Het erocycl i ¢ conmpounds as autotaxin |nhibitors BACKGROUND OF THE

| NVENTI ON 5The i nvention was based on the object of finding novel
conpounds h#d 29go/viaksabl e properties, in particul ar thoREr/&AL0EH0MATH
be used for the preparation of nedicanments. 10The present invention
relates to conmpounds and to the use of conpounds for the treatnent of
di seases which are acconpani ed by an increase in the |ysophosphatidic
acid level, furthernore to pha. maceutical conpositions which conprise
t hese conpounds. 15| nHedemidyclichmippesnas dsnaertaxin inkikktes i o
conpounds of the formula I, which preferably inhibit one or nore
enzynmes whi ch regul ate anal or nodul ate the iysophosphatidic acid (or
LPA for sho MRS it j ch conprise these conpounds,
and to procglAs%}SG?gU%lﬁe@gse tﬂl%yg(‘}f”%r the treat- 20 nent of

di seases and conpl aints, such as angi ogenesi s, cancer, tunour

for mafi on, ghevinvenrdio wae paged porihe abjast vb§otisgoxive| cotppandsihavages,
choroi dal neogyvascul ari sation and diabetic,retinopatit i,nfl ammt ory
i seases, aVeliPP[a ROPRLSo dBRREHEY TERee VLT &S USSR [N REFPAG o
transpl ant fghegmehtafBntsl N particul ar, the conpounds according to
the invention are suitable for the therapy or prophylaxis of cancer

di seases. Autotaxin (ATX) is an enzyne which is responsible for the

i ncrease in ti di id | N j (Xu
et al 101905 "eARFE AR RIS RRR LM B B Pl et e B8 BT o RiARs
al . 1995, BigrathemealmeMpbf did89sePABRNIAB)acchb SRRV} L8 increase in the
{ysophati etyloi holine ([PC into |ysophosphatidic acid (Tokunura et
al. 2002, Jlysppbpspleishs el loved, f 9021 860 A thageetk U2 igsrapeditiens
2002, Bi oI.‘ﬂr}-gfm i [PAis an 35intercellular lipid
medi at or whi"Ch | n?mgg%%éiesgp%ﬁ?ﬂg%@%i ty et biological and

bi ochem cal processes, such as, for exanple, snoboth nuscle
contrdétion 2 thronbocyte aggregation and apoptosis (Tigyi et al.
2003 Prog. 17 getpilRiie presenuipveniinelatesdo sranaunds dihaformdasd waieh
Rev, Cancer i . et al.. .2 Fr. [aY .
Vol |64 pagl 3aret I EEe0y o MR BRI Fon iR R br i Ridte YR
concent r at i ys®phosphaizimaeindoakPidtfes shod) dvil arcdmpvasibas widecte eom-
patients in the earlé and | ate phase. LPA p)Ja s arqgle t)hfer&li n
tunour cel | PEPSINGRE SRMBRUATRI AWARTBRC IS 86119 HEo REPghsh s Heat-

L ssup whi elerfia diskeubh dndt (BrAASIAS| SR Rakditigfled. cahedP tufolfpl cal
Cancer Research Vol. 1, page 1223 and Xu s-t al? 1995, Bloc' nerri. J.
Vol - 309, piyeatondgg)wthEreserdsiaghtion caterasdlgphsit obilokogiseases, chor-
processes are switched on by the activation by LPA of .

& pr ot o n- oo doreveiRLbr i QebelC g osbor et i BiRgY Aisegspsss,
page. 1188) grthffi®nditb8ed&aiafion | kstchodrs cabl.adink 0erankhRink Rjec-
Vevel for tne treatnment of

T og tion. in particular, the compounds acccrding o the invention are suitable for

the therapy or prophylaxis of cancer diseases.

Autotaxin (ATX) is an enzyrme which is responsiole for the increase in the

lysophosphatidic acid level in ascites and plasma (Xu el ai. 1995, Clinical

30 Cancer Research Vol. 1, page 1223 and Xu ¢t sl 1995, Biochem. J. Vol-
308, page 933). ATX converis lysophaticylcholine (LPC) into lysophosphati-
dic acid (Tokumura et al. 2002, J. Biol. Chem., Vol 277, page 39436 and
Umezu-Gozo et al. 2002, 4. Biol. Chem., Voi. 188, pages 227) LPAis an

35 intercellular lipid mediator which influencas & ruitiplicity of piological and

biochemical processes, such as, for exaimp.e, smooth muscle contraction,



t.unmour patients. This can be achieved by the inhibition of enzynes
whi ch are involved in LPA biosynthesis, such as, ior exanple,

aut ot axi n (AXPROIEHIdIet al . 2002, J. Biol. Chem Vol. 2FFT/EPIdee01324
21197 and Aoki et al. 202003, J. Biol. £hem Vol. 277 page 48737).
Aut ot axi n belongs to the enzynme fam |y of the nucl eotides

pyr opti osphat ases aric phosphodi esterases (Goding et al. 1998,

i munol . Rev. Voi. 161, page 11) and represents an inportant starting
poi nt in anthronthseyte aggrepationens epeptesis <E9w$tNat20®efarogcéJm@Re$ol

1115095 o2 VAo Cheder bl e &t Ahoon B B ehertyy Vi, PabanE?

causes t U”Duhdq_%bhl@ml iZoprabicen (apie ey assiay, '[b"ég(é ey, g;ﬁ”é@blﬁbﬁgLPA
tissue, which can result in metastases formation (ke.im et

Oncogene, V6BN bedopagdn nrrgasqeenpgintiagans a“upl@sma ang ag@ta%fﬂumfrtqm

ot her “ari gi 3 S i.on_ in

cour se. or “niingh i ERERER R P REE. el IR M E HidlE
6938) . Ari girgenesi celi moberatiivosid MyapioPCess:df tibHBENH dirit tissushi ch
ensures supply of the tumour with nutrients. For this reason,

i nhi bi tion $iGheadERESWININetastasisaippKark! ot HHIG, §ginpei fancar 35cancer
and t unour h t @, arv d
tamn exten?é%lég%th] B%Qléq%%tg%ﬁjg ev?éwg g%})stro?ep’ilo? %gge
page 493- 286p3puimsesiiogical ahd pastdigeibgfealipbctbess amwmmu@wy
according tQ the. inve e specific inhibition of the enzyne
fanily of t ﬁﬁfé‘{aé@f‘ﬂﬁ’elslg %59? gbﬁﬁgﬁiﬁ‘a@%@# B OB s o ERest @y %@é@w,
particul ar o;bgé MR VJQ;% é%é) accordl ng to the invention

vant ageous

preferably e | bit an a | ol ogi cal activity, which can
easily be det ected in the test described, for exam 10ple, herein. In

tests of this ty t he.conpou a cordln 10 the invention
pr ef eflabl y EQH%S{é%ﬁﬂT @dﬁggsﬁnqﬁﬁﬂ cP)"i"‘f"l W& L6t Evel iR tiesimenhef v
docunent ed Rymb&PPatidHts CPhib Raf b%“é% e‘i:i b¢ ﬂ&ef.;.ipﬁﬁé 5 b..é/rhéb Wﬂ?ch

i ni cronol ar range and nore prefera he nanonol ar r 15 1In
gener al , al Braiiviotieand Lrlftj)nb@@ynm}esmum aeam. l@eatrm&ammwmmﬁé

conpounds of._t he f uch as nocytl

| eukaemi a, BEAPHE! %r%egﬁl‘}t gl"ﬁ ‘I‘S)nghé{toi‘ sfys*t"gg‘)ﬁ 2 H%}) kbl?f/ﬁlgeal ,
ovai i an andzbpsgl. C@ibP'Che%Qr\Q(@IHQ V%bé%m rp m%%&m%%ggw%@ ai d
smal | 20el | 1ung carci noma. Fur- ther exanpl es I ncl ude prostate

pancreat i c gnRaymedagily @émﬁ hopestices m’f@@ussemﬁhewam vabtpoodiestert he

conpouno ac ion 25 eyant for.var

i sbases. - acoes (PRalts L B bR T G ny ot pide | i horeents
useful in the ipHopayt @mnﬁqgap@ihprn drtRahBenthethp dligRRIL S WUOZNEL Rev.

i nfluenced E{%@I nhi bi ti on of one or nore nuci eoti des pyrophosphat ases

g@nd/ or phosplRegPeYPERadess 363 ur Cotupter . Gbbtiakied. B3oHTe Vol e&hnt

e moer cancREaS AN he PSR AhB R e R Reh e T Re U S o

and/ or propbglsged Bineburtdest (salifericeasehvaniditinut Msighsedy s,
35pounds according to the invention for the precai atl on cl a

phar maceut i V,"é? C%g%hfe%@r'” fitastosgs dempatisiul o3 it 6p muCAx DsicegenaeVelai d
ci | aeases, gaaﬁleséjdf‘tt)ohrf?a&%ﬁ&?d n{tB{af{ 5 u[%ataﬂgfﬂgaimf Qﬁ)@%%ﬁlc factors

di seases cornpri‘si og‘t of ' ong’ or re-conpounds
accor ghng t oatides blovdnveseal foanatipati iéiaatumnsa@eed;,@bgéugha (Nam et al
adm ni strat 588 ) . : . .
1, Cancer Res. Vol. 81 page. 8938). Angioyanesis is an important proc-
ess in tumour growth, whichi ensures suppiy of the umour with nutrients.
For this reason, inhibition of angiogenesis is an imporiant starting point in

35 cancer and tumour therapy, with which thiz tumour can be starved to a cer-



5t can be shown that the conpounds according to the invention have
an advant ageous action in a xenotransplant tunmour nodel. The host or
patient can™El0HY ¥ any nanmmal i an species, for exanpl BCHERGIfE}IA24
species, in particular humans; rodents,zincluding mce, rats and
10hansters; rabbits; horses, cattle, dogs, cats, etc. Aninmal nodels
are of interest for experinental investigations, where they provide a
nodel for the treatnent of a human di sease. 15The sensitjvity of a
certain cel [if&4gnd aF aAtanw2OR 7+ Natwe i finius Died SHehovg it Yot Be page
invention canszbgadetermned by testing in vitro. Typically, a culture
of the cell "is conbined wth a conmpound according to the invention at
various concentrations for a tinme which is sufficient to enable the
active agents to 20induce cell death or to inhibit cel] mgration or

to bl gck t heUERIISINg!Yy it Sas PeendauRd aidhe GeREOLedp AsRBICING ISEINRIXes,
usual "'y bet LAXLARt el (eJal-¥ . i in
Vtrocult PoneaaBaLPRLARh TBO e M iAo SBRINRE e A ebGRS Bl
cel I s remi phagpldthses shd phosptognpticanssd repadeoult ediciasfihéhd asen-

varies dependi ng on the specific compound used, .the specific disease,
Uhe. pat | ent PoUARE8EouRis Byfedrar o Ehapbiyeut ikt doca f Aa6aPHS Blien
to_consi der jopIRHEE wiien LaRRSENPHo el dciOPIRL B ibrhe I

ti SSUﬁQ whil € the viability of the patient I's maintained. TI _
treat ment i plegdweeinl Inytestmnaef this §pactheumiimpod deomsicdenghd éhe sveotioon

has occurred for exanple at |east about a 50%reduction in the cel
Bur den. - and PLSIRIARY ESRPIt ANOEAREAn DSBS ERFY WO WrideehRLASREETsan
be det ect edtddiby e hefves in% RO ARTgCFRRUALS MMHCh @bRdt@nabe of
inhibiting autotaxin are described in Peng 5et al. Bioorganic &

Medi ci nal CRB#iBeieypretrablysn tha napouplapages1634- 1640). The
conpounds descri bed therein are |ipid anal ogues, which do not have
any sflPuctural features in comon with the conpounds according to the
invention. LOGMMBRGIGGIERRd NVENDEONIRbe sl vent ireBiduelvilk s tem-

compounds of the fornmula | 15 Het-R-COX-Y (RL)p in which i
pounds of the formula i, such as, for exarnpie, monocyuc leukaemia, brain,

urogenital, lymphatic system, stormach, laryngeal, ovanan and lung carci-
noma, including lung adenccarcinoma znd siiai-cell lung carcinoma. Fur-

20
ther examples include prostate, pancreaic and breast carcinoma.

As discussed herein, effects of the compound accorGing o e invention

£
s, N

25 are relevant for various diszases. Accoruingly. ihe comprunds according to
the invention are useful in the prophyiaxis and/or tregirnent of diseases
which are influenced by innibition of one or more nucieotides pyrophospha-
tases and/or phosphodiesterases, in particular autotaxin.

30
The present invention therefore reiates o compounds according to the
invention as medicamenis and/or medicamant active ingradients in the

treatment and/or prophylaxis ¢f the said diseases and ic the use of com-

W
<3

25 pounds according to the invention for tne prepaiation of a2 nharmaceutical

-

agent for the treatment and/or prophyiaxis of the said dizeases, and also to

a method for the freatmient ¢f the said diseases comprsing the administra-



20Rldenotes H, A, Hal, OR3, N(R3)2, N=CR3N(R3)2, SR3, N2, CN, COOR3,
CON(R3) 2, NR3COA, NR3S02A, SO2N(R3)2, S(0)",A, -[C(R3)2]N(R3)2,

0] C(R3) 2] N( R® 2210/520(6R3) 2] N(R3) 2, - NR3[ C(R3) 2] nN( R3) 2, REICERERGY® 324
CON(R) 2, 25CONR3[ C(R3) 2] N(R3) 2 or COA, R3denotes H or A, Xdenotes O,
CH2, denotes CH2, CH20 or is absent, 30 denotes 10 0 0 00

NH or

n 1 or

2 00 N----""""H .---..., 15?11\ 1zNN H
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tion of one or more co—mpo{mds according to the invention to a patient in

need of such administration.

It can be shown that the compounds according to the invention have an

advantageous action in a xenotransplant tumour model.

The host or patient can belong to any mammalian species, for example a
primate species, in particular humans; rodents, including mice, rats and
hamsters; rabbits; horses, cattle, dogs, cats, etc. Animal models are of
interest for experimental investigations, where they provide a model for the

treatment of a human disease.

The sensitivity of a certain cell to treatment with the compounds according
to the invention can be determined by testing in vitro. Typically, a culture of
the cell is combined with a compound according to the invention at various
concentrations for a time which is sufficient to enable the active agents to
induce cell death or to inhibit cell migration or to block the cellular secretion
of angiogenesis-promoting substances, usually between approximately one
hour and one week. For testing in vitro, cultivated cells from a biopsy sam-
ple can be used. The viable cells remaining after the treatment are then
counted.

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. Typically, a therapeutic dose is sufficient to
considerably reduce the undesired cell population in the target tissue, while
the viability of the patient is maintained. The treatment is generally contin-
ued until a considerable reduction has occurred, for example at least about
a 50% reduction in the cell burden, and can be continued until essentially

no undesired cells can be detected in the body.



H 093 R4 H20 A F F R4 30denotes H, A or phenyl, Hetdenotes WO
2010/ 112116PCT/ EP2010/ 001324 7 10Adenot es unbranched or branched
al kyl havi ny01201@11€11%t ons, in which 1-7 H atons may be PEPERW@eI0GIF24
OH, F, d and/or Br, and/or in which ong or two CH2 groups may be
replaced by 0, NH and/or S, o 15r cyclic al kyl having 3-7 C atons,
Hal denotes F, C, Br or |, denotes 0, 1, 2 or 3, denotes 0, 1 or 2,
20denotes 0, 1, 2, 3, 4 or 5,
PRIOR ART

Compounds which are capable of inhibiting autotaxin are described in Peng
et al. Bioorganic & Medicinal Chemistry Letters (17, 2007, page 1634-
1640). The compounds described therein are lipid analogues, which do not
have any structural features in common with the compounds according to

the invention.

10 SUMMARY OF THE INVENTION

- The invention relates to compounds of the formula |
15
Het-R-CO~X-Y~—®\ |
(R,
in which
20 gt denotes H, A, Hal, OR?, N(R%), N=CR®N(R%),, SR®, NO,, CN,
COOR®, CON(R?);,, NR*COA, NR’SO,A, SO;N(R%),, S(O)mA,
{C(R)21aN(R?)2, O[C(R*22IpN(R®)2, SIC(R*)2IN(R%)z,
g -NR’[C(R*2]:N(R?)2, NHCON(R®),, CON(R®),,
25 CONR?[C(R%),].N(R%), or COA,
R3 denotes H or A,
X denotes O, NH or CHs,
Y denotes CH;, CH,0 or is absent,
30

35



and pharmaceutically usable salts and stereoi sonmers thereof,

including m xtures thereof in all ratios. 25Conpounds of the formula

| al so nmeanWpridttHEHSt i cal |y usabl e derivatives ther eof PCHBEPI0GEHPq1524
active forns (stereoisoners), tautomers pol ynorphs, enantioners,
racemat es, diastereoners and the hydrates and sol vates of these
conpounds. The term sol vates of the conpounds is taken to nean
30adductions of inert solvent nolecules onto the conpounds which form
owing to thBir nutud@neiesractive force. solvates are, for exanple,
nono- or dihydrates or al cohol at es. Phar maceuti cal | y usabl e
derivatives are taken to nean, for exanple, the 35salts of the

conpounds acc%$d|ng to the |nventbon and Slso so-cal | pro- drug
conpounds. ivativesjjare takgn to a npounds of the
fornuéa | whi een] nodi foH e | e, al kyl or
acyl groups, sugars ok._olLNgopepdi des an re rapidl eaved in
the organismto formtheé fective conpoun ¥eOrding taith

t he conpounds according to the invention, as described, for exa
inlInt. J. Pharm 115, 61-67 (1995). 10The expression "effectiv

amount " denot eg t he anpunt of a nﬁglgﬁﬂg‘ r of a_p amnaceutlcal
Tﬁi’l/\om

activ |ngredhﬁgm/MmﬁﬂN
biologpcal or i cal response t or d |red Q?e/
exanple by a reékar éher ucraﬁ? 15In a i,on, the exp sP%n
ftherapeutically effective anbunt” demot@ an unt whi ch, conpared
mnth a correspondi ng subject who has not received this anount, has
the foll ow ng gonsequence: i nproved treatnent, healing,
prevention or_ glimnation of a di sgase,y syn20drone, condition,
conpl ai nt, dcagﬁ r side eff R-1 Nt he
advan&é of a dis asei conpl ai nt 'giii
"t herapeutical |y detiveapunt , amoalrg whi ch
are effective for increasimg normal physiol ogfcal function. 25The
i nvention also relates to the e of m xtures of the conpounds of the

formula I, for ex Ie nlxture R% wo di ast er eopers, for exanple in
the ratio 1 1, 1 10 1 or: These are
particularly refer ny r s o /jfgiie unds 30 The
el | a a
r t e

i nvention. These mf80rBncl ude bi odegradabl e pol ynmer derivatiy ééﬁﬁ '
e

i nvenElon rel ates t onp nds nd salts thereof
and to a process fo preparatron of onpo ds of the fornula |
according to thg patent claims and pharmaceutically usable salts, and
st er eo- F F

N %/\N S
25 K/Nfd' Qﬁd W%Uf

LGS J @i

30 R* denotes H, A or phenyl,

v,

Het denotes

35



35i soners thereof, characterised in that 9 0 5 R denotes HH N a
conpound of the formula Il Het-NH CO CH2-LII 10in which Het has the
meani ng i ndWOEHII2H6Cl ai m 1, and L denotes C or Br, 1BCBEPWAQOWERS

with a conpound of the fornula |11 iy which X, Y, Rl and p have
t he meanings indicated in Caiml, b) for the preparation of
conpounds of the formula I in which r NrTh R denotes

,,,,,

i,
f!"' %
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/,N N 0

I (I =T
N , N ; N ,
H H H

N//IB— 74 >

N } , (i©’} or O:<Nj©;} ,
H N N

A denotes unbranched or branched alkyl having 1-10 C atoms,

in which 1-7 H atoms may be replaced by OH, F, Cl and/or Br,
and/or in which one or two CH; groups may be replaced by O, NH
and/or S,

or

cyclic alkyl having 3-7 C atoms,

Hal denotes F, Cl, Bror |,

n denotes 0, 1, 2 or 3,

m denotes 0, 1 or 2,

p denotes 0, 1, 2, 3, 4 or 5,

and pharmaceutically usable salts and sterecisomers thereof, including mix-

tures thereof in all ratios.

Compounds of the formula | also mean pharmaceutically usable derivatives
thereof, optically active forms (sterecisomers), tautomers, polymorphs,
enantiomers, racemates, diastereomers and the hydrates and solvates of
these compounds. The term solvates of the compounds is taken to mean
adductions of inert solvent molecules onto the compounds which form
owing to their mutual attractive force. solvates are, for example, mono- or

dihydrates or alcoholates.

Pharmaceutically usable derivatives are taken to mean, for example, the
salts of the compounds according to the invention and also so-called pro-

drug compounds.




a conmpound of the fornmula IV WD 2010/ 112116PCT/ EP2010/ 001324 <, 10

in which Het has the neaning indicated in Claim1, and L denotes C
or Br, 5 isVOMAWEI ith a conpound of the fornula v  PEHEGGN¥pS24

Y; Rl and p have the meanings indicatedgin Caim1, or c)for the
preparation of conpounds of the formula I in which NN \N R denotes
/\/ a conmpound of the fornmula VI Het-CH2-CO LVI in which Het has the

meani ng indipcated jn Caiml, and L denotes C, Br, | or a free or
feact i vel y PIoRBSIEvEYVemais tekan dpmpasl gompaands offhedprmris | which

prepar at i onhgle 68BR MEH® by St LoMbPedanBe kGl or acyl groups, sugars
or oligopeptides and which are rapidly cleaved in the organism to form the
effective compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds

according to the invention, as described, for example, in Int. J. Pharm. 115,
61-67 (1995).

10 The expression “effective amount” denotes the amount of a medicament or

of a pharmaceutical active ingredient which causes in a tissue, system,

F
i

animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.

15 [n addition, the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side effects or also the reduction in

20 the advance of a disease, complaint or disorder.

The expression “therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

™
kY

=25 The invention also relates to the use of mixtures of the compounds of the
formula |, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
These are particularly preferably mixtures of sterecisomeric compounds.

30
The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to the patent claims and pharmaceutically usable salts, and stereo-

35 isomers thereof, characterised in that

a) for the preparation of compounds of the formula | in which



a conpound of the formula VI 00 Het) VII NH in which Het has
the meaning indicated in Claiml, is reacted with a conpound of the
formul a VI I WOHOI8/I12I16( R1)p in which RL and p have the nPGHERY40/001324
indicated in Claim1, and a conpound sej ected fromthe group

car bonyl di i m dazol e, phosgene, di phosgene, triphosgene, 12 5 10 15
20 25 30 35 e) or for the preparation of conpounds of the fornula 00

N R denot esH
H
pﬁNJ\/N
R denotes H Uﬁ ,

5
a compound of the formula Il
Het-NH-CO-CH»-L It
10 in which
Het has the meaning indicated in Claim 1,
R and L denotes Cl or Br,
15 is reacted with a compound of the formula Il
HZNCN— COX-Y -@ Il
(R),
20
in which
X, Y, R"and p have the meanings indicated in Claim 1,
£
25 or

b) for the preparation of compounds of the formula 1 in which
N
R denotes o ,N\/\ N ,
30 }fq\ [ 7&

a compound of the formula IV

LN
35 Het™™ Xy 1 W,
L



a_ conpound of the formula I X 0 NNNH2 in which Het has the neaning
indicated is reacted with a conpound of the fornula and a conpound
sel ected fr¥RA20M&1IGH6up carbonyl dii m dazol e, phosgene, BCPRBHG#NE324
for the preparation of conpounds of thggfornmula R denotes00 a
conmpound of the fornmula X Het-NH2X in which Het has the meaning
indicated I in which IXin Caiml, V triphosgene, | in which in
Claiml, 13 is reacted with a conpound of the fornula Xl in which
10X, Y, R1, p have the ne@nwhigs indicated in Claimi1,

Het has the meaning indicated in Claim 1,

and L denotes Cl or Br,

5
is reacted with a compound of the formula V
HN N— CO-X-Y@ \V;
10 (R"),
. in which
X, Y, R"and p have the meanings indicated in Claim 1,
15
or
C) for the preparation of compounds of the formula | in which
20 0
N N7L
R denotes __/ .
{ a compound of the formula VI
55
Het-CH,-CO-L VI
in which
30 Het has the meaning indicated in Claim 1,

and L denotes Cl, Br, | or a free or reactively functionaily

modified OH group,

35 is reacted with a compound of the formula V,



and L denotes C, Br, | or a free or reactively functionally nodified
OH group, and/or a base or acid of the formula I is converted into
one of its WR3VIWIIREI6A denotes al kyl and is preferably DRBEBHdsRY324
(linear) or branched, and has 1, 2, 3, 14, 5, 6, 7, 8 9 or 10 C
atons. Al kyl preferably denotes nethyl, furthernore ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl or tert-butyl, fur- 20thernore
al so pentyl, 1-, 2- or 3-nethylbutyl, 1,1-, 1,2- or 2,2-dinethyl-
propyl, 1-ePhylpropyl, hexyl, 1-, 2-, 3- or 4-nethylpentyl, 1,1-,
1,2-, 1,3-, 2,2-, 2,3- or 3,3-d inethylbutyl, 1- or 2-ethylbutyl,

1-et hyl - 1- met hyl propyl, 1-ethyl-2-nethylpropyl, 1,1,2- or

1, 2, 2-trimedhyl prmpythe ptepdrhtion pf ebepabhyls of tie Rvexdrpinesvhich
trifluoromethyl. Alkyl very particularly preferably denotes al kyl
having 1, 2, 3, 4, 5 or 6 C atons, preferably nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-buyyyl, tertybutyl, pentyl, hexyl,
trifluoronethyl, pentafluoroethyl jpr 1,1, 1-
denotes cycl oal kyl . 30Cycl oal f
cycl obutyl, cylopentyl, cycl ohexyl or cy Hal preferably
denotes F, C or Br, %d#”éﬁ?% |, particularly bly Br or d. 35
Rl preferably denotes Hal. 14 R3 preferably denotés H or nethyl. X
preferably denotes 0 the CH2. Y preferably denotes CH2 or CH20. 5p
prefe?gbly denotes 1, 2 or 3, furthernore 4 or 5. n preferably

denotes 0, 1, 2 0 Thr au kpvention, all radicals which
occur nore than oégéﬁwgﬂkﬁcggﬁg%g%QBQa le, R, may be identical or

different, i.e. are independent of one 10anot her. The conpounds
of the formula | may have one or nore chiral centres and can
therefore occur in various sterioi sonerfc forms. The formula |
enconil5passes all these fHens. ‘Accordi y he invention relates, in
partiéalar, to the compounds Mt the fbrmua 17in whigh at |east one
of the said radicals has one of the prefekfedNmeani ngs i ndi cated
above. 20 Sone preferred groups of conpounds nmay be expressed by the
fol |l ow ng sub-fornul ae anbafk , which conformto the formula | and
in which the radicals not" des @nated in greater detail have the

meani ng indicated for theHéphagithe meahitg ihdicetddci Claim 1,
20

rifluoroethyl. Al kyl also
s cycl opropyl,

is reacted with a compound of the formula VIII

HO
25 (R1%

in which
R' and p have the meanings indicated in Claim 1,
30

and a compound selected from the group

carbonyldiimidazole, phosgene, diphosgene, triphosgene,

35 or



25 in ladenotes Hal; in I bXdenotes O or CH2; 30 in | cYdenotes CH2 or
CH20; in Idpdenotes 1,2 or 3; 35in | eRldenotes Hal, Xdenotes 0 or
CH2, WD 20%WQ/201@n28BECT/ EP2010/ 001324 15 denotes CH2 or PCOHRRZOIGIeHBes
00 15 0 H C Hetdenotes WO 2010/112136PCT/ EP2010/ 001324 16

e} for the preparation of compounds of the formula | in which

5
R denotes H H K/Nﬁ )

a compound of the formula IX

10 0
{ MY NH, X
S H
in which
15 Het has the meaning indicated in Claim 1,

Is reacted with a compound of the formula V
and a compound selected from the group

carbonyldiimidazole, phosgene, diphosgene, triphosgene,

20
or
- f) for the preparation of compounds of the formula 1 in which

c25

H H

Y

R denotes 0O 0 U F{‘ ,

30

a compound of the formula X

Het—NHg X
in which

35 Het has the meaning indicated in Claim 1,



10Adenot es unbranched or branched al kyl having 1-10 C atons, in which
1-7 H atons_may be replaced F and/or C, Haldenotes F, ., Br or |
denotes 1, WOFMUI248and phar maceutical |y usabl e salts BnEP2010/001324
stereoi soners thereof, including mx- tigres thereof in all ratios.
The conpounds of the fornmula | and also the starting materials for
their 20 preparation are, in addition, prepared by nethods known per
se, as described jn the literature (for_ex |l e in the standard
wor ks, such as Hol?tf@ﬁ(?@l"}“ﬂ'l\/@tqq’m(r@e?ftgﬁggﬁpgiéﬁgn Cheni e [ Met hods
of Organic Chem stry], Georg-Thieme-Verlag, Stuttgart), to be precise
under reaction conditions which are known and suitable for the said
reactions. Use can al so be e 25 here of variants known per se
whi ch are not nentioned h in ter detail. e starting
matergal s can, if desi Q&@mdﬁﬂu\s' ) ot i sol at i
30t hem from the reactionygi xthire)_b i nstead i nme Ié?convertl ng
ounds of the fornmula |I. The st 1[)'png

them further into the co
conmpounds of the formulae 11, [1I, IV, V, VI, ViIl, VIlI, IX X and Xl
are generally known. If they are novel, however, they can be prepared
by 35 net hods known per Si'wh@' The starting materials are generally
al so commercially avail abl'e. the conmpounds of the formula I, 1V,
VI, X, [preferably denotgsYQR!, Bhavé 1 meaniig@andicated igaSikinvel y
nndifi%d OH group, such as, for exanple, _an activated ester, an.

i mi dazol i de or al kyl sul f o#}yd bxydenraten§11Be |or atfsee of frastiveliiuyctionally
fret hyl sul fonyl oxy or trif Y, fonyl oxy) or aryl sul fonyl oxy
havi ng 6-10 C atons (pref@pggggﬁ%ﬁéképb’or p-tol yl sul fonyl oxy). 10
Compounds of the fornmula I can preferably be obtained by reacting a
conpound of the faormula Il w.th conmpound of the formula I11. The
reaction i s2QEREALHASE @a"i‘??‘é’atf'&%rwl hisj Grawerteg Intene ofnts galts.

presence of an
A denotes alkyl and is preferably unbranched (linear) or branched, and has
1,2,3,4,5,6,7,8,9or 10 C atoms. Alkyl preferably denotes methyi, fur-
thermore ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, fur-
20 thermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethyl-

propyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3,
2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethyibutyl, 1-ethyl-1-methylpropyl,
1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, further preferably, for

oy,
AN
¢

25 example, friflucromethyl.
Alkyl very particularly preferably denotes alkyl having 1, 2,3, 4,50r6C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-
ethyl. Alkyl also denotes cycloalky!.

30
Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cylopentyl, cyclohexyl
or cycloheptyl.
Hal preferably denotes F, Cl or Br, but also |, particularly preferably Br or Cl.
35

R’ preferably denotes Hal.



15 aci d-binding agent preferably an alkali or alkaline-earth netal
hydr oxi de, carbonate or bicarbonate or another salt of a weak acid of
the al kali BO¥WAIZiHe-earth metals, preferably of pot aBST/ERIO188MBMN
cal cium or caesium The addition of anjgrganic base, such as
triethylam ne, dinethylaniline, pyridine or 20quinoline, may al so be
favour abl e. Depending on the conditions used, the reaction tine is
between a few mn- utes and 14 days, the reaction tenperature is

bet ween abofi Rrsigrably desgtes Herwaethyl. bet ween - 100 and 90, in

particul ar ween bout 70, very particularly
preferably gg%rweenb ar%(g%weégﬁpl es of suitable inert solvents

are hydr ocaibpeferablycderagedSkgng,Ciggdr ol eum et her, benzene, tol uene
or xylene; chlorinated hydrocarbons, such as trichl oroethyl ene,

1, 2- dichl or BRREFBOY dangtss 1 ef Paenfuwsitied@ore Ai%-  30f orm or

di chl or onet Hﬁﬂgfer%ig‘ﬂé‘ﬁ'&es gughy gsznet hanol , ethanol, isopropanol,

n- propanol , n-butandl or tert-butanol; ethers, such as diethyl ether,
di i sopropyl ether, tetrahydrofuran (THE) or di oxane; glycol ethers,

such as ethy|ene gl ygol. mononet hyl or nonoet hyl ether, ethylene

gl ycol dine hmu&@h@ﬁ mvar‘%%)aﬁyf@gt%wg@&%%@%éb%ém@e, such as,
but anone; ag C - 1 { et ]

di et ’t or Braaem ‘?%\)E) ?%X?‘{\eﬁdfagg,éa'?ﬁc refit T8 8K ?@%Pg%gﬁﬁ fones.
such é di nendipersul f oxi de (DMBO); carbon disul- WO

2010/ 112116PCT/ EP2010/ 001324 18 fide; carboxylic acids, such as
formc acid or acetic acid; nitro conpounds, such as nitronethane or

ni t r obenzengheesh@cundsUWih@so®till ndseh&ionbor %&E@hﬁ%[ Qénﬂ'é}»eaﬁ?‘ied

solvents. 5Particul ar preference is gi'ven to pyridine, acetonitri
di chl or onet fAMEIRITEOCOMFN \GrigusEiere oisoméréc foomsullhe formauma | encom-

furthernore e I tai ned by reacting a conpound of the
forrru_ﬂé |V WQ%%Saé[@@\%Sﬁﬁﬁﬁgf the formula V under 10Oconditions as
descri bed ahowerdirghg th_@@@dér@i@nlrétﬁﬁfi@ﬁghidataﬁ?fdih‘é%d?h';?aomhﬁtis of the
acetonitrile at 100C with addition of HCO3. 15Conpounds of the

formula | climua i lewhisheat feast engmfjihe saishragicnisl hay oneaftthe preferred
conpound of?tel; -fQr; i a conmpound of the fornmula V. In the
conpounds o tﬁ'er{ OIIHHWE: ge\é{/?&\{é?pref erably denotes OH For the

reaction, the carboxyl group is preferably converted into an active

est er2020Ragi cal s g(;f this type for activation of the car boxTyI group
in typi cal JEVIEREHHTPLARUAS R AP YEEIS B e expressad bieiha follew(ricor

exanple in ] f : = I en der..
or gani schen&@;ggn@n?%ééti%\%é %C@gﬁ:}ﬁﬁ@ t@ﬁﬂ%%s}{n W?Y and'\/rt?m?éh the"¥lai-
Geaor g- Thi entmiis/emol dgsigBatead igagma?y detail ha\fe mgtrhéggiﬁ@ Eﬂéké’}{e‘@i faF ¢he
advant ageou ornmed.in situ, for exanple by addition of 25HOBt or
N-hydr oxysu@é%h’;%{’@é‘?‘nI'WQ'qheacti on preferably succeeds in the
presedte of a dehydrating agent, such as, for exanple, a

car bodi i m de, such1 as N, N -dicycl ohexyl carbodiimde ("DCCl"),

1, 1' - car bonlldi i nRdazdgret¢lia); or N- 3-di met hyl ami nopr opyl - N -et hyl -

inlb X denotes O or CHy;

30
inic Y  denotes CH;, or CH,0O;

nld p denotes 1, 2 or 3;

35 ] ]
inle R denotes Hal,

X denotes O or CHs,



30 carbodiimde ("DAPECI"), furthernore propanephosphonic anhydride
(cf Angew. Chem 92 129 (1980)), diphenyl phosphoryl azide

2- et hoxy- hbWﬂB&V%HFH&nyl 1, 2- di hydr oqui nol i ne. 35The re%EWF%W“WQHEM
generally carried out in an inert solvest. WO

2010/ 112116PCT/ EP2010/ 001324 19 Dependi ng on the conditions used, the
reaction tine is between a few m nutes and 14 days, the reaction
tenperature is between about -15 and 150, normally between -5 and 90,
particularly preerabIyd%@%ﬁ%éﬁﬁﬁywaHdDGOC 5The reaction is
preferably carrieg out %h roomtenperature and pref- erably
wi th addition of N nethy nDrphollne Compounds of the fornmula | can
furthernore preferably be obtained by reacting a conpound of the

formula VI with a conpound of the formula VIII and a(}OConpound
selecged fron1 he_g oup carbonyldblnldazooe phosgene dlphOS- gene,
trlphosgene |on arrjed put in an nert sol vent and
under condltlons as d bed a%ov Thig" r é n |s p _sz
carried out in H}Eenﬂ$peratur@ an h,oadditio

car bonyl conponent su h as CDI. Conpounds o formul a
furthernore prefera%ly be obtained by reacting a conpound of<§2f
formula I X with a conpound of the formula V and a 20conpound rect ed
fron1i@e group carbonyldllnldazole phosgene di phos- gene,

tri phosgene. react*bn |s carrl |neFﬁﬁ§NAvﬁwu EWKH
under conditi EQE??Y#? abayt ea ion is preferdE\v/
gcarrled out in atyro nlt rat uge and addi@i on of

carbonyl conmponent, such a ‘and _a base, $§§Uch as trlethylaﬁ?%e
Conpounds of the formula | can furthBfnoF& preéferably be obtained by

react - ing a conmpound of the fornmula VX with a conpound of the
formu G};\ﬂ;e reaction is prefejabl carried out under conditions

I
i ke ﬂﬁe rea f the conpou formul a Vi onpound
of the fornul N 20 and base procedur €s, kno n tHgﬁgﬂt
Phar maceuti cal | y lacc Q%%DL? alt orns of| the, conpounds é(v;h
st

formula | are for art prepared bycgnventional nethods. |f
t he conpound of the formula | contains a carboxyl group, one of its
suitabl e salts cap be formed bwsreacting the co ound mﬁth a suitable

base to gi ve the orrespondlmg e add|t|OQ3sa bases are,
for e% nple |ng ta un1hydroxide,
h* met al

sodi um hydr oxi de anqbar h|u h dro
hydr oxi des, such as gﬁ1hy OX|Ee¢adpfcalcmun1h dr oxi de; al kal
nmetal 10al koxi des, for exanpl e potassium ethoxi de and sodi um

pr opoxi de; and ®mr|ous organl% bases, such as piperidine,

dlethanolanln e hngI mne. The alunlnl salts of the

Conpounds of ncl uded t he case of

cert a2 conpounds of nula I, ddi - p@h\sakﬁﬁfsﬁn be
| -

formed by treating thes ounds mn ‘dﬁﬁjnaceut

HO

Oy« J

Het denotes

30

35



cal ly acceptabl e organic and inorganic acids, for exanple hydrogen
hal i des, such as hydrogen chloride, hydrogen brom de or hydrogen

i odi de, ot WP ZHHBEEHI6 aci ds and correspondi ng salts t hePEUEP204@¢H 3%
sulfate, nitrate or 20phosphate and theggli ke, and al kyl - and
nmonoar yl sul fonates, such as ethane- sulfonate, toluenesulfonate and
benzenesul fonate, and other organic acids and corresponding salts

t hereof, such as acetate, trifl uoroacet ate, tartrate, maleate,

succi nate citrate, benzoate, salicyl scorbate and ¢he
Accordi ngly, phar maﬂéutl \ }accept ébl -addi t al t
com 25pounds of the'f.of Z inclu ol1ow ng: a 3
adi pate, al ginate, argi nate, aspartatHe, benzoat e, benzengsul fonate’
(besyl ate), bisulfate, bisulfite, brom de, butyrate, canphorate,
canphprsul fonate, caprylate, chloride, chlorobenzoate, citrate,
cycl ogent anepr opi onat g yluconat e, di hydrogen- 30phos;§1ate

di ni trobenzoate, doggcyl t} et jan onat e,
galacterate(frommmN acjsl gal &ctu }gl& ﬁ%ﬁ@ }

gl uconate, gl utamate,agl ycer ophdsphai g, &M succi nat e, rri ate,
hept anoat e, hexanoate, hippurate, hytrochl oride, hydrobrom de,

hydr oi odi de, 2- 35hydroxyet hanesul fonate, iodide, isethionate,

isobu% rate, lactate, |lacto- bionate, nmalate, maleate, nualonate,
mandelat e, metaphgsphat gandeé hﬁﬂmhba@t&anéﬁ&ﬁik?ﬂ%ﬁt% €10 C atoms
nnnohydrogenphosphate 2- napht hal ene- 21 sulfonate, nicotinat
hitrate, oxal at e ol eatis,whyah ﬁﬁéi‘b@tommaué:taarep;mesw fatér Cl,

phenyl acet at e, Fnyl ro |0||:_La?i sphate phosphonat e, pht hal at e,
but this does not epre ey t$ tI’OI’l 5 Furthernore, the base
salts of the conpgunds @@Qﬂéglnng dr@,the invention include al um nium
anmoni um caIC|um copper |ron(III iron(ll), lithium_ nagnesium
mangahese( | #19 p hatmaeeidically upablssialis anshsletrnisamesniiereafcinghiding mixit
this is not dr&?r@g : 40f BRRESENt a restriction. O the above-nen-
10t i oned saﬁts pré erence s given to ammonium the al kali netal
salts sodi um and potassi um and the alkaline-earth netal salts

cal ci um and gﬂgnem um Salts _of the compounds of the fornula I which

are derived! P GRIMAMAINFAQE the EMuja hard Aismhine Yaging maissials Bxiteeibases
| ud I

subst 26 ut ed” Shera A% addifion oheBaRA! by ARINBEE Khai cRELBEs dop

am nes, cycd;nlhechnniﬁledlteranﬂetﬁﬁtmaxanMeaxmmstgedardewoﬂs shich agXonden-

AR S ke s fobhal RS ekt gt Aesmistyl
di et hanol - @QBFQ-"Fﬁterﬁé Qfetﬂhé a@f arﬁ] 5t EV%}C‘?%BG %ﬂ%ﬂ%on conditions

2- di met hyl am noet hanol , am ne
N-et hyl nor p\NblChnEH"? Imomﬂwmq)spimbielrfmtethegdalm:eeaomensgllJaeoaaraismbe made

hi st|2i5ne anm ne | so | i docai Si ne, um ne,
N et ot - b O G REN G i Bto prh e e nue heiaefiGied BRI qrBRtRin no
resins, prO@@an,e puri nes theobrom ne, triethanol am ne,

25triethylam ne, trinet hyI am ne, tripropylam ne and
tris(hydr oxyrret hyl)- methyl ami ne (tronetham ne), but this is not

i ntend dt t t 0 f th .
nvent i on WHIEREEIRE e fiicehn rSiser HEHER RimpAq STG Gy Fping
quat e3mi sedthesn fromRgR YeacBHE Mirtsird, @m%@é&%nﬂa@hété@%onﬂfeﬁlrﬁxﬁw e
met hyl, eth i sopropyl and tert-butyl chl oride, brom de and i odi de;

di (d - C4) aI'%/k'ytl eétntPélﬁ%Om@ﬂnémﬁﬁwefqmm hyl, diethyl and dianyl 35
sul fate; (G o-C18)al kyl halides, for exanpie decyl , dodecyl, lauryl,
nyristyl and stearyl chloride, bromi de and i odi de; and

aryl ( Cl- C4) Bhéptartiag coepouhds ot xairsuenaylll, o) wrvde/ang pixe nesmy X
brom de. Both water- and oil -sol u-

35 are generally known. If they are novel, however, they can be prepared by

methods known per se.



22 bl e conpounds according to the invention can be prepared using
such salts. 5The above-nentioned pharnmaceutical salts which are
preferred i WO284¥13tWt ate, trifluoroacetate, besylate, BET/EBI040/001324

fumarat e, gluconate, hem succi nate, hipgpurate, hydrochl oride,

hydr obrom de, isethionate, nmandel ate, nmeglum ne, nitrate, ol eate,
phosphonat e, pival ate, sodi um phosphate, stearate, sulfate,

sul fosalicylate, tartrate, thiomalate, tosylate and tronmeth- 10am ne,
but this islhBstatingraeierials aregenssally alse ésmmencially. avaiable.
acid-addition salts of basic conmpounds of the fornmula | are prepared
by bringing the free base forminto contact wwth a sufficient anount

of the 15dehi thedcanpdundwusihedotrhalaf Ibryaii o, ofprefeealsigldenbiesaCl, Br, 1 or
conventi onal rranner The free base_can be rLg)?r‘ enerated by bringing the

salt form i ATEEECONE &Ractiehnmaditigs OHovR G afgf%exame@ BRSEtvAted
convehti ona r pect
fromthe co%r{eégg%}ﬁ |d£98|1c{ r}?al?ﬂéﬁg%rﬂf]% H#‘”mgghé @e%ﬁg‘g '?%%cée@ ain
physical pr mmmyiseiﬁonm»qﬁbraﬂflsmimmthylsylfmmylw ar asgbuiéarydoxyf ldvitdn 6-10
pur poses of e inven P‘owever R:]e i@l ts otherw se correspond to
the respect AAIOMSEr Y@ BBVl REPEBYISUNONWONY)- oned, t he

phar maceutical |y accept abl e base-addition salts of the 25conpounds of
t he f%nula | are formed with nmetals or am nes, such as alkali netals
and al'kKaline-earth netals or organic amnes. Preferred netals are

sodi um pot SSI u Si um cal ci Preferred an| am nes
&re NN Cai GORITR T ARE GEHTAL S IrIEGRR bR cldaeddi irecting 3 cor-

di et hanol aﬁp@@nd %@ﬁé‘ﬁdr#ﬁu@ﬁl!%ﬂm&co hBXJfﬂ%% ype and procaine.
The base-addition salts of acidic compounds according to the

i nvention afbepeaghinreid gweballyr@rngd ol irf alematsdvém:r i thetrresentaof an

with a suff mount . 35qf t edelred ca sin heformatlon
of ' thasenl t 2P HIIhS R Brteranin Al Al ARS ke afayaroR08, Car
regener at edb@uatbrorrmtm@ohae Sediother salt bt 8 mféykta?&a o’MHehaERQ!I 8F hikafinel
isolating the free acid in a conventional manner. 23 The free acid

forns di f f epaith metals; psafaratdy pbpotassivim,t3osivor eadlsiondi paesiamt Therarkli-
h f h
Sotubil ity fof BERABrad e BLIL o PAY iRy o RSB ST afficine o

however , thqwaaluﬁ@ :ﬁeywzy\beeammtﬂepond to the respective free acid

form32®hereof I f a conpound according to the invention contains nore
t han one group which is capabl e of form ng pharmaceutically

accept abl e I S
mul t!opl e sa?éééﬁqﬂgl cah% ¢ i E '9 e sa‘tillt{]\ﬂ‘r?o?érf%%?g t?ﬁ%%ﬂ%@%@@raeze%%?e
bitartrat e, uidisearet &4 daysj therraaetitm tetihperaturalin etvibaralseltates afdbisodi um

and tri hydrcﬂc@l ori de gut this is not intended to represent a
festriction 44 5WiPfMalLBgMEeb 1 and9Q: Bupamisyiar b?’éw%%fhaﬁ@u’fs%e@ﬂq hat

the e2pressqgsyi APaler FHEUAAFpldfe R BLARN PaLhn dgct D Pr oo

connection iIs taken t nmean an nar e ich conprises a

conpound of Exévapfasy ofiduitable imettsolfantenacd hg@a@cafbdrtss saeth s helxane,

particular if this @I t formi nFC@rts i mproved phar ma-  20coki netl C
d

properties BRIPREUMENR)LSHENEIWRNEBHIEERS Cliemnatae wAERsarbens, of

such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-
30 form or dichloromethane; alcohols, such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethyl-
ene glycol monomethyl or monoethyl ether, ethylene glycol dimethy! ether
35 (diglyme); ketones, such as acetone or butanone; amides, such as acet-
amide, dimethylacetamide or dimethylformamide (DMF); nitriles, such as

acetonitrile; sulfoxides, such as dimethyl sulfoxide {DMSQO); carbon disul-



t.he active ingredient or any other salt formof the active ingredient
used earlier. The pharmaceutically acceptable salt formof the active
ingredient’WQHGHyggnﬁrovide this active ingredient for PREEFIOIYPOIE34e
wi th a desired pharnmacokinetic propertygwhich it did not have earlier
and can even have a 25positive influence on the pharmcodynam cs of
this active ingredient with respect to its therapeutic efficacy in
the body. The invention furthernore relates to nmedicanents conpri sing
at | east onBIgAshpelisRcHs, sHeN@RsITRINE acid e peetipAGidBEeRIBRPURAS,
usabl e sal t &, ads SHRIA0MarBUIHiFob dIPERR eclehC! AL ST MRS T eOf
in all ratios, and optronally exciplients$ and/’or adjuvants. 4 ngy
to 700 ng, paxturesubfahkysajd sbleeatsly 5 ng to 100 ng, of a conpound
according tg the inveption, depending.on the condition treated, the
methog of aHAIFIATRIEIEANGH S Giken IRyBYIHIEe FRetan e ofianiorRetianene
patient, orgpherpDpenmeaceutical formulations can be administered in
the form of dosage units which conprise a predeterm ned anount of
active ingredient per dosage unit. Preferred dosage unit fornulations

are those i ch conpri.se dai,l y dose or part-dose, i ndj cat ed
or aCEBMARES e Termiie { AN dHthsoTBDra e rably brcobiAEadneract

above, or a“CHRALS ! _ _
Fur t her mor eingPhasipeart ot dhe FRRTTHEA AV With Bufd Jcn?ttwé)ﬁoerﬁﬂﬁ‘a Runder

bm
prepaggd using a process which is gener??y E)novvn int
pharm1;1 eut | eenditions apldesamleediaboed. fornul ati ons can be adapted for

i ni i L a. an i,red i tabl h Tp! I
it udi ng. BRI el Eared pacnconll: ol Mo TEEM ddietih
buccal , subNepg@). or transdermal), vaginal or parenteral (including

subcut aneous, intranuscul ar, intravenous or intradermal) nethods.
Such fornul ati ons can be prepared using all 20processes known in the

phar naceut i Y. I el ctive .inaredi ent
W ih The excoprBineRorhelortTeR ot R LR HE b e o8 et bl SelTEh B2t
adapt ed f oringraxbomgaunt $if tied farm @] kethad obimbdLiaH f RS freRMd ¥ & the
units, such as, for exanple, capsules or tablets; pow 25 ders or

granul es; sePUPPBRGSs 6f thefopanta ¥hi- preferghboirndies fih-Fajibe usactiaquithrs

ranul es pen Yhd. prefeighioisnales k-t
vt or-i n-of 12 PPyt oL IT BreiefonSnlslreth ag SR P Cace o

oral admi ni Radaisoof this type fhoactivation of dhd earbexylcgpsplie tydids acylation
active0ingredi ent conponent can be combined with an oral, non-toxic
and phar mac&REH'EEF A deseiashindhe ftgratusg diosiexample inctheafangand works,
exanpl e, et §aiphs HYBERNRley, WkREIER det ngédi%enpéﬂ%féwﬁétﬂoﬂé%‘?af ed
by 35conm nuting the conpound to a suitable fi1ne Size and mxing it
w th a phar@sganc Cheimietog], Geany- Thoermeeredy, iStuldgat; i | ar nmanner, such

as, for 25,exanple, an edi ble carbo rate,.such _as, for exanple,

S arch or rRFNAIBH SSIETE s G0Yan BRRSerN vl NG dooarm BRI iy o

I'i kevkSe beHpRIRMN-hy&ANSYESSInAde Produced by preparing a powder

m xture as described” above
The reaction preferably succeeds in the presence of a dehydrating agent,
such as, for example, a carbodiimide, such as N, N'-dicyclohexylcarbodiimide
("DCCI"), 1,1'-carbonyldiimidazole (CDI) or N-3-dimethylaminopropyl-N'-ethyi-

30 carbodiimide ("DAPEC!"), furthermore propanephosphonic anhydride (cf.

Angew. Chem. 92, 129 (1980)), diphenylphosphoryi azide or 2-ethoxy-N-

ethoxycarbonyl-1,2-dihydroquinoline.

- The reaction is generally carried out in an inert solvent.



and filling shaped gel atine shells therewith. didants and

| ubricants, such as, for exanple, highly disperse silicic acid, talc,
magnesi um sWOROMYH21165] ci um stearate or pol yet hyl ene gl §eBFPIOR0/AHRI4
form can be added to the powder m xtune before the filling
operation. A disintegrant or solubiliser, 10such as, for exanple,
agar-agar, calcium carbonate or sodium carbonate, may |i kew se be
added in order to inprove the availability of the nedi canent after

the capsul eDRRENEBEPN HigsFPNAENS URRY, the Feagtiondias isshetyechea ey grinutes
sui t abl e bi MS, (o] Lsd = eldo N
ceni so bertoda e coR BbRcrr, sAARLA sBRUPTl: T 14T B
starch, gel atallpdetmatnrsl asdi§ar parsedarhaprefémablebaimsen, 201 amb8e°©r

bet a- | act OSﬁh sweet ener s de fromcgﬂi ttZ.e, Q@tural and syn- 20 thetj%c
rubbeg, suc §Leaginn isRIRIArAPlY Lasiehout INdYME AirAOBY eEREai e rgHRieE,
car boXymet hyj} Mh%%’itid?%ﬁ’ﬁlrﬁé(ﬂhgﬁﬁor%hbﬁﬁén waxes, and the like. The
| ubricants used in these dosage torns include sodiumol eate, sodium
stearate, nmagnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. . .The disintegrants include, w thout bei

estri cted CREMRUBCST She Fot i LeR] radhsamaaehably orbtariacsy react
xant han gumngngl cbRpolhB®f tHE forkitlth &AlSwith & doph Ut SChBYorrh Ol \BXITRI &,
preparbng a powder mxture, granulating or dry-pressing the mxture,
addi ng”a | upemeadnd seteciedifremiheggranp canbomyldirsidagolehphesganse dighasar e

to give tab g er mxture is prepared by 30 m xing the
‘conpound co@%utpéﬂgigi&?'sui table manner with a diluent or a base, as
descri bed abpeeeactith BRiareRbLYinvdr het SUIVEIRrandSWderasndfi@®hsexanpl e,
car boxymet hyl cel | ul ose, an al gi nate, gelatine or

pol yvi nyl py@estritgshebove. dinegerotionis rrefernbbrarriedont isDMoat regamnisine-
ffin, ' . le,
Fat efhar y BeRSR A Bt e flon SRRy SB00RTy, SRR & ©

bentonite, kaolin or dicalcium phosphate. The powder m xture can be
granulated hy wetting .t with a binder, such as, for exanple,

26
syrup, st ar eRTRRUNEs ofdhaifermiail cagduhersmrathrefesably becohtaingsbypreact-

pol ymer mat g, r i i i i Lve
Po oranul at | re coRBeRoeT e Mpha VEURMET Aot of S Bhultd Fdilg
machi ne, gi ¥dmgolLindpelentéd from thei groupcahame;idimhidaboler phbsgeean ditthdso
formdPanul es. The granul es can be lubricated by addition of stearic
acid, a ste%?'&‘f’etngagwe”c%l c or mneral oil in order to prevent

sti cking toThbeehalrel BRftd BE: FRi fer Hifertuid GRih SoRbiioibGel o then
pressed to give tablets. The conpounds according to the invention can
al so be contéesrribed abhpwe. flhegedtion isgneferablysariigd ent indDRIF Aenom tem-

10pressed directly t jve tablets wthout carrying qut t
granul at | onp%rra%df%@ncgwgéﬁdﬁ'&’%‘t &Pafkewﬁ?%ﬁa% t, g‘l“%ﬁ%tﬁ{@' and a base,
prot e2di ve f@ehs &RR)akiiAG of a shellac sealing layer, a layer of

sugar or polynmer material and a gloss |ayer of wax may be present.
Dyes can be added to these coatings in order to be 15able to

differenti n.diftere dos units. al, liquids, such as
for exanpl ﬁgg&%a?@ganqg?,qu&uqérllaagﬁl%?rgq?rgﬁ%éagly@%aqtgafqe[cil%yhx@act-
form of dosiagea boinpBURE I RS fernily WX WHIR AL ddrip STIPET BeSomnakex). 20
speci fi ed appunt of the conpound. Syrups can be prepared by

di ssob@i ng The reastisuRdreterably squissleutsendariconditions lie dbe redtion of the
[Lavour . W BoBL Nt BRI EOTU R A5 frdRE L i L LS

vehi cl e. Suspehsions can or mul he conpound
in a non-toxic vehicle. Solubilisers and enulsifiers, such as, for
exanpl e, ethoxyl ated isostearyl alcohols and 25 pol yoxyet hyl ene

sorbitol et hB? S2IreERPYRTS decordmnadedhe innantionves, beused isthelrdinal
exarrplss, PeRRESElRm?! On e B BINdS WREPRIBHEIRENGST SRR dilonffasdler

the use of these compounds in the form of their pharmaceutically accept-

able salts, which can be derived from various organic and inorganic acids



5l arge unilanellar vesicles and nultilanellar vesicles. Liposones can
be fornmed from various phospholipids, such as, for exanple,

chol est er ol WOSEH Y1 &ni ne or phosphatldylchollnes Theng%ﬁﬁBHHW@"5H
t.he formula | and the salts, solvates apd physiologically

10f unctional derivatives thereof can al so be delivered usi ng

nonocl onal anti- bodies as individual carriers to which the conpound
nol ecul es are coupl ed. The conpounds can al so be coupled to sol uble

pol ymer s as%f&b@éﬁé@y@acwﬁ@ﬁﬂm@wn dhe arlsfbRrparsyivady segeriabnpass

pol yvi nyl py
pol yhydr oxy%élgglﬂ‘&n&hg%wﬁﬁh&go% ﬁ‘ﬁg‘?‘f"’mﬁ”a ar(? E&r the most part prepared

et hyl aspar t eyicdapdstinial eiethodiy.df thel @ﬂﬁp@&(mcﬂ@f el ﬁokmalawlecorﬁauhsta tait ed
by pal mtoy| radicals. The conpounds may furthernore be coupled to a

cl ass.of bi BERSHGERIAMI el kmewiakimsaks ﬁ?'é bgdpfragqi @yfr@actmﬂr@wqx@
contrbdl | ed ﬁgﬂﬁéﬁﬁﬁ’l QUIt%IQ%%Sﬁgﬁ%thfe gpc%s)él | 3%dition 85k ds

pol y- epsi | oh-capr o- actone oxy uty |c a
pol yor t hoesSerk bapesyaaee‘babsampm wkdilydemmwrceatﬁas mﬁ!qchygvpo&assyjrat es

25Phar mmoeuD Tt o S PUHOXRFI B BRI TachaTH G15tak i on
can be adm RygloRRE, 85ch Qg%ﬁﬂﬁﬁm{drﬁk@gﬁo&cél@husﬁﬁ@?%f aﬁéa]%ﬁetali]

cont aib with the epiderms o € recipient or exa
act i ve“i ngr elitosidescton exangdé¢ potassiin edmotide apt asdam byopcmud@rﬂmi esi s,

TRones et SEnerl WA 200 SR b R R L. 18

admi ni strat jRfarke. %e@ﬂﬁ%@#ﬁ%l@%ﬂh@&%@nd@cﬁ% forPHAR RS RIS,
| otions, powders, solutions, 35pastes, gels, sprays, aerosols or

oil's. 28 Fyisaineludedatmiet case ert@r@yecomp@uhés oémeefcmmlulal seitbaddior

Copt 046 of nitibRets 4 Behiine BengdgsS Firfintiate S o ffuassin ™
oi nt nent, tb@l[ﬁ@édé{ﬁabl@gfrgﬂmi@'Hnd5n§@énhﬁa©ﬂ"@'1@:)’%5!&#1' ol BYd rWPéH i‘%hdes

paraffinic or a water-mscibl e cream base. Al ternati veI he active
i ngr edi ent éla@h Bé hydraganaghdaride hydvegen brasaidevirtydsoges uodtde, wihesr

adapt ed 1 or MRgRLEPEE bl Shte SRR B AR S el SRR o1
whi ch the aphomatawrﬂdhenkel Qn@IBﬁ@Dlatﬁﬁm@hoéwm@ﬁéﬁbsl Bush SHidtAihe
carri@f, in pgrt i cul ar an aqueous sol ven Phar naceut i cal

for mul at i on8Yl ?e@'tf%}esvﬁawaarwp%@n@ﬁsaﬁonwes ped @@mrwrgs@wm%
| danted | paﬁa ICbL@%géﬂ&#nﬁ%{éﬁE?ﬁ%ﬁB@g&Pﬂ%{%m [ luorgéég{%%élt or m 'of

adapted for rectal admn red in

supposi t or i releateesermsate? bitrate remzeatd, caliclateabedrbatisand dps ik f or
nasal adm ni,str whi ch t e carrier substance is a solid
Y 2

tonprise a 2657 MageHtien %{%%GPF % agjdzaddifien saikappihe COm- t he
range230- 50 oUh@é Bf‘ﬁwe i‘f‘!ﬂhﬁﬁa l&ﬁc@ﬁ@tﬂé%lﬁvﬂﬂg egkhét asa[b%?é élé‘m\é’{{g ch

snuff is ta : rapli d i1 nhal ation vi
arglnate aspartate benzoate benzenesulfonate (besylate), besulfate bisul-

fite, bromide, butyrate, camphorate, camphorsuifonate, caprylate, chloride,
chlorobenzoate, citrate, cyclopentanepropionate, digluconate, dihydrogen-
30 phosphate, dinitrobenzoate, dodecylsulfate, ethanesulfonate, fumarate,
galacterate (from mucic acid), galacturonate, glucoheptanoate, gluconate,
glutamate, glycerophosphate, hemisuccinate, hemisulfate, heptanoate,
hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide, 2-
a5 hydroxyethanesulfonate, iodide, isethicnate, isobutyrate, lactate, lacto-
bionate, malate, maleate, malonate, mandelate, metaphosphate, methane-

sulfonate, methylbenzoate, monohydrogenphosphate, 2-naphthalene-



25sages froma container containing the powder held close to the
nose. Suit- able fornulations for adm nistration as nasal spray or
nose drops WAWIHIR{Yui d as carrier substance enconpassPCT/EP2010/001324
active-ingredient solutions in water oroil. 30 Pharnmaceuti cal

formul ati ons adapted for adm nistration by inhalation enconpass
finely particulate dusts or msts, which can be generated by vari ous
types of pressurised dispensers with aerosols, nebulisers or insuf-

f |OI ators. 28uifenateadicatinatal niﬁr@ctermcj@datangleabmmaéuoatﬂ peatimatel persul-
ael's, past elitor SR, SR RBrBRE WsPhais AR Tengie Bba-

formul ati ontadaptta doys matrrepicieat aadsiriatishr ati on i ncl ude aqueous
and non-aqueous sterile injection solutions conprising antioxidants,
buffers, bacteriostatics and solutes, by neans of which the
formuFati ongj I i .t h 0 f recini to
be treated; Fgﬁgé@@g%{j%gggéggﬁgﬁﬂgaeu%%rﬂgo@#cgsr ??Cgorghgggﬁ&g&rﬁ}se%% i ch
may conpri sinchucke alpatisivan amdbaivencditilak eopper, irbhdllf, arongiatitans, can
be adm nistered in si ngl e-dose or nultidose containers, for exanple
seal ed anpoll3g9eghnvnanganestill Braganesetisdrdassived spriyapand iziid)
state, so t@éﬁﬁ,%dt!’hiyi'@n@fjiﬂ{éﬁo%@ tb38hrdd2Git §tr§§fri|cﬁ?l‘f.a(gf #h B vl for
exanple water for injection purposes, inme- diately before use I's
necesdfry. tiohetsaks) mefatnanis gineh Kuspensiioms th alkali etbtans sitcardianc e
with the recipe can.be grﬁ ared froms eril? gowder_s, granul es and
tabl ets. 2070t POFESIHN: ABUINSAYPNSPRED, MPiR GakR £7l6kM aNd RAGNRRHE-
particul arl gaB ek tr@@&nﬁeﬂlﬁaé Bf“'ﬁﬁ:ti%rmgjré\?vll \{\Iﬁfcﬂlﬁrétde%éd ¥ Bhafna-

conprise other agents uSual In the ar respect to the particular
type of foreeltaalyeccepiable bryanexaompitaxic bases nduatd sais affiprivhamr sec-

itable f | i nistrati g i, fl .25 A
Cher agbut | COTTYEATLEITY Aanibne s B Re otiR Hro TiRudd Rgually
depends on gcauAngsuktitesd tned, RGLHIhmthes %d%@@ibﬁ’exﬁﬁgn@f and

wei ght of the aninal, the precise Condition that requires tr ment ,
and its seveasing; for exapigarginnefbataiees oaffeinas ¢loaropnacaine, chalined of

adm ni strat o, i i_mat e eter,m ned,.by ,the treati oct.or
oMot FougR:aBRRU Y dnelBdng REREA IR SiteiniS iR A ene
i nvention famiid)eliéthgrinTas! 2-dictApamincthansr, QudiMethyRammcaiig ol Celhan
or br2@st carci nomm, ener al l%ll in the range from0.1 to 100 ng/ kg

i s gener _
of body wei gRlenyne¢idyieaedignine. NrathivimorphelinaldN-ethytpiparidineuglacay

typically ip.; L ARGSihE O i / f. body wei.ght.. per . day.
Thus, the a@t‘rﬁjéa]ifgl%mumikébﬁ?sé%bgfo d%ﬁaﬁ‘gﬁ ’t'scﬁqﬁﬁﬁlﬁmﬁ?’dﬁoﬁal% kg is
usual |y  30lybreywveresy! (idire) iN-fhyitD -giMteinsing hindrgieiwet ppefakife, piperi-
adm ni stereél. as a single dose per day or nore usually in a series of
part - doses {8GcRONEMINGFesiRnfPeainewBUrings, dacolrgtnine firigthasplaming, per
day, 85 thafrictiifameitridiBtlaflRRe thgtopylamine and tris(hydroxymethyl)-

methylamine (tromethamine), but this is not intended to represent a restric-

tion.

30 Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C1-C4)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(C1-Cq)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C10-C1s)alkyl halides, for exampie decyl, dodecyl, lauryl, myristyi
and stearyl chloride, bromide and iodide; and aryl(C4-Cy)alky! halides, for

example benzyl chioride and phenethyl bromide. Both water- and oil-solu-

35



Sthe same. An effective anpunt of a salt or solvate or of a

physi ol ogi cg| | nctional derivative thereof can be detern ned as

t he fractioﬁJO m@ﬁ@?@ffective anount of the conpound acBST’&F?‘fHB"P%‘:”%‘he
i-nvention per se. It can be assuned that simlar doses are suitable
for the treatnment of other conditions nentioned above. 10 The
invention furthernore relates to nedicanents conprising at |east one
conmpound of  the fornmula | and/or pharmaceutically usabl e derivatives,
solvates anblecapBBRetnareStAgriodhe ThYRitadi o B REHAESd LREGGHICN n al |
rati os, andgipat | east one further nedicanent active ingredient. The
I nvention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a conpound of the formula | and/or

e T e N e
ef fecti ve agpstite afifldoiouebies, ﬁa@iaﬁéggﬂ%té%ﬁn\éﬁatgp@ﬁegmet hedpsiitRi-set

conprises suitable containers, suc oxes, Individual bottles,
bags or anpbateedippuiate dydraghloridsy hydarspeide dsgihionates epandelate,

Formia i anaeuini e, ARaf pFehbiEr S HPbite, ARG EEle. o

st er eoi sonerate! beiffef sulRdancyad, Rgtrate thicasalhiee fagiate andlthorhafi-os,
and aqoeffect i ve amount. of a further medi cament active ingredient in
di ssol'ved oRMiRRgHitIthisds npbintendesito represst @esifigdiPn. anal ogue
(Exelixis) BBR 3576 (Novuspharrna) Dang) KW 2170 (Kyowa Hakko)
Ant i tunmour anti biotics Dactinonycin (Actinonmycin Anonafide

The acid-addition salts of basic compounds of the formula | are prepared

by bringing the free base form into contact with a sufficient amount of the
15 desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt form into contact
with a base and isolating the free base in a conventional manner. The free
base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubility in
20 polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

= As mentioned, the pharmaceutically acceptable base-addition salts of the
25 compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline-earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic amines
are N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,

30 ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are

prepared by bringing the free acid form into contact with a sufficient amount
3 of the desired base, causing the formation of the salt in a conventional

manner. The free acid can be regenerated by bringing the salt form into

contact with an acid and isolating the free acid in a conventional manner.
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If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,

the invention also encompasses multiple salts. Typical multiple salt forms

10 include, for example, bitartrate, diacetate, difumarate, dimeglumine, diphos-
£ phate, disodium and trihydrochloride, but this is not intended to represent a
restriction.

15 With regard to that stated above, it car be seen that the expression “phar-

maceutically acceptable salt” in the present connection is taken to mean an
active ingredient which comprises a compound of the formula | in the form
of one of its salts, in particular if this salt form imparts improved pharma-
cokinetic properties on the active ingredient compared with the free form of
20 the active ingredient or any other salt form of the active ingredient used
earlier. The pharmaceutically acceptable salt form of the active ingredient
can also provide this active ingredient for the first time with a desired phar-

macokinetic property which it did not have earlier and can even have a

A
Y
.

25 positive influence on the pharmacodynamics of this active ingredient with

respect to its therapeutic efficacy in the body.

The invention furthermore relates to medicaments comprising at least one
30 compound of the formula | and/or pharmaceutically usable salts and stereo-
isomers thereof, including mixtures thereof in all ratios, and optionally

excipients and/or adjuvants.

- Pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per dos-

age unit. Such a unit can comprise, for example, 0.5 mg to 1 g, preferably



SB 408075 (G axoSmithKline) E7010 (Abbott) PG TXL (Cell Therapeuti gsg
| DN 5109 (Bayer) A_105972 (Abbott) A 204197 (Abbott) LU 223651 ( BASF
D 24851 (AS %9@1]‘8&‘)6 ER- 86526 (Eisai) Conbretastatin AKCTFBWWS“”Z“
|.sohonohal i chondri n-B (PharmaMar) ZD 6226 (AstraZeneca)

PEG Paclitaxel (Enzon) AZ10992 (Asahi) ON-5109 (Indena) AVLB _
(Presci ent NeuroPharma) Azaepothilon B (BM5S) BNP- 7787 (Bi _oNurre;| k)
CA 4 pr odr OXi GENE), Dol astatin-10 (Nr -4 (OXi GENE
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vacci nes ( CoLadminisiodtidvediahtrmagaceeiget 4G cohdition@f the patient, or phar-
maceutical formulations can be administered in the form of dosage units
° which comprise a predetermined amount of active ingredient per dosage
unit. Preferred dosage unit formulations are those which comprise a daily
dose or part-dose, as indicated above, or a corresponding fraction thereof
of an active ingredient. Furthermore, pharmaceutical formulations of this
10 type can be prepared using a process which is generally known in the

- pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any

15 desired suitable method, for example by oral (including buccal or sub-
lingual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the

20
active ingredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be admin-

istered as separate units, such as, for example, capsules or tablets; pow-

S

25 ders or granules,; solutions or suspensions in agqueous or non-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.

30 Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a

35
pharmaceutical excipient comminuted in a similar manner, such as, for
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Hypericin
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-

cium stearate or polyethylene glycol in solid form, can be added to the

powder mixture before the filling operation. A disintegrant or solubiliser,
10 such as, for example, agar-agar, calcium carbonate or sodium carbonate,

may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

15 In addition, if desired or necessary, suitable binders, lubricants and disinte-
grants as well as dyes can likewise be incorporated into the mixture. Suit-
able binders include starch, gelatine, natural sugars, such as, for example,
glucose or beta-lactose, sweeteners made from maize, natural and syn-

20 thetic rubber, such as, for example, acacia, tragacanth or sodium alginate,
carboxymethylcelluiose, polyethylene glycol, waxes, and the like. The lubri-
cants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chioride

- and the like. The disintegrants include, without being restricted thereto,

25 starch, methylcellulose, agar, bentonite, xanthan gum and the like. The
tablets are formulated by, for example, preparing a powder mixture, granu-
lating or dry-pressing the mixture, adding a lubricant and a disintegrant and
pressing the entire mixture to give tablets. A powder mixture is prepared by

30 mixing the compound comminuted in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for exam-
ple, carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accel-

a5 erator, such as, for example, a quaternary salt, and/or an absorbant, such
as, for example, bentonite, kaolin or dicalcium phosphate. The powder

mixture can be granulated by wetting it with a binder, such as, for example,
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pressed directly to give tablets without carrying out the granulation or dry-

£ pressing steps. A transparent or opaque protective layer consisting of a

- shellac sealing layer, a layer of sugar or polymer material and a gloss layer
of wax may be present. Dyes can be added to these coatings in order to be

15 able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
20 the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
r and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
25 polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

30 The dosage unit formulations for oral administration can, if desired, be
encapsulated in microcapsules. The formulation can also be prepared in

such a way that the release is extended or retarded, such as, for example

ki

by coating or embedding of particulate material in polymers, wax and the

like.
35
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Leo) The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
15 pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controlled

release of a medicament, for example polylactic acid, poly-epsilon-capro-

20
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
droxypyrans, polycyanoacrylates and crosslinked or amphipathic block
copolymers of hydrogels.
25 Pharmaceutical formulations adapted for transdermal administration can be

administered as independent plasters for extended, close contact with the

epidermis of the recipient. Thus, for example, the active ingredient can be

delivered from the plaster by iontophoresis, as described in general terms
30 in Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

35 pastes, gels, sprays, aerosols or oils.
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can be employed either with a paraffinic or a water-miscible cream base.

5
Alternatively, the active ingredient can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye
10 include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an aqueous solvent.

P

Pharmaceutical formulations adapted for topical application in the mouth

15 encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be
administered in the form of suppositories or enemas.

20
Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in the

manner in which snuff is taken, i.e. by rapid inhalation via the nasal pas-

A,

25 sages from a container containing the powder held close to the nose. Suit-
able formulations for administration as nasal spray or nose drops with a
liquid as carrier substance encompass active-ingredient solutions in water
or oil.

30
Pharmaceutical formulations adapted for administration by inhalation
encompass finely particulate dusts or mists, which can be generated by

various types of pressurised dispensers with aerosols, nebulisers ar insuf-

flators.
35
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administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and

10 aqueous and non-aqueous sterile suspensions, which may comprise sus-

¢ pension media and thickeners. The formulations can be administered in

single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition

15 of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,
granules and tablets.

20
It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.

s

25

A therapeutically effective amount of a compound of the formuia | depends

on a number of factors, including, for example, the age and weight of the

animal, the precise condition that requires treatment, and its severity, the
30 nature of the formulation and the method of administration, and is ultimately
determined by the treating doctor or vet. However, an effective amount of a
compound according to the invention for the treatment of neoplastic growth,
for example colon or breast carcinoma, is generally in the range from 0.1 to
100 mg/kg of body weight of the recipient (mammal) per day and particu-
larly typically in the range from 1 to 10 mg/kg of body weight per day. Thus,

the actual amount per day for an adult mammal weighing 70 kg is usually

35
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functional derivative thereof can be determined as the fraction of the effec-
tive amount of the compound according to the invention per se. It can be
assumed that similar doses are suitable for the treatment of other condi-

tions mentioned above.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios, and

at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(@) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof,
including mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate ampoules,
each containing an effective amount of a compound of the formula 1 and/or
pharmaceutically usable derivatives, solvates and stereoisomers thereof,
including mixtures thereof in all ratios, and an effective amount of a further

medicament active ingredient in dissolved or lyophilised form.

The medicaments from Table 1 are preferably, but not exclusively, com-
bined with the compounds of the formula I. A combination of the formula |

and medicaments from Table | can also be combined with compounds of
the formula VI.
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inhibitors Leflunomide CEP- 701 (Cephalon)
{(Sugen/Pharmacia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canerijnib (Pfizer) Phenoxodiol O
35 Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)

5UB668 (Pharmacia) rhu-Mab (Genentech)




|_munonodul ator I nterferon Oncophage (Antigenics) GWK (Pr ogeni CSs)
Adenocar ci nona vacci ne (Biomra) CTP-37 (AVI BioPharna) J

(1 muno- Rx) W 8Y5 6pepl i n Bi ot ech) Synchrovax vacci negcf"@f@lﬁ"%"ﬁ‘o)
Mel anoma vaccine (CTL | mmuno) p21-RAS waccine (GenVax', Cestrogens
Conj ugat ed oestrogens Ethynyl oestradi ol chlorotriani sene |denestr ol

Hydr oxypr ogest erone capra Medr oxypr ogest erone Test osterone
Pr edni sone Met h\/l nrednisolone Prednisolone - -Amnogl ut
|~I

ethimde

Leuprolide Goserel i n Leuporze,q"i1r90ép@§13@€é!ﬁf3@)e WEPX-H210 (Medarex)
2010/ 112116PCT/ EP2010/ 0013ZP6474 (ApdeZeseeabne ptoplGaagrteriut ani de
Fl uoxynest er oneCct r eot i de |MathphteNoertis)oneNi | MBK-447 (Medarex)
Di et hyl stilbestrol M totan |AKJe86 (HbPadié) ( NovogerABE-EGF (Abgenix)
Tanoxi f en2-Met hoxyoest r adi|@W2016 (GlaxoSmithKline) IMC-1C11 (ImClone)

5 EKB-509 (Wyeth)
EKB-569 (Wyeth)
Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,

Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis

10 Aventis) inhibitor, Dong-A)

N CV-247 (COX-2 inhibitor, vy Tirapazamine
{ Medical) (reducing agent, SR

P54 (COX-2 inhibitor, International)
Phytopharm) N-Acetylcysteine
CapCell™ (CYP450 {reducing agent, Zambon)

15 stimulant, Bavarian Nordic) R-Flurbiprofen (NF-kappaB
GCS-100 (gal3 antagonist, inhibitor, Encore)
GlycoGenesys) 3CPA (NF-kappaB inhibitor,
G17DT immunogen (gastrin Active Biotech)
inhibitor, Aphton) Seocalcitol (vitamin D
Efaproxiral (oxygenator, receptor agonist, Leo)
Allos Therapeutics) 131-1-TM-601 (DNA

20 P1-88 (heparanase inhibitor, antagonist, TransMolecular)
Progen) Eflornithin (ODC inhibitor,
Tesmilifen (histamine ILEX Oncology)

antagonist, YM BioSciences Minodronic acid
Histamine (histamine H2  (osteoclast inhibitor,
receptor agonist, Maxim)  Yamanouchi)

25 Tiazofurin (IMPDH inhibitor, Indisulam (p53 stimulant,
Ribapharm) Eisai)
Cilengitide (integrin Aplidin (PPT inhibitor,

antagonist, Merck KGaA) PharmaMar)
SR-31747 (IL-1 antagonist, Rituximab (CD20 antibody,

Sanofi-Synthelabo) Genentech)
CCI-779 (mTOR kinase Gemtuzumab (CD33

30 inhibitor, Wyeth) antibody, Wyeth Ayerst)
Exisulind (PDE-V inhibitor, PG2 (haematopoiesis
Cell Pathways) promoter, Pharmagenesis)
CP-461 (PDE-V inhibitor, Ce Immunol™ (iriclosan
Pathways) mouthwash, Endo)
AG-2037 (GART inhibitor, Triacetyluridine (uridine

35 Pfizer) prodrug, Wellstat)
WX-UK1 SN-4071 (sarcoma agent,

(plasminogen activator- Signature BioScience)




Tor enof i n( Ent r eMed) Dexanet hasoneAr zoxi fen (Eli Lilly)

Phot odynam ¢ Tal aporrin (Light Sciences)Pd-bacteri opheolphor bi de
agent s Ther‘gpﬁﬂ“’(‘%ﬁb‘rﬁat echnol ogi ei (Yeda) Motexafin PCI/EP2010/001324
gadol i ni unLut etium texaphyrin 10 (Phaggacyclics) (Pharmacyclics)
Hypericin Tyr osi ne ki nase

inhibitor, Wilex) TransMID-107™

PBI-1402 (PMN stimulant, (immunotoxin, KS Biomedix
ProMetic LifeSciences) PCK-3145 (apoptosis
Bortezomib (proteasome  promoter, Procyon)

inhibitor, Millennium) Doranidazole (apoptosis
5 SRL-172 (T-cell stimulant, promoter, Pola)
SR Pharma) CHS-828 (cytotoxic

TLK-286 (glutathione-S agent, Leo)

transferase inhibitor, Telik) trans-Retinoic acid
PT-100 {growth factor (differentiator, NIH)
agonist, Point Therapeutics) MX6 (apopiosis promoter,
Midostaurin (PKC inhibitor, MAXIA)

10 Novartis) Apomine (apoptosis promot
Bryostatin-1 (PKC stimulant ILEX Oncology)
L GPC Biotech) Urocidin (apoptosis promote
CDA-II (apoptosis promoter, Bioniche)
Everlife) Ro-31-7453 (apoptosis
SDX-101 (apoptosis promoter, La Roche)
15 promoter, Salmedix) Brostallicin (apoptosis
Ceflatonin (apoptosis promoter, Pharmacia)

promoter, ChemGenex)

Alkylating agents ; Cyclophosphamide Lomustine
Busulfan Procarbazine
lfosfamide Altretamine
20 Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
(" Carmustine
T
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin lLobaplatin {Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464 (Hoffrnann-La
30 Iproplatin Roche)
SM-113585 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
35 Capecitabine Deoxycoformycin
S5-fluorouracil Fludarabine

Floxuridine Pentostatin




Lmatinib (Novartis)Kahalide F (PharmaMar) inhibitors Leflunom de
(Sugen/ CEP- 701 (OePhaI on) Phar maci a) CEP- 751 (Cephal on) 15 ZDI 839
( Ast r aZenecWPVENBHIBIIEM | | eni um) Erlotinib (Oncogene RG&ERBAS1PRIEIHD
(Novartis) Canertjnib (Pfizer)Phenoxagdiol O Squal am ne

(CGenaer a) Trast uzumab ( Genent ech) SU5416 (Pharmaci a) 0225 (1 nCl one)
SU6668 ( Phar maci a) r hu- Mab ( Genentech) 20

2-chlorodesoxyadenosine  Raltitrexed

6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
5 Methotrexate DMDC (Hoffmann-La Roche
Idatrexate Ethynyleytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed {ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
10 Irinotecan (CPT-11) Difftomotecan (Beaufour-
- 7-Ethyl-10- tpsen)
L hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin {Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BiocNumerik)
15 Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
20 Doxorubicin (Adriamycin}  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin (Daunomycin) Bleomycin sulfate (Blenoxar
Epirubicin Bleomyecinic acid
£ Therarubicin Bleomycin A
T 25 Idarubicin Bleomycin B
Rubidazone Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxorubici Pharmaceuticals)
Mitoxantrone (Novantrone)
30

35



ZD4190 (AstraZeneca) MDX- H210 (Medarex) ZD6474 (AstraZeneca)2C4

(CGenent ech)
(Novarti s) ABR2BE1IZN6geni x)
(I mC one)

Vat al ani b (Novarti s) MDX-447 ( Medar ex)
GW2016 (d axoSm t hKl i ne) PCIVEPZDOYQ01324
h) EKB- 569 34 VWyet h) 25

EKB- 509 (VWWyet

SR- 27897 (00K- A i nhi bi tor,
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(ribonucle |

A

10

15

20

25

30

35
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PKI 166

Vari ous agents

BCX-1777 (PNP inhibitor,

apharm stimul ant ,

Tocl adesi ne (cyclic AVPRanpirnase
Al facell)

Antimitotic agents

Paclitaxel
Docetaxel
Colchicine
Vinblastine
Vincristine
Vinorelbine
Vindesine
Polastatin 10 (NCl)
Rhizoxin (Fujisawa)

Cemadotin (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B {Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)

SB 408075
(GlaxoSmithKline)

E7010 (Abbott)

PG-TXL (Cell Therapeutics)
IDN 5109 (Bayer)

A 105972 (Abbott)

A 204197 (Abbott)

.U 223651 (BASF)

D 24851 (ASTA Medica)

Mivobulin (Warner-l.ambert) ER-86526 (Eisai)

Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)

AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)

Taxoprexin (Protarga) CA-4 (OXIGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate syntha
inhibitors

Pemetrexed (Eli Lilly)
ZD-9331 (BTG)

Nolatrexed (Eximias)
CoFactor™ (BioKeys)

DNA antagonists

Trabectedin (PharmaMar)
Glufosfamide (Baxter
International)

Albumin + 32P (lsotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis)

Mafosfamide (Baxter
international)
Apaziquone (Spectrum
Pharmaceuticals)
06-benzylguanine
(Paligent)

Farnesyl transferas Arglabin (NuOncology Labs) Tipifarnib (Johnson &

inhibitors

BAY-43-9006 (Bayer)

lonafarnib (Schering-Plough Johnson)

Perillyl alcohol {(DOR
BioPharma)

Pump inhibitors

|CBT-1 (CBA Pharma)

Zosuguidar trihydrochloride
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Encore) Gsctaiinm/pCupl eTal nli Tnt:

Tariquidar (Xenova)
M3-209 (Schering AG)

(Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase in-
hibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
fors

Neovastat (Aeterna Labo-
ratories)

Marimastat (British Biotech)
Gallium malfolate (Titan)
Triapin (Vion)

CMT -3 (CollaGenex)
BMS-275291 (Celltech)
Tezacitabine (Aventis)
Didox (Molecules for Health

TNF-alpha
agonists/
antagonists

Virulizin (L.orus Therapeutics
CDC-394 (Celgene)

Revimid (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid
receptor agonists

Fenretinide (Johnson &
Johnsaon)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

immunomodulators

Interferon

Oncophage (Antigenics)
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL
Immuno)

Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine (GemVax'

Dexosome therapy (Anosys
Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell}
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)

13-Alethin (Dovetail)
CLL-Thera (Vasogen)

Hormonal and
antihormonal
agents

Oestrogens

Conjugated oestrogens
Ethynyloestradiol
chlorotrianisene

|denestrol
Hydroxyprogesterone capro:
Medroxyprogesterone
Testosterone

Prednisone
Methylprednisolone
Prednisolone
Aminoglutethimide
Leuprolide
Goserelin
Leuporelin
Bicalutamide
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1 (Pharmacyclics) (Pharmacyclics)
o Hypericin
Tyrosine kinase fmatinib (Novariis) Kahalide F (PharmaMar)
inhibitors Leflunomide (Sugen/ CEP- 701 (Cephalon)
Pharmacia) CEP-751 (Cephalon)
15 ZDIi839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SUB668 (Pharmacia) rhu-Mab (Genentech)
ZD4190 (AstraZeneca) MDX-H210 (Medarex)
20 ZDB474 (AstraZeneca)  2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Naovartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKling) IMC-1C11 (ImClone)
EKB-509 (Wyeth)
EKB-569 (Wyeth)
25
Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
30 Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, Ivy Tirapazamine
Medical) {reducing agent, SRI
P54 (COX-2 inhibitor, International)
Phytopharm) N-Acetylcysteine
CapCell™ (CYP450 (reducing agent, Zambon)
stimulant, Bavarian Nordic) R-Flurbiprofen (NF-kappaB
35 GCS-100 (gal3 antagonist, inhibitor, Encore)

GlycoGenesys)
G17DT immunogen

3CPA (NF-kappaB inhibitor,
Active Biotech)
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WO 2010/ 112116PCT/ EP2010/ 001324 43 "Cytotoxic agents"” refers to
conmpounds which result in cell death primarily through direct action
on the cel | WOR0I#UAEW on or inhibit or interfere wth cRCTERMGEPE 324
i.ncludi ng al kyl ati ng agents, tunour negsgosis factors, intercalators,
5m crotubulin inhibitors and topoi sonerase inhibitors. Exanpl es of
cytotoxic agents include, but are not limted to, tirapazi m ne,
sertenef, cachectin, ifosfam de, tasonerm n, |onidam ne, carboplatin,
altretam ne, predninustine, dibronodulcitol, raninustine,
fotenmustine, nedaplatin, oxaliplatin, tenozol om de, heptaplatin,
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WO 00/ 50032)5;i PR R e et 40 ek L Ar$ taxel ,
Vindesi e sul e e ot B2 B R R Ve i Eop Rl e,
docet axol , withzadiotherdpy have bseatdascribed abthd art (set WO 08161 186).
auristatin,,cemadotin, R109881, BMS5184476, vinflunine, . .
crypt ddhyci n(?e rogen eogp rﬁ"& ﬁaw%_rﬁ%eréégfqom%n&is which interfere with
met hO_XYIOhen&ﬂf@uﬁiﬁﬁﬂh@wh(ﬂiﬁ@%ﬂo@@troﬁ@m&&@/#é&@b?oﬂF rdless of mecha-

N, N-di net hyl - Lval yl - L-val yl - N-net hyl - L-val yl -L-prol yl -L-proline-t-but
yl ani de, TDX258 Exaindosnbessrogen smeptexangllatorsfintlope, bdrese s limi-

6- ot hoxypr oy TS0 REA salg B, JH e LAPERET . 11 70B Bemitene.
9- met hoxy- Nubrebtiapit, -2, pidimeBy/- Azt lrép dxypa lehd G L2 21 - piperid-

(6H) pZ@pan- 35am ne
1- am no- 9- enilethoxyinhenyl-2Hs1 disnzaryao-hylplsyy! 2, 2rdirsthyiprppaneate,

benzo[ de] pyj an ' .Irﬂgﬁl | Zhnol. Auinel ine-10, 13 H) di one
, lurtot ecaJEf,gr g@ﬁ{?@yp%g%%%py ar{r%z%gl)%E’R%’?ﬁlﬁgb%‘ﬁj@%ﬁﬂﬁﬁw&%ﬁﬁ&é
BNP1350, 4ArRNBHad 08 BOBOQHT IateNE 62 teteRpsLItes WARBIRRIrRre with

t eni posi de, sobuzoxane, 2'-di met hyl am no-2'-deoxyet oposi de, G331,
N[ 2- (di rretcp,rylpgﬁqttﬁg)e_bmdmg of androgens to the receptor, regardless of mecha-

et gé’ llj:IIBa gr r%@‘éﬁﬁfx%n%tgé BPL YRR REEHRP Wb R AL RARY st Lgxgm de
(5a, 5aB, 8aapthb) Sa-reAuftskanlfiditont hijltamide) kithvide, Nica@iahib@nidreraithy 1
] - 544- hydr oxy- 3, 5- di net hox%?henyl] 5, ba, 6, 88a9hexohydrof uro(31,4':6,7)
napht ho( 2, 33'@ abiralesong areeidne, 2, 3- (net hyl enedi oxy) - 5-

met hy 1- 7- hyGteingiBratRidRsPy ] A0 S A bich -

6, 9- bi s[ (2-am noét FlyDam nolggg%gcg) gl gf)gg{&iér?(’) ?%@%B'—C(qi'%tﬁg,ere with or

5- ( 3-z@n nopnbibyll taeibinding of Getinoids to the receptor, regardiess of mechanism.
ﬁ?g'_ hgg;?xy-%a-l %fegy(%rs%)%q’te{mcl)igrpeg&%}" h olcku_lagtgtsp 'Prllrcﬁljzdgl t?e[x%?c?t’e%éfjt?‘!e‘g-cr i

-[ 2(di et hyl i i oY 7 . 9- o 1 hi
et hy 1] o g o P A TR 65 e,
6[ [ 2- (di metlhy28nT ), dtempl (4t malroSyphethyratinairhitie deaall-2-darb by Hetyi-n- 7

- 150ne and dinesna. "Antiproliferative agents" include antisense RNA
15 retinamide.



henzof uryl ) sul f onyl kM (3, 4-di chl or ophenyQur ea, N6-[ 4-deoxy-4-[ N2-
25[2(E), 4(E)-tetradecadi enoyl ] gl ycyl am nol t - gl ycer o- B- L- mannohept opyr
ano- syl | ad¥9Q We¥13pl6 di ne, ectei nascidin, troxacitabi nBCT/EPRRO/BHBIHO
4 0xo0-4,6,7,8- tetra hydro-3H pyrimding[5,4-b]-1,4-th
iazin-6-yl-(S)-ethyll-2,5-thienoyl-Lglutamc acid, am nopterin,
5-fluorouracil, alanosine, 1l1-acetyl-8-(carba-

30nmoyl oxynet hy0- 4-f or ny1- 6- met hoxy- 14- oxa- 1, 11-di azatetracycl o(7. 4. 1.
0.0)- tetradeigioxiqagenis| sefes g crappendiwvichsestlt insoell deathi primarily

2" oyano-2' VERT SiEELANEn 7t Rl B neion ot hibitgs intsytese i sl
3- am nopyr i diyosis? ireduding alidgdtirdeaddritoSamaamearosiS Eids, intercalators,

"Antiproliferative agenis" ‘also include monoclonal antibodies to
gr owt B f act BHSO8{HEIN TP RRHOIRyAd tanoissei@sganhibEAG ogenesi s

1S pas, vy SXBHEIeSr LARMIEAES i RS, IR s PHERRET %, AaRE g "
gene transf seri¢isefe citthdwingifosfimid6, 260ndddin, fopidawiagptarbopatin, altret-
Parti cul ar Er ef er enge_ S %I ven to the use of the conpound according

to the inveRtNH RTERANTHSINEe dlRamEdYlsHoh rapmusine sfolgmpsiing meda-

di seases. TRhgsitu | M S f : nour s
of "t he. saquat 13 pog 20 FordEb Rl et S R PR R o

t he ki'dneysiosyfatdeaafoatamnidec kimustineh diboesmgivaguisioriaé, plveitegs bksa- of
the thyroid f the intestipe, of the ljver, of the brain, of, the
prost a%/e, oPlaﬁHeS%?%ﬂ@ﬁ'i‘st%[PﬂE%Yﬁ'?: ePlat 9fHyRAL Q%X’ raige. 6is-t he
stomach, of gifheedi ; i ) ; ' :

furt her nor eapri efde!?lg%faézggl e [pggﬁ%ﬁre'g%ataﬁ@ﬂgp %ﬁ@?ﬁar@ngo%Hgsﬁnélrd& nong,
smal | - cel | (i Waltamstrass, tpashisati-thexaneet, 5-damairicdmusfaliarh imepinati-

N e
bl ood and i amsens: ﬁms(k@m—(ﬁﬁqicﬂe%pla)hiﬁemdhﬁdrb&ﬁ%d&‘b@@-seff-q@mb -

sel ected fromthe group of acute nyeloid |'eukaem a, "Chronic nyel ol
| eu- kaeni athingwosubiginp itarukicine deabaiubicindsisanicena mitoxanising; pra-

ke, S8R oBBnd? RIS AR MRbPIERASRSETRO
by admi ni st pladlinen 8ddeaxsormpepnex@iarkidforhipEiRLARNdhY)cihNg&IARTHiGAL &RN
wth 20 antiproliferative agent. Suit-
nafide, MEN10755 and 4-demethoxy-3-deamino-3-aziridinyl-4-methylsulfo-
nyldaunorubicin (see WO 00/50032).
Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,
{ ) 3" 4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin, dola-
25 statin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
30 BMS188797.
Some examples of topoisomerase inhibitors are topotecan, hycaptamine,
irinotecan, rubitecan, B-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kiJacridine-2- {(6H)propan-
amine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-
benzo[de]pyrano[B‘,4':b,7]indo|izino[1,2b]quino|ine—10,13(9H,15H)dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,
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bable antiproliferative agents encorrpassdt hosedp_rovicdeld [ tnhTabI e 1.

Above and bel ow, all tenperatures are indicated in C. In e

fol | owi ng e%’é’rﬁﬂ“&lz"‘ﬁcoment i onal work-up" neans: if neREEEEP8I/0GE e

s added, the pHis adjusted, if necessary, to values between 2 and

10, depending on the 10constitution of the end product, the mxture

Is extracted with ethyl acetate or dichloronmethane, the phases are
hase is dried over sodiumsulfate and

evapor at ed, BN TAHE BRERHES BuBpte2 retenonge posHEeGatempgSIgR Sahi-ca
loi ng- el uent S s Ao Lae R Hepodied, BT NIttty
7t o) ey S o s o8k it 2
ESSFE :gt or ?gﬂa?én@pf%?&%ﬁrggﬁ&%;gﬁﬁﬁ&[wr?ﬁﬁw@m}?@%ywmqga{lar%
oA Flow . 1 eIty Bl R T Pho AP 154 Bl o s B!
305.5 nin 1&0%%?1'18,76f3@p¥nthn(23%)<_ﬁf,3-ﬁicﬁccﬁﬁntbrle,zz)%(mfetrB_/lé}médjmy)-Sl-ar)
Sol vent A (R 7R g G el PP En PSR T Bed- B2 HTce
& i ot 0 EAPA SR SO Srgie P 1 1
o of 'B 10CihyaFRxych(dytiiaxyethylapisethadon)-BR-1Bazs0{45 8 -dafacridin-6
one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-9-oxo-8H-thioxanthen-4-
- ylmethyl[formamide, N-(2-(dimethylamino)ethyl)acridine-4-carboxamide,
6-{[2-(dimethylamino)ethyljamino]-3-hydroxy-7H-indeno]2, 1-c]quinolin-7-
15 one and dimesna.
"Antiproliferative agents” include antisense RNA and DNA oligonucleotides
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-
metabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluri-
dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
20 ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-
zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-fluocromethylene-2'-deoxycytidine, N-[5-(2,3-dihydro-

., benzofuryl)sulfonyl]-N'-(3,4-dichlorophenylurea, N6-[4-deoxy-4-[N2-

Pl

- 25 [2(E) 4(E)-tetradecadienoyl]glycylamino}-L-glycero-B-L-mannoheptopyrano-
sylladenine, apiidine, ecteinascidin, troxacitabine, 4-[2-amino-4-oxo-4.6,7,8-
tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yI-(S)-ethyl]-2,5-thienoyl-L-
glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-8-(carba-

30 moyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo(7.4.1 .0.0)-
tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lometrexol, dexra-
zoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-arabino-
furanosyl cytosine and 3-aminopyridine-2-carboxaldehyde thiosemicarba-

- zone. "Antiproliferative agents” also include monoclonal antibodies to
growth factors other than those listed under "angiogenesis inhibitors”, such

as trastuzumab, and tumour suppressor genes, such as p53, which can be



(© HPLC net hod Col um: Chronolith SpeedRCD, 50 X 4 6 mMmP

( Or der No. 1 51450. 0001) 15f rom Mer ck Grad| ent:5.0 mn, = mn, AB
= 95:5, t =WEWIHR6A: B = 25: 75, ¢ 45mnt0t—55CTfF52919(0‘E324
0:100 Flow. 3.00 m/mn 20El uent A: vva'ugr + 0.01% of HCOOH (formc
acid) Eluent B: acetonitrile + 0.01% of HCOOH Wavel ength: 220 nm
Exanple 1 Preparation of 3,5-dichl orobenzyl

4-{2-[ OH benzotri azol e- 5- car bonyDam no

ot hyl | pi por A5 EniasORyBRE Qsp-med aied gens tigneferdseas) Paisnt No.
0.12 g (0.7 d'@gm 2 m of 4- nethyl norpholine are

di ssol ved |§ é%ﬁgb%@ﬂgle 4g (0.73 nml) of N (3-

20di nmet hyl am nopropyl yN -et hyl carbodiim de x HCl (DAPECI) and 0.1 g
(0.74 muol ) of 1-hydroxybenzotriazole (HOBt) are then added. The

m xtuge is stirred at RT for 18 h. The solvent is renoved in a rotary
evaporat or 1 The
organic phazghidsﬂﬂﬁ?ergérgoggﬁse%x%%g(ggqﬁguaﬁ?e;lgﬁg\%xédrﬁ@ﬁ%e d‘wCI Hé@% ©
evapor at ed twedtigméyshediaztmgndaad pgog2a8epf afmGurdistasemn cryst al s.
1.20.21 g (0.56 mml) of 3 are dlssolved |n 20 m of 5N

HCl /i sopropanol 30and stirred at RT for In order to precipitate

t he productTﬁéttum@ﬁplseér%kyrab%éréctea f@nwe gfc%lpam%f‘;hd:lﬂs bR hePed L

The p 8duct is filtered off Wth suction an ied at 45C In a vacuum
dryi né; cabi A&Us e;mthehgmls?thﬁgbi@ade@ obthestonmaaly, yof the kidnegd, FFeady

G170 car b deph: ORI BRRRGYS, o P SR ot i ik oF htesligBang
stirred at &Mthedived ¢F.th8 btaig, 69th%2pr6§i§té @rfthé L@é?’eﬁlfﬁﬂa@ﬂ@%@%

stirred at Rl for 18 h. The mxture is washed w wat er. The organic
phase i s t hehatis pysdev of theosiomackupf tedlanmix and/etobihe, luagd t he

sol ve% is evaporated in vacuo.

The tumour is furthermore preferably selected from the group lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, ovarian carci-

noma, glioblastomas, colon carcinoma and breast carcinoma.

20 Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

S kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.
- o5
30
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5The residue is purified by nmeans of preparative HPLC, giving 62 ng
(46% of 5 @Seﬁal e-brown crystals. Exanple 2 10Preparation o

3, 5- di chl or SENZYI2H0r [ (2- oxo- 2, 3- di hydr obenzoxazol - 6- yPCT/EP2010/001324
car banoyl ) met hyl ] am nol pi peri di ne- 1- cadboxyl ate (11) 2.1169.0 g (1.13
nol) of 9 and 470 mM of triethylamne (3.39 nol) are ini- tially

i ntroduced in 21of nethylene chloride (CH2C12). A solution of 128 g
(1.13 nol) Pf c(gésloroacetyl chlorjide in 11 of CH2A 2 i s added with

i ce- cool i ng'Th@NRBE[AAPECY eNVRRYOANSITRASSAS 3 &rfbe dlaatwest obe | s

not exceedegdati } (€ d n i ; ; ter
the reacti oﬁatrirﬁ}ﬁﬁi?&e%%gge%% Aéé}ﬁvbsgcg{l%ﬁ%l%gﬁ’ngi%%gﬁg}g% %@h
cool ed, it psund of tredfosinuta @) in admbiattion wdilr amgntipriotiferatiyer agenti Satte
forms. The cipitate i.s filtered off with suction an shed with
wat or sand. aSPRrT P AUEFRINGI 0 FREPIBESY NORE aydGe MG 286 amor phous
solid substance. 2.20.5 g (2.8 mmol) of 3, 5-dichl orobenzyl al cohol

and 0.55 g (3.4 mmol) of 1,1" carbonyldiimdazole (CDI) are dissol ved
in 10 M of Abpreanddisdowt alt testberatRes faoe irglitated.is 6Cgln( Redolowing of 6

th d ti t RT.for, 18 h. .The mi xt is. i th
fater  The STAIIRS. pebERtaRbnic ahSals M BeemSsAnL watet i Sfact e
of f, and thpHIslvpRted Sf AYERREAS, &6 vbme\éaéétﬂreggc%argcfﬁg,dg'fp%ﬁi%bhfthéd

by maiﬁs of preparative HPLC, giving 1.0 ¢ _
crystals. 18nsitutioryof hesmndpisiduchfthe mixergisextracted withigbylrcetdtesn

HCl /i sopr opa Wgr 0 Jdpn.order to precipitate the
gproduct out&gglr%%% gﬁ/dé éggpﬂ%s% aF'e %%%}gFeéf 5'?1%8[:.9%%0 Pﬁ%s% 1Y Fhe
product is $odiuer swlfaaé fand dvapsrstbt oan@atk grdcr@t Rt putiifed By ehroatatys
drying cabinet, giving 0.81 g g%% of white crystals 8. 2.40.92 ¢

(2. 44 ol ) "y hailcd gshand/of By srysdllisatsm. Ritvelugsarerleterningd by
i nt d i f . 56 2.44 I f 10 dded.
in ro%;:e HpL@%%?%@@YgEﬁﬁ@?‘e g ( nmmol) o are adde

The m'Xture 1s sti 8 h. 30 M of water were added to

the reacti ollassspeceomy (M3)st al B! (shictionhaghapt ReigRitibal BT out were
filtered off with suction. Separation b¥ col um chrorrato&rapuy W th
CH2C12/ MeOH gi ves 0.26 g (21% ofFAB (tast piasbosrsasemest) Ri+hihi n] 3. 68

(method A). Exanple 3 Preparatio f = (i é’% t) +
443- hydr oxy- 3- ( 2- oxo- 2, 3-di hydr olg%%lz(g%acgg%lpg- %@%%ggﬁ* ME'&’? azi ne-1-ca
r boxyé éatt e (ABYI-M®(adidsnttit I8eSUrERPRMICAI0ARIR4tion —~ mass spectrometry)

(M+H)*

(A) HPLC method (non-polar)
Solvent A: water + 0.1% of TFA
28 Solvent B: acetonitrile+ 0.08% of TFA
Flow:; 1.5 ml/min
Gradient: 0.0 min 20% of B
5.0 min 100% of B
30 5.5 min 100% of B
6.0 min 20% of B
6.5 min 20% of B
Column: Chromolith Performance RP18e 100-3
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Q.1 g of 12 (0.21 nmol) are dissolved in 5 mM of ethanol, then 30.0
di um bor ohydri de are added. The mxture S

0.79
g?i ﬁred awzfogqu . The solvent is then evapor at ed Fﬁ“@%ﬁ?{@@‘%ﬁ

t-he residue is purified by 15neans of preparative HPLC, giving 66 ny
(659 of 13 as yellow sh solid substance; RT [mn] 3.57 (nmethod A).
Exanpl e 4 20Pr eparation of 4-chl orobenzyl

4-[(2)-3-ch 2, 3-dj hydrob I
6- [yf)?a| | yf] fﬁ%&/@ﬁé %ﬁhl?&(ﬂ éo(ig)zoxazgo a WO
2010/ 1121163@%?@9%\%{@0@@%9@%@0#@af 14 (0.23 nmmol ) are mi xed

with 0.3 nyl enedi oxyt ri chl or ophosphor ane and
heat ed at 180®eth acatonﬁr1m+6f04%tdﬂémm1ncacai added to the dark-brown

nelt, and t is tre i n ultrasound bath 5 for 20 mn,
duri ng whi CEFO rfﬁ% @'@inl NRvE qgﬁ‘u ggﬁ?gnce precipitates out. This is
fil ter ed of iRt suchiconimad, opft er drying at 45C in a drying

cabinet, purified by nmeans of preparative HPLC, giving 5.8 ny (6% of

15 as yeI | owi sh sol i d28uiét 40Q%;of i [min] 3.57 (method A). 10 Exanple
5 Preparation of 4;chl or

443, 3-di f | uor o- 3- ( 2- o% IPQ‘??ﬂf‘?\ir':{‘)benzoxazol 6- yOpr opyl ] pi per azi ne- 1-
carboxylate (17) 5.133% gﬁ;r( AoPormol ) of 14 are dissolved in 2 m of
gl aci acetic acid and 30 M of DCM Wth exclusion of air, 1.3 m
(15 1) ofoltrRineliamelih®@3reed ROD RP-18e 50-4.6 mm

o

(C) HPLC method

Column: Chromolith SpeedROD, 50 x 4.6 mm? (OrderNo. 1.51450.0001)
15 from Merck

Gradient: 9.0 min, t= 0 min, A:B =95:5, t = 4.4 min: A:B = 25:75,

t=4.5mintot=5.0min: AAB=0:100

Flow: 3.00 ml/min
20 Eluent A: water + 0.01% of HCOOH (formic acid)

Eluent B: acetonitrile + 0.01% of HCOOH

Wavelength: 220 nm

%, 25
Preparation of 3,5-dichlorobenzyl 4-{2-{(1H-benzotriazole-5-carbonyl)amino]-
ethyl}piperazine-1-carboxylate (5)
30
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30 added, 0.98 m (7 nmol) of boron trifluoride/acetic acid conpl ex
IS subsequentl added dropwi se with exclusion of air. The m xture is
stirred at W%W”?Q‘(’h and 50 ml of NaHCOB sol ution ar BCT/RBHIYHHEH.
The crystals which have precipitated oyg are filtered off with
suction. This is starting material. The organic phase is separated
of f, dried using MgpSO4. The organi c phase is 35 separated off, dried
using MgJS™ and evaporated in vacuo. Purifi catl on by WD

2010/ 112116PCT/ EP2010/ Ogﬁgz 53 colum chro =I ography on silica gel
with ethyl acetate 0 (3% of-16~as~anpr phous solid
subst ance. 55.257 L2 fhoY) of 3 , 5- di net hyl hydant oi n

are initiallyg d in3m of d onethane. 0.23 m (4 mol)
of pyrldlnelﬁydrogen fﬂuorlde is added at » 78C with exclusion of air.
100 ng (0.19 mmol ) of suspended in 5 m of dichloronethane, are
then added. Stirring is continued for 20 min.[|Th oollng IS mhen
removed, and 15 ml of NaHCGO3 sol gtion arF”}Q to the r o?]
m xture. The organic phase is _sefarated,p "S/J dried using Mg$HA
evaporated in vacuo, Purb oJalN )% of p eparatlve H

15 mg (17% of 17 as sol\ tanGe; RT [mn] 20 (nethod
15Exanpl e 6 Preparation 3 - di chl gr obenzyl

44243- ( 2- oxo- 2, 3-di hydr obenzoxazol - 6-y1) - 0 NH

4,5-df ydropyrazol 1-yget hyl } pi pegazi ne- 1- carboxyl ate (21) 6.410.0 g
(44 mmol ) of 18 are dissolved in 00 m of efhanol. 4.0=4(52 35mmvl)

of. hydroxyet hyl hydragi ne ang“sukse y\ ' m (53

tri et hyl am ne, are_t hgn 9_%% The mxt S S(I_I_I’_I’_edN
The resul - AN 4 CTT’EPZOIO/ 001 4 54 tant yekiow
ered off with suctioncand dried at 48C in a vacuum

precipitate i
drying cabinet, giving 4.1 g (37.4% of 19 as yellow crystals.

56. 2018 g (2.0 mol) of 19 are dissolved in 10 M of DW. 0.5 m (6.9
mmol ) of thiony chloride is then added, and the m xture is stirred at
Rl for 30 mn. The reaction m xture is evaporated in vacuo. The
residue is triturated with 10 ml of acetonitrile, the crystals are

filtered off.1wi t h0gdas {(0B1 amdoqrdfadmm &i(0. 74ghmdmgofoz 8Rd 9.4 RYF 40f 20
as greenish crystals. 10 6.30.12 nmol

rrrm:)z&t 3,5 Véprbquli@ﬁﬁwdliﬁ%\@caﬂ.%vprﬂFB&Wm(@?énamgml)(lofgl\!((&l2
Atel cool | Metnpafifoprob e ntomiCamblimtis PR BAER af6H PR e, ©

whi ch is t h@n7ertmal béd-Hywirosybantzbiriaded GOBaretigan addehabiee hfixdré Rd
usi ng NaS™4 .and ev oratgg_bl n vacuo. Purification by colum

chr omat ogr apfiiEhAt B TP 48 feITh@i salvest iy reraeadhines reteRaenapajaipssdikttedy
( 10% of 21y a8 wiedd ﬁ%%@%dcé%satc?éc?& Rltnl EA M hé 0B diCBRISE i Mried over

=25 magnesium sulfate, filtered off and evaporated to dryness, giving 0.21 g

(92.3%]) of 3 as brown crystals.

1.2 0.21 g (0.56 mmol) of 3 are dissolved in 20 ml of 5N HCl/isopropanol
30 and stirred at RT for 2h. In order to precipitate the product out completely,
20 ml of ether are added to the batch. The product is filtered off with suction

and dried at 45°C in a vacuum drying cabinet, giving 157 mg (80%) of brown
crystals.

35
1.3 50 mg (0.28 mmol) of 3 5-dichlorobenzyl alcohol and 60 mg

(0.37 mmol) of 1,1"- carbonyldiimidazols (CDI) are dissolved in 2 ml of DMF



20 Exanple 7 Preparation of 4-chl orobenzyl

4- (2- 1H benzotri azol - 5-yl acet yppi per azi ne-1- carboxyl ate 2 VO
2010/ 112116BEEOEPYEIE/ 001324 55 7.15.0 g (26 mml) of ePh f/ P2010/001324
3, 4-di am nophenyl acetate are di ssolvedspn 40 nl of 50% acetic acid
and cooled in an ice bath. 2.7 g (39 mvl) of sodiumbnitrite in 20
m of water are added dropw se at such a rate that the tenpera- ture
remai ns bel ow 10C. The m xture is stirred at 100 - 20C for 3 h. The
batch is thend gtirgdad R faf .o Gk 32mppl) of dtagedhemadded mad stirmed at

wat er. The - . rand _ev I,n
Vacuo, givi g B 18P TR s SRR TAPSBRBIANE Sl 1) o
sol vent). 16rigd aﬁeﬁs@dl(lﬂﬁsuﬁmé)ﬂlt@freciaffaéﬂd thes 86lveRTisigvapbratbd i vaBlE®r
and 10 m {_ Et OH, and 75 of 5% aqueous NaOH sol ution are added.
The nixt ur e! N8 reidu@ s eﬁﬁf@d bemeansirpreparatine 7L & aaiving 2 mge(46%) of
m xtuie is 0. 15 The residue is dissolved in 100 mni
of water ang\%‘%@?ﬁ%"’b%%ﬁ?‘g using 5-6 N HCl in propanol. The
crystals which have precipitated out are filtered off with suction,
giving 3.3 §560 of 23 as brown crystals. 207.3220 ng (1.24 mmol)
of 23, 362 : mmol ) of 4-chl orobenzyl piperazine-1-carboxyl ate
hydr ochl oride, 168 ng (1.24 mmol) of 1-hydroxy- benzotriazole (HOBt),
143 gg (1.24 mol) of N-rmethyl norpholine and 238 ng (1.24 nmol) of
3-di ?hyl aﬁrenmab@ybéarﬂadldhlmmmaﬁg&kdmﬂ QedifiahiebChzoxa!-tylr r ed
25The reaction m xture is then

at RT for 48 b nb j) %
@&vapor at ed ?ff‘fb\"i’ megfyliam W'Bﬁr'werﬁeﬁﬁ@%ﬁaﬁﬁéﬁér ative HPLC gi ves
16 ng (3% of 24 as colourless solid substance; RT [mn] 3.73 (nethod

A), 1H NVR (DVBO-d5) 8 [IDPnj 7.86 (d, J—85 1H) 7.75 (d,
= 1.4, 1H), 7.46- 30736(m4H) 7.34 (dd, J= 1H) §'5. 10

I—% 3 95 fs, NH,3. 7H) Ex
2010/1 211 /EO/ 001324 5 \@ of
3- (4-chl orophegx pr opi oni c atid 4 ny 15(2 S%TD

Boc- pi per azi ne anéj 253 ng (2.6 rrrml) of 4-met hyl rmrpho|7|

| |
20 O:<: D/H\g(\m HENKQ -TO \/@\C; G

10 8
o}
Cl
0 TN
=< [
H (3|

o

30
2.1 169.0 g (1.13 mol) of 9 and 470 ml of triethylamine (3.39 mol) are ini-
tially introduced in 2 I of methylene chloride (CH;Cl,). A solution of 128 g
(1.13 mol) of chloroacetyl chloride in 1! of CH,Cl, is added with ice-cooling at
35

such a rate that an internal temperature of 8°C is not exceeded. The mixture

is then boiled under refiux for 20 h. After the reaction mixture has been



are initially introduced in 3 m of DW. 478 ng (2.5 nmol) of DAPECI

and 337 ngy A of HOBt are then added, and the m xtur
stirred at %%&mé% The reaction mixture is poured BHT@PG\%P/@?”Z“

and the resultant precipi- 20tate is fisbtered off with suction and
dried, giving 894 rrg (97% of 25. 8.2894 ng (2.4 mmol ) of 25 are
i ntroduced into 10 of 5-6N HCl in propanol and stirred at R for

oo ol nf B T i B 945 b B e 4
6- (2-chl or ogfs@wt Hhikeeatdih %U@tl&ﬁ&ﬂ&%sh%gﬁqnﬂ?%{ér% é'ﬂﬂfér file

reference 1 2007047737 8 at the German Pat ent rce) are i1nitrally
i ntroduced MmetBandl, giviract8dgi(Y1i71%). ofl“HDaagn(nﬁpﬁombl)d sfibs}8nce.
triethylamne and 150 ng (0.49 mmol) of 26 are then added, and the
m xtuge is stirred at Rl for 16 h and at 80C for a further 16 h. The

resul tant ppexi pi ba g (28 rﬁh‘ldl)edfeﬁSQMhlo%@n% E‘ai&bﬂ& ra%@o 55 fgﬁ%%ﬂ&%

i n vacua. PUI’IfIC&tIOﬂ by col'um ¢ romatogra y on silica

gi ves 6 ng ©0BY! earbonyldimigazoid (@DiMarermssmdedn 135 of THIGINMRY stirred

(PNE0.E157 SLTPR) o1 oo €8 o o Mokl i g

6.2, 2H), 3TRE rﬁ&tur@hﬁ wa%h@@mth&u&@ﬂ'ﬂhe §l"&am@pﬁgseﬂsthén‘dr%dzove%"')
Exanp?g 9 Preparation of 4-chlorobenzy

4-[ 2- ( 1H bep2dtiM suitateshiligred offamod Hee Issalveat lsa&mplo}epiepem vdcne- The eghox

.5 g (20 Hbr 1 Brtoed oy Pretos B GONG TN oBiy BB biec SRtn B! T2 wg e

‘of HOBt (26cmyerdly. and 4.2 g (22 mmol) of DAPECI are d| ssol ved in 30
m of DMF and stirred at Rl for 16 h. The reaction mxture is then
evaporated in vacuo. The residue |s taken up in 200 m of ethyl

acet aj g and,washe th wa hase

is dr}i usT \rflgg wgwggémgl% Oiﬁ %E?fﬁ) }inrm? gg&ﬂ%ﬁﬂ QRgnol

2010/ 112116%@5?3@@@&@0&)3% ﬁBorder to precipitate the product out completely, 200
ml of ether are added to the batch. The product is filtered off with suction and

dried at 45°C in a vacuum drying cabinet, giving 0.81 g (96%) of white crystals

20 8.

2.4 0.82 g (2.44 mmol) of 8 and 0.54 ml (3.9 mmol) of NEt; are initially

introduced in 10 ml of DMF, then 0.56 g (2.44 mmol) of 10 are added. The
= mixture is stirred at RT for 48 h. 30 ml of water were added to the reaction
mixture, the crystals which had precipitated out were filtered off with suction.

Separation by column chromatography with CH,Cl,/MeOH gives 0.26 g (21%)
of 11 as brown crystals;
RT [min] 3.68 (method A).

30

Exampie 3

Preparation of 3,5-dichlorobenzyl 4-[3-hydroxy-3-(2-ox0-2,3-dihydrobenzoxa-

a5 zol-6-yl)propyllpiperazine-1-carboxylate (13)



col um chronatography on silica gel with ethyl acetate gives 5.7 g
(939@ of 28. 59.25.7 g (19 mmol) of 28 are dissolved in 60 m of
HCl in |SOb9Gﬁ§H%V25Wd stirred at RT for 1lh. The reactlﬁg”ﬁf%FWWH3Fb
then evaporated in vacuo. The residue isg triturated with nethyl ene
chloride and filtered off with suction, giving 4.1 g (91% of 29 as
pal e- brown anorphous solid substance. 109.30.97 g (4.0 mol ) of 29,
0.92 g (4.0 mmol) of 1- butoxycarbonyl pi peri di ne-4-carboxylic acid,
0.54 g of HOBt (4,0 mmol) and 0. 77 g (4 0 mml ) of DAPECI and 0.55
of triethylam ne X4, Dl ) ar%/dh : A~10-¢H of DVF and stirred
at RT for 16 h).—ﬂ’fhe tion mixtune |s th aporated in 15vacuo.

i Q0 f ethyl ~ag#€t a
The organi c pghase | s

The residue is tak ﬁ%and washed by
dr
evapogated i n vacuo. Purﬁ?lcatlon by cql umm %hronatography on silica

shaking twice with water. d using MpSHA and
gel wth ethyl acetate gives 1.4 g (84% of 30. 20 9.41.4 g (3.4
nmmol ) of 30 are dissolved in 20 n1 ofgp6 N HO in isopropanol and
stirred at RT forfih The reaction mKture is tth evaporated in
vacuo, giving 1. of 31 S Rrowp” a us solid substance.
259.581 my (0.8 :ﬁ%n|n 78)my (0.5 | ) of 13- chl or obenzyl
al cohol are dissolYed n1 of and stityed at RT for 2 h. 176
ny (0 8 mol ) of 31 are thﬁn added, and the myxture is stirred at RT
for h. The reaction mxture is then evaporated in vacuo. The

;&SLS“SM th Dok B Rl 2 b 28 SisBbes AR HE R e i gy
evapor ated { mmmoi) ofsedres bdttw@.d@ratéta@ldbusq'ﬁlewﬁzkﬂ%@é bmﬂ@ﬂ at RT for
giving 77 n?4 3299 of 32 as pal e-brown crystals; [m n]

(et hod C). Tiﬂ@mv/lm1&31@@@\@%@@/:100ygzmos&wd&ﬂmﬂs&ums'punfred by

P
4r Fgaé H— gg?{%ot ria rﬁ%%%f)%ﬁr%acwo‘%}ﬁg%%ﬁ @gr(ggr@ﬁf 1& %SeY%E}VY{%h fOIJ:%\r box
ylate (33) subdlance; RT [min] 3.57 (method A).

Example 4

20 Preparation of 4-chlorobenzyl 4-[(Z)-3-chloro-3-(2-ox0-2,3-dihydrobenzoxazol-
6-yhallyl]piperazine-1-carboxylate (15)

S coUUSan oW

30

#7
i 3

35



33 121 mg (0.5 mml) of 29 are initially introduced in 3 m of DW
with 0. 035 m_ 150f trlethylanlne and 81 nmg ( 0.5 mml) of CU are
added. The WOAWH2I'E stirred at RT for 1 h, and 146 ngP?HEgﬂHWﬁF?ﬂbf
4- chl orobenzyl pi perazi ne-1- carboxyl atsg hydrochlorlde and a further
0.035 M of triethylam ne are then added. The mixture is then stirred
at Rl for 2 h. The reaction mxture is then 20evaporated i n vacuo.

The residue_is taken up in 20 ml of eth acet ate and washed by

shaki ng tw &d ot Adwt23 Mmrrak afe Grxed é%% g - amrael) Qé'lr?gph@wn%md
d i d
oo bi B RSB S R NP GG 7 A BBl are

(met hod C) . a@dedkathe éarkibroRnepalt adndtheomixiuehis dreaited ryan ultrasound bath

4-[2-(1Hbepzaqtri azo] - 5-yl car ba cetylamno pi peri di ne- 1- car boxyl
(53 2010 DGR R IB R 0 b PS8 FUBBACO FusmpHateg L. The S

1511.715. 23 I Y4
triethylam ﬂ(taérérae&?ﬁﬁﬁlsg?% ?ﬁ??%@eu’gdrg n@nat(é% (ﬁn’%@%tggé?bmet purified by
ghl ori de. 4mr]1aéng c(fZ:Te?araﬁmde)—lRifC egiviny g 66%) ﬁﬁiﬁ)as%lla\g!shésiﬂidﬁub—
ropwi se with ice ol.in t xture is then stirred at RT for
a further Stﬁnc?h%%%ﬁﬁ%]t:?géﬁ? "t“?ff@‘ is extracted with 20 water, the
organi ¢ phase is then separated off, dried using NaSO4 and evapor at ed
in vaﬂ;o. Purification by colum chromatography on silica gel with

et hyl "acet aExamplee8 2. 85 (34% of 35 as colourless crystals. 25
11.22.0 g (6.6 mmol) of 35 are dissolved in 20 Ml of THE and 20 m of

gl.a- . . .
gl Preparation of 4-chiorobenzy! 4-[3,3-difluoro-3-(2-oxo-2,3-dihydrobenzoxazol-

6-yl)propyl]piperazine-1-carboxylate (17)

15 o
H )L
N ~
14 N 0/\©\
O:\/o]@}(\/'“\) ci 16
s s
/ 1
20

A
O

25 FFF

5.1 3.1 g (7.0 mmol) of 14 are dissolved in 2 ml of glacial acetic acid and
30 mi of DCM. With exclusion of air, 1.3 ml (15 mmol) of ethanedithiol are

30 added, 0.98 ml (7 mmol) of boron trifluoride/acetic acid complex is subse-
quently added dropwise with exclusion of air. The mixture is stirred at RT for
72 h, and 50 mi of NaHCO; solution are then added. The crystals which have
precipitated out are filtered off with suction. This is starting material. The
organic phase is separated off, dried using MgSQO,. The organic phase is

35 . .
separated off, dried using MgS0O,4 and evaporated in vacuo. Purification by



cial acetic acid, 2g of 5% Pd/C are added, and the m xture is
hydrogenated The catalyst is filtered off. 6N HO is added, and the
solvent is ?ﬁ%ﬂ %Véﬂérated in vacuo, giving 1.6q9 (97% %?/Q%“’ 0@ ot4 d
substance. 3011.31.5 g (10.5 mmol) of 4schlorobenzyl alcohol, 1.7 g
(10.5 mmol ) of CD! are stirred at RT for 2 h in 10 m of DVF., 1.0
(7.5 mmol ) of triethylanlne and 1.6 g (7.5 nnDI) of 36 are then
added, and t ture |smﬁ%lrred at Rl for .,.The reaction.
mixture i's SHBMMHLERIOMABORRNYCN HHid gekul eﬂw' apef@iepswefs@w(%) of 16
35filtered rified by colum chromat ography on
silica gel Qé%n%h?ﬂ03%5§h gwﬁgg?ﬁ%r/ethyl acetate (1:1), giving 1.46
g (51% of 37 as pale yellom/crystals 511.41.46 g (3.8 mmol ) of 37

Sdeds and sie mi 2t (G2 SD R ddte eop ST RUTREP Gl gly
aci di Ti ed UipitrioiudBh HiCB ransk cﬁHlﬂBR:frﬁéi‘ﬁan”O@Srr% g}ﬁzgﬂmfgﬁrp&aefne/ﬁ#ﬁogen

residue is taken up using et hy acetate and wa
or gani ¢ phafeoride @radﬁbdjail 1716° ClaBtvexeaidsien a arat 0 ma(ta18 otraol) of 16,

Sy 2o oSO & Bl R LRI S0nd bl aner
triazole, 0fo2&09m(nl 141% (EGE?i’nb i thdr\RFGbvaN G #9nd of N%ﬁ:@g@bmﬁeﬁ Bt

are 1? di ssolved in 5 DVF and stirred at RT
react 10n ni fddedto the W@@tlewamk)w;m ethe nrgmphaﬁ'me smmraﬂled ofé drigilewsing

20 m of hed
flt;')Tnganl c pﬁa@&?‘ agﬁgetagtag[agag@g%ﬁ]eo ngﬁ%/f‘f Egtré%\na@cﬁeo @88 Eﬁ(%\r/mﬂ“g
preci pi t at egRegaisnhlat 2% 7i 4 $6R &%&?@?‘ﬁ m&% da Qnﬁ@ﬂhee

with suction and drred, giving 0.14 g (22% s colourless SO|Id
substance; RT [mn] 3.33 (nethod C). The fol I OWI ng conpounds are

obt ai ned an skhy to the above exanpl es the fol |l ow ng conpounds
guctu&m nane RI [mn] (nmethod) "Al" 0 A()40 a

40N— ----- NJ H
Preparation of 3,5-dichlorobenzyl 4-{2-[3-(2-0x0-2,3-dihydrobenzoxazol-6-yl)-

4

4,5-dihydropyrazoi-1-yllethyl}piperazine-1-carboxylate (21)

20 H H
N N
O:< :©Y\/CI T O=<
0 0 /N\N
o N0
18 19
- 25 o= N
o N
=N ~ 0=
N o =N
\L T\ 0 N
N\\/N\\(
30 21 o S/ ) 20
=l
cl

6.1 10.0 g (44 mmol) of 18 are dissolved in 100 mi of ethanol. 4.0 g (52
35 mmol) of hydroxyethylhydrazine and subsequently 7.0 ml (53 mmol) of
triethylamine are then added. The mixture is stirred at RT for 2 h. The resul-



H C 3, 5-Di chl orobenzyl 4-{24(1H benzotri azol e-5-

car bonyham ng{ﬁt hyl } pi per azi ne- 1-car boxylate 3.23 (A) 62 0 ---1( NH
HF F 4-TrifW b‘?’fétzh‘f}l benzyl 4-{2-[(1H benzotri azol e- 5- PCT/EP2010/001324
car bonyl ) am no] et hyl | pi perazi ne-1-carbgyylate 3.28 (A) "A3" 0 r-NNJ&
HH Cl 4-Chl oro-2-fluorobenzyl 4-{2-[(1H benzotriazol e-5-

car bonypam no] et hyl | pi perazi ne- 1-carboxylate 3.12 (A 11-1-NWR
(DMBO-d6) 6 [1:9111] 8.61 (t, J = 5.6, 1H), 8.44 (s, 1H) 7.94 (s, 2H
7.58-7. 41 (t@nt3eliowpredipitatess fikprepHyff withisuction ap)driegi atd % Qi g wpcuum

6. 2.52 (lryirly Satfindt, ity 4% § 137495 Mo 4 eididCryially - N sioit G

6.2 0.5 g (2.0 mmol) of 19 are dissolved in 10 ml of DMF. 0.5 ml
(6.9 mmol) of thiony chloride is then added, and the mixture is stirred at RT for
30 min. The reaction mixture is evaporated in vacuo. The residue is triturated
with 10 ml of acetonitrile, the crystals are filtered off with suction and dried in
air, giving 0.32 g (60%) of 20 as greenish crystals.

10

£ 6.3 0.12 g (0.4 mmol) of 20, 0.13 g (0.4 mmol) of 3,5-dichlorobenzyl
| piperazine-1-carboxylate and 0.1 g (1.2 mmol) of NaHCOj; are stirred at 100°C

for 16 h in 3 ml of acetonitrile. After cooling, 20 ml of water are added to the

15 reaction mixture, which is then extracted twice with CH,Cl,. The organic phase
is dried using NaSO, and evaporated in vacuo. Purification by column chro-
matography on silica gel with ethyl acetate/methanol gives 21 mg (10%) of 21
as yellow-brown crystals; RT [min] 2.80 (method A).

20
Example 7

Preparation of 4-chlorobenzyl 4-(2-1H-benzotriazol-5-ylacetyl)piperazine-1-
carboxylate (24)

ey
[ o

25

30 =N

N’» o N,
C — J_ 0
35 24 N HO ﬁ



. H 4-Chl orobenzyl 4-{2-[(1H benzi m dazol e- 5-
car bonyl ) am no] et hyl | pi per azi ne- 1- car boxyl ate hydrochl oride 2. 72(A)
1H NVR ( DVEOOH8Y/B2[¥pni 9.75 (s, 1H), 8.37 (d, J = 1. 0PCIEP201g001324
¢(dd, J 8.7, 1.0, 1H), 7.99 (d, J = 8.7s1H), 7.44 (s, 4H), 5.14 (s,
2H), 4.25-4.10 (n, 2H), 3.73 (t, J =7.0 Hz, 2H), 3.71 -3.56 (m 2H),
3.40-3.1 (m6H) "A5" 0 i----Nlc, " * HHC 4-Chlorobenzyl
4-{2-[ (1H benzotri azol e-5-car bonyl) -
am no] et hyl | pi perazi ne- 1- car boxyl ate 315(A) 63 I AB" h’{ \J Hb _

- ' ' I n- - 1k nzotria
gl'o’l{ §4g(cgr ggaa?nhld To‘éf@%ﬁ&ﬁ %ﬁgﬁﬁl&%—gﬁhﬁﬁép eeryIzlc;Getta’Pé Are dEELH

40 ml of 50% acetic acid and cooled in an ice bath. 2.7 g (39 mmol) of sodium

nitrite in 20 m! of water are added dropwise at such a rate that the tempera-

> ture remains below 10°C. The mixture is stirred at 10° - 20°C for 3 h. The
batch is then diluted with 200 ml of ethyl acetate and washed with water. The
organic phase is dried using NaSO,. and evaporated in vacuo, giving 5.7 g
(108%) of 22 as brown oil {also contairis a little solvent).

10

7.2 2.7 g (28 mmol) of 22 are dissolved in 25 m| of water and 10 mi of
EtOH, and 75 mi of 5% aqueous NaOH solution are added. The mixture is
heated under reflux for 3 h. After cooling, the mixture is evaporated in vacuo.

15 The residue is dissolved in 100 ml of water and adjusted to pH 4 using 5-6 N
HC1in propanol. The crystals which have precipitated out are filtered off with
suction, giving 3.3 g (56%) of 23 as brown crystals.

7.3 220 mg (1.24 mmol) of 23, 362 mg (1.24 mmol) of 4-chlorobenzy!

2 piperazine-1-carboxylate hydrochloride, 168 mg (1.24 mmol) of 1-hydroxy-
benzotriazole (HOBt), 143 mg (1.24 mmol) of N-methylmorpholine and
238 mg (1.24 mmol) of 3-dimethylaminopropylcarbodiimide hydrochloride
¢ (DAPECI) are stirred at RT for 48 h in 10 mi of DMF.
Y

The reaction mixture is then evaporated in vacuo. Purification by means of
preparative HPLC gives 16 mg (3%) of 24 as colourless solid substance;

RT [min] 3.73 (method A);

"H-NMR (DMSO-dg) & [ppm] 7.86 (d, J = 8.5, 1H), 7.75 (d, J = 1.4, 1H), 7.46-
30 7.36 (m, 4H), 7.34 (dd, J = 8.5, 1.4, 1H), 5.10 (s, 2H), 3.95 (s, 2H), 3.65-3.30
{m, 7H).

Example 8

35 Preparation of 6-(2-{4-[3-(4-chlorophenoxy)propionyllpiperazin-1-yilacetyl)-3H-

benzoxazol-2-one (27)



0 H 3, 5-Di chl or obenzyl

il N1
carbonyl)pl -yget hyl }carbamate 0 0O N- CI H C
{244- (1H behz @‘?’g'z%‘lﬁe- - 3.15(A) H-NWR (DVBO-d6) 6 [ pph§ T/EPA00/pY 324
1H), 7.97 (d, J:86Hz,1H) 7.56 (d¢ J = 8.6, 1H), 7.46-7.39 (m
3H), 5.11 (s, 2H), 3.72-3.20 (m 12H[|dent|f|ed in there: 3.52 (t, J
= 5.8, 2H), 3.32 (t, J 58 2H) ] HN\I-Th OcNN__ar anO
4-[ (2- oxo- 2, 3- dlhydrobenzoxazol 6-
yl arbam)yl)mat hyl ] pi per azi ne- 1-carboxylate 325 (B) 0 10

S oA

] OOWN\) L C[/©/ \/\(ff
25 /
CI/Q/ OW/N\J /Y@%o

8.1 500 mg (2.5 mmol) of 3-(4-chlorophenoxy)propionic acid, 464 mg

- 3.12(A) "AT

10

15 (2.5 mmol) of Boc-piperazine and 253 mg (2.5 mmol) of 4-methylmorpholine
are initially introduced in 3 ml of DMF. 478 mg (2.5 mmol) of DAPECI and
337 mg (2.5 mmol) of HOBt are then added, and the mixture is stirred at RT
for 16 h. The reaction mixture is poured onto water, and the resultant precipi-

tate is filtered off with suction and dried, giving 894 mg (97%) of 25.

20
8.2 894 mg (2.4 mmol) of 25 are introduced into 10 ml of 5-6N HCi in
propanol and stirred at RT for 0.5 h. The resultant precipitate is filtered off with
suction and dried giving 661 mg (89%) of 26.
: 25

8.3 104 mg (0.49 mmol) of 8-(2-chloroacetyl)-3H-benzoxazolone (synthe-
sis described under file reference 102007047737.8 at the German Patent
Office) are initially introduced in 3 ml of acetonitrile. 150 mg (1.5 mmol) of

30 triethylamine and 150 mg (0.49 mmol) of 26 are then added, and the mixture
is stirred at RT for 16 h and at 80°C for a further 16 h. The resultant precipi-
tate is filtered off, and the filtrate is evaporated in vacuo. Purification by col-
umn chromatography on silica gel with EA gives 6 mg (3%) of 27; RT [min]

35 3.04 (method A);



ON H 4- Chl orobenzyl  1H NMR (DVBO- c16) 6 [PPni 7.67 (d, J = 1.8,
1H), 7.40 (5, 4H. 7.20 (dd, J = 8.4, 1.9, 2H, 7.06 (d, J = 8 4
1H). 5.10 (E’P@w/%”h‘.ﬁls (s, 2H), 3.68-3.04 (m 7H) "A9" PCHEPRIYHIRR4
. 1110 10 NNZ - H3.31 (B) 64 4-Csborobenzyl 4-11-0

H i ndazol - 5-yl - carbanoypet hyl ] pi perazi ne- 1-carboxylate "A 0" O
- AOHN

"H-NMR (DMSO-dg) & [ppm] 11.66 (s, 1H), 7.90-7.84 (m, 2H),
7.31(d, J = 9.0, 2H), 7.19 (d, J = 7.6, 1H), 6.95 (d, J = 9.0, 2H), 4.18 (t,
J=6.2, 2H), 3.86 (s, 2H), 3.62 — 3.30 (m, 8H), 2.80 (t, J = 6.2, 2H).

hu

5
Example 9
Preparation of 4-chlorobenzyl 4-[2-(1H-benzotriazol-5-ylcarbamoyl)ethyl-
carbamoyipiperidine-1-carboxylate (32)
10
H NHBoc H NH
g y N y N 2
N o — > "N O 2
H H HCI
28
15
N=N NR

I
HN y H
H N
N N/: :@/ \[O(v I
N
20 o}\\\H N
N

32 © N—~¢” ?
O-

30: R=Bo¢,31:R~H

&
w25
Cl
30 9.1 2.7 g (20 mmol) of 5-aminobenzotriazole, 3.8 g (20 mmol) of 3-tert-
butoxycarbonylaminopropionic acid, 3.5 g of HOBt (26 mmol) and 4.2 g
(22 mmol) of DAPECI are dissolved in 30 ml of DMF and stirred at RT for
16 h. The reaction mixture is then evaporated in vacuo. The residue is taken
up in 200 ml of ethyl acetate and washed by shaking twice with water. The
35

organic phase is dried using MgSQ, and evaporated in vacuo. Purification by



N 110 CI 0 4-Chl orobenzyl 4-[(2-o0xo0-2, 3-di hydrobenzoxazol -

Icar barm I eny| rret hyI Thi per azi ne- 1- car boxyl ate 3. 89 "AI | " 1-11
/NG Ny ol

P

WSChl or cbenzyl 4-0 -(1Hindol-5-ylca Wﬁ’ﬂ?@
pl pera2| ne-1-carboxylate 3.79 (B) "Al 2%8H N. , ><- NONi 1
,.11 H O 4-Chl orobenzyl 441-(1H-indazol -5-yl carbanoyl) - 1-
met hyl et hyl i pi per azi ne- 1-carboxylate 3.41(A) "Al13" O

column chromatography on silica gel with ethyl acetate gives 5.7 g (93%) of
28.

9.2 2.7 g (19 mmol) of 28 are dissolved in 60 ml of 6N HCI in isopropanol
and stirred at RT for 1h. The reaction mixture is then evaporated in vacuo.
The residue is triturated with methylene chloride and filtered off with suction,

giving 4.1 g (91%) of 29 as pale-brown amorphous solid substance.

10 9.3 0.97 g (4.0 mmol) of 29, 0.92 g (4.0 mmol) of 1-butoxycarbonyl-
piperidine-4-carboxylic acid, 0.54 g of HOBt (4.0 mmol) and 0.77 g (4.0 mmol)
| of DAPECI and 0.55 ml of triethylamine (4.0 mmol) are dissolved in 10 ml of
DMF and stirred at RT for 16 h. The reaction mixture is then evaporated in

15 vacuo. The residue is taken up in 100 mi of ethyl acetate and washed by
shaking twice with water. The organic phase is dried using MgSQ4 and evapo-
rated in vacuo. Purification by column chromatography on silica gel with ethyl
acetate gives 1.4 g (84%) of 30.

20
9.4 1.4 g (3.4 mmol) of 30 are dissolved in 20 mi of 6 N HC! in isopropanol
and stirred at RT for 1h. The reaction mixture is then evaporated in vacuo,
giving 1.1 g (93%) of 31 as brown amorphous solid substance.

25 95 81 mg (0.5 mmol) of CDI and 78 mg (0.5 mmol) of 4-chlorobenzyl

alcohol are dissolved in 3 mi of DMF and stirred at RT for 2 h. 176 mg

(0.5 mmol) of 31 are then added, and the mixture is stirred at RT for 16 h. The

reaction mixture is then evaporated in vacuo. The residue is taken up in 20 ml

30 of ethyl acetate and washed by shaking twice with water. The organic phase is
dried using MgS0O, and evaporated in vacuo. The residue is crystallised using
ethanol, giving 77 mg (32%) of 32 as pale-brown crystals; RT [min] 3.36
(method C).

35



3.28(B) O/\ // )\ 7-- N7 c(0i, N Hw HOO C

4- Chl or obenzyl {2 2 0x0- 2, 3-di hydr obenzoxazol -
6- vyl car barm‘?’éeztﬂh‘{/ | perazi ne- 1-car boxyl ate "A14"
EN., ", ,,...,,,,N,,Nl iISCI 0 HO 2.35(C)

H PCT/EP2010/001324

Exampie 10

Preparation of 4-chlorobenzyl 4-[2-(1H-benzotriazol-5-ylcarbamoyl)ethyl-

carbamoyl]piperazine-1-carboxylate (33)

//N .
N
10 \ 5 S
H

121 mg (0.5 mmol) of 29 are initially introduced in 3 ml of DMF with 0.035 ml
15 of triethylamine, and 81 mg ( 0.5 mmol) of CDI are added. The mixture is

.
P
* %

stirred at RT for 1 h, and 146 mg (0.5 mmol) of 4-chiorobenzy! piperazine-1-

carboxylate hydrochloride and a further 0.035 ml of triethylamine are then

added. The mixture is then stirred at RT for 2 h. The reaction mixture is then
20 evaporated in vacuo. The residue is talen up in 20 ml of ethyl acetate and

washed by shaking twice with water. The organic phase is dried using MgSQO,

and evaporated in vacuo. The residue is recrystallised from ethanol, giving

81 mg (33%) of 33 as pale-brown crystals; RT [min] 3.25 (method C).

g,

; 25
Example 11
Preparation of 4-chlorobenzyl 4-[2-(1H-benzotriazol-5-ylcarbamoyl)acetyl-
amino]piperidine-1-carboxylate (39)
30

35



65 4-Chl orobenzyl 4-[3-(1H benzotriazol-5-yl - .
car banoyl ) pr opyl Thi per azi ne- 1 carboxylate "A15" 0 3.25 (A) HNO N7
\----N 0 VOAO{o/ge1e 4 NC o 1N 3, 5-Di chl or obenzy| PCI/EP2010/001324

{1-[2-(1H benzotri azol - 5-yl -
car banoyl ) et hyl ] pyrrolidin-3-yl}car barrat e

L0 =00 — L O
/ 36

S, Q U «MQJ\@
1 KEL BN cor T

38

15 111 5.23 g (27.5 mmol) of 34 and 3.8 ml (27.5 mmol) of triethylamine are

initially introduced in 50 ml of methylene chloride. 4.14 g (27.5 mmol) of ethyl
malonate chloride are added dropwise with ice-cooling, and the mixture is
then stirred at RT for a further 1 h. The reaction mixture is extracted with

20 water, the organic phase is then separated off, dried using NaSO, and evapo-
rated in vacuo. Purification by column chromatography on silica gel with ethyl

acetate gives 2.85 (34%) of 35 as colourless crystals.

o,

1.2 2.0 g (6.6 mmol) of 35 are dissolved in 20 ml of THF and 20 m! of gla-
cial acetic acid, 2g of 5% Pd/C are added, and the mixture is hydrogenated.

25

The catalyst is filtered off. BN HCl is added, and the solvent is then evapo-
rated in vacuo, giving 1.6g (97%) of 36 as solid substance.

30 11.3 1.5 g (10.5 mmol) of 4-chlorobenzyl alcohol, 1.7 g (10.5 mmol) of CDI
are stirred at RT for 2 h in 10 ml of DMF. 1.04 ml (7.5 mmol) of triethylamine
and 1.6 g (7.5 mmol) of 36 are then added, and the mixture is stirred at RT for
16 h. The reaction mixture is then added to water. The resultant precipitate is

35 filtered off with suction and purified by column chromatography on silica gel



1H NVR (DVBO-d6) 8 [PPnj 10.31 (s, 1H), 8.36 (s2H)1H),7 g 86 (d,J J = ;
8 9 1 7.56 1H), 7.42 (s = g 9,

5H2)2 (‘é’%ﬂwm‘}f 05- 3. 89 Ersn 2E)|) 2. 86- (2 68 (m 4H)PC1ng%?é‘-‘%9q§g“
(m '2H), 2.47-2.31 (n- 2H), 2.19-2.02 ¢m 1H), 1.66-1.56 (m 1H)

"Al6" O 0 NA 3.25 (A) HNI-L"------ NHO ---r--;NC C
N- NHCI

with petroleum ether/ethyl acetate (1:1), giving 1.46 g (51%) of 37 as pale-

yellow crystals.

114 1.46 g (3.8 mmol) of 37 are dissolved in 10 ml of ethanol, 3.0 m! of
aqueous 2N NaOH are added, and the mixture is stirred at RT for 16 h. The
solution is acidified using 1N HCI and evaporated in a rotary evaporator. The
residue is taken up using ethyl acetate and washed with water. The organic
phase is dried using NaSO4 and evaporated in a rotary evaporator, giving

10 0.47 g (35%) of 38 as amorphous solid substance.

11.5  0.47 g (1.32 mmol) of 38, 0.178 g (1.32 mmol) of 5-aminobenzo-
triazole, 0.28 g (1.46 mmol) of DAPEC! and 0.20 g (1.48 mmol) of HOBt are
15 dissolved in 5 ml of DMF and stirred at RT for 16 h. The reaction mixture is
then evaporated in vacuo. The residue is taken up in 20 ml of ethyl acetate
and washed by shaking twice with water. The organic phase is dried using
MgSQ,. and evaporated in vacuo. A white precipitate precipitates out in the

process and is filtered off with suction and dried, giving 0.14 g (22%) of 39 as

20
colourless solid substance; RT [min] 3.33 (method C).
The following compounds are obtained analogously to the above examples
25 the following compounds
No. Structure and/or name RT [min]
{method)
30 IIA1 i1 O
0
N K\NJ\O o | 323
N, NN
N H
-
Ci
35 3,5-Dichlorobenzyt 4-{2-[('1H-benzotriazole-5-
carbonyl)amino]ethyl}piperazine-1-carboxylate




3,5-Dichlor obenzyl {1 -[(1 H benzotriazoi-5-yi-

car banoynet h Jgﬁ}/rrol I di n-3-yl}crbamate 1H NVR ( DVBO- d5
[ PPI T1] 15. 5 ( yigd16 9 97 (s, 1H), 8.35 (s, 1H), 7.90 ¥ T/EII%Q}W‘)OPZ?‘O
(d, J =7.4, 1H, 7.61 -7.35 (m 4H, %04 (s, 2H), 4.05 (s, 1H
3.45-3.35 (m 2H, covered by water), 2.89-2.77 (m 2H), 2.63-2.53 (m
2H) 2.22-2.12 (m 1H), 1.72-1.63 (m 1H WO

2010/ 112116PCTLERP2010/ 001324 66 "A17" CL. H CL N-NN*H HNN - J H
3, 5-Di chl orobéﬁgi'll (1R, 58)-6-[(3H benzot ri azol e- 5-
car bonyoami no] - 3- azabi yI 03. . 01hex c boxyl ate 3 923 éégA)lz

H NVR (DVBO-d6) 8 , . 8,
( 1O LPR! ’fﬁ&ww(d J @

(s 1H) 7.191 (s, 2H)\-7 (s, , 2H, 5.07 (d,
= , 2I—I)3.67 (d, B = 0.7, 1H), 3.61 (d, J = X0 mFH) . 3.54 (dd,
J = 2.6, 1H) 3.47 (dd, J = 10.7, 2.6, 1H, 2.63X5,|1H),

1
1.97- % 82 (m 2H) "A18" O r-\ N-( Nt jO
4-Trifluoromethylbenzyl 4-{2-[(1H-benzotriazole-5-

carbonyl)aminolethyl}piperazine-1-carboxylate
I1A3ll O

0 ~
10 N‘I’NUMN/\/NU o 3.12 (A)
) i Fiﬁ

4-Chloro-2-fluorobenzyl 4-{2-[(1H-benzotriazole-5-

carbonyl)aminolethyl}piperazine-1-carboxylate

"H-NMR (DMSO-ds) & [ppm] 8.61 (t, J = 5.8, 1H), 8.44 (s, 1H), 7.94 (s, 2H)

7.58-7.41 (m, 3H), 7.34-7.27 (m, 1H), 5.10 (s, 2H), 3.47-3.39 (m, 6H), 2.53
O

(t, J =7.0, 2H), 2.47-2.38 (m, 4H)
N //‘\ Cl
20 % N g \/@’ 2.72 (A)
AP

!|A4H

4-Chlorobenzyl 4-{2-[(1H-benzimidazole-5-
. carbonyl)amino]ethyl}piperazine-1-carboxylate
W 25 hydrochloride
"H-NMR (DMSO-ds) 8 [ppm} 9.75 (s, 1H), 8.37 (d, J = 1.0, 1H), 8.12 (dd, J
8.7,1.0, 1H), 7.99 (d, J = 8.7, 1H), 7.44 (s, 4H), 5.14 (s, 2H), 4.25-4.10 (n,
2H), 3.73 (t, J = 7.0 Hz, 2H), 3.71 — 3.56 (m, 2H), 3.40-3.1 (m, 6H)
30 "ASII O

~ AL

N 0 r 0 3.15 (A)
O T
N

N cl

15

J=o

35 4-Chlorobenzyl 4-{2-[(1H-benzotriazole-5-carbonyl)-

aminolethyl}piperazine-1-carboxylate




BN fatOH . C 0---C31 C 3, 5-Dichl orobenzyl 442-hydroxy-2-(2- oxo- 2, 3-
di hydrobenzoxazol Det hyl ] pi perazi ne-1- carboxylate 1H NWVR

(DVBO- c16) B9Y3EM !L%/.S 50 (s, 1H), 7.56 (t, J = 1?9, 1H) PCT/EPYN 0/pQY324)
=1.9, 2H, 7.24 (d, J = 1.1, 1H), 7.123(dd, J =8.0, 1.1, 1H), 7.01
(d, J =8.0, 1H, 5.09 (d, J 4.0, 1H, 5.07(s 2H), 4.74-4.70 (m

1H), 3.50 3.30 (m 8H), 2.49- 2 38 (m 2H) Phar macol ogi cal data
Aut ot axi n i phibition (enzyme test) Table 1. Conpound No. 1 C50 "11"

“13" B "15"| "A6' |g Gl
o 3.12 (A)

(\N/U\g Cl

O
5 //N N Yy N \)
N H
N
H

N-{2-[4-(3,5-Dichlorophenylcarbamoyl)piperazin-1-

yllethyl}-1H-benzotriazole-5-carboxamide
1 0 "A7" O

5 v N7 0 3.15 (A)

y K,N\/\.ﬁ,u\ OUCI

15 Cl
3,5-Dichlorobenzyi {2-[4-(‘1H-benzotriazole-5-

carbonyl)piperazin-1-yllethyljcarbamate
"H-NMR (DMSO-dg) 8 [ppm] 8.12 (s, 1H), 7.97 (d, J = 8.6 Hz, 1H),

20 7.56 (d, J = 8.6, 1H), 7.46-7.39 (m, 3H), 5.11 (s, 2H), 3.72-3.20 (m, 12H
[identified in there: 3.52 (t, J = 5.8, 2H), 3.32 (t, J = 5.8, 2H)]
IIA811 H
@] N
TITT0 ., oy o
¢ 07N N, 0
0]
4-Chlorobenzyl 4-[(2-ox0-2,3-dihydrobenzoxazol-6-
ylcarbamoyl)methyl]piperazine-1-carboxylate
"H-NMR (DMSO-dg) 3 [ppm] 7.67 (d, J = 1.8, 1H), 7.40 (s, 4H),
30

7.20 (dd, J = 8.4, 1.9, 2H), 7.06 (d, J = 8.4, 1H), 5.10 (s, 2H), 4.18 (s, 2H)
3.68-3.04 (m, 7H)
"Agll

5
N ~N)LO 3.31(B)
N Q (\ | Cl
35 N N JH/N\,/
H




21" C "24" C "27" C "32" "33" C"39" B B C C"A4" " AS"

WO 2010/112116 PCT/EP2010/001324

4-Chlorobenzyl 4-[1-(1H-indazol-5-yl-
carbamoyl)ethyl]piperazine-1-carboxylate

IIA1 OII

o]

M

5 HN o) ( TNTQ
O)\O ﬁ N\) \\©\CI

3.89 (B)

4-Chlorobenzy| 4-[(2-ox0-2,3-dihydrobenzoxazol-6-

10
ylcarbamoyl)phenylmethyllpiperazine-1-carboxylate
Qf’ ] 1]
h A N Cl
O Y0 T |
O N O
N
b hig
15 O
4-Chlorcbenzyl 4-[1-(1H-indol-5-ylcarbamoyl)ethyl]-
piperazine-1-carboxylate
1IA12II H
N P Cl
=
\/’
N bl
O
4-Chlorobenzyl 4-[1-(1H-indazol-5-ylcarbamoyl)-1-
£ methylethyl]piperazine-1-carboxylate
. 25 [} tF
A13 o N/_\N—(O
3.28 (B
" NM ./ o (B)
A H
0™ "o
30 Cl

4-Chiorobenzyl 4-[2-(2-ox0-2,3-dihydrobenzoxazol-
6-ylcarbamoyl)ethyl]piperazine-1-carboxylate

IIA1 4!!

H
s N\ED/ 5 K/NYO\/Q/ 2.35 (C)

O




C "AL0" C "All" "Al 2" "A13" C "Al14" C "A15" "Al6" C "AL17"
C "A18" C 68 1050: <100 nM= A 100 nM- 11..tM=B
WO 2010/112116 PCT/EP2010/001324
65
4-Chlorobenzyl 4-[3-(1H-benzotriazol-5-yl-
carbamoyl)propyllpiperazine-1-carboxylate
IIA15II
3.25 (A)

5 ‘atel!

N\\N,NH Cl
10 3,5-Dichlorobenzy! {1-[2-(1H-benzotriazol-5-yl-
carbamoyl)ethyl]pyrrolidin-3-yl}carbamate
a "H-NMR (DMSO-ds) 5 [ppm] 10.31 (s, 1H), 8.36 (s, 1H), 7.86 (d, J = 8.9,
1H), 7.64 (s, 1H), 7.56 (s, 1H), 7.42 (s, 2H), 7.35 (d, J = 8.9, 1H), 5.02 (s,
2H), 4.05-3.89 (m, 2H), 2.86-2.68 (m, 4H), 2.68-2.56 (m, 2H), 2.47-2.31 (m
15

2H), 2.19-2.02 (m, 1H), 1.66-1.56 (m, 1H)

IIA1 6"

S
- &

3,5-Dichlorobenzyl {1-[(1H-benzotriazol-5-yl-
carbamoyl)methyl]pyrrolidin-3-yl}crbamate

N
¥ 5

3.25 (A)

i 25 "H-NMR (DMSO-dg) 6 [ppm] 15.52 (s, 1H), 9.97 (s, 1H), 8.35 (s, 1H), 7.90
(s, 1H), 7.70 (d, J = 7.4, 1H), 7.61 — 7.35 (m, 4H), 5.04 (s, 2H), 4.05 (s, 1H
3.45-3.35 (m, 2H, covered by water), 2.89-2.77 (m, 2H), 2.63-2.53 (m, 2H)
2.22-2.12 (m, 1H), 1.72-1.63 (m, 1H)

30

35



5> 1 p.M=C 10 15 20 25 30 69 Exanple A: Autotaxin test (enzyne
test) 5Test description The autotaxin activity is neasured indirectly

usi ng Anpl e¥OREHVIgbHgent .
i ndicator for the H202 f or ned.

I n det aigk,

Anpl ex Red is neasured here aBCTERWMYBHAIC
aut ot axi n converts the

substrate | ysophosphati dyl choline (LPC) 10 into phosphocholine and

| ysophosphatidylic acid (LPA).

After this reaction, the

phosphocholine is reacted with alkaline phosphatase to _give inorganic
phosphate and"&holline. In the next step, &hioline is oxidised by

chol i ne oxildase tao give bet ag_lne wi th formatj 0f~,11202 HZ:% rg\gcts
with Anpl ext Red 15 reagentnibN the presence r oxi dase (hor @r( ilsh
peroxidase)| in a 1:1 stoichiogetry and forns e highly fluorescent
resorufin. [The fl uorescencey pasured in a/reaction-dependent
kinetLc node in orider that f CA si gnal’s from possi bl e ot her

fl uorescent| substances which are nt acti on can

be correcte
the test su
concentrati

of DMSO areg pre-incubated together with 10
purified reconbi naS-Aligderpenzyi{ 1R, b reH(

with 384 we
30 add?Ption

final conce

d out.
bst ance
ons di s

Il s at
of 5p1 o
ntratio

ve 20in the re
Test procedure H of a@“%gndard sol
s (substances with t ‘55 nane A(n)) in
solved in 20mM HepesHpH 7. 2 wi th a maxi
(16 ng) of

beamtflaéolmfat

ot At seE ERPE SRRy | "

n of [PC |s 75 edMboXfatari xture is incub

the incub ¥ _Red reagent per

ffor 90 m n.
Ghorseradls

h*b

Ut i on or af
i ndi vi dua
mum of 7. 7%
ni ghl y

provi ded
tiated by
where t he
at ed at 37C

hxi dase

Nﬂ\/ﬂﬁ.(ayb%@ ~dahdl [pare] 15@'10@. #H%e8.78 (ddbed.8atd),t he

fl uor escendegi t t f_ 485
am e Te BN Mg ot 388 (ot Hed il B B T So eFbi Sy 7o 3=
autot axin i|s, QaﬂHleﬁBEf@dlﬁleOem‘iH) 8l & (:teueetmom 1(P-f) Brﬁ (‘d@oa S @{D'TBC-
Materi@l: 5 Mcrotitre pla n cropl at'e, vol une,
bl ack Cor ni|rig: T, #%ﬁﬁfdQOPrdtOeT 2 6e&|dh‘1§i ﬁ&lﬁ% H‘dﬂt dt%?x'I @Z((Baolhfbw rdl e
H 5 Expr esqi 0w18DLUbL ratet=a=1 ybUpIIprllaLl ubl chotne \\,n eken “gg );
Avanti Pol ar //‘\ ’/<
N 3.49 (A)
, 3,5-Dichlorobenzyl 4-[2-hydroxy-2-(2-oxo0-2,3-
Ll o5 dihydrobenzoxazol-6-yl)ethyllpiperazine-1-
carboxylate
"H-NMR (DMSO-ds) 3 [ppm] 11.50 (s, 1H), 7.56 (t, J = 1.9, 1H),
7.41(d, J=1.8,2H),7.24 (d, J = 1.1, 1H), 7.12 (dd, J = 8.0, 1.1, 1H), 7.01
20 (d, J=8.0, 1H), 5.09 (d, J = 4.0, 1H), 5.07 (s, 2H), 4.74-4.70 (m, 1H), 3.50
3.30 (m, 8H), 2.49-2.38 (m, 2H)
35

Pharmacological data




Li pids # 830071P 15 Standard: Cl4 LPA, Avant Pol ar
857120P 20 Detection reagent:
di ssol ved i WO2%%EEH6 of “DVBO per oxi dase type VI-A (horg
Sigma # P6782; dissolved in 7.45 m of ¢test buffer,
Sigma # C5896; dissolved in 2.47 m of test buffer
1: 100 dilution of Ampl ex Red reagent

1.08219, pH 7.9, 0.1% of BSA,
ol l owi ng exanples relate to

reagent m x
buf fer: 200
l'ipid-free,

lri.s

%n

éslbise

medi canent sTgpjél4 Exanpl e B:
active ingredient _of the formula |

Merck, Cat #
B488ZYi0e 19Rt) 1
I nj ection
and

Anpl ex Red reagent;

bd wat er

Li pids, Cat#

| nvitrogen #Al 2222;
%%&H%‘E P/po1324y

chol i ne oxi dase;

25Det ecti on

in test buffer Test

vials A solution of 100 g of an
5 g of diso- 5dium
is adjusted to pH 6.5

iltered, transferred into

oril e conditi ons and seal ed

on vial contains 5 ng of active
A mxture of 20 g of an active

) of soya lecithin and 1400 g of
Aat-o-rpul ds and 15al | owed to cool .

ive ingredient. Exanple D:

Sol ution 20A solutiqen i'S prepared from 1l g of an active ingredient of
NaH2PO4 2 H20, 28.48 g of Na2HPO4 12 H20

hydr ogenphaspliatepdund 3ol of bi d&5Qill ¢
usi ng 2 N hydrochhonic—aci-d;—sterite—
injeckion vials, |yophiljised under stg
under “steri|l e condisti ong. Each Bnj ect
i ngredient. 10Exanple C| Suppositories
i ngredi ent jof the'®rmulla | with 100 ¢
cocoa butter—s uﬁlﬂed, potted
Each suppository cgztairs 20 ng of act]
t he fq@nul [,_9.38 g of
and 0.1 g af benZ@¥koni um chl orCde in
The pH is adjusted-t6—6-8—and—ihe——sol
Sterilised|by irradiatign. This>~soluti
eye drops. |25 Example E| O ntnent
ingredient |[of the fornmulla I are m xed
aseptic conditions3" C
15 “39" B
IIA1IF B
IIA2H C
I|A3|I C
|IA4II
20
!IASH
IIA61!
IIATII
. IIABII C
1 25 uAgH
"A10" C
IIA1 1"
IIA-EzII
IIA13II C
30 !FA14H C
I|A4I 5"
IIA16H C
llAtE 7[1 C
35 A18 C

940 m of bidistilled water.

ution is made up to 1 | and

on can be used in the form of
500 ng of an active

with 99.5 g of 30Vaseline under



72 Exanple F. Tablets A m xture of 1 kg of active ingredient of the
formula I, 4 kg of |actose, 1.2 kg 5of potato starch, 0.2 kg of talc
and 0.1 kg B0 MaYHNELl%um stearate is pressed in a convenPEHEEIOIENAY
to give tablets in such a way that eaclgtablet contains 10 ng of
active ingredient. Exanple G Dragees 10 Tablets are pressed

anal ogously to Exanpl e E and subsequently coated in a conventi onal
manner with a coating of sucrose, potato starch, talc, tragacanth and
dye. 15 Exanple H Capsul es 2 kg of active ingredient of the
formula | ayesa:-ntroducedpinpt @ Alard gel atine 20capsules in a
conventional manner in such a way that each capsule con- tains 20 ng
of the active ingredi 860 nMexdmle B: Anpoul es 25A sol ution of 1 kg of
active ingredient of the formula | in 60 | of bidistilled water is
steriFe filtered, transtitredinto anpoul es, |yophilised under
steril'e conditions and seal ed under sterile conditions. Each anpoul e
contains 10 ng of active ingredient. 30 73 Patent Cd ains 1. Conpounds
of the formula I 10i n which Rldenotes H, A Hal, OR3, N(R3)?2,
N=CR3N(R3) 2, SR3, N2, CN,

10

B

15

20

AT
L

25

30

35



COOR3, CON(R3)2, NR3COA, NR3S02A, SO2N(R3)2, S(0)mA,
-[C(R3) 2], N(R3)2, O[ C(R3)21IN(R3) 2, S[C(R3) 2] N(R3) 2,

15- NR3[ C( R3W2LMI/NZR3) 2, NHCON(R3) 2, CON(R3) 2, CONR3[ C( R3V/EPN(IRB)12240r
COA, R3denotes H or A Xdenotes 0, NH @ CH2,

denotes CH2, CH20 or is absent, 20denotes 25 30 74 0 0 10 00
NpCIN O 15H R4 denotes H, A or phenyl, 30Het denotes
WD 2010/ 112116PCT/ EP2010/ 001324 75

Example A: Autotaxin test (enzyme test)
Test description

The autotaxin activity is measured indirectly using Amplex Red reagent.
Amplex Red is measured here as fluorogenic indicator for the H,O, formed.
In detail, autotaxin converts the substrate lysophosphatidylcholine (LPC)
10 into phosphocholine and lysophosphatidylic acid (LPA). After this reaction,

the phosphocholine is reacted with alkaline phosphatase to give inorganic

/«‘3.'-9"’4)

phosphate and choline. In the next step, choline is oxidised by choline oxi-

dase to give betaine, with formation of H,0,. H,O; reacts with Amplex Red
15 reagent in the presence of peroxidase (horseradish peroxidase) in a 1:1

stoichiometry and forms the highly fluorescent resorufin. The fluorescence

is measured in a reaction-dependent kinetic mode in order that fluorescent

signals from possible other fluorescent substances which are not involved
20 in the reaction can be corrected out.

Test procedure

= 1.5 pl of a standard solution or of the test substances (substances with the
-2 name A(n)) in individual concentrations dissolved in 20mM Hepes pH 7.2
with a maximum of 7.7% of DMSO are pre-incubated together with 10 pl
(16 ng) of highly purified recombinant autotaxin in a black microtitre plate
provided with 384 wells at 22°C for 30 min. The reaction is then initiated by
30 addition of 5pl of L-a-lysophosphatidylcholine (LPC), where the final con-
cenfration of LPC is 75 pM. The mixture is incubated at 37°C for 90 min.
After the incubation, Amplex Red reagent, peroxidase (horseradish peroxi-
dase) and choline oxidase is added, and the fluorescence is immediately

35 measured at 612 nm with excitation of 485 nm in a "Tecan Ultra multimode®



10Adenot es unbranched or branched al kyl haying 1-10 C atons, in which
1-7 H atons may be replaced by OH F, d and/or Br, and/or in which
one or two 04¥b3dp$ may be replaced by 0, NH and/ or SPCHERBHO0/B81824
al kyl haying 3-7 C atons, Hal denotes F-5;Cl, Br or |, ndenotes 0, 1, 2
or 3, ndenotes 0,1 or 2, 20pdenotes 0, 1, 2, 3, 4 or 5, and
pharmaceutically usable salts and stereoi soners thereof, including

m xtures thereof in all ratios. 252. Conpounds according to Claiml in
whi ch RldentRaserHihe agtivity lehenitaiawn is Dalgulaiedbndirectivt Wa aiedection of the
stereoisonep§ot%§ﬁ¥g, including m xtures thereof in all ratios. 30
3. Conpounds?aécorditig to Caim1 or 2 in which Xdenotes 0 or CH2,
and pharnmaceutically usable salts and stereoi soners thereof,
including mxtures thereof in all ratios. 35 4. Conpounds accordi ng
to ong or nt&eAl Cains 1-3 in which 76 Ydenotes CH2 or CH20, and
pharnticeutically usable salts and stereoi soners thereof, including

m xtures thereof in all ratios. 5 5. Conpounds according to one or
nmore of C aMiofitrd platewhi B8 ridensibies 384 lwelisc berdiiaolmensiaek Carking,
havi ng 1-10 C at ons,

Cat#3677
10 Protein: recombinant autotaxin (Baculovirale Hi5 Expression)
Substrate: L-a-lysophosphatidylcholine (chicken egg)); Avanti Polar
Lipids # 830071P
15
Standard: C14 LPA, Avanti Polar Lipids, Cat# 857120P
Detection reagent: Amplex Red reagent; Invitrogen # A12222; dis-
20 solved in 1.923 ml of DMSO peroxidase type VI-A
(horseradish) from Sigma # P6782; dissolved in
7.45 ml of test buffer, choline oxidase; Sigma #
C5886; dissolved in 2.47 ml of test buffer
25 Detection reagent mix: 1:100 dilution of Amplex Red reagent in test buffer
Test buffer: 200 mM Tris HC!, Merck, Cat # 1.08219, pH 7.9,
0.1% of BSA, lipid-free, Roche Cat#775835
30

The following exarnples relate to medicaments:

35



in which 1-7 H atons may be replaced F and/or C, and _
pharmaceutically usable salts and stereoi soners thereof, including
10mi xt ures WRSOHBFI2IW al |l ratios. 6. Conpounds accor di ngCT/BPIm@0Es24
more of Clains 1-5 in which pdenotes 152 or 3, 15and _ _
pharmaceutically usable salts and stereoi soners thereof, including
m xtures thereof in all ratios. 7. Conpounds according to one or nore
of Clains 1-6 in which 20Rldenotes Hal, Xdenotes 0 or CH2, Ydenotes
CH2 or CH20ExpowyletlsingectBon viglg010/ 112116PCT/ EP2010/ 001324 77
Het denotes 30 WD 2010/ 112116PCT/ EP2010/ 001324 78
A solution of 100 g of an active ingredient of the formula | and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

10 Example C: Suppositories
A mixture of 20 g of an active ingredient of the formula [ with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

15 allowed to cool. Each suppository contains 20 mg of active ingredient.

Exampie D: Solution

A solution is prepared from 1 g of an active ingredient of the formula ,

20
9.38 g of NaH,POQ, - 2 H;0, 28.48 g of Na;HPQ,4 - 12 H,0 and 0.1 g of
benzalkonium chioride in 940 m! of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
o solution can be used in the form of eye drops.
T 25
Example E: Ointment
200 mg of an active ingredient of the formula | are mixed with 99.5 g of
30 Vaseline under aseptic conditions.

35



10Adenot es unbranched or branched al kyl having 1-10 C at ons,

in which 1-7 H atonms may be replaced F and/or O, Haldenotes F, O,

Br or |, dewsx®s$0/Li2i1% or 3, 15and pharmaceutical |y usabbergpidisomazy
st ereoi sonmers thereof, including m Xt ures thereof in all ratios.

8. Conmpounds according to Claim1l sel ect ed fromthe group No. Nane

and/ or structure "11" 3,5-Di chl orobenzyl

4-{[ (2- oxo- 2, 3-di hydr obenzoxazol - 6-yl -

car banoyl ) nExamplerf:nPabigter i di ne- 1- car boxyl ate " 13"

3, 5-Di chl orobenzyl 443-hydroxy- 3-(2-oxo- 2, 3-di hydr obenz-

oxazol - 6- yppropyl i pi perazi ne- 1- carboxylate "15" 4-Chl o obenzyl

4-1(2)-3-chpy =(
oxazol - 6- yDaquﬁT?f& %-efggpﬁga\% !Rpgé yl % the Igrm%aén gggéanczt%e 1.2kg
413, 3- d| fl uot p@‘@icﬁ 2tarsin- @kagobfhahtrambﬂzl kg of magnesuum stearate is pressed

oxazoP- 6-yl a erazi ne- 1-carboxy] ate "21" 3, 5-Di chl or obenzyl
4-{213- (2yo Béw?p Mw@ {2, 91YE- tgglets in such a way that each tablet Y

y1) 4, 5-di hg@,ﬁtgi}ysrﬂ;m £ ydd et erazi ne- 1-car boxyl ate "24"
4- Chi or obenzyl 4-( I—?—%enztgferlﬁ 'lze}gFgFE yl acetyl) pi perazi ne- 1-

Example G: Dragees
10

Tablets are pressed analogously to Example E and subsequently coated in

P

a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

15
Example H: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

20
tains 20 mg of the active ingredient.

Example I: Ampoules

£
H &Y

25 A solution of 1 kg of active ingredient of the formula | in 80 | of bidistilled

water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.

30

35



carboxylate 79 "27"

6- ( 2- {443- (4- Chl or ophenoxy) pr opi onyl i pi perazi n-1-y1}-

acet y1) - 3H DEAYUHZHI6- 2- one "32" 4-Ch orobenzyl PCT/EP2010/001324
4-[2- (1H benzotri azol -5-yl -

car banoyDet hyl car bam)yqpl peri di ne- 1-car boxyl ate "33" 4-Chl or obenzyl
4-12- (1H benzotri azol - 5-yl car banoyDet hy -

car banoyl ] pi per azi ne- 1- car boxyl ate "39 4- Chl or obenzyl

4-[2-(1H benzotri azol - 5- yl car banoy (RalenyClaims

am no] pi peri di ne-1-carboxylate "Al" 0 ocNA H40 C "ONr-N---NN,j H Cl
3, 5-Di chl orobenzyl 4-{2-[(1H benzotri azol e-5-carbonyl) -

ani nol et hyl ipi peoamamdt-cfahdeonhaae "A2" 0 o

5
Het—R-CO-X-Y@ l
== ~(R"),
10 in which
. R’ denotes H, A, Hal, OR®, N(R%), N=CR’N(R?,, SR®, NO,, CN,
o= COOR®, CON(R®)2, NR*COA, NR®S0,A, SO,N(R%),, S(O)mA,
[C(R*)2N(R)z, O[C(R*)]oN(R?)z, SIC(R%)2IN(RY)z,
15 -NRC(R%)2].N(R®)2, NHCON(R®),, CON(R®),,
CONRZ[C(R?),].N(R%); or COA,
R? denotes H or A,
X denotes O, NH or CHy,
Y denctes CH,, CH»O or is absent,
20 R denotes
0B
30

35



CNA -ICINJ \IV HM401 HF F F 4-Trifl uoronet hyl benzyl

4-{2-[ (1H benzotri azol e-5- car bonyl) -

ami noj et hyl W9 Pa&¥b21¥e- 1- car boxyl ate "A3" r--- NN--- 1( OBCH/BPH1H0@E24
4- Chl or o- 2-fl uorobenzyl 4-{2-[(1H benzayri azol e-5-carbonyl) -

am nol et hyl } pi perazi ne-1-carboxylate 80 O NN__ J Cl HiihtC N &cp
4- Chl or obenzyl 4-{2-R1lH benzi m dazol e- 5-car bonyDam nol -

et hyl | pi perazi ne-1-carboxylate ¢ () H

i o Nyg  H H b H,(N
n=2or3 t‘r}
H H Hj(H\ ;ﬁ'_‘/N\/\ /\)(
}‘WN N N n N N
10 W \Q‘gt X\ S:mgﬁ% ° k/Nﬁd,
- J\N ;,{'NJK/H.\ )?K\N/\
15 l\/)\'\/\u\br\ | H Q‘gﬁ o N,Pd
Ay e WL O
20 K/fod - ° K/Nﬁ‘i d H
Ji\/\N N .
Ql}r;' )%Q/\Nk/i];ﬂ WN\/\N/\ |
G

® B N ) OH N){
N \\/N?i or }(\k/@

R* denotes H, A or phenyl,
30 Het denotes

35



HCl 4- Chl orobenzyl 4-{2-[(1H benzotri azol e-5-carbonyDam no] -

et hyl | pi perazi ne-1-carboxylate 0 H

N-{2- [ 4- (3, oDiottil ierBphenyl car bamoyl ) pi perazin-1 C NSI PCI/ERR0164001324
syllethyl}- 1H benzotriazol e-5-carboxanide 4/ H 3,5-Di chl orobenzyl 0
0O1S H0O d C {244-0 H-benzotriazol e-5-carbonyl) -

pi perazi n-1-yget hyl }carbamate 81

N N 0

(TP I <Toh
N , N , N ,
H H H

5 y N S
N;D»} | (I}} ~ o=<N )
H N = H
10 A denotes unbranched or branched alkyl having 1-10 C atoms,
- in which 1-7 H atoms may be replaced by OH, F, Cl and/or Br,
and/or in which one or two CH; groups may be replaced by O,
NH and/or S,
15 or
cyclic alkyl having 3-7 C atoms,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2 or 3,
m denotes 0, 1 or 2,
20 p denotes 0, 1, 2, 3, 4 or 5,
and pharmaceutically usable salts and stereocisomers thereof, including
mixtures thereof in all ratios.
IS
25 2. Compounds according to Claim 1 in which
R' denotes Hal,
and pharmaceutically usable saits and sterecisomers thereof, including
mixtures thereof in all ratios.
30
3. Compounds according to Claim 1 or 2 in which
X denotes O or CH,,
and pharmaceutically usable salts and stereoisomers thereof, including
mixtures thereof in all ratios.
35

4. Compounds according to one or more of Claims 1-3 in which



a )-- 0

"4-[ (2- oxo- 2, 3-di hydr obenzoxazol - 6-yl car banoyOnet hyl ] pi per azi ne-1-carb
oxylate 0O WO N/H2H6Ch| or obenzyl H NN sio \ 4-Chl BEOBEHAYDO1324
pi perazine-1-carboxylate 0 Or140 a NNLH

4-[1-(1Hi ndazol - 5-yl car bamoyDet hyg- "Al 0" 0 7,-, )Ln 9i1;1- cN

-0 ci Il 4-[(2-0ox0-2, 3-di hydr obenzoxazol - 6-yl -

Y denotes CH, or CH»0,
and pharmaceutically usable salts and sterecisomers thereof, including

mixtures thereof in all ratios.

> 5. Compounds according to one or more of Claims 1-4 in which
A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced F and/or CI,
and pharmaceutically usable salts and sterecisomers thereof, inciuding
10 mixtures thereof in all ratios.
.
6. Compounds according to one or more of Claims 1-5 in which
P denotes 1, 2 or 3,
15 and pharmaceutically usable salts and stereocisomers thereof, including
mixtures thereof in all ratios.
7. Compounds according to one or more of Claims 1-6 in which
20 R' denotes Hal,
X denotes O or CHy,
Y denotes CH: or CH,0,
R denotes
L 25
30

35



-car boxyl ate carbanoyl ) phenyl net hyl ] pi perazine-1 HN40) 4-C
hl or obenzyl "AIl'" N 1/0 H 4-Chl orobenzyl piperazine-1 HC N'O

0 "----- " N'WO2010/02406] 1- (1H i ndol- 5-yl car banpyDet hyl ] - PCHEBUNY/DEHBR
"Al2" Nio H 4-Chlorobenzyl 4-[1-(1Hindazol-5-ylcarbanoyl)-1-nethyl -
et hyl Thi per azi ne-1-carboxylate H-.,,-- N>c....NCIl 0 0 82

] o N H b ﬁ-{\: |
n=2or3 i <_:\>
H H H ] ~
S eIt R OV G
o 5T Q% i
iN/\ P{'NJ\/H WN/\
15 K/N\/\ﬁk, " U;c o ° K/N;d,
|o ) RS R4 oA
MN/\ }‘“NW%N/\ %NLNJ(
20 I\/Nﬁd' 7 k/Nr?d "
S Ry KA
R WP X ’
}é\/\N\\/N?J\ or }(?:/O
Het denotes
30

35



"A13" 0 O/\fi cco /1\1 HN 111 0,040 C 4-Chl orobenzyl

4-[ 2-(2-o0xo0- 2, 3-di hydr obenzoxazol - 6-yl -

car banoyDet W} 100¢/b@tzi ne- 1- car boxyl ate "Al4" H ii 110 PEY/EP2Q@NMOQ3RH
4- Chl or obenzyl 4-[3-(1H benzotri azol - 5%l car banoyl ) propyl | -

pi perazi ne- 1-carboxylate "A15" 0 \/- HM----N--

/,N N o
S 0 <

5
v SN S
T . T
N ) o } Or N 5
H N :
H H
10 A denotes unbranched or branched alkyl having 1-10 C atoms,
e in which 1-7 H atoms may be replaced F and/or Cl,
a Hal denotes F, Cl, Bror |,
p denotes 1, 2 or 3,
15 and pharmaceutically usable salts and sterecisomers thereof, including
mixtures thereof in all ratios.
8. Compounds according to Claim 1 selected from the group
20
No. Name and/or structure
"11" | 3,5-Dichlorobenzy! 4-{[{2-ox0-2,3-dihydrobenzoxazol-6-yl-
carbamoyl)methyllamino}piperidine-1-carboxylate
14 "13" | 3,5-Dichlorobenzyl 4-[3-hydroxy-3-(2-oxo0-2,3-dihydrobenz-
25

oxazol-6-yl)propyllpiperazine-1-carboxylate

"15" | 4-Chlorobenzyl 4-[(Z)-3-chloro-3-(2-ox0-2,3-dihydrobenz-
oxazol-6-yl)allyl]piperazine-1-carboxylate

" 4-Chlorobenzyl 4-[3,3-difluoro-3-(2-oxo-2, 3-dihydrobenz-
30 oxazol-6-yl)propyllpiperazine-1-carboxylate

"21" | 3,5-Dichlorobenzy! 4-{2-[3-(2-0x0-2,3-dihydrobenzoxazal-6-
yl)-4,5-dihydropyrazol- 1-yllethyl}piperazine-1-carboxylate

"24" | 4-Chlorobenzyl 4-(2-1 H-benzotriazol-5-ylacetyl)piperazine-1-

35 carboxylate




\----N.N 411Hsi 01 N_NHCl 3,5-D chlorobenzyl {142-0

H benzotri azol - 5-yl carbampyl1) - ethyl]pyrrolidin-3-yl}carbanate "Al6"
0 0 N-4, WNR2010/HRW040 a ' f\I-KIHO1 3, 5-Di chl or obenzyPCT/EP2010/001324
{1-[ (14 benzotri azol - 5-yl carbanoyl )- meghyl] pyrrolidin-3-yl}crbanate
WO 2010/ 112116PCT/ EP2010/ 001324 83 "Al7" d HNNC i

"27" B-(2-{4-[3-(4-Chlorophenoxy)propionylipiperazin-1-yl}-
acetyl)-3H-benzoxazol-2-one
"32" 4-Chlorobenzyl 4-[2-(1H-benzotriazol-5-yl-

carbamoyl)ethyicarbamoyl]piperidine-1-carboxylate

33" | 4-Chlorobenzyl 4-[2-(1H-benzotriazol-5-ylcarbamoyl)ethyl-

carbamoyl]piperazine-1-carboxylate

"39" | 4-Chlorobenzyl 4-[2-(1H-benzotriazol-5-ylcarbamoyl)acetyl-
amino]piperidine-1-carboxylate
1 0 IIAT n O

O
. N e .
. N\ u/\/N \J
N
H

Cl

15 3,5-Dichlorobenzyl 4-{2-[(1H-benzotriazole-5-carbonyl)-

aminolethyl}piperazine-1-carboxylate
HA2II O

20 H
N F
F

3

<

0
O>=

4-Trifluoromethylbenzyl 4-{2-[(1H-benzotriazole-5-carbonyl)-
aminolethyl}piperazine-1-carboxylate
25 ||A3u 0

PO Oy

Cl

30 4-Chloro-2-fluorobenzyl 4-{2-[(1H-benzotriazole-5-carbonyl)-

aminolethyl}piperazine-1-carboxylate

35



N *H HN H 3, 5-Di chl orobenzyl (1R 53)-6-R3H benzotri azol e- 5-

car bonyl ) am no] - 3-azabi cycl o[ 3. 1. OThexane- 3- car boxyl ate "A18" 0 Nx_
j o HN OHWCI WQ201¥1@lg 3, 5- Di chl or obenzyl PCT/EP2010/001324
412- hydr oxy- 2- ( 2- oxo- 2, 3-di hydrobenz- g,

oxazol - 6-yl ) ethyl ] pi perazi ne-1-carboxyl ate and pharmaceutically

usabl e salts and stereoisonmers thereof, including mxtures thereof in
all ratios. 9.__25Process for the preparation of conpounds of the

formula | and pharAd-| ceutically usgple salts ° :ﬁi st er eoi soners
thereof, characterised in tihat _a)fof the pr i on of~toypélnds of
the formula | jn which 0 f’aou ¢ f/N@or il a
Het - NH- CO- OH2-[LI'l 84 in V\/nﬂ [ H
5 4-Chlorobenzy| 4-{2-[(1H-benzimidazole-5-carbonyl)amino]-
ethyl}piperazine-1-carboxylate
HA5|| /E
O
N N0
10 N H
H Cl
-
L 4-Chlorobenzyl 4-{2-[(1H-benzotriazole-5-carbonyl)amino]-
ethyl}piperazine-1-carboxylate
IIA6I! C[
15
X
O
(\)\1 N cl
/’NUJ\N/A\/N
N, H
N
20 H
N-{2-[4-(3,5-Dichlorophenylcarbamoyl)piperazin-1-yljethyl}-
1H-benzotriazole-5-carboxamide
IIA?" O
o N ~
25 N NK h o
) AN J\ Ci
N~ O
oy
Cl
30 3.5-Dichlorobenzy! {2-{4-(1H-benzotriazole-5-carbonyl)-
piperazin-1-yllethyllcarbamate

35



Het has the meaning indicated in daiml, and L denotes C or Br, is

reacted with a compound of the fornula I1I in which X Y, RL and
have the medd 4y g’n?i'l’d"i cated in Caim1, 15 or b)for thep‘ﬁTF@B%Pﬂﬁ’P@*é%
of conpounds of the formula I in whichsg: r--N7----\ ,Nl----- / a

conmpound of the formula IV 25 Het 1V in which 30Het has the neaning

indicated in Claim1, and L denotes Cl or Br, is reacted with a
COITpOUﬂd of the—formila-\V-_ \W2010/112116PCT/EP2010/001324..85
H

L
OT[ j/Nj]o/\N/\ o
O%ﬁ K/N\[}/O\/@/

O

4-Chlorobenzyl 4-[{(2-oxo-2,3-dihydrobenzoxazol-6-yl-
carbamoylymethyl]piperazine-1-carboxylate

N
10 NSD\ j\rO)LO/\@\@
N

4-Chlorobenzyl 4-[1-(1H-indazol-5-ylcarbamoyl)ethyl]-

O
}

piperazine-1-carboxylate

15 “A1 o"

HN
OA\O

20

4-Chiorobenzyl 4-[(2-ox0-2,3-dihydrobenzoxazol-6-yl-

carbamoyl)phenylmethyl]piperazine-1-carboxylate

- "A114" H

4-Chlorobenzyl 4-[1-(1H-indol-5-ylcarbamoyl)ethyl]-

piperazine-1-carboxylate

30
"A12" H ~_ -~
N _>C Cl
b b
O
35 4-Chlorobenzyl 4-[1-(1H-indazol-5-yicarbamoyl)-1-methyl-

ethyllpiperazine-1-carboxylate




5o0r in which X, Y, R

10 C)
4 n which

10

15

20

25

30

35

and p have the neanings indicated in Claima1l,

for the preparation of conmpounds of the fornula | in which
15 R deY&t%040/1121165 conpound of the fornula VI 20 HBET/EPEMIEORIBIA

Het has the nmeaning indicatggd in Caiml,

"A‘t 3"

0
o) 7N
_fi::)_ yh”/ﬁﬂ\—Aﬁ_4%
HN N
OAO H

4-Chlorobenzyl 4-[2-(2-ox0-2,3-dihydrobenzoxazol-6-yi-

Cl

carbamoyl)ethyl]piperazine-1-carboxylate

||A14||

SO L

4-Chlorobenzyl 4-[3-(1H-benzotriazol-5-ylcarbamoyl)propyl}-

piperazine-1-carboxylate

IIA1 5”

O

H~§’¥@\ %
N Cl
N. _NH
N7 Cl

3,5-Dichlorobenzy! {1-[2-(1H-benzotriazol-5-ylcarbamoyl)-
ethyi]pyrrolidin-3-yljcarbamate

IIA1 6"

0O
O

I N’Q
HN/l\/N\ H O
N\
N-NH Cl

3,5-Dichlorobenzyl {1-[{1H-benzotriazol-5-ylcarbamoyl)-
methyl]pyrrolidin-3-yl}crbamate




and Ldenotes O,

nodi fi ed

for the pre

Br, | or afree or reactively functionally 25 30 O

Bg):ou |s reacted wth a conmpound of the fornmula V,

d)
conpounds of the formula | in WhPEWEBEN0/001831 5

00 AN R denotes HH a conmpound of theghormula VII 00

10Het .

, N,

...... oo ., ,N"-----,,........ HHin which Het has

t he rreanl ng |nd|cated I n Cla|m1 15

A
7

10

15

20

25

30

35

"AT 7|| C!
H Cl
N—N
"
N\@( E
O
H O
-
@]
H
3,5-Dichlorobenzy! (1R,58)-6-[(3H-benzotriazole-5-
carbonyl)amino]-3-azabicyclo[3.1.0]hexane-3-carboxylate
IIA1 8!! O

3,5-Dichlorobenzyl 4-[2-hydroxy-2-(2-ox0-2,3-dihydrobenz-

oxazol-6-yl)ethyl]piperazine-1-carboxylate

and pharmaceutically usable salts and stereocisomers thereof, including

mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | and pharma-
ceutically usable salts-and sterecisomers thereof, characterised in that

a) for the preparation of compounds of the formula | in which
O

N)J\/H\
LG

R denotes H ,
e ‘J-d

a compound of the formula Il

Het-NH-CCO-CH,-L Il



is reacted with a conmpound of the formula VIII HO (Rl)p in which
Rl and p have the neanings indicated in aim1, and a conpound

sel ected fr®R N 1GiHup carbonyl di i nidazole, phosgene, 8CBHBYEMAEI324
triphosgene, e)for the preparation of ggonpounds of the formula | in
which 87 5 00 P PN R denotesH a conpound of the fornmula I X 0 10
Het.,I X NNNH2 in which Het has the neaning indicated in Caima1,

in which
Het has the meaning indicated in Claim 1,

and L denotes Cl or Br,

5
is reacted with a compound of the formula Il
HzN‘CN—— CO-X-Y -—Q I
10 (RY,y
. in which
X, Y, R"and p have the meanings indicated in Claim 1,
15
or
b) for the preparation of compounds of the formula | in which

N—/ N
R denotes }ng> \\/ 7& ,

a compound of the formula IV

N

i L)
N
Het™ S \\\ .
L

in which
30 Het has the meaning indicated in Claim 1,
and L denotes Cior Br,

is reacted with a compound of the formula V

35



15 is reacted with a conpound of the formula V and a conpound
selected fromthe group or carbonyl diim dazole, phosgene,

di phosgene, M@ 1PHbBdEne, 20 f) for the preparation oPCEERDUOKYS2DS
4he formula | in which 25 R denot gg00 a conpound of the fornula

X 30
HN N— CO-X-Y —@ \Y}
— (R7),

in which

X, Y, R"and p have the meanings indicated in Claim 1,
or

10
c) for the preparation of compounds of the formula | in which

O
N N7L
15 R denotes ﬁ; ./ '

a compound of the formula VI

Het-CH,-CO-L Vi

20
in which
Het has the meaning indicated in Claim 1,
¢ and L denotes CI, Br, | or a free or reactively functionally
25 .
modified OH group,
is reacted with a compound of the formula V,

30 or

d) for the preparation of compounds of the formula | in which
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Het - NH2X i n whi ch Het has the neaning indicated in Caim1l1l, 35 is

reacted wt ound of the formula XI WO
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a compound of the formula VII
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in which
Het has the meaning indicated in Claim 1,
15

Is reacted with a compound of the formula VIl

HO
20 \‘@ Vi
(R,

in which
T R' and p have the meanings indicated in Claim 1,
o
and a compound selected from the group
carbonyldiimidazole, phosgene, diphosgene, triphosgene,
30 or

e) for the preparation of compounds of the formula | in which
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in which X Y, Rl p have t he meanings indicated in Caiml,

‘and L denotes or a free or reactively functionally

10nodi fi ed M@‘P%bz i6amd/ or a base or acid of the fornuP&T{EPR&0/001324
converted into one of its salts. 1510 Mgdi canents conprising at | east
one conpound of the formula | according to CCaim1 to 8 and/or
pharmaceutically usable salts and stereoi soners thereof, including

m xtures thereof in all ratios, and optionally excipi ents and/ or

adj uvants. 2011. Use of corrpounds acc d| ng to aiml to 8 for the
preparation of a medi canent for t tr at d prophyl axi s of
cancer diseases. 12. Use according thb C wier ent he cancer

di seases are associ at ed Zamiermtastur%ur from he d%/?w;?*{{ t umour s of
t he squanous epithelium of the bladder, of the st of the

ki dneys, of head and neck, of the oesophagus of the cervix, of the
thyrod, of the inteshigy plind detnbirkffiadk the brain, of the
prostate, of the urogenltal tract, of the lym 30phat|c system of
the stomach, of the larynx and/or of the | ung. 13. Use according to
Claima1l2, where the tumour origiyates fromthe group nonocytic

| eukaem a, |ung adenocarci noma, {small-cell |ung carcinonas,

pancreatic cancer, ovari aﬂﬂeéah IQI i obl ast onxs and 35br east
carci q@ma and col on carci nomay 89 14.Nise accor di ng to C aim13,
where 'the disease to be treated is a tunmour of the blood and i mune
system 515. Use according, yRickl ai m 14, where the tumour originates
fromthe group of acute nyeloid | eukaem a, chronic nyeloid | eukaem a,
acute | ynphat i ¢ | eukaeni aHghbas thecmeaming indigaled incClagmkigeni a. 16. Use
of conpounds of the fornula | according to Cdaim'l to 8 and/or 10
physi ol ogi cal | y acceptabl e salts and sol vates thereof for the

pr epar, gtl on of a nedi gaeBbled With b%rﬁﬁm@ﬂheqa‘arrﬁ&'fﬁws where a
therafo utically effective anobunt of a conpound of t formula | is
adni ni stered i n conbi AR ﬁ&@m@@%d&@eo@ﬁe‘rqpyhegmtm compound fromthe

1) 15 dro
moduratbr, 3 1ot noi SPERERIEHRIE ifespeha; AR OT e, Elsenee)

antiproli feratl ve agent, 6) prenyl-protein transferase inhibitor, 7)
HMG- CoA reductase inhibitor, 8 H YV protease inhibitor, 9) reverse
trans%l pt ase i%hi bitor 20and 10) ot her angi ogenesis i nhi bitors.

f) for the preparation of compounds of the formula | in which

N N
25 Y
R denotes 0 0 N Ijg

a compound of the formula X
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Het-NH, X

in which

Het has the meaning indicated in Claim 1,

35 is reacted with a compound of the formula Xl
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in which
X, Y, R, p have the meanings indicated in Claim 1,
and L denotes Cl, Br, | or a free or reactively functionally

10 modified OH group,

vk

and/or a base or acid of the formula | is converted into one of its salts.

10. Medicaments comprising at least one compound of the formula |
1
> according to Claim 1 to 8 and/or pharmaceutically usable salts and
stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

20 11, Use of compounds according to Ciaim 1 to 8 for the preparation of a

medicament for the treatment and prophylaxis of cancer diseases.

12.  Use according to Claim 11, where the cancer diseases are associated
(N o5 with a tumour from the group of tumours of the squamous epithelium,
of the bladder, of the stomach, of the kidneys, of head and neck, of
the oesophagus, of the cervix, of the thyroid, of the intestine, of the
liver, of the brain, of the prostate, of the urogenital tract, of the lym-
30 phatic system, of the stomach, of the larynx and/or of the lung.

13.  Use according to Claim 12, where the tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, small-cell lung
carcinomas, pancreatic cancer, ovarian carcinoma, glioblastomas and

35 breast carcinoma and colon carcinoma.
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14.

15.

16.
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Use according to Claim 13, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 14, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Use of compounds of the formula | according to Claim 1 to 8 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours where a therapeuti-
cally effective amount of a compound of the formula | is administered
in combination with radiotherapy and a compound from the group 1)
oestrogen receptor modulator, 2) androgen receptor modulator, 3)
retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative
agent, 6) prenyl-protein transferase inhibitor, 7) HMG-CoA reductase
inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase inhibitor

and 10) other angiogenesis inhibitors.



