeaigated and purified by
prepa@&@Wﬁl@@l\%&}ﬂﬁtﬁ@%ﬁéﬁMé%iﬁ@@&ﬂ%ﬁéﬂfﬁ%‘émmﬁs in

xanoic acid 25A. tert-But

2 ot A R SR A S22 SR 5 Adlsrbrgnd hgyauatyre was

extractbdﬂ&rib@-&ﬂt&b&h?@&@@t@]Qﬁiﬁﬁ@f@dMitﬁ)sb‘&@ﬁ) &RriFeR-42d again
amlno hex noate A solution of 387 mg (0.858 mmol) of
extrac{g ﬁ@ﬁ@)} @?@ Q)?Cgmyﬁgin%gyba@etate phases were dried over

Nazscmmmmel@tumecammraﬂ@mmam@anmges%@ltaﬁ@m@dﬁe Emagt}ﬂ)for

furthers'@ff%ﬁﬁﬁo 9-isopropyl-2,7-dioxa-10-azabicyclo[12.2.2]octadeca-1(17),14

A8)MS- (ﬁ%‘thééi BRER(cOMBRLRGh1 HE) 1 b5mipiacetonitrile was stirred
ﬁﬁo éer 1 day (d), the same amount of the oxazolidine was agam
B. tert- R lah SIerifd-RISRIE RS RYARING L o4 TRRIrdTsRRAMEADHRR, 7-

dioxa- ¢O%ﬁ(@}@@ﬁ@2®d@c§@é@am$ Pruified-oy preRtHRRGD-
duct-containing fractions were combined, the acetonitrile was
yhureid ﬁﬁexanoa e
The reaction took place as described in 1-1F. 1.13 g of the title compound were
obtained.
LC/MS (method B): R: = 1.00 min, m/z: 647.3 [MH"].

C. tert-Butyl (§)-6-tert-butoxycarbonylamino-2-[3-((9S,12R)-4,5-dihydroxy-9-
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WO 2009/146802PCT/EP2009/003650 56 evaporated off, made slightly
alkaline with sat. NaHCO3 solution and extracted several times with ethyl
WO Z009468ffe combined organic phases were dried over NB83 (54 3083650

and concentrated. 78 mg of the title ggmpound were obtained. LC/MS

, thod B): Rt = 1.16 min, m/z: 585.9 [MH-Bocl. 5B. .
Py e A2 (B IR ALy Tt 4196 3P o1 10 14(18),15-tren-12-
yhureszelbisyalap:2:2.2]octadeca-1(17),14(18),15-trien-12-ylsulfamoyDaminolhe

i id. tion of 78 mg (0.114 mmol) of tert-butyl =
8 mg@eﬁﬁbﬁ@@%ﬁ’%ﬁh&%ﬁ@m@@3&19Fi)?gﬁgamk?@a@ﬂwo@e@iﬁwwg
addedlio-azabityelajl 8421 Heriadecarhdy bLACQNLSIHRE-dAdySHIE MmOy AR of

Th te in 3 f 10dichl thane/TEA (1:1, v/v) was left to stand
potas] {5y 8F 21 PRGN EORRAHRIELA: THE rehrod PR BB s

the ra@mmmk@aréh%@quﬁ@@ﬁ@@gmsmwmgfmbmﬁgh .| pémnﬂ@cﬂf%@giﬂﬂaaﬁﬁﬁde
addition of 1N hydrochloric acid. 34 mg of the title compound were

were aﬂ&g ea%%ﬁ'ﬁ?d%éﬂfa?ia@%m@ (%ﬁﬁ%t?mpﬁﬁ@@g%nﬂﬁawz;Tmﬁo

mg (3BIEALE) oxasmpleuds(S)-6-tert-butoxycarbonylamino-2-[3-((8S,12R)-0-

. (S)-6-Amino-§-[§(,98,l%ﬁ)-Q;iso ropyl-11-oxo-2,7-dioxa-10-azabic

isopropyllt ke (144

oL B B A6 whartetraen

12-yhThedille campatnsteaspbtainedda enaledyt i thexRiRC eI BV exaBRIRS R T
MH+] Pharmacological

C/MS 20(method F): Rt= 2.81 min, m/z: 529.23 , (
and legi i ﬁve%?gﬁivsamtﬁﬁe@%ééﬁe%ﬁwﬁmmrﬁmﬂkﬁq\f&%{ﬁg}hen
addedhenictichroive plasmasTidd ACTVitydsit fmmmgﬂ%‘%h%@%hﬁéﬁﬁés@%ra cted
, . 874). This entailed 25 adding 28 pi of assay buffer M Hepes,
wit e B By G0 65727 MR YA DO P
conceBTATAFIA a2 Gt py/ eV pto2apbolT2 e reMdOGessalvitied of the-pubstarcePLC.
in a 96 half-well microtiter plate at room temperature for 15

164 nfi A IAIBREING
Minutes. e H}%%Jé‘ eYEB T WAL Stirted by adding 10 ,ul of TAFla
deVéitip emgitestl BedR1:2 vk assaynbufta). Ihetiime course of the
oreaction 30 was fallowed at 420 nm in a microtiter, plate reader . ~
D O B3t WA B BRIeaSy 67 A8 RS, 2o §io%a-10-
azabi@e09N2680RPETAB 20091008630, 53-#i8nMolgtulanReNises)oitakieil
: : le No.
The p!soqg\{lsvtlsvg'grré?usgslt\sﬂe?g JFrr%lr?a%éc'iE égrgglsecn Oeclf%ggvg\{g g xampie No
TFA/dichloromethane mixture. A mixiure of the diastereomers was obtained.
LC/MS {method B): R, = 0.42 min (doubie peak), m/z: 525.3 [MH"].

Example 8-2
(S)-6-Amino-2-[3-{(98,12R)-5-hydroxy-9-isopropyl-11-oxo-2, 7-dioxa-10-
azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-yl)ureidolhexanoic acid and
(S)-6-amino-2-[3-((9S,12R)-4-hydroxy-9-isopropyl-11-oxo-2,7-dioxa-10-
azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-ylureido]hexanoic acid

A. tert-Butyl (S)-6-tert-butoxycarbonylamino-2-[3-((8S, 12R)-5-hydroxy-9-isopropyi-
11-ox0-2,7-dioxa-10-azabicyclo[12.2. 2]octadeca-1(17),14(18),15-trien-12-yl)ureido]-
hexanoate

1.55 ml (773 pmol) (0.5M in THF) of 9-borabicyclo[3.3.1]jnonane were added to a
solution of 50 mg (77 pwmol) of tert-butyl (S)—Ei—tert—bdtoxycarbonyiam%no—2—[3~
((95,12R)-9-isopropyl-11-ox0-2,7-dioxa-10-azabicyclo[12.2.2Joctadeca-
1(17),4,14(18),15-tetraen-12-ylureidolhexanoate (8-18) in 1.5 ml of THF, and the
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1050 [ M] Example No. IC50 [ M] 0.032 Example No. 7-4 1050 [ M] 0.040

1-1 0.006 1-8 0.029 5-3 1-29.044 1-9 0.019 6-1 0.052 8-1 0.023 1-3
WO 2§38946802 PCT/EP2009/003650
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mixiure was stirred at RT overnight. Addition of 250 g (1.49 mmol) of 6N sodium
hydroxide solution and 207 u1 (1.83 mmol) of hydrogen peroxide was followed by
extraction with dichloromethane. The organic phase was washed with saturated
sodium chloride solution, dried over Na,SQy, filtered and concentrated. The residue
was purified by preparative HPLC.

LC/MS (method B): Ry = 0.86 min, m/z: 665.5 [MH"].
B. (5)-6-Amino-2-{3-((85,12R}-5-hydroxy-9-isopropyl-11-oxo-2,7-dioxa-10-
azabicyclo[12.2.2}octadeca-1(17),14(18),15-trien-12-yl)ureido}hexanoic acid and
(S)-6-amino-2-[3-({9S,12R ~4-hydroxy-9-isopropyl-11-ox0-2,7-dicxa-10-aza-
bicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-yhureido]henanoic acid.
The protective groups were eliminated as described above in a
TrA/dichioromethane mixture and subsequent stirring in 1 N HCI.

LC/MS (method B): R, = 0.48 min, m/z: 509.2 [MH"].

Example 8-3
3u(6~Amiﬂopyridin—3—yl)~2~[3u((98 12R}-4,5-dihydroxy-8-isopropyl-11-oxo-2,7-dioxa-

t0-azabicyclo[12.2 . 2Joctadeca-1(17),14(18),15-trien~12-yl)ureido]propionic acid
The title compound was obtained in analogy to the preceding examples.

LC/MS (method L) Ry = 2.15 min, m/z: 560.26 [MH'].

Example 9-1
{S)-6-Amino-2-{({88,12R)-9-isopropyl-11-ox0-2,7-dioxa-10-

azabicyclo[12.2 2]octadeca-1{17),14(18),15-trien-12-ylsulfamoyhamino]hexanoic
acid

A. tert-Butyi (S)-6-tert-butoxycarbonylamino-2-[((8S,12R)-8-isopropyi-11-ox0-2,7-
dioxa-10-azabicyclo[12.2.2]octadeca-1{17),14(18),15-trien-12-
ylsulfamoyl)aminojhexanoate

A solution of 387 mg (0.858 mmol) of tert-butyl (S)-6-tert-butoxycarbonylamino-2-(2-
oxooxazolidine-3-sulfonylamino}hexanoate and 250 mg (0.780 mmol) of (2S,12R)-
12-amino-8-isopropyl-2,7-dioxa-10-azabicyclo[12.2 2)octadeca-1(17),14(18),15-trien-
11-one (compound 1-1E) in 15 mi of acetonitrile was stirred at 80°C. After 1 day (d),
the same amount of the oxazolidine was again added, and the mixture was stirred
for 1 d. The reaction mixture was then concentrated and the residue was purified by

prep. HPLC. Product-containing fractions were combined, the acetonitrile was
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2-10.0088 6-2 0.021 8-2 0.033 1-4 0.071 3-1 0.0077 6-3 0.012 8-3 0.059

1-50.105 4-1 0.017 6-4 0.055 1-6 0.811 5-1 0.649 6-6 0.053
WO 2009/146802 PCT/EP2008/003650

56

evaporated off, made slightly alkaline with sat. NaHCQ3 solution and extracted
several times with ethyl acetate. The combined organic phases were dried over
NazS0Oy, filtered and concentrated. 78 mg of the title compound were obtained.

LC/MS (method B): Ry = 1.16 min, m/z: 585.9 [MiH-Boc™].
B. (S)-6-Amino-2-[((9S,12R)-9-isopropyi-11-ox0-2, 7-dioxa-10-
azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-ylsulfamoyl)amino]hexanoic
acid. A solution of 78 mg (0.114 mmol) of tert-butyl (S)-6-tert-butoxycarbonylamino-
2-[((95,12R)-9-isopropyl-11-0x0-2, 7-dioxa-10-azabicyclo[12.2.2]octadeca-
1(17),14{18),15-trien-12-ylsulfamoyllaminolhexanoate in 3 m! of
dichloromethane/TFA (1:1, v/v) was left to stand at RT for 2 h and then
concentrated. The crude product was purified by prep. HPLC. The required fractions
were combined and freeze dried after addition of 1N hydrachloric acid. 34 mg of the

titte compound were obtained as hydrochloride. LC/MS (method F): R, = 2.87 min,

m/z: 529.23 [MH"].

Example 9-2

(8)-6-Amino-2-[((98,128)-9-isoprapyl-1 1-oxo-2,7-dioxa-10-azabicyclo[12.2. 2jocta-
deca-1(17},14(18),15-trien-12-yisuifamoylaminojhexanoic acid

The title compound was obtained in analogy to the preceding examples. LC/MS
(method F): Ry = 2.81 min, m/z: 529.23 [MH"]

Pharmacological examples

The prepared substances were tested for TAFla inhibition using the Actichrome
plasma TAFI Activity Kit from American Diagnostica (Pr. No. 874). This entailed
adding 28 ul of assay buffer (20 mM Hepes, 150 mM NaCl, pH 7.4) and 10 ul of
TAFla (American Diagnostica Pr. No. 874TAFIA; 2.5 pug/ml) to 2 ul of 2.5 mM DMSQ
solution of the substance and incubating in a 96 haif-well microtiter plate at room
temperature for 15 minutes. The enzyme reaction was started by adding 10 ul of
TAFla developer (prediluted 1:2 with assay buffer). The time course of the reaction
was foliowed at 420 nm in a microtiter plate reader (SpectraMax plus 384; Molecular

Devices) for 15 minutes.

The iCgg values were calculated from the averaged values (duplicate determination)

of serial dilutions of the substance with the aid of the Softmax Pro software (version



1-7 0.049 5-2 0.009 7-1 0.022 WO 2009/146802PCT/EP2009/003650
59 Claims  and/or of a stereoisomeric form of the compound of the

WO ZepHifpBead/or mixtures of these forms in any ratio, and/BEa/EP2009/003650
physiologically tolerated salt of the ggmpound of the formula I, where Xis
-C(0)- or -SO2-, 10U is oxygen atom, sulfur atom, NH, -C(0)-NH- or

4.8; Mtorelay-Bryien®-, A is oxygen atom, sulfur atom, NH, -C(0)-NH-
-NH-C(0)-, -NR2- or -(CO- C4)-alkylene-, V is1)-(C2-C9)-alkylene-, where
alkylene is unsubstituted or substituted independently of

Tablegh s hpwstbedsse tvice or three 15times by -OH, NH2 or halogen, 2)
-(C1-C2)-alkylene-(C3-05)-cycloalkyl-(Ci-C2)-alkylene-, where cycloalkyl
is substituted independently of one another once, twice or three times by
R15, or 3) -(C3-Cg)-alkenylene-,



TabieSR

20D is -(Ci-C2)-alkylene-, Y isl)covalent bond, 2) -(C3-C12)-cycloalkyl,

Wher%@y

cloalkyl is substituted independently of one another once, twice
fiflfes by R15, 3) -(C6-C14)-aryl, where aryl is unSUbEERARPB003650

substituted 25independently of one gpother once, twice or three times by

5, or 4) Het, where Het means a 4- to 15-membered heterocyclic ring
stem having 4 to 15 ring atoms which are present in one, two or WO

J. ULI” GCHE Pﬁnnn OquSO 6 reet IIH Sy mMSs-W Ibll at
Eéa onnect Ti‘%g r?dewﬂc psrlge é)[,)en :im?él’; th%l 8] rtEC,;SO
twoth r-fotr:identical-of; ¢} gfent anatm rom-the-seres
- oxygeg;‘br?l rogen or sulfur, and A whlicﬁ et is ur sfbggl?tute 61; substltgtgéo
1-2  indepéndiéftly of be Sanothief ofce, | tdice or thre@. fifies bg-a 0.023
-(E-C3-alleyt; h"f"en, NH2 f":?, oF %CFU, . %iaﬁh”mmq atom.-2)
-3 (Ci-CRy Ry, 3)2(C-1-Co)-akoPBR: : - 0.033
14 104)}(€07a4)-alkyl4(C3-C6) oydoalkylsm -(C1-QIoRalky-BE0)-0-R% G5
(CH')\r/r‘R C4)-anvdl—in-which-arvlis-bunsubstituted-or substituted
1-5 indepgn\g% tly cfzbﬂe anothé)r%%e tWicd or threetifves by R15, andris
1-6 the intggarizero, 4,12 or 3, pp F{CH2hdHet, Whemdﬂgt means a 4- 1o
15-membered heterocyclic! m-having-4ito 15 ring atoms which
-7 are pr@@e‘ﬁ in or@ztwo or lk@ﬁjﬁng ?sy fems Whl(g'l%% ccmnected
fogethier, and which comprise, deépending on the fing size, one, two, three

or four identical or different heteroatoms from the 20series oxygen,
nitrogen or sulfur, and in which Het is unsubstituted or substituted
independently of one another once, twice or three times by R15, and s is
the integer zero, 1, 2 or 3, R2 is 1)-(C-C6)-alkyl, 2) -(CH2)r(C6-C4)-aryl, in
which aryl is unsubstituted or
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25substituted independently of one another once, twice or three times by
R15, and r is the integer zero, 1, 2 or 3, or 3)

WO 20041888 kyI-(C3-C6)-cycloalkyl, R3 is 1)-(C2-C6)-alkyléreIKEPR0MHBR3650

alkylene is unsubstituted or 5g Substituted once, twice, three or
four times by halogen, 302)-(C1-C4)-alkylene-0-(C1-C4)-alkylene-NH2,
3)-(Ci-C4)-alkylene-S02-(C1-C4)-alkylene-NH2, 4)-(Co-C4)-alkylene-Het,

Claimwhere Het is as defined above and is WO

2009/146802PCT/EP2009/003650 61 substituted by -NH2 and once,
twice or three times by R15, 5) -(Ca-C4)-alkylene-(C3-C8)-cycloalkyl-NH2
on6)okiiGia)-eikyleneeytia amine, R6 is 1)hydrogen atom,
52)-(C1-C6)-alkyl, where alkyl s unsubstituted or substituted
independently df@ne a (E\ce, twite or thgee times by R16, 3)

-0-(C1-@6)-alk her nsubﬁitu d gr substituted independently
r threegime 16:4)—Rr1 (O

of one another Iﬁ‘;etwice

-(Co-C4)-alkylene-Het, whexe Het is as defined above, where 10alkylene
and Hetyare unsubstituted or substituted iffependently of one another
once, twic?athee timeﬁs/gy R16, 5) -(C0-C4)-alkylene-aryl, where

alkylene and arpi-are un¥ubstituted or substituted independently of one

another once, twice or three times_ hy R16, or

R TR i e s ol
arexdnsebsfithtesbdo substitated rimite pendentdypdfyehgoaneihe reBestsvicgt of
r three times 6,.R7 is hydraggen atom, halogen or -(C-C6)-alkyl, R8
R O R S

Xis  -C{O)-or-S09-,

Ulis oxygen atom, sulfur atom, NH, -C(O}-NH- or -(Cg-C4}-alkylene-,
Ais  oxygen atom, sulfur atom, NH, -C(O)-NH- -NH-C(O}-, -NR2- or -(C-
Cq)-alkylene-,

Vis 1) -(Co-Cg)-alkyiene-, where alkylene is unsubstituted or
substituted independently of one another once, twice or three
times by —OH, NH; or halogen,

2) ~(C1-Co)-alkytene~-(C3-Cg)-cycioalkyl-(C1-Co)-alkylene-,
where cycloaltkyl is substituted independently of one another
once, twice or three times by R15, or

3) -(C3-Cg)-alkenylene-,

Dis -(Cq-Co)alkylene-,

Yis 1) covalent bond,

2) -(C3-C12)-cycloalkyl, where cycloalkyl is substituted
independently of one another once, twice or three times by R15,
3) ~(Cg-Cq4)-aryl, where aryl is unsubstituted or substituted

independently of one another once, twice or three times by R15,
or
43 Het, where Het means a 4- to 15-membered heterocyclic ring

system having 4 to 15 ring atoms which are present in one, two or
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20R9 is hydrogen atom, halogen or -(C1-C6)-alkyl, R15 ishydrogen atom,
-(C-C4)-alkyl, -0-CF3, -NH2, -OH, -CF3 or halogen, and R16 is-0-CF3,

WO 28895499042 -CF3 or halogen. 252.A compound of the forrm#d /ER2BRIAEE650

in claim 1, where X is -C(0)- or -SO2g is oxygen atom, sulfur atom, NH,

- -NH- or -(Co-C4)- - Al NH

O SR A R 2T compre,

302)-(C3dp@nalkerytene: /itg <CeCaialiytenere NP four identical or different

2009/146802PET/EP 009é90365,0 62 Y isl)covalent bond, 2)

-(C3-CiBLGRIENYE TRRTE 6 RISIRYT Y SebsHiRSE haEiiiemRPof one

anotherianesictwi¢et 05 threesiime WdRJsEF@ﬁit]:&{é@-ﬁﬁ%)%éﬁdemh@ﬁfﬁ ardis
bstitut bstituted 5independently of one another once, twice or

three S FARSor HFREL WHGHIEE Aan a2l o Fbtharalie -NH2

heterocmﬁg Hhasysiem having 4 to 15 ring atoms, which are present in

one, two of'three ring g’;/stems which are connected together, and which

cBrhjsise) 10dependirg afothe ring size, one, two, three or four identical or
diﬁerelrlgietero on@{)lrorgge series oxygen, nitrogen or sulfur, and in
which is unsubstitdd 6r substituted independently of one another
once, tvgge or I edjéljl%sg(py@ﬂgCl-CS)-alkyl, halogen, -NH2, -CF3 or

r

-0-CF3, 15R1 is 1)hydrogen atom, 2) -(C1-C6)-alkyl,
4) ~(Cp~-Cyq)-atkyl-(C3-Cg)-cycloalkyl,

5) -(C1-C1p)-aikyl-O-C(0)-0-R2,

6) -(CH2)~(Cg-C14)-aryl, in which aryl is unsubstituted or
substituted independently of one another once, twice or three
times by R15, and r is the integer zero, 1, 2 or 3, or

7) ~(CHg)g-Het, where Het means a 4- to 15-membered
heterocyclic ring system having 4 to 15 ring atoms which are
present in one, two or three ring systems which are connected
together, and which comprise, depending on the ring size, one,
two, three or four identical or different heteroatoms from the
series oxygen, nitrogen or sulfur, and in which Het is
unsubstituted or substituted independently of one another once,
twice or three times by R15, and s is the integer zero, 1, 2 or 3,

R2is 1) -(Cq-Cg)-alkyl,

2) ~(CH2}-(Cg-C14)-aryl, in which aryl is unsubstituted or
substituted independently of one another once, twice or three
times by R15, and ris the integer zero, 1,2 or 3, or

3) ~(Cp-Cyq)-alkyl-(C3-Cg)-cycloalkyi,

R3is 1) -(Co-Cg)-alkylene-NHo , where alkylene is unsubstituted or
substituted once, twice, three or four times by halogen,

2} -(C1-Cy)-atkylene-0-(C4-Cq)-alkylene-NHo,

3) -(C1-C4)-alkylene-SOp-(C4-Cy)-alkylene-NHo,

4) ~(Cp-Cas)-alkylene-Het, where Het is as defined above and is
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WO

3) -(C1-C6)-alkyl-OH, 4) -(Ca-C4)-alkyl-(C3-C6)-cycloalkyl, 5) -(C1

-Cl?)-alkyI-O-C(O)-O-RZ, 206)-(CH2)r-(C6-C14)-aryl, in which aryl is

HEB9d or substituted independently of one anothePSAtE,RRHESO03650
three times by R15, and r is the integer zero, 1, 2 or 3, or 7)-(CH2)5-Het,
where Het means a 4- to 15-membered heterocyclic ring system having 4

to 15 ring atorARRIEHIBrELYSHIEeRITORIE, tErBrahteeARE SRR TS,

which arg, connesteckt nehwhich rise, depending on the ring
size, oné-:,) two, tﬁ]értge?: cfg %@Fﬁégg;@ (‘)&rql}lﬁggeﬂﬁ lf%&e%%%to%s from the
series ogygen,-nitFpgry)-arkgihe, arttidnewitieh Het is unsubstituted or

substituted independently of one another once, 30twice or three times by
RS, iand)s is thedrtegeraters; 1, 2 or 3, R2 is 1)-(C1-C6)-alkyl,

2)-(CH2)-(C5-Gind)aryl..in.whi is i .
2009/14%5802P Ean do@%@éé‘s@ﬁ gjf?ﬁ%é%@é%%r}%g&?f% el
another once, tndependiresy tirhesdyRibeabdddstifiedriegetaaimek By R16,
or 3, or 3)-(Co-C4)-alkyl-(C3-C6)-cycloalkyl, R3 is , _

1)-(C2- é)-alki/ e‘r@Né@();%érggﬁfﬁéw\é%%BBEﬁm&‘éﬁ%‘Prs%ﬁ*B%Wﬁ&%ﬁ
O(r(‘:‘ieczv)‘”;ﬁ( ﬁgﬁﬁﬁ%ﬂ'@%éﬁﬁgéﬁgm&f?rsonce,Ztlmce or three times by R16,
_(Cl_cz;jjangweﬁég @ﬁy@mgﬁr@;éﬁaq@ljpt is asgjefined above, where
-(Co-C4)-alkyl - h i fi b i ' d
N T n v,
105)-(Co-C4)-akglenerGhee 8RcpcivatiabNth2eer times by R16,

0 Co 59 el e, B D SIRIERSIRD 26,00 ol

where alky or Su ute reendently of

one another opeg.iy§ERRidbes BRREBY REGPEPBILRH{GCMAlher once,

where alkyl is unsubstituted or substituted
twice or three times by R16, or

b) -(Cp-Cy)-alkylene-(C3-Cg)-cycloalkyl, where alkylene and
cycloalkyl are unsubstituted or substituted independently of one
another once, twice or three times by R18,

R7 is hydrogen atom, haiogen or -(C1-Cg)-aikyl,

R8s hydrogen atom, halogen or -(C1-Cg)-alkyl,

R9is hydrogen atom, halogen or -(C1-Cg)-aikyl,

R15 s hydrogen atom, -(C1-C4)-alkyl, -O-CF3, -NH5, ~OH, -CF3 or
halogen, and

R16 is ~0-CF3, -NHo, —OH, -CF3 or halogen.

A compound of the formula | as claimed in claim 1, where
Xis -C(O)-or-SO9-,
Uis oxygen atom, sulfur atom, NH, -C(O)-NH- or «(Cg-Cy)-alkylene-,
Ais  oxygen atom, suifur atom, NH, -C(O)-NH- or -(Cy-Cy4)-alkylene-,
Vis 1) -(Co-Cg)-alkylene~ or

2) -(C3-Cg)-atkenylene-,
Dis  -(Cq-Co)-alkylene-,
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independently of one another once, twice or three times by R16,
4)-(Co-C4)-alkylene-Het, where Het is as defined above, where alkylene
WO 2QHé/ LEi84& unsubstituted or substituted independently o 6ne ERYIRSO03650
once, twice or three times by R16, 2(36)-(C0-C4)-alkylene-aryl, where
ylene and aryl are unsubstituted or substituted independently of one

k
erﬁ/d%er nce, TGRS times by R16, or
6)-(Cg-Q4)-alkyleneclC3-e@xseipaliibrahsiaallyeresapstiuted

cycloalkyl are

unsubstituted or substituted independently of one 25another

once, twice or ifftepandesthy & veeRNigsdeogen tiom phatogerimes by R15,

-(Ci-Cé6)alkyl, R8 ishyfragen -C6)-alkyl i
hydrogen?atomﬁélog]ygr&u O%C@ﬁ(%%e%@ﬁ ,gg%)agps%%g‘ﬁ%%r?a}a (})ﬁ%%:%%%d
-(C1-C4)-alkylinBeGERd eNtiiPof Ol “Bbther 30kaalogers anehRkS:s0sGRAR15
-NH2, -OH, -CF3 or halogen. WO 2009/146802PCT/EP2009/003650 64

3.A compounaDBf the formula | as claimed in claim 1 or 2, where X is

-C(0)- of)}502+et, whekbitiexygematam, Scb“ﬂ;ﬂ-ﬂt@ﬂ?)béfsdl Hel@rDHACIRY ring
-(Cg-C4)-alkylepe-, 5A is is en atom or -(C0-C4)-alkylene-, V is
(G5 o6 TRV s 28y BB BRaN i e LIS, o or

is1)covéient bpros Wte(GSbeyeloatyharheraysioatkyns sulstittdeshrise,

10indepgendently of one another once, twice or three times by R15,
1 heraan

-(ce-cIHPEN

Bl GHodp LomAGRCRABR e

anthryl befimorgoyisanshint vehighiasybis gesubstibgied ar suhstitwed

independentl oH)ne another once, twice or three ti
154)Hel! \‘ifv%é%g ﬂ?
another once, twice or three times by a ~(C4-Cg)-alkyl, halogen, -NH>,

S l¥ R15, or

&1 T UERIReA S the 4ot rEHaRgh e ghone

-CF3 or -0O-CFg,
Riis 1) hydrogen atom,

2)  ~(C1-Cp)-aikyl,

3) -(C1-Cq)-alkyl-OH,

43 -(Cg-Cyq)-alkyl-(Ca-Cg)-cycloatkyl,

5) -(C1-C4)-alkyl-O-C(0O)-0-R2,

6) -(CHo)(Cg-C14)-aryl, in which aryl is unsubstituted or
substituted independently of one another once, twice or three
times by R15, and ris the integer zero, 1, 2 or 3, or

7) -(CHp)gs-Het, where Het means a 4- to 15-membered
heterocyclic ring system having 4 to 15 ring atoms which are
present in one, two or three ring systems which are connected
together, and which comprise, depending on the ring size, one,
two, three or four identical or different heteroatoms from the
series oxygen, nitrogen or sulfur, and in which Het is
unsubstituted or substituted independently of one another once,
twice or three times by R15, and s is the integer zero, 1, 2 or 3,

R2is 1) -(C4-Cgq)-alkyl, ,
2)  ~(CHo)~(Cg-Cq4)-aryl, in which aryl is unsubstituted or

¥
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azetidinyl, aziridinyl, benzimidazalinyl, benzimidazolyi, benzo[1,3]dioxolyt
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,

WO K 141888K/1, benztriazolyl, benztetrazolyl, benzisoxazolyP CT/EP2009/003650

benzisothiazolyl, carbazolyl, 4aH-cagaazolyi, carbol nyl, 20quinazolinyl,
quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl, chromanyl,

chromenyl, cinﬁHPﬁyﬁuﬁ%ﬁﬂﬁmﬁ‘gmﬁfl,Oél@%ﬂﬁéﬁﬂil?er twice or three

dibenzothiophemyb iy drofuran2: 3shitstrabydiofuranyl, sipydrofiranyl,
dioxolyl, dioxanyl, 2H, 6H-1,5,2-dithiazinyl, furanyl, furazanyl,
imidazolidinyl, rgqaa%mﬁ}h%Eia-z%@)r,cmqa&a’imyl, 25indolinyl,

indglizinyl, indojyl, 3H:i i | isoch |, isgindazolyl,
oSO, SonEaE e e AT s Rt o

2-isothiazalititl isatbiazolylitsoxarelybisexazalisiny R-sazolinyl,
morpholjnyl, naphth rzigin |, octahydroisoquinolinyl, oxadiazolyl,
1.2.5-oxabliazolt IToUS &Qféérﬁ@jz%ﬂﬁ}’é%‘f‘yi‘,\mz
301,3,4-pxadiazelyl ~oxazolidinyl, zelyl,-oxazalidinyl, axothiolanyl,
pyrimidiﬁ)ﬁ, phgr?a%gf’fljdaﬁ%%ﬂ%n%%ﬁgﬁwgégégrgﬁ%ll@gﬁe’nothiazinyI,
phenoxathiinyl;(Ghe Coxadiagkphiialazingtepiper aziny b eiipeddingve and is

pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, WO
2009/1@8%%%@%@2@39@@@@5@% Byiee simirasyFarer/ b ypfidazinyl,
pryidooxazolyl, pyridoimidazolyl, pyridothiazalyl, byridpthiophenyl,
pyridinyl, pyridﬁ;yﬁy?%m#fﬁ? ;’#rr@%%?ﬁwﬁwrgﬁr@@ p‘J'E))Ql’lr)olyl, pyrrolyl,
tetrahycspfu ran@qt&y@)hé{ﬂtﬁﬁiﬁ@@m%hw tetrahydroquinolinyl,
tetrahydropyridinyl, 61-i- 51,2,5-thiadazinyl, 1,2,3-thiadiazolyl,
1R8B4shibdiazdlytpes- atsmiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,

thiazolyhthienyl~thienoig hi I ' ridine,,;
thienothbi%zolyl,%@E%?p%ﬁ%%pﬁm%%% héf”?%%gé%?,%‘% jjuted
1,2,3-triazolyl, ik ddridzoly, o, 2/5etiaatigh dribd; Hazelyl BRsamnepyl R 16,
and 10in.which is unsubstjtuted or substituted independently of one
anotherg nce, té}gé Hﬁﬁ?’eagkﬁr!né@Bgﬁaal%&@w%%ﬂlﬂﬁ?gg%rﬁqm@wd
CF3 or -0-CF3,Rd-jshbydrogenpiam 2 sied-chlalkyblaRads s by r1s,

1)-(C2-C6)-alkylene-NH2, where alkylene is unsubstituted or substitute
once, tflite, tmtéeidr faui ey elarsbers et is as defined above, where

-(Ci-C4)-alkylene-502-(C1-Cd)-alkylene-NH2 or 3) -(Cg-C4)-alkylene-Het,
where Het is aag define %cﬂi%/%)[gﬁg sngﬁggﬂtgﬁfggs é{,g_ﬁ%_glagﬁ%égﬂggpmggnﬂy
olrkthlr_ee times@pﬁé&rﬁﬁ%igr@@aymdm@emrafm ﬁbr;é%y@ﬁ)?‘alkyl, where

alkyl is gpsubstituted qr substituted independently of one another once,
twié/e orgI ta?wee iﬁm@?ﬁ?é‘fg%‘)e-@-%1\'3{5%5%%?’%%1%@&@5:@8

unsubstituted Qr&WHSYEEd or substituted iAEERRAERMYY:PEARSABIERENce.
once, twice or three times by R16, 254)-(Ca-C4)-alkylene-Het, where Het

is as defined dWéR CiviigRe times by R16, or
6) -(Cp-C4)-alkylene-(C3-Cg)-cycloalkyl, where alkylene and

cycloalkyl are unsubstituted or substituted independently of ane
another once, twice or three times by R186,

R7 is hydrogen atom, halogen or -(C4-Cg)-alkyi,

R8is hydrogen atom, halogen or -{C1-Cg)-alkyl,

R9is hydrogen atom, halogen or -{(C4-Cg)-alkyl,

R15is hydrogen atom, -(C1-Cy4)-alkyl, -O-CF3, -NHp, ~OH, -CF3 or
halogen, and

R16 is ~Q-CFg, -NHo, —-OH, -CF3 or halogen.
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alkylene and Het are unsubstituted or substituted independently of one
another once, twice or three times by R16, 5) -(C0-C4)-alkylene-aryl,

WO 2phriahkddene and aryl are unsubstituted BEFUERANNGD 03650

independently of one another once, @0twice or three times by R16, or 6)
-(Cg-C4)-alkylene-(C3-C6)-cycloalkyl, where alkylene and cycloalkyl are
unsubstituted or substituted independently of one WO

20 ARANF S HHRRANMA03R50 S aRatheAnce owce QL free times
bgRlG, R7is hydrog);n atom, F or -(Ci-C4)-alkyl, R8 is hydrogen atom,
F

_ iS(CTED}afyiSR2is hydrogen atom, F or -(C-C4)-alkyl, 5F;1i13
R R S il Rl e S el e

clRiedinoaiBls AERson @E?@Q%QK}Q@)@»,U is oxygen atom, A is
oxygen atom or -(Ca-C4)-alkylene-, V is1)-(02-C8)-alkylene-, where

alkyéene (is 2iibstitylstboor -(C3-Cg)-alkesylastituted independently of
one another nﬁe r twice by -OH, 15F or CI, D is 0,
z.@-&)l— 1é%<% éi‘"%y fpropy1-(C1-C2)-alkylene-, where cyclopropyl is
strrlqgtitulﬁd 0”88\;%@‘(’{{%% F, or 3)-(C3-C6)-alkenylene-,

2) -(C3-Cg)-cycloalkyl, where cycloalkyl is substituted

independently of one another once, twice or three times by R15,

3) -(Cg-C14)-aryl, where aryl is selected from the group of phenyi,
naphthyl, anthryl or quorényE, and in which aryl is unsubstituted or
substituted independently of one another once, twice or three times by
R15, or

4) Het, where Het is selected from the group of acridinyl, azepinyi,
azetidinyl, aziridinyl, benzimidazalinyl, benzimidazolyi,
benzo[1,3]dioxolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyt, benzthiazolyl, benztriazolyl, benzistrazolyi,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
quinazolinyl, quinolinyl, 4H-quinolizinyl, guinoxalinyl, quinuctidinyl,
chromany!, chromenyl, cinnolinyl, deca-hydroauinolinyl, dibenzofuranyl,
dibenzothiophenyl, dihydrofuran(2,3-b]-tetrahydrofuranyi,
dihydrofuranyl, dioxolyl, dioxanyl, 2H, 6H-1,5,2-dithiazinyl, furanyl,
furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,
indolinyl, indolizinyl, indolyl, 3H-indoly!, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinotinyl (benzimidazolyl),
isothiazolidinyl, 2-isothiazolinyl, isothiazolyl, isoxazolyl, isoxazolidinyl,
2-isoxazolinyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazoiyi,
1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, oxothiolanyl,
pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyt,

piperidinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl,
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-(01-C2)-alkylene-, 20 Y is 1) 2) covalent bond or phenyl, in which phenyl

' ituted or substituted R1 is independently of one another once
wo étad‘gﬁhj'ggr{frﬂede times by R15, 1)hydrogen atom or 25 R3 |sF)2(f1i§EP2 00870

wice or

03650

-(C-C4)-alkyl, -(C2-C6)-a|_kylene-NHa5

PR e o Mo 6 Blonthaatyy e midranly,
twice or phretiiseolyy Rl Rbide himdrogediayomy802)-(SroaHakyl, 3)
-CF3, 4%’)@9(’191&?9@4?&%@ ,hﬁ plywﬂ‘ofyl, pyrrotyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydropyridiny!, 6H-
1,2,5-thiadazinyl, 1,2,3-thiadiazolyl, 1,2 4-thiadiazolyl, 1,2,5-
thiadiazolyt, 1,3.4-thiadiazolyl, thianthrenyl, thiazolyi, thienyl,

-(Ci-C4)
-(Cg-C4

Riis

R3is

R6 is

thienoi

midazolyl, thienooxazolyl, thienopyridine, thiencthiazolyl,

thiomorpholinyl, thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl,

1,2, 4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xantheny!, and

in which Met is unsubstituted or substituted independently of one

another once, twice or three times by a -(C4-Cz)-alkyl, halogen, -NH», -

CF3 or-0-CF3z,

1) hydrogen atom or

2} -(Cq-Cyg)-alkyl,

1) -(Co-Cg)-alkylene-NH», where alkylene is unsubstituted or

substituted once, twice, three or four times by halogen,

2)  ~(C1-Cy)-alkylene-SOp-(C1-Cy4)-alkylene-NHy or

3) -{Cp-C4)-alkylene-Het, where Het is as defined above and is

substituted by -NHo and once, twice or three times by R15,

1) hydrogen atom,

2} -(C4-Cg)-alkyl, where alkyi is unsubstituted or substituted
independently of cne another once, twice or three times by R18,

3) -0-{C1-CgJ-alkyl, where alkyl is unsubstituted or substituted
independently of one another once, twice or three times by R186,

4} -(Cp-C4)-alkylene-Het, where Het is as defined above, where
atkylene and Het are unsubstituted or substituted independently
of one another once, twice or three times by R16,

5} -(Cg-C4)-atkylene-aryl, where alkylene and aryl are
unsubstituted or substituted independently of one another once,
twice or three times by R16, or

6) -(Cp-Cy)-alkylene~-(C3-Cgl-cycloalkyl, where alkylene and

cycloaikyl are unsubstituted or substituted independently of one
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g-C4)-alkylene-(C3-C6)-cycloalkyl, R7, R8 and R9 are each

WO 2IQ§?§ f6e#Catom, and R15 ishydrogen atom, -(Ci-C4)-alkyl PEHER2009/003650

halogen. 55.A compound of the formggla I as claimed in claims 1 to 4,
where X is-C(0)-, U IS oxygen atom, A is oxygen atom or

L(Cg-C4)-alkylé@n@iner onca, twige sicajesibyhasebyR 16,

(pQ)B@Gh}le@gy,le@ml(pQ);& (g,‘]l @Z) nglene Y isl)covalent bond or
2)phenyl, in which phenyl is unsubstltuted or substituted independently

oR8rie dhathegametsnwiceor(tBre€irmisyby R15, R1 is 1)hydrogen atom
52)-(C1-C4)-alkyl, R3 is 1)-(C2-C6)-alkylene-NH2, 2)

&?gi § E{Ee%%é%ﬁ(%@fc bl@ﬂi%ﬂ@ﬂlHZ or 3)

-©p5G¢)-alkyleng:p eﬁve!.{egﬂ s | 13 SHOSH e g NHZSSH -CF3 or

once, twice or three imes 6is 1)hydro h atorn
(C C6)-alkyl, B}ﬂ@ﬁfﬁb é)wf(CO C4) aIkerne phenyl or 5)

%OC4) alkylee)e # ﬁe’ gﬁyg%%a 5R7_, R8_and_R9 ar(::' each
dgen atom,a 15 tom, -(C1-C4)-alkyl, -CF3 or
halogen
A compound of the formula | as claimed in claims 1 to 3, where
Xis -C(O)-,
Uis oxygen aiom,
Alls  oxygen atom or -(Cng-Cy4)-alkylene-,
Vis 1) -(Co-Cg)-atkylene-, where alkylene is unsubstituted or
substituted independently of one another once or twice by —OH,
F or Cl,
2} -{C4-Cp)-alkylene-cyclopropyl-(C1-Csj-alkylene-, where
cyciopropyl is substituted once or twice by F,
3) -(Ca-Cg)-alkenylene-,
Dis -(Cq-Co)-alkylene-,
Yis 1} covalent bond or
2} phenyl, in which pheny! is unsubstituted or substituted
independently of one another once, twice or three times by R15,
Rtis 1) hydrogen atom or
2)  -(C1-Cq)-alkyl,
R3is 1) -(Co-Cg)-alkylene-NHo,
2)  -(Cq-Cy)-alkylene-SO9-(C4-Ca)-alkylene-NHo or
3) -(Cp-Cyq)-alkylene-pyridyl, where pyridyl is substituted by -NHo
and once, twice or three times by R15,
R6is 1) hydrogen atom,
2)  ~(C4-Cg)-alkyl,
3} -CF3,
4) ~(Cp-Cy)-alkylene-phenyl or
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6.A compound of the formula | as claimed in one or more of claims 1 to 5,
which is the compound of the formula |

8 fin0-2434(9S,12R)-9-isopropyl-11-0x0-2,7-dioxd 0 EZE09/003650
bicyclo[l 2.2.2] octadeca-1(17),14(18);15-trien-12-yOureidoThexanoic
acid,

(S)-6-amiho-20 (R Ha-BY8/8 Fediorar-a¥alidb[12.2, 2]octadeca-
WO 2009014989 2RCT/ER 20091003050 68 o
1(17),14(18),15-trien12-Aureidoihexanoic acid,

(S35 dino-24BAIRPONDEEN e th (1Tl bl Pl 7-afox aniteioewicyclo[12.2.2
Joctadeca-1(17),14(18),15-trien-12-yl)ureidoThexanoic acid,
(S)-6-amino-2-[3-((9S,12R)-11-ox0-9-pheny1-2,7-dioxa-10-aza-
Sbicycigip22i2}b thadecanlitl? 3 4(28hd84nieritsyOureidphbexanoic

acid
(&-’é-arﬁ%@éﬁ%(gs,12R)-9-benzy1-11-oxo-2,7-dioxa—10-azabicyclo[12.2
.2]Jastadecast(L7)otd(18),15-trien-12-yOureidoThexanoic acid,
(S)-6-amino-2434(9S,12R)-9-cyclohexyl-11-oxo-2,7-dioxa-10-azabicyclo[
1%.53.2]o%%gggga%%?,rlﬁll@)%ﬁl@ﬁ%ﬁﬁureidolhexanoic acid,
10(2)-6-203n0 343k And2 B)-cettw L 1dnQx a2 fsdioxa-10-azabicyclo[12
2.2] octgggca-glg(ﬂ)ﬁqw),1§ﬁen§)2-y0ureidoeThexanoic acid,
(9)46-aming-243-§8BIRR)-9-methy1-11-ox0-2,7-dioxa-10-azabicyclo[12.
Zé./ZJoctar\feca-l(ﬂ 14(18),15-trien-12-yOureidoThexanoic acid,
($)18-amino- 2438811 SRYDREd-butyl-11-0x0-2,7-dioxa-10-aza-
15bicycin[12.2:2evRdacanldh PrEHE) LadlisaldyPaveidediheranoic

acid, . o : ,
(S)-6-ariBeSAS Y1 BRS- 239 6Py e 16 R0 ieaiRR LaFlfeycl
OoR6i2.2jdocosadi@danl 8(da) d9-trien-16-AureidoThexanoic acid,

(S)-6-a Lno-24 -((?-%? 1%R)-9-isopropyl—11-oxo-2,7-dioxa—10-azabicyc|
0[12.2.% ctadeta (43 ,ﬁ(,3_[4(18),15-tetraen-12-yOureido]hexanoic acid,
208¢S);:6-a3mino;2{3-(38 ORI 7i§_(g9[9£py1-5-oxo-1-oxa-4-azacyclotetradec-
6- y)ureido}hefarfo%‘é%:iéji, R
(R)-3-(2amincgihatedulfnyh)}2G4(8S; 12R)-AHgkprepyd-1d-roxo-2,7-dio
xalO-azabicycI%lZ.2.2]octadeca-1(17),14(18),15-trien-12-yOureido]propi
onic aci%i), -(Cp-Cy)-alkylene-pyridyl, where pyridyt is substifuted by -NH» or
25(5) 3 RsaminRR YR SR43(49,42R)--isopropy1-L1-0xo-2.7-dioxa
azahicytjo[1228fogmmedand (17),14(18),15-trien-12-yOureido]propionic

acid, _ '
(S)-6-ar%‘%no-22£g-f(§§ka%ﬁg-((S)-sec-butyl)-ll-oxo-z,7-dioxa-10-azabicy
cIo[12.Zg;’.]octa@egg-l(l?),l4(18),15-trien-12-y|Iureido}hexanoic acid, (S)-
3-(6-aminopyridin-3-y1)-2-[3-((3S,6R)-3-isopropy1-5-o0x0-1-oxa-4-azacyclo

- 30tetraglec-6-§Quftideipropienithacid, or
(S)-3-(6-aminopyridin-3-y1)-243-((3S,6R)-3-methy1-5-0x0-1-0xa-4-azacycl
otetrad é-G-ycfﬁ‘é‘léé]' siie-4 ia:%@%gycloalkyi,

@?‘,?R@-gmi@@g@i@%ﬁé}-&%ﬁéﬁﬁfg@gﬁi&opropy1—5-oxo-1-oxa-4-azac

yclotetradec-6-yOurel opionate,

R09/$46802PEINERZ0BYV03650-69 edigy!, -CF3 or halogen.
(S)-3-(6-aminopyridin-3-y1)-243-((35,6R)-3-methy1-5-0x0-1-o0xa-4-
azacyclotetradec-6-yl)ureido]propionate,

(EkSripaminepynidifdryla-P43-¢APLAR)-8rry clortoRyd Hladte 2 16 H %% hich
a-%azablc%?l%[li.z.a ctadeca-1(17),14(1

8 D2 ARRABDR AL S REBAL acid,
(8)-6-amino-2-[3-({98,12R)-9-isopropyl-11-ox0-2,7-dioxa-10-aza-
bicyclo{12.2.2] octadeca-1(17),14(18),15-trien-12-yhureidolhexanoic acid,
(S)-6-amino-2-[3-({R)-11-ox0-2,7-dioxa-10-azabicyclo{12.2.2]joctadeca-
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5(S)-6-amino-243((9S,12R)-9-isopropyl-11-oxo0-2,7-dioxa-10-

2;agt%z@a}@ltziCﬁéclo[122.2]octadecz;1-1(17),14(18),15-trien-12-yOureido]-6-

noic acid, ethyl PCT/EP2009/003650
(S)-3-(6- amlnopyrldln-3-y1)-2434(9%,§,2R)-9-isopropy1-1l-oxo-2,7-dioxa-

10-azabic
2 ﬁﬂéétﬁt; J5. Ei9n 1418y resinierxensin@eiolpropionate,

10655243iHES @gpﬂgﬁéﬂhwltm@xa ?-diongz30razahicyclo[12.2.2]o
cta- deca-1 15-trien-12- £gﬂreldo] -3- -piperidin-3-ylpropionic acid,

@cg@%%oémﬁg@w @Zé ﬁyig@ﬁe} viyieliabe vagriga sl
a{f@b@éﬁ*ﬁm@mw@ww@Yéw@ghéﬁ;nngw%&wﬂgi@roplomc

(Q%&OA@@&%W@Q%&&M 1#(3%0-Yo7rigsxA2r s s aisel sprol Aeist

afg)s@legﬂram 44(88) ﬂ;ﬁ%l)ﬂﬁfbéﬁzﬁim@b%m@@@%%%@pIonIC acid,
@6 aming yr|d|n -3-yl)- Zé %S 11R)-8-isopropy1-10-oxo-6-oxa-1,9,1
PR e R N U Wi e e et

agi.6-amino-2-[3-((8S, 12R)-9- cyclohex I- 11 -0Xx0-2,7-dioxa-10-aza-
(S)-3-(6-amin Eyrldln -3-y1)- 2 3R,6 |soprop 1-4-0x0-8-0xa-5-

2o a2 Cﬂﬁ’@&%@”&éé_f (1 B3Iy rennlénvEUssidedmsassisnasid,

a@ﬁ 6-amino-2-[3-((9S,12R)-9-ethyi-1 1-ox0-2, 7-dioxa-10-azabicyclo[12.2.2]
(%&?83 (6- amln r|d in-3-y1)-243((9S,12R)- 16-fluoro-9- -isopropy1-11-oxo

%hé@z [ CGUOPrB IO et RO AP BRI trien-12-
y@f@l@ﬁtﬂf@mowfg @i 2R)-9-methyl-11-ox0-2,7-dioxa-10-aza- ;
O e sty
g@ﬁ%(ﬁfﬁmQF{Wa@?ﬁ@ﬁ?@i@ﬁ%@@l@i%@ﬂdwq@&ﬁ -oxa-

aza urel
(&K ﬁ?zgf 9%(a% 8@)1%& by eI ek elsxansifonsics

m@dmmxmqum@m 13-isopropyl-15-ox0-2,11-dioxa-14-aza-

ﬁ@ﬂgrp (’(95ﬂlg§,2 9-isopropy1-11- oxo -2, 7 dioxa-10- -azabicyclo-
i%&éa%%@ﬁ u"rérbib%&gxa%r/rb feeiidb-ylureido]exanoic acid,

(ﬁszﬁgsamnmzz([8$(E;&%‘nlgagfgnyéﬁ%ﬁd?qxg;&;ﬁxa&&gm@g@z@zcIo[1

: trien-11-ylamino)hexanoic aci

]% ff%%ngﬁgm #?%%1%15 i4-(8 R eiahy i aidabexaeis acid.
)-6-amino-2-[3-((35,6R)-3-isopropyl-5-0x0-1-oxa-4-azacyclotetradec-6-

11.2,2]h 1(16),13(17),14- 11-
d'% gé%og(anmc]agptadeca (16),13(17),14-trien-11-yOureido]propioni

(@)&(@mmn@meémﬂd@@(gﬁﬁé @B)ﬁf@os;lr@@woéﬁ ghaxecleoxatthls-

o d|a cyc %féj %1% %%r%‘%g?{ggﬂcfg)wmen 12-ylureido]propionic

sm;ﬁ@g)pyl 2 10-dioxo-6-oxa-3,9-
lo[11. h 17),14- 11-A
2% r%ai%lc r?wg%%py%(% L %pt?de(f é o) 3S 9)|soprtgggl 11 O%elzdg]glrggéo%
(S)=Biaminpt2(3-URSi23RIAFvinydiory: Qmﬂ@mwtwu@i@%@ FeRFcl&kid,
écgclorglézg]octadeca 1(175) ,14(18),15-trien-12-Aureid exan0|c
Zéah MNo-2 75108 19K J-seC-bUtyl)-11-0x0-2, 7-dioxa-10-aza-

(SHEemno-243¢{98taR)-Frhvdieey; 953eBiRYlyldrexrhdsaionR-48n, (S)-
10azabicyclo[12,2.2]octadeca-1(17),14(18),15-trien-12-yOureidoThexanoi
@F% 9%|sopropyi -5-0x0-1-0xa-4-azacyclo-

13RAbE-liydrerss BrisprmRYAcHL-0X0-2,7-
dioxa- 10 -azabicyclo[12.2.2]octadeca- E:$173) %8) 15-trien-12-
3-{(3S,6 met

yolretdamaBiidin-S-v) 2 [ yl-5-0x0-1-0xa-4-azacyclo-

asieb R BaMINe oISkt d4dnydroxy-9-isopropy1-11-
0Xx0-2,7-dioxa-10- azablgé/clo[lz 2. 2%octadeca 1(17),14(18),15-trien-12-

PO (Fercd e R RRY i o/ )-2-[3-(38 6R)-3-isdpropyl--oxo-1-oxa-4-aza-

Sreriatmir 4((9R: Wgwl 11-ox0-2,7-dioxa-10-azabicyclo[12.
2.2]octadeca-1(17),14(18),15-trien-12-yisulfamoyl)aminoThexanoic acid.
207.A process for preparing the compound of the formula | as claimed in

one or more of claims 1 to 6, which comprises



a)reacting a compound of the formula (I1I) R6 UR8N H2 where
U, R6 and R8 have the meanings mentioned in the compound of 25the
WO 20Bi®802with an amino acid of the formula (11) HaPG | RYTHERO0BY003650
which R9, A, Y and D have the meggings mentioned in the compound of
the formula (1), resulting in a compound of the formula (IV) WO
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20800) 126800P e/ EPR008083658- Br RESRRE-Methith i corverted-
URgleE BB eaRrilens AR eiesYrfomaathesis and subsequent

hydrogenation of the résulting double bond into a compound of the

fOrTEA QP TREPRIAN R HB (5 BR WP popebIdg)anid ienkoxs-10-

e L BB o
{(S)-6-amino-2-[3-((9S,12R}-9-isopropyl-11-ox0-2,7-dioxa-~10-
azabicyclo[12.2. 2]octadeca-1(17),14(18),15-trien-12-ylureido}-6-
methyiheptanoic acid,
ethyl (S}-3-(6-aminopyridin-3-y1)-2-[3-((8S,12R)-8-isopropyl-11-ox0-2, 7 -dioxa-
10-azabicyclo[12.2.2]octadeca-1-(17),14(18),15-trien-12-yl ureido]propionate,
(S)-2-[3-((95,12R)-9-isopropyl-11-ox0-2,7-dioxa-10-azabicyclo[12.2.2]octa-
deca-1(17),14(18),15-trien-12-yl)ureido}-3-piperidin-3-yipropionic acid,
(S)-3-I6-aminopyridin-3-yl}-2-[3-((9S,12R)-9-methyl-1 1-0x0-2,7 -dioxa-10-
azabicyclof12.2.2]octadeca-1(17),14(18),15-trien-12-yljureido]propionic acid,
(S)-2-[3-((98,12R)-9-isopropyi-11-ox0-2,7-dioxa-10-azabicyclo[12.2 2]octa-
deca-1(17),14(18),15-trien-12-ylureido}-3-piperidin-3-ylpropionic acid,
(S)-3-(6-aminopyridin-3-yi)-2-[3-((83,11R)-8-isopropyi-10-ox0-6-0xa-1,9, 14-
triazabicyclo[11.2.1lhexadeca-13(16),14-dien-11-ylureidclpropionic acid,
{S)}3-(6-aminopyridin-3-y1}-2-[3-({3R,63)-6-isopropyl-4-0xo-8-0xa-5-
azabicyclo[11.2 2lheptadeca-1(16},13(17),14-trien-3-yl)ureido]propionic acid,
(S)-3~(B-aminopyridin-3-y1}-2-[3-((9S,12R)-16-fluoro-8-isopropyl-11-ox0-2,7-
dioxa-10-azabicyclo[12.2.2]octadeca-1(17),14(18),15-trien-12-
yhureido]propionic acid,
(S)-3-(6-aminopyridin-3-y})-2-{3-((38,6R)-3-isopropyl-5-oxo-1,8-dioxa-4-
azacyclododec-6-yljureido]propionic acid,
methyl (S)-3-(6-aminopyridin-3-y!)-2-[3-{(3S,6R)-3-isopropyi-5-oxo-1,8-dioxa-
4-azacyclododec-6-yl)ureidolpropionate,
(S)-6-amino-2-[3-((3S,6R)-3-isopropyl-5-0x0-1,8-dioxa-4-azacyclododec-6-
yiureidolhexanoic acid,
(S)-6-amino-2-[3-((9S,12S)-9-isopropyl-11-ox0-2,7-dioxa-10-azabicyclo-
[12.2.2]octadec-12-yi)ureidolhexanoic acid,
(S)-6-amino-2-((85,11R)-8-isopropy!-3,10-dioxo-6-oxa-2,9-diaza-
bicyclo[11.2.2fheptadeca-1(16),13(17),14-trien-11-ylamino)hexanoic acid, -
(S)-3-(6-aminopyridin-3-y1}-2-[3-((83,11R)-8-methyi-3,10-dioxo-6-0xa-2,9-
diazabicyclo{11.2.2]heptadeca-1(16),13(17),14-trien-11-yHureido]propionic



10

15

20

25

10and reacting with a compound of the formula (VII) 0 R7
H21\L-----ThDPG (VIl) R3 in which R3 and R7 have the meanings

WO 2808ntitEein formula (1), PG is a suitable ester protectiveP§ropRRIBAI03650

-~

and the nitrogen in R3 is protected where appropriate by a suitable amino
protective group, with 15phosgene or a phosgene equivalent to give a
fifhound of the formula (VII1) R60 R9 HH R7 0 OPG R8 | D6R3 (Vi)
W3-20@9414i68R2RGA /ERBONRIN036 HR1 2 NEesRBEWLE R ABRKOPIAIR 2N 0.-

the nitrogen in R3 are eliminated, resulting in the compound of the formula
(5596@6)/@%{%%%6?%%9%0&%f‘é@ﬁlﬁa (IX) R6 (I1X) VR82 5COOPGa
ingyhigls dmiva il B8 havesthe meanings sagrtiones 10 10e compaund o-

of the formula (1), and PG, is a suitable carboxyl protective group, with an

AR B R IR 6010 120 RHIPG PETFRS 1 yhoreidolpropionic
acid,
(S)-6-amino-2-[3-((9S,12R)-4,5-dihydroxy-9-isopropyi-11-oxo-2,7-dioxa-10-
azabicyclo][12.2. 2]octadeca-1({17),14(18},15-trien-12-yhureidoihexanoic acid,
-(
I

~ (S)-6-amino-2-[3-((9S,1 2R)-5-hydroxy-8-isopropyl-11-oxo-2,7-dioxa-10-

azabicyclo[12.2 2joctadeca-1(17),14(18),15-trien-12-yl)ureidolhexanoic acid,
3-(6-aminopyridin-3-y}-2-{3-((8S, 12R)-4,5-dihydroxy-9-isopropyl-11-oxo0-2,7-
dioxa-10-azabicycio[12.2.2]octadeca-1(17), 14(18),15-trien-12-
ylureido]propionic acid,(S)-6-amino-2-[3-((98,12R)-4-hydroxy-9-isopropyl-11-
ox0-2,7-dioxa-10-azabicyclo[12.2.2]octadeca-1(17),14{18),15-trien-12-
ylureidolhexanoic acid or

(S)-6-amino-2-[((9S, 12R}-9-isopropyl-11-ox0-2,7-dioxa-10-aza-
bicyclo[12.2.2joctadeca-1(17),14(18),15-trien-12-ylsulfamoyl)aminolhexanoic

acid.

A process for preparing the compound of the formula | as claimed in one or
more of claims 1 to 8, which comprises

a} reacting a compound of the formula (1)

R&

e U H, {1}

rg"
where U, R6 and R8 have the meanings mentioned in the compound of

the formula (1), with an amino acid of the formula {11}

0
| RoH
HO ~pg (W)

in which R8, A, Y and D have the meanings mentioned in the
compound of the formula (), resulting in a compound of the formula
(V)
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10in which R9, Y and D have the meanings mentioned in the compound of
the formula I, and PG, and PG, are suitable amino protective groups,

WO 2008{#RPRa compound of the formula (,XI) /BTt F819/003650

elimination of the protective groups Pp and PG,, is 15converted into the

compound of the formula (XII) VPG R8 H COOH H2N which
is converted by means of an amld%éoup ng intg a compound of the

formula (V), inwhich-AY Yrentioned: i the

compound of the 20formula I, subg&gtiently the protective group is
eliminated and the compound of the formyta (V1) is obtained, and reacted
with a compound of the formufd (Vi1) in which R3 and R7 have the

meanin nt| rmula |, PG is

000/ LA B e DU e S s AR drgrsiesuta prigiesis and
radical, andsﬁwantdgemgmﬂ-pmﬂe}m@whm@ apptapriatedynm a
sunable amlno &_‘ roup \ﬁ}gphosgene or a phosgene equivalent

to give 3o poun the 1c ormul (VIII), subsequently the protective

group PG and the protective group B@hich{s p';ie ent where appropriate
on the nitrogen in R3 are elithinated;-resul compound of the
formula (1), or c)reacting a compou ogﬂthe for ula (P{tlil) R6 U R8BMU

D (V)
-

A

V

Y
where V is -{Cp-Cg)-alkylene- or -(C3-Cg)-alkenylene-, subsequently

eliminating the protective group PG, and obtaining the compound of the

formuta (VI),
R6 0

U | AT

1 \/E\N 2

5 RS | |

| H /D (V1)
\

\A %

and reacting with a compound of the formula (Vi)

.
H,N

e T
Q

OPG (Vi)
R3

in which R3 and R7 have the meanings mentioned in formula (), PG is
a suitable ester protective group radical, and the nitrogen in R3 is
protected where appropriate by a suitable amino protective group, with

phosgene or a phosgene equivalent to give a compound of the formula

Py P e

vV (V1N

N

A

Y

subsequently the protective group PG and the protective group which is
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2 V NHPGd (XIII) 10in which U, V, R6 and R8 have the meanings

mentioned in the compound of the formula I, and PGd is a suitable amino
WO 25Redf€group, with an amino acid of the formula (XIV) RO MEFRRS09/003650

HO(XIV) PG,00C -Y in which R9, Y and 0 have the meanings mentioned

in the compound 15 of the formula I, and PG, is a suitable amino

protective Gt i PaPRLR it R Babbasprdtetivargrelipirasetting

in a compeuel iR (Y IR 16K IFGrR8 H PGANH
PGeOO0C which, after elimination of the protective groups PGd

and PG,, is 20converted into the compound of the formula (XVI) R6 0 H
b)V,UN(XYdabirg 3 corddeeriRBidHe-RAOOE Y
R6

U ]
b LA

N
COOPG,

in which U, V, R6 and R8 have the meanings mentioned in the
compound of the formula (1), and PG; is a suitable carboxyl protective

group, with an amino acid of the formula (X)

T ro -
HO/LKVNHPGC )

D
PG NH —Y

in which R9, Y and D have the meanings mentioned in the compound
of the formula |, and PG, and PG, are suitable amino protective
groups, resulting in a compound of the formula (X1

RE O

H
V/U\A\NJ\]/N\PG (X1)
/ R§ H ¢
PG,00C D
Y
PG,NH

which, after elimination of the protective groups PG, and PG,, is

converted into the compound of the formula (XI)

R& Q
U ‘ (X1
TR T e
COOH Y’D
-
H,N

which is converted by means of an amide coupling into a compound of
the formuia (V),

in which A has the meanings mentioned in the compound of the
formula |, subsequently the protective group is eliminated and the
compound of the formula (V1) is obtained,

and reacted with a compound of the formula (VIt)

in which R3 and R7 have the meanings mentioned in formula t, PG is a



10

15

20

which is reacted to give a compound of the formula (V), WO
2009/146802PCT/EP2009/003650 74 in which A has the meanings

WO ZR{&H1itR88%n the compound of the formula 1, subsequently STEEITEE 3650

group is eliminated and the compoupgl of the formula (V1) is obtained, and
reacted with a compound of the formula (VII), 5in which R3 and R7 have

the meatifge meRtSEATRrIERIgUP peslisah stithie Bltepprote&ivds
group ragiisiakaaddheraikpgripii3ds Aralacind wheie BRREARBIGRY.A, with

suitable amino protective group, with ph}%z%ene or a phosgene equivalent

to give &XBRHEHE & BNOTERNGISFYINA LBty RIS Pro@ v formula
group P@Iﬂﬂ%ﬁlﬁs@t@@@ﬁy@r@w@tém%} I8 Presem Vi e RRBERER S up
ing

on the nitrogen in R3 are eliminated, resu In the compound of the

formula¥l}! %6t §)PEERERE Y EomBRRIRPERIRE FoFRUNIRGATRE RS AreiooC
R8 NH2:Rinaldn wibighind i the YoRpHRehdRSrand Renaxgither

meanings mentioned in the compound of the formula I, with a compound
of the formula (V), subsequently the protective groups are eliminated, and

acgompesiding the donptiad\d) isokipined, @odreacted with a compound
of the formula (VII), 20in which R3 and R7 have the meanings mentioned

in formula |, PG is a suitable est Brotective group radical, and the
nitrogen in R3 is protected ppropriate by @slifable amino
protective group, with phgsgene brca pﬁosgene equivalent to give a
compound of the formula K!tl'élep’ and subsequently the protective groups
PG and, where 25appropriaté, {Pe protective group on the nitrogen in R3

are elimina e_dhr s%ti int %@ompound of the formula (tl')’ or
e)convé?t?ﬁb'%c mpotndBFtRE Rt g nings mentioned in the
compound of the formula |, and PGy is a suitable amino protective

group, with an amino acid of the formuia (XIV)
/ﬁlﬁg NHPG
HO T/ ¢ (XIV)
D

PG,00C—Y’
in which R@, Y and D have the meanings mentioned in the compound
of the formula |, and PG, is a suitable amino protective group and PG,

is a suitable carboxy! protective group, resulting in a compound of the
formula (XV)

R6 O y
v-Y NJYN\;:G (XV)
/ R8 H c
PG NH Y/D
PG OOC

which, after elimination of the protective groups PG4 and PG, is

converted into the compound of the formula (XVI)
R6 O

H.
U N (XV D)
i RS H PG,
NH, D
P
HOOGC

which is reacted to give a compound of the formula (V),



WO 2009/146802PCT/EP2009/003650 75 R600 R9 HH R7 OPG R8

DOR3 (Villa) in which V is -(C3-C9)-alkenylene-, into the compound of
WO ZHOfb#eRAZ (v111b) 5in which V is -(03-C9)-alkylene-, Wher&RIRYRGH808650

substituted independently of one anggher once, twice or three times by

-OH, NH2 or halogen, or is -(Ci-C2)-alkylene-(C3-C6)-cycloalkyl-(C1-C2)-

alkylend®, \WHER/VABAING NS SHBMIRUTRN g HUBIIGWTBAE hetHBe

once, twisienoidhree tisae B3 ke HHBRSEHRNEYINS iSQUMPIE PEINE the

10formula (V111b) is converted in analogy to process a) into the

compourfTHHEG S MG abH ) AL EngRiaBRThound of the formula

(XVII) L XAt \Wfeh Ebbnwibistind istagedriied dryths, compound of the

formmair(ll)\fvhich R3 and R7 have the meanings mentioned in formula |, PG is a
suitable ester protective group radical, and the nitrogen in R3 is
protected where appropriate by a suitable amino protective group, with
phosgene or a phosgene equivalent to give a compound of the formula
(Vill), subsequently the protective group PG and the protective group
which is present where appropriate on the nitrogen in R3 are

eliminated, resulting in the compound of the formula (1), or

d) reacting a compound of the formula XVil
RS y
U\/ﬁNH Hooc _F° N_
! Rg ‘ ﬁV PG
D
v
\\A /

h'4
LY 1

(XVIN)

inwhich U, V, A, Y, D, Re, Rs and Rg have the meanings mentioned in
the compound of the formula |, with a compound of the formula (V),
subsequently the protective groups are eliminated, and a compound of
the formula (VI} is obtained,

and reacted with a compound of the formula (VII),

in which R3 and R7 have the meanings mentioned in formula |, PG is a
suitable ester protective group radical, and the nitrogen in R3 is
protected where appropriate by a suitable amino protective group, with
phosgene or a phosgene equivalent to give a compound of the formula
(VII}, and subsequently the protective groups PG and, where
appropriate, the protective group on the nitrogen in R3 are eliminated,

resulting in the compound of the formula (1), of

e) converting a compound of the formula (Vlila)



successively with the compounds of the formula (XIX) and (XX) R6 PGa

RS H §X|x 0 IR9 HONpGb A--y-D Poo WO -
WO 2586011%8862PCT/EP2009/003650 76 R6 ,PGa UNOH V RE F/EP30494GR3E50

R9 PGb by removing the protective ggoup PGa and subsequent formation
of a peptide linkage into a compound of the formula.(V), and reacting the

latter as in process a) t’give gompgunds of therermula (1) in which R6,
5R8, R9, and A/ , T, Atigned in formula
(), and PG is stlitable peotective groups, j|and LG is a Iéaving group such

as chlorine, bramine, iodifi@ or sulfonic ester, orgireacting a comp;wp(%of
the formula VI M/ﬁh{compound f the formula 10(XXIl) /20 _ S/ a

A Y

in which V is -(C3-Cg)-alkenylene-, into the compound of the formula

(Viibk)
RE O 9
H H R7
U RN R -
! Re \H/ | ?
H D o R3
v\ / (VIilb)
A Y
5 in which V is -(Ca-Cg)-alkylene-, where alkyiene is substituted

independently of one another once, twice or three times by —OH, NH.
or halogen, or is -(C4-Co)-alkyiene-(C3-Cg)-cycloalkyl-(C1-Co)-
alkylene-, where cycloatkyl is substituted independently of one another
once, twice or three times by R15, subsequently the compound of the
10 formula (Viilb) is converted in analogy to process a) into the compound

of the formula (1), or

f) reacting a compound of the formula (XVI)
LG

f (XVIIY
V\

LG

15 in which V is as defined in the compound of the formula {1),

successively with the compounds of the formuia (XIX} and (XX)

0
RE . | Rg
R8 H H

A—y~D
(XIX) (XX)

employing bases in polar, aprotic solvents, and converting the resutting

-compounds of the formula (XXI)
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H O R3 R7 9 (XXIl) in which R3 and R7 have the meanings mentioned in

d of the formula |, and PG is a suitable protective grou
wo ﬁr@@%ﬁ%% ive a compound of the formula (XXI1I) R600 R@Cﬂ/g??&/gﬁ]@%%

NI IN-..,_"----,.. -"-,..,-=-"-"--N-----\---" '-95-OPG R8 1H HDOR3 A/ and then
converin_g into a compound of the formula (1), or fractionating a compound
of the formula | prepared by pro€ésses a), b), 20c), d), e), f) or g), or a
suitable precursor of the formul &% occurs in enantiomeric forms _
owing to its chemical strugture, ¥ salt fo ffation with enar)tiopure acids or
bases, chromatography on t:)g‘i\ral station@ryphases or derivatization by
means of chiral enantiopure com WO (XXh
2009/146802PCT/EP2009/0036501{ sté&h as amino acids, separation of
the diastereomers obtained in this way,, and elimination of the chiral
auxiliary groups into the pure enantiomers, or 5either isolating in free form
the compouBEhal e fsmpuiAcd)Psepaies By Rracesses 8k khidhaBbdor 4
or g), or converting into physiologically tolerated salts in the case where
acidic orpﬁﬁgféeg% peatelpregentpound of the formula (V), and reacting the

latter as in process a) to give compounds of the formula (1) in which R8,

R8, R9, and A, D, U, V and Y have the meanings mentioned in formula
(I}, and PG is suitable protective groups, and LG is a leaving group

such as chlorine, bromine, iodine or sulfonic ester, or

a) reacting a compound of the formula VI with a compound of the formula

(XX
0
oW
N — |
}rf S OPG (XXII)

in which R3 and R7 have the meanings mentioned in the compound of
the formula I, and PG is a suitable protective group radical, to give a

compound of the formula (XX

R6 O

\ ; / {(XXIH)

and then convering into a compound of the formula (1), or

ny fractionating a compound of the formula | prepared by processes a), b),
¢), d), e), f) or g}, or a suitable precursor of the formula {1} which occurs
in enantiomeric forms owing to its chemica! structure, by salt formation
with enantiopure acids or bases, chromatography on chiral stationary

phases or derivatization by means of chiral enantiopure compounds



10

15

20

25

30

8. A medicament comprising an effective content of at least one

WO %@@Qggﬁff 10the formula | as claimed in one or more oﬁ%ﬂg’az;jté%gog%o

10.

together with a pharmaceutically suitable and physiologica
carrier, additive and/or other active ihgredients and excipients. 9. The use

of the camgeyad;efithefaraula hassiained %%t%%eﬂﬁsrgfo%ﬂm&%ms

to 6 for the prophylaxis, secondary prevention and therapy of one or more
disorder$ayhRifCapErasssated Warr iiidrmbsiiesy entbelistt the pure
hypercogestiabilityar fibrotic changes. 10. The use as claimed in claim 9,
which is concerned with one or more disorders 20from the series
myocardial infarction, angina pectoris and other forms of acute coronary

syndroragnatrekes RSKRNEANY YRS eHIRE AisOEdRrS He6R »@mmzp;pggg)% red

pulmonary embolism, embolic or thrombotic events caused by c : _
arrhythrilaBI@efeRGvasbUlar @vehtesudlo s rextenpyis fiollbintagphysiologically

aeCarAAey AN NEIRRER ARG SRR N0 AR ILen:

25implantations and bypass operations, or reduci
following surgical procedures such as operations on the knee and hip

IS AEIMBRICAMBHBEJISTRIRNAEE YULAVASGHIAN CAR0IANIANSERMT of

and other intravascular events associated with inflammation,

diteiostieiodias daers Brenmenieespsiciintdnie Gioardeeviiblae
thergataRENAE AP WIR ANd 3R mQrRRIgRIEsISIIamMARL A ditive and/or

egenerative articular disorders slch as rhedamatoid arthritis and arthrosis,
iﬂgﬁi‘hﬁ‘é’[ﬁ{@ BrafRs igstsozstie syBiefissuch as fibrin deposits, fibrotic
changes of the lung such as chronic obstructive pulmonary disease, adult

respiratory distress syndrome or fibrin deposits in the eye following eye
opeatRETdh prevEmne et dagnierteirstagirigimed in one or more of claims

1 to 6 for the prophylaxis, secondary prevention and therapy of one or more
disorders which are associated with thromboses, embolisms,

hypercoagulability or fibrotic changes.

The use as claimed in claim 8, which is concerned with one or more disorders
from the series myocardial infarction, angina pectoris and other forms of
acute coronary syndrome, stroke, peripherally vascular disorders, deep vein
thrombosis, pulmonary embolism, embolic or thrombotic events caused by
cardiac arrhythmias, cardiovascular events such as restenosis following
revascularization and angioplasty and similar procedures such as stent
implantations and bypass operations, or reducing the risk of thrombosis
following surgical procedures such as operations on the knee and hip joints,
or in the context of disseminated intravascular coagulation, sepsis and other
intravascular events associated with inflammation, atherosclerosis, diabetes
and the metabolic syndrome and the sequelae thereof, tumor growth and
tumor metastasis, inflammatory and degenerative articular disorders such as
rheumatoid arthritis and arthrosis, impairments of the hemostatic system such
as fibrin deposits, fibrotic changes of the lung such as chronic obstructive
‘pulmonary disease, aduit respiratory distress syndrome or fibrin deposits in

the eye following eye operations or prevention or treatment of scarring.



