WO 2010/ 083870PCT/ EP2009/ 009218 - 1 - Novel heterocyclic corrpounds as
Met AP- 2 i HP BI0@3B7The i nvention relates to conmpounds of tHel/FA0pRN04218
| 5-Y-X-R in which 10 2denotes pyrrolidiinyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, imda- zol yl, im dazol i nyl,

i m dazolidinyl, 2-oxa-5-azabicyclo[2.2.1]hept 155- yl, norphol i nyI or

N, denotes im dazopyr| m di nyl, imdazotriazinyl, triazolopyrimdinyl,
triazol otriazi nyNovel bebencpqycﬂazcompomdmzm Mﬁ’kAHrZhlni]/lllbltors
tetrazol otriazinyl, tetrazol opyridazinyl, pyrazol opyridazinyl or

pyrrol o- 20pyri m di nyl, each of which is unsubstituted or

nmonosubstit nogen of the radical
D, denot es ﬁ{lé’%nf%“ %ﬁsﬁlﬂéoﬁwtﬁ%ﬁgﬂg{aés% A Hal, N2,
SCH3, or —0 25R6denot es H or atkyl having 1-60 atons, Xdenot es
O(CH2)% NH, NA, OC(=0), NHS02 for is a %g% denotes CH:CH (CH2), or
i s absent, denotes H, Ar, et t{or rbl Ar denotles phenyl , napht hyl
or bi phenyl, each of which is stl- tuted or nono-, di-, tri-
tetra- or pentasubstituted by Hall, A OR6, (CHZ)rTN(R6)2, NC2,

[ C(R6) 21 rCN, (CH2),"O000R6, CON(R&J 2, NR60O0A, NR6S02A, CORS,
S2N(R6) 2, S(0)pA, SROH, 35CH=CH CONH(CH2) pOH, NHCONH- Het, NHCONHA,
(OH2) mAr 1, O%@ﬁg‘} ri, O(OH2)nHet2, 0O(CH2)nDOOR6, WO

2010/ 063870P R2009/ 009218 - 2 - NHCONH (CH2)n, OHet , (CH2)nHet,
CH2NFI RCH2) 20 20WCH2) pNkl 2, 5CH2N( COA) CH2CH( OH) CH2COH,

CH2NH( CH2) pHet ,D CH2N( COA) ( CH2) pHet,  CH2N( CHO) ( CH2) pHet, COHet ,
NHCOCHRCH26CS

OO e 56t NGty ymolldiftgh Bk, piddchih i olidinyl, imida-

zolyl, imidazolinyl, imidazolidinyl, 2-oxa-5-azabicyclo[2.2.1]hept-

nSiub

15 5-yl, morpholinyl or N,
4 denotes imidazopyrimidinyl, imidazotriazinyl, triazolopyrimidinyl,
triazolotriazinyl, triazolopyridazinyl, tetrazolopyrimidinyl, tetrazolo-
triazinyl, tetrazolopyridazinyl, pyrazolopyridazinyl or pyrrolo-

pyrimidinyl, each of which is unsubstituted or monosubstituted by

20 =2
where Z is bonded to a nitrogen of the radical D,
R’ denotes H, Hal, =0, OH, NH,, A or COA,
( R? denotes H, A, Hal, NH, SCHa, OH or =0,
) 25 R denotes H or alkyl having 1-6 C atoms,
X denotes O(CHa),, NH, NA, OC(=0), NHSO; or is absent,
Y denotes CH=CH, (CH,), or is absent,
R denotes H, Ar, Het or Carb1,
30 Ar denotes phenyl, naphthyl or biphenyl, each of which is unsubsti-
tuted or mono-, di-, tri-, tetra- or pentasubstituted by Hal, A, OR®,
(CH2mN(R®)2, NO2, [C(R?)2].CN, (CH2)mCOOR®, CON(R®),,
NR®°COA, NR®SO,A, COR®, SO.N(R%),, S(O)qA, SO,0H,
a5 CH=CH-CONH(CH,),OH, NHCONH-Het, NHCONHA,

(CH2)mAr", O(CH2)mAr", O(CHz)mHet?, O(CH2)mCOOR®,



NHCG:I—IWE}P%%@A, NHCOCHRCH2) nHet | NF12, NHCOCHRCH2) %@0%9218

CH=CH 5CH=CH CON( R6) 2, Hetdenotes a nono-, bi= or
trieyclic saturated, unsaturated or aro=2matic heterocycle haying 1
to 4 N, and/or 0 and/or S atons which is unsubstituted or nmono-, di-
or trisubstituted by Hal, A (CH2)nDR6, (CH2)nN(R6)2, NO2,
(CH2),-"CN, (CH2)nmCOOR6, 20CONH(CH2) nCOOH, CONH( CH2) nHet 2,

CQ( CH2) mM\( R6) 2, COQ( CH2) nNH§ CH2) r COOAL/ COY CH2) mAr 1

(CH2) r CONH( CH2) mAr 1, X COCHRCH2) , , CONH2NHOOO0A,
COCHRCH2) nHet | NHCOOA, 25COCHRCH2) nHet 2NHZ, ™ OHet -

COCHRCH2) mNHCOOANHCOO( CH2) mAr 1 , COCHRCH2) nNH2NHCOQ( CH2) mAr 1

GO0 ) L R6) 2, and o0 O CXo) nEeKeE) 2 MO NP ke,
(Sgggl;?Grﬁ_letS(ZO) pcg46 l\lgco(\u@mz;ﬂﬂ@ﬂwwaom@wmm ﬂ?RG,Z 0(942) pOR6, CHO,
35NH( CH2) pN( ) 2, &m?ﬁﬁ%@@%%@@%@é %mwowz)wet,

2010/ 083870PCT/ EP2009/&9I918£L&1HC@CH[@@H%@OOAWHC@ 1) afe N may
al so be oxi di sed, Cycdenotes Zéd oal(ﬁ% ne having 3-7 C atons,

e
Arl denot es phenyl whi MMECOGMEUDgHGONEINHICREHS-, di-, tri-, tetra-

bstituted b R6) 2, NR6COA, SO2NH2
and! or Gony G2) pret 2 PGP ES CONNHGRIOES ors, | cocRe, G Re) 2
or Heti, R7denotes ( CHgiCOOM[ROHZ,HeEHRHOTIA( CH2CH2) OH| 2 or

(iQ—lZ) 1CONH( CH2CH2) OH, Heti denotes | m gdazolyl, pyrazolylor
4- chl or o- 2- met hy| pyr a28i¢PCHiEE Helehtit dHa. monocyclic aronatic or

saturated heterocycl e \jgu Ok~ (L AN whi ch

i s unsubstituted or nono-, gi[@@?)ﬁ%r%ﬁg]@ﬁézt &%ﬁﬂyﬁgé % @6

NHCOA, eé\l( R6) 2 and/ or TH¥CHrGON(R®exygen), 30Adenotes unbranched or
d

branch1

al kyl. having 1-10 C atons, in ich 1-7 tons na e
repl aced by 't a, Br déﬂ&?‘%ﬁamncbr bic PE "F‘%YCE@ ﬁ?fﬁ“faﬁai Hasaéu'%{égé’ﬂ"é‘ﬁ%‘,

matic heterocycle having 1 to 4 N, and/or O and/or S atoms

which is unsubstituted or mono-, di- or trisubstituted by Hal, A,
(CH2)IMOR®, (CH2)mN(R®)2, NO2, (CH2)mCN, (CH2)mCOOR®,
CONH(CH2)mCOOH, CONH(CHz)mHet?, CO(CH2)mN(R%),
CO(CH2)mNH(CH,),CO0A, COO(CHa)mAr,
(CH2) CONH(CHZ)mAr', COCH[(CH2)mCONH2]NH,,
COCH[(CH2)mCONH,]NHCOOA, COCH[(CH2)mHet?INHCOOA,
25 COCH[(CHz)mHet?]NHy,
COCH[(CH2)mNHCOOAINHCOO(CHg)mAr,
COCH[{CH2)mNHZzINHCOO(CH,)mAr,
COCH(NHCOA)CHZCONH,, (CH,)mNHCOOA,
30 COCH[(CH2)mCNINHCOOA, COO(CHz)mCN, COO(CH,)mN(R®),,
and/or CO(CH2)mCON(R®),
NR®COA, NR®SO,A, COR®, SO,NR®, S(0)qA, NHCONH-(CHa)r-
Cyc-OR®, CONH(CHy),OR®, O(CH,),0R®, CHO, (CH,)mHet?,
COHet?, (CH2)/NH(CHa)mHet?, (CHa)mNH(CHa)mATr,
NH(CH2)N(R®%)z2, (CH)mAr", O(CHy)mAr! and/or =0 (carbonyl

20

35



35Hal denot es Br or I, denotes 0, 1, 2, 3, 4, 5 or

S010/ 0530 UPEHPEBSIDG) 000215 - 4 . denot es 1 01 2, denot es'jcleE'?““%““éi%'S
4, denotes 0, 1, 2, 3 or 4, denotes 0, 13or 2, 5 and phar maceutical |y
usabl e salts, tautonmers and stereo isoners thereof, i ncl udi ng

m xtures thereof in all rati 0S. The invention was based on the
obj ect of finding novel rggounds havi ng 10val uabl e properties, in
particul ar those whi cﬁ’xbfg‘ﬁ e used for the preparati on of

medi canments. It has begh IBW&]BPQNW S@& the formula |
a phar rrac

and salts thereof have 15very valu ogi Cal properties
whi l e being Gd | tol erctetnetlas d:yn:tqrﬂkylemlhamngt%éyc atdmdi t a r egul atory,

nodul at ory g/ or inhi act i on n. meta ases, on
met hi gpi ne 4 nopept i (ﬁ% Sl\}%}f%ﬁ)l pi%ulbgﬁ’qugeq%r Wﬁ’nph " E?/%%
Met AP-2. They can be %ﬂ%%sﬂﬁ@é&ﬁ%l%a@ﬂs“@b@ﬁm%N(mE I@Ifa@@ms
medi canents which positively influence fat netabolism but ‘al so as

medi canent s agai nst i HOAmanaer CEYdder;)pdei ne derivatives for
combat i ng ceggﬁ are %ﬁ §kosed in WD 2007/017069. WO 01/ 79157

descri bes su ituted 3 “zi des and N al koxyam des whi ch 30have

Met AP-2 inhibitory activity and ¢an be used for the inhibition of
angi o-,genesis, in parti 3 gr the nt of dIS‘ such as,
for exanple, cancer, \ 0 2
WO 02/ 081415 descri bes -
{reat- 35nment of cancer, haena'glo et r'nopdt
rheumatoid arthritis, atheroscPerotic neovascul ari sapi on, psoriasis,
ocul ar neovascul arisation and obeS|ty WO

2010/ 083870PCT/ EP2009/ 00 8 W,2008/ 011 35 conpounds
as angj_ogenesi s i nhi bilto 7 i nhi bi{t¢ canRBe used
for thé_’treatrrent of Iyrrp kgen a and |yn he acti on of

the conpounds according to the invention against cancer lies in
particular in their action against angi ogenesis. Anghogenesis

i nhi bition has proven heIpfuI in Tor e than 70 dlseasws such as, for
exanpl e, ovarian cancer > ﬁi al. J. o Pharnacol
2004, 44, S140), bread rgbi t g—¢ Rév.
Oncol ./ Hemat ol . 2004, 498 ~ogt at e cancer (B ol son et al.
CancerrOMet ast as. Rev. 2001, 20 297), dlabetlc bl i ndness, psoriasis
and macul ar Rfegener at idenofds. ON@ eoGR® , C@N(RY; ofdbt'hal ol . 2005, 23,

3706). 15
) R’ denotes (CH2)[CON(R®),, (CH2),CON[(CH,CH,)OH], or
(CH2),CONH(CH,CH,)OH,

Het' denotes imidazolyl, pyrazolyl or 4-chloro-2-methylpyrazolyl,

£
4

25
Het? denotes a monocyclic aromatic or saturated heterocycle having 1

to 2 N, and/or O and/or S atoms which is unsubstituted or mono-
di- or trisubstituted by Hal, A, OR®, NHCOA, N(R®), and/or =O

(carbonyl oxygen),

30 A denotes unbranched or branched alkyl having 1-10 C atoms, in
which 1-7 H atoms may be replaced by F, Cl, Br and/or OH,
or
cyclic alkyl having 3-7 C atoms,
35 Hal denotes F, CI, Bror |,
m denotes 0, 1,2, 3,4, 50r6,



Pr ot eases_regul ny different cell processes, particularl
nndulatioﬁkbﬁHgﬁ%ﬁ?@gs and proteins, particularly protein'%gﬁé%$gﬁ@ﬁ?s
protein ripening and signal peptide proeédssing, the breakdown of
abnornmal proteins and the deactivation/activation of regulatory
proteins. In particular, the am no-term nal nodification of nascent
pol ypeptides represents the post frequent nodul ati on. Am nopr ot eases
are netalloﬁ}oteases ﬁ%ﬂ@ﬁ*%fgéée off amno acids fromthe
unprotected pN term nugepbtdRepta desr £ proteins, which can be carried
out in either a co- or post-translatory nmanner. 25Met hi oni ne

am nopept i dése ( Met APHegptesvst tZeBn@ial et hi oni ne of nascent
peptides in _particular, if,t ltimate amno acid is small and
uncharged ({or exanplgeép§§ fgSPgEr, Thr, Val, Pro or Cys). 30In
many di seasenrsieatRBUtIBAN QEHNeShlts, itauRinidreranciadterddisoraérsttheragnt r e
of the disease or has a worsening effect on the progression of the

di sease. | niRGndiag raixtiyes thergpf exalhidties: angi ogenesis results in the
tumour increasing in size and being able to enter other organs. O her
di seases in which angi o- genesis plays an inportant role are

psori asis, aiehinesntion et daised drethesdtgectnad fiddirgyeovll seapesinds bhalirs

di abeti~c retinopathy, age-induced macul ar degenera- tiaqn, rubeosis,
iridi Smgr ny@mpﬁp%ﬁ%dammwrﬁheﬁwh AN RE USR] BissPrepation

2010/ 083870RETA &40 RMR09218 - 6 - The conpounds of the fornmula I on
which this invention I's based, conpositions which conprise these
conpounds, and the processes described can thus be enpl oyed for the

t t t of th di A di ngly, .fh d di t
Lhe | nvent | 0H18 DR IGHTL BT & T OURES Bl LT T @NIA | PHbFal tireol have
admi ni st er e%mamlaszetﬁr%mmtog%amwies WHikWHimgwenhbdrfaaci nomas,

such as, for exanple, carcinonds (of the lungs, pancreas, thyroid,
bl adder or colon), nyeloid diseases (for exanple nyeloid | eukaem a)

d f | e vill | _Th .
Furthor mor o 11 REr TS IR TR! P SERUBRrR: P ARIEm anglelinb B Srighaen
system stomm&tal ptRENHEE Prefeighl) BRINEBRIEH NG Bfhinb P tiddisBqMe4AR), particu-

adenocar ci nona and smal |l -cell |ung carcinoma, pancreatic and/or
br east__car cilgiéhen thesapdyns MedNP-4.nvention therefore relates to

cmmo@%sa i i I i t I t
ot ve i nar aiue e Behd Se BFRAIRERE SpSFEL FBIRN SRS 8 ek EReS
di seases andavhich pbeitiusly influgrearfatindsabelizol, diugldmad Aredichmeatts eyt

t he preparati?n of a pharmaceutical for the treatnment 20 and/or
prophyl axi s faE@tien; d di seases and to a process for the treatment
of the said diseases conprising the adm nistration of one or nore
conpounds according to the invention to a patient in need of such an
adni ni<st r at iQther parihe desnathessboeombhtihg thacenapalisdssattovd ng t o
the inventi anti-carcinogenic action. The conpounds

accordi ng t%%pﬁg¥ﬁﬁ€£htion are adm nistered to a patient having a

di sease, for exanple to inhibit tunour growmh, to reduce inflamation
associated with a | ynphoproliferative disease, to inhibit 30

transpl ant Mée@1/78n56desetibed agfisthltedavaoazidesand N-aksxwgamiseai which

tc. Th t ds. ui.tabl,e f l.actic, . )
Chor agut o TR MERP2 A8 Rt ety R0 b He i oS batfo o0 o angie-+ o
refer to bolgent8R, R sxeBLIaPFoGhe WHRREAB oPAdchiSs IBALEREIr Shmple, can-

pre-existing conditions. The prevention of proliferation/ vitality is
achi eved by Cgéin¥hpsa dayelepment ishienshwisst nd singiagengsisg to t he 35

i nvention pgA -0 f, overt disease, for e e . for
prevent i g AiE S8 6838 SR RS 2 Bl B ir WBRA e s S B e e
Al ternati velnyent!dfea0@an ditzasard]iémes Bl faratild etiioatiie Mhe @haRd altAlts,
di seases by stabilising or inproving the clinical synptons of the
atherosclerotic heovascularisation, psoriasis, ocular neovascularisation and

obesity



undesired cells are detected in the body. It has been fou
compoundsWALISMeR3EY to the invention cause speci- 30fic i %&F@?ﬁggﬁg%ﬁs

Met AP-2. The conpounds according to the- &navention preferably exhibit
an advant ageous bi ol ogi cal activity which can be detected in the
tests described, for exanple, herein. In such tests, the conpounds

i ch i & usMPISOGRTREI BestPes co RAITBY AvGoBRTSIb I igina0

preferably i 2o kit PR e [ hdidti88kaemia
nanonol ar r!&‘“@%@(‘ﬁ@'%/@%@? % eﬁé&%@é%ggﬁ%ﬂr& cﬁw;g%“&?tl on, the
conpounds aaodrignpbot@.t he i nventi on can be used to achieve additive
or synergistic effects in certain existing cancer chenot herapies and
radi otherapi es and/or to restore the efficacy of certain existing
cancer” chemytResapinast tA8 SohRHMESIcRBIESg tErEDRVBAorPAgainst dariowslias in
are al so taken to nean the hydrates and sol vates of these conpounds,

f urt her nor e pphicutacis dbeic aclign agaistadgippeassiseAngivaenesiy Bitibitan Aas Pro-

relates to the  optically agtive f.or St ereoj sal

enant i omer syepﬁﬁﬁ‘i{t@n@%@%, %ﬁo gisggggé,esg%rasé,iﬁgg{aﬁ%p Iﬁyg\f% ensa%qn%(?
sol - vates @f Sppefa@PBRQuUItsdioVass. (FTammeby 20ed, o4, $1e0); bremindsce:s
taken to mean adductions of inert solvent nmolecules onto the

compoUfids wifchorabita ehalin§rit. RendPncakiramatelt 2004143 &1).dreetatesp)ase
are, for ex 0=, .Qr i Xi T ;

Shar mmoeut 1 o 1PARBe Serr0G WELRES, Sy 20320 %07y Bt BE Bpgress
the salts ofpsbHasieamomvadsiaadegenkiagohdEt Ng etral.eban.ah Gptthalnsa. 2005,
so-cal |l ed pro-drug conmpounds. 20The term prodrug derivatives is taken
to mean conpousd8%bf the formula | which have been nodified by neans
of, for exanple, alkyl or acyl groups, sugars or oligopeptides and
whi ch & e rapidly cleaved in the organismto formthe effective
conmpounds adtrotediseg requibteniamyeatifférent cell protiesses,giasticulady theemodulation
bi odegr adabl e pol yner deriyvatives.of the canmpounds.25accordi.ng .to the
Cnvent! on. 44 HEOUEPS Bad. Proisins ParisARTY Brofeln CORVERIGTY Broo Y eguigg and
(1995). The |PEptigs r68dR1d, ViSe BRERAKEbWNIST MY Rl Brolem Hindothedieacti-
medi canment or- of 30 a Shar maceutical active ingredient which causes
in a tissuevatipsizshivaton ohiegolatbynmoteingi lolpsgiiedar, the asdinetgmiesljpadie

whi ch 40s ht. desired, f | le, b .
physi ci an.  Ivabaae nasce oS BES B et Qea iRt Gns frosyater.
anount " deng{@moprotdads®urd mitalfdbrole@BBa MeichElEBvE offimpeRagE fram the
subj ect who has not received this amount, has the follow ng

consequence:unpigie2tetbNdsB8BOPCT PEPlides POpOIERS, which Garfpee¢akied out in

treatnent, healli pr.ev i i M nation of a di sease, syndrone,
¢ondi ti on, ce%&‘?lrgi ',Orcﬂoggiragglagdwﬁ%iﬂ%ffects or also the reduction
I'n t héadvangethidnife dnsipessptideeBdMdtAR) eleadis tertisinal Mbthienine e$ saecent

"therapeutically effective amunt” al so enconpasses th? armun%t% V\:hC! fh
are ef f ect i \RERtiesiihePRigsIa]f therRRIUtAiE INBY 2af 1§ smell 89A . unpharged (for
i nvention ale%c%n’i E%IﬁSAFaOSIerFeTMS?/ ?fPr‘Sicth'Jsﬁs of the compounds of the
formula I, for exanple m’xtu’res’ofa’tv\o i astereoners, for exanple in
the ratio 1:1, 101:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These are
particul arly preferabl gen‘i xtures of stereqi songric co

In"'many di n?ﬁoutntgse'centre of
30 y disease processes, angiogenesis is either causally a
the disease or has a worsening effect on the progression of the disease. In
cancer events, for example, angiogenesis results in the tumour increasing in
size and being able to enter other organs. Other diseases in which angio-
genesis plays an important role are psoriasis, arthrosis, arteriosclerosis and
3 eye diseases, such as diabetic retinopathy, age-induced macular degenera-

tion, rubeosis iridis or neovascular glaucoma, furthermore in inflammations.



The invention relates to the conpounds of the formula I and s

t her eof aMtP 28#/88387%r ocess for the preparation of conpound€ 6[f?29??é0092]8
formula | and pharma- ceutically usable-8alts, tautonmers and

stereoi soners thereof, characterised in that a conpound of the
formula I'l 20 in which Rl, X, Y and R have the neanings indicated

in Cdaim1l, 30is reacted W|th a conmpound of the fornmula Il Z-ClI1]
35i n whi ch Zhecompeundsani thg fPrailediaywhichdhis irvantiong based, composi-

2010/ 083870 r [
Formula & | SORRULY Bg Pes oes CompBlRLS arki ARAF0EEsRE duRibbitan
radi cal s R thus e efnplBiediful tR4 tleatrachhef theaaidigesasendi cat ed for the
formula I, unless expressly indicated otherw se. A denotes alkyl, is
unbra hed (l'inear) or branched, and has 1, 2, 3, 4, 5, 6, 7, 8, 9 or
10 C a yiball
10,C, 2 oro: JcBHEhGK2Ho/cARBGLES, TRy EUSERRTRR 7 iharisBtaly
pentyl, 1-, aZcep’tab]fﬁ)salhﬁ"tmgd)MreﬁdmszIered]fozihe)treatnzermQf@anyetpnmiwlﬂg

1- et hyl propyl ent
2 y p pyohgrcag:,y%éraliaﬁewﬁh %%tfgfexeimg%, cér %ﬁ&@f}pe tungs pancréas
1- et hyI 1-mgf Wbﬁoortﬂ’eﬁt}’der&c%ld?w:'r@em Bhé'e%@@)(for e%aﬁhp% n@&loid leukaemia)
1,2, 2- trlrrethyl propyl, further preferably, for exanple
trifldé onetdnﬂdenmma/(éwlyewplewkmslGyOkpﬂ éd@ﬂ@lhilail denot es al kyl
having 1, 2,.3,. 4 5 or 6 C ato ref er abl t h y onyl.
i'sopropyl , TJ}G{A““"?LESEH‘E‘Wm%@dH@H?g|m°'2 %C%%Hr% n¥%el?1rt%'{] Jrﬁg@r‘hfe‘f bem
trifluorometdhgtic speringfdtument Ryyngdal &nd.idnd barfcirtmﬁ@eihbmbhng lung adeno-
20cycloalkyl preferabl denot es cycl opropyl, cycl obut cycl opentyl,
cycl ohexyl &ar@yem@'pﬁ/ gmalirell jurg @aré;mqm@e%t%@am amallaf brgaat cargigoma.
particularly preferably H nethyl oder acetyl. 25R2 preferably
denote® H or NH2, R6 preferably denotes H, nethyl,ethyl, propyl or
butyl. Ar deme @@seht)rnvenﬁtﬂﬂi)ﬁ%refﬂﬂemsflbtesoto,cmp@nndkaadoydiingde therinven-
p- et hyl phenyl o-, 30 m otr -E)ropytljphen yl, o- d he treatment
p- ![so]PlropyI !‘i’é’r@ﬁ meglicamgnts @nglqrape ‘Sﬁm%%téﬁﬂ;;%e 'ems igthe
p-tri uoror%q.de] -
p- br onopheny o-mﬁ}ﬂwams Oftn?:)ro gﬁ%/%égoé%) m olrjs%O C(g}hg%% Seﬁ‘fx?‘,”d
o-, mrﬂ Qor p r:mgtmmqlmhenydm fm—thermrepqrapengelf h?prﬁanmfaneyilcpﬂ’ném\rym,e toegtment
or p- rophen p- ami nophenyl ., o-, m o
p- met hyl am r%ﬁ%‘érn@mphbfmx' ftg EC&T g?ﬁ ﬁﬁjﬁ%ﬁlﬂiﬂﬂﬁss %rth%reapﬂent of
p-am nosul fQH hf‘&ﬁbas?s coﬁbnglhgﬁng%fdhyh@fﬁaﬂewBﬁ@ﬂrmﬁydom@ound@
or p-am nocar onyl pheny m ~or car boxyphenyl, o-, m or
2010/ 083870%@2@@@1@)9@@%@@9 a g@inmat inongashobauoyl ghedylinisisatiom  or
p- et hoxycar bonyl phenyl, o-, m or pacetyl phenyl, o-, m or

forrryl phenyl, o-, m or p-cyanophenyl, further preferably 2, 3-

[4-, Z55-, [Rchn bedibwrPthaBtie Qéﬁ\b@@ﬁ@@ﬁ@éblrﬂmgzto?the nﬁue%ﬂon%vé an anti-

6 , 3,4- or 3,5-dichlorophenyl, 2,3-, , , 3,4- or
5- di br onp-carcinogenic action. The compounds accordang to the mventlon are adminis-

2,

3,
tered to a patient having a disease, for example to inhibit tumour growth, to
reduce inflammation associated with a lymphoproliferative disease, to inhibit

20 transplant rejection or neurclogical damage due to tissue repair, etc. The pre-
sent compounds are suitable for prophylactic or therapeutic purposes. As used
herein, the term "treatment” is used to refer to both the prevention of diseases
and the treatment of pre-existing conditions. The prevention of proliferation/
vitality is achieved by administration of the compounds according to the

35
invention prior to the development of overt disease, for example for preventing



phenyl 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5- trlchlorophely

p- |odopheH§?ﬂnwmﬁﬁﬁbro 3- chlorophenyl 2-f1 uor o- 4- bronDphéﬁVY'nhmmmgﬂs
2,5+«di fluoro 4 bronophenyl or 2, 5- dlﬂEth?l 4- chl orophenyl ;

furt her nor e napht hyl or biphenyl. 10Ar furthernore preferably denot es
phenyl, naphthyl or biphenyl, each of which is unsubstltuted or

nono-, di- ot tr| , tetra- or pentasubstltute OR6, . N 2,
NO2, ON, outErqUas) Alteagicel, thqmawn%oﬁ%: @ézﬁq(rﬁef; Ef?a%@%?@(,on"

S o N Y o e e

(CH2) mHet, CH2NFI [ ( CH2) 20] nRCH2) 201q( CF12) pNE12,

O e S oy B PR R vl -

NH H{r(idlin ts and hamst
NHCOCHRCHZ) mhet % ROLD) ﬁﬁ??ﬁh@ O R B B ere
CH=CH- O00R6 rabtdtmmofﬁeﬂdomms mats&,retve%mm:airmmdﬂﬂ are of mﬁ@‘ﬁet@mwpen—

d t h ht h bi o) ted
or mono- | amertal USSRt BivBERY AunBaR biredthg el MAPARGHtES
N( R6) 2, [C(R6)2IrCN (CH2) nCOOR6 and/ or CH2NH(CH2) nHet . Arl
preferzfly denot es phenyl which is unsubstituted or nono-, di- or

trisuddtitutlde %;Sdaatlbléh’d?fcf; D@@EM&Z cell Wpirze roe BT HRCMIEPEONMY B0TT ¢S
- 12 - L
2o, 2. R BSEChRiSH HYEA GG B b gt R e

4- or 5-imi dl@é@byis mﬂ;ubat%d with a%ngymdad@o)‘djmg% th&#ventiobadyadaly|
3-, 4- or 5-isoxazolyl, 2- - or t hi azol 3-

or
5-i sot hi azolopnceptratigs f@lr amqsm efyime th!cfms sufficigpt t@ 3lpi thedgiye agents
furthernore ,

12 4% azot?_rﬁc!@’e?%ip'%egaté_osﬁé fr&-ﬁ&%&l&pro’hfbrraﬁ%ﬁ] ﬁ%iwit'aﬂty or m éatzliozndlush!
or 5-yl, 1alydconechabolit (3ﬁe hbur any bne wesid i hlt:@cheaimg eﬁa bercafﬁecybut
124th|ad|azol 3- or ., .1,2,3-thiadi azol - c;)fr -56%/ - or
4-pyri dazi nwsmqulg\ﬁtﬁQpe]igfronya big:zsy sampls. Thg ani@a?t cellg I’S()plnl

or 5-isoind azolyl, 1-, 2-, 3-, 4-, 5-,

6- or 7-i ndg;ﬁg:r;tlhétrfat?’n%nﬂari%\eé d@?%}ﬁh@%&% benzopyrazol yI 2- 4-

5-, 6- or 7-Thendoseazaniad dependin@on tl4e ,spée:ﬂc@orrmouﬁd lm@dztm)xmiuyd

2-, 420 5-, 6- o, 7-benzothi azolyl o id
7- benzi sot hie256) {}]e pagtient5ta u%xetSrA'fh%@ﬁ’?uﬂ P°§ &EY@'%?MSW'C'%“ copsid-
4-, 5-, 6-, e?ablgrto *é@uc%‘fHéouNdesw%d ce'ﬁgoocp%aho?l in the ’tarﬁet ﬁésue while the

8- |squ|nonI i nnol i nyl, 2-, 5-, 6-

7- or 8-qui wﬁmﬂltyrw‘rthe Baflmt Iﬁmnm@ iTh treatmerg s ganeraﬁy cotinugd until

8-21-1- benzo-1,64-0 t her refe 3- ben OdIO

1 4 benzod BeISTEPR BllicubtbaS SRSl R dmbiaR S i 888 0T S0% ¢
2, 1, 3-ZEenz oxadi@rs mhitloe!l HUFIEN NEIERBEE EohtinaBHaaS eseshtails aolfore
partlally or fully hydrogenated. UnsubsStituted Het can thus al so

denot e, for undgsiied celis areidaipgias m-thelmdy. - 4- or -54uryl,

2, 5-di hydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl,

1, 3- di oxol an-4- yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-,
-3-, -4- orlt %@bééﬁﬁofund thab ti6k byshbouhds acdordingto thednveition cause speci-
-5- pyrroly rrolidinyl, tetrahydro-1-, -2- or -

25i mi darol y|f|c IQh@Jtmr‘q?é,fd\/lg%P 2. Ipe conzg:loun_dg aqg:prdlgg @#@@Nﬂatlon preferably
t et rahydr o-

4- pyr ?’ dyl Jei(hg) gar}lape?rﬁaﬁgéggﬁ _Ié(dlcgljacf’vgy QM?UI Gehri pe d%fect%&;m e teFts
1-, 2-, 3- aeséripgeior ékaryiple Jereifd- [rsuch sty ok cnrsripouhds laab(yrtdinmg 2>the

3- or -4 r oxany n-2-, -4- or -5-yl
hexahydr oml/ '”Vg@@nﬁx‘}"wi a@@ﬁ?ﬂ?%éﬁu'ﬂ?‘h‘tmﬁ dviich Js US‘Q&'K/ dogumgnted

) g pyra'%m di ,Ic_séy,alu%_iﬁ’% ﬁj_[ b%ﬁ',r F*efﬁﬂaf?y?,r?ﬁ t‘f‘iegrﬁfrcg %frg(rr)?aiﬂge ag@

more preferably in the nanomolar range.



nethylenedloxy)phenyl 2, 3-di hydr obenzof uran-5- or 6-yl,

2, 3- ( 2- ox GiieIHYDIBEE VO 2010/ 083870PCT/ EP2009/ 009218 - 1PCI/EP2009/009218
dloxy)phenyl or also 3,4-di hydro-2H 1, 5- genzodi oxepi n-6- or -7-yl,
furthernore preferably 2, 3-di hydrobenzof uranyl or

2, 3-di hydr o- 2- oxof uranyl . 5Het furthernore preferably denotes a nono-
or bicyclic saturated, unsaturated or aromatic heterocycle having 1

to 4 N, andlnadditondtier cenpoonds apcarHingstoithe ibentiontesd e Usemhin ackipve

(cr2) coore, AEEGRRBrRC el LBR B TSR B F RpbafYleries and

CO( CH2) nNH( %Bibtl@gﬁies(eﬂtﬂérr 1oL enéfiibacy b CeXEIRCERItMG@dASHZhemo-
COCHRCH2) nCONH2NHCOOA, COCHRCH2) nHet | NHCOQA, COCH( NHCQA) CH2CONH2,

( CH2) NNHOCOM e rep@9RIMb JariINBGERS. COO( CH2) nCN,  C00( CH2) mN( R6) 2,

(I)(CH@ NMCON( R6) 2, CORB, COHet2, 150(CH2)mArl and/or =0 (car bonyl

oxygen), Het particularly preferably denotes pyridazinyl, pyrazolyl,

geﬂzidm' daéo:ot?mpgumdsi?f thedbhan?or;]arg@séé tal@?lrtbaﬂeiuykhe hydrated aTd solvates of
i hydr oi ndo , benzofuran i hydr obenzof ur i per.aziny

mor phol i ny! } %‘éﬁﬁ ﬁ%mpﬁynds,.fﬁsb@rrﬂawq rma%ilt‘égy Wﬁiﬁ@gﬁﬂvatw%

di hydr oqui an‘HenlYuk/enf?t?rmﬁgborb%‘?é’é‘{d“ cﬂ)t|call%%5ﬂ\?é‘f’dﬁifr% té?@b’stHers salts,

t et rahydro- isoqul no , qui nazo ui noxal 1 n pht hal a2|nyl

puri nyl0 naphe Ieylanﬂonmyers thy racardaiegl tha dldaimdawersf amo}'the hmretgd and sol-

Cotrazol Y1 | Bkl tesp SOTRSINT IS ARON SOl AmatIne ompcunss kenip
I, 3- benzodi %@éryédegcéngmgégIsﬁivenemmle%hmwescmé&m L adonn

nono-, di- or trisubstitute , (CH2) m\( R8) 2,
(CHZ)rrCN ( Oz BOORE nmm(acﬂlfac)twecﬁmﬁd;e @@Wa(te:lazg rfigeerample, mono- or
CO( CH2) mN CH2 CH2), - 000A, (CH2), CONH( CH2) mAr 1,

( R&@ gc&ﬂ‘ﬁ?f%f’? %gﬂyﬁéﬁ 'RCH?) 1CDNH(21NH)CDOA (Cre)
COCHRCHZ) Hettd Mﬂ%m@@ﬂl n&ﬁa@@@@i\“fﬁwe@%@ﬁéﬂ’%n for example,
COCHRCH2) nCNI' NHCOOA, Q0Q( CH2) m\(R6) 2, CO( CH2) MCON( R6) 2,
COR6, COHet dhe @@mpfﬂwgoranduods EGCOFQ@Q-T@tfhEUW%iOmﬁ@ pisefercalieg pro-
denotes a qui.nolin oqui nol i nyl, pyrazolyl or isoindolyl, each of
which is m)lI:]H 808P%Ipd(ﬂndgr|substltut ed by Hal, A (CH2)nmDR6, WO
2010/ 083870RGHE rz08200QPddBvatived is tdkeindhmedo L3mpothas mEhe formula |
(CH2) iBTOOR6, CONH( CH2) nCOOH,  CONH( CH2) nHet 2, CO( CH2) r nN( R6) 2,
C0( CH2) mNH( Bish bar beenppdifieiqyaresanet, focexampias pIEONHRSWIBrouPs, sug-

L s e

CQ( CH2) M(%bﬂvemoﬁ%morcﬂlﬁmhhbqn&emm or =0. 10Cyc
preferably not es cycl ene, pentylene qr c Iohex | ene

Het2 prefera %eo%ﬁ%ﬂ@éu‘f%tj leEHf Iy erﬂrVPt’V‘?ﬁ(éi pounds

| soxazd yl . ddibadiab b m% FvERach s d@é/drfb%n' for%hiﬂéé“ .me JPPRSHAZI DY) |
nDrphollnyI pi per pyrrolid- my!, azet

di hydrofurarﬁﬂl 66(19%rahydrofuranyl each of which |s unsubst i t ut ed
or nono- or disubstituted by A OR6, NHCOA and/or =0 (carbonyl
oxygen). Het2 particularly preferably denotes imdazolyl, indolyl,

i soxazol yl', éi&ﬁéh@%h "eﬁ@cﬂ?&éra%@hw" JPRRZ HetARBLN of PifddiEment or of
dlbenzofuranyl car bazol Y benzof uranyl, isoindolyl, quinazolinyl,

qui noxgj i nyla plpqrmnaﬁecutm aCtIVi@daQEﬁd}ﬁ‘nt wmﬁlylcauwﬁ mtlsswrswaleym animal or

penzot i azol Y11a1 el 8t eyt okt dIGEREHT Bsepo. pgeram-

Hal preferaEﬂy lﬁlﬁa@é%arEheiQ)r p}ﬁygﬁﬂanbut also I, particularly
preferably The invention preferably relates to the conmpounds

of the for ndnaaddrtm dhe axpressiondiherapautisallyipifecive smavgt'sianates sl ae

la to ?l’; amount which, compared with a corresponding subject who has not received

this amount, has the following consequence:



WD 2010/ 083870PCT/ EP2009/ 009218 - 15- -Y-X-RY-X-R ,NNH Nle 10 | Z

25 30 Y- YROIK0838M 2010/ 083870PCT/ EP2009/ 009218 16 - 0) JrarEizagyopoz1s
denptes pyrrolidinyl, imdazolinyl, pyragalyl,

2- oxa- 5-azabi cycl o[ 2. 2. 1] hept-5-yl, norpholinyl or N, very
S5particularly preferably pyrrolidinyl. Z preferably denotes

10- pyri mdi ne-tri azi ne-pyridazi ne S. 15 S.0,0S. 0 NSNN2 / NI NK/ 1\

NNN

10

P
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improved freatment, healing, prevention or elimination of a disease, syndrome,
condition, complaint, disorder or side effects or also the reduction in the
advance of a disease, condition or discrder.

The expression “therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to the use of mixtures of the compounds of the for-
mula |, 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 stereoisomeric compounds.

The invention relates to the compounds of the formula | and salts thereof and
to a process for the preparation of compounds of the formula | and pharma-
ceutically usable salts, tautomers and sterecisomers thereof, characterised in

that

a compound of the formula Il

R Y-X-R [l

in which R1, X, Y and R have the meanings indicated in Claim 1,
is reacted with a compound of the formula Il
Z-Cl 1l

in which Z has the meaning indicated in Claim 1,



triazol o- 20"0 01.0 30 35 pyrazol o- and pyrrol opyri mdinyl,

wher e t he V@R o00g@ical s may be substituted by R2. WO PCT/EP2005/009218
2010/ 083870PCT/ EP2009/ 009218 - 17 - Z paygicularly preferably denotes

i m dazopyrimdinyl, triazolopyrimdinyl or pyrrolopyrimdinyl, where

Z is bonded to a nitrogen of the radical D. 5 Throughout the

i nvention, all radicals which occur nore than once may be identi cal

or differ entandVorea base or adiepefitteiornodlad ie camatriest into one Dhés salipounds

of the formula | may have one or nore chiral centres and can

t herefore occur in various stereoisoneric forns. The fornula I
enconpasses AAld atdBsRw edFadidss W, H,Ngl2 R &f RAVa0E e il @Sindicated
particular, to the conmpolnds of the for- mula | in which at |east one
of the sai d featiecternulralk uslessexpresslyinsicated @theswissni ngs i ndi cat ed
above.d Sone preferred groups of conpounds nmay be expressed by the

foll owi ng sub-fornulae laa to Inn, which conformto the for- nula I

and in whichy aéﬁotre@can@,al i8 L{B@Tratﬁlﬂ%cg(mﬂégq drrbrgrﬁ(ﬁ'&ioebndei@1 ha e, 6he, 7, 8,
nmeani ng i ndi cat ed for the fornmula I, but in which 20 denot es

pyrrol i di nylS of ﬂﬁ)g,‘ag’@menﬁ preggrra@gbq:l@motes methyi furthermore ethyl, propyl, iso-

2- oxa-5-aza p

2 oxc 5 a2t i By sk AApLeenll oF OB My Ohmite AEBERR. 1.2 or

Z i s bdhded 3-meghyibtiyhdet- 0‘f2t blezpidlmxahyIDropyl, 1-ethyipropyl, hexyl 1- 2 3 or

4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethyl-
butyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethyl-

propyl, further preferably, for example, trifluoromethyl.

15 A very particularly preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms,
preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl, triflucromethyi, pentafluoroethyl or 1,1, 1-triflucroethyl.

20 Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl.

R’ preferably denotes H, A or COA, very particularly preferably H, methyl oder

acetyl.

o,

25 R? preferably denotes H or NHa,
R® preferably denotes H, methyl,ethyl, propy! or butyl.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-,
30 m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl,
0-, m- or p-trifluoromethylphenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromo-
phenyl, o-, m- or p-chlorophenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-meth-
oxyphenyl, o-, m- or p-methylisulfonylphenyl, o-, m- or p-nitrophenyl, o-, m- or
- p-aminophenyl, o-, m- or p-methylaminophenyi, o-, m- or p-dimethylamino-
phenyl, o-, m- or p-aminosulfonylphenyl, o-, m- or p-methylaminosulfonyl-

phenyl, o-, m- or p-aminocarbonylphenyl, o-, m- or p-carboxyphenyl, o-, m- or



in lcc Rdenotes H, Ar or Het; in Idd Ardenotes phenyl, naphthyl or

bi phenyl , veazdioo83swhi ch is unsubstituted or NONOYEP28{19/Q09218
triz, tetra- or pentasubstituted 35by Haj4 A OR6, N(R6)?2,

[ C(R6) 2] rCN, (CH2)nCOOR6 and/or CH2NH(CH2)gHet; WO

2010/ 083870PCT/ EP2009/ 009218 - 18 - 5 10 15 in |l ee Het denotes a

nono- or bicyclic saturated, unsaturated or aromatic heterocycle

havi ng 1 to pdmdth@aydadyoryiErehygro- Smatoomeethbkydarbsnyipiserndt o4 ot-ext mr

ImCIJI(Z)) IrCIiII-( r |sub té%ﬁ%@_&rw&ﬂq (CI_IZCIFTIgPrﬁéI@I‘CI_I%AIIIII(RG)Z
CH2) mN\ A :
COHUOHR) nOKRRES o CORR ) BN B ARKECIR. OO, o M oR -

COCH( NHOOR) GrROB6125.4- C12) SRO0mAPhOOf 2 AENNECCCE:, S000YCHRHERmo-

o Rty g 74 T A 22 AR A1 AP e Ol
or fono-, d'¢ﬂ@ér02@-bh!o%';9ﬁémﬂ UZ-ﬁQoIMJEI%m@ﬁEIéWI %C%ﬁ%%%b:%%’;ﬁueﬁw

| gg Het denot es p azi nyl , razol yl, benzim dazolyl, pyridyl,
di benzof ur awlz,Saénaﬁwé}quhlorpnéamﬁt furﬁierﬁm@nﬁabthyl or bighgoylur anyl |

di hydr obenzof uranyl, piperazinyl, norpholinyl, qU|noI|nyI
i soqui nol i nyl, |50|ndolyl dlhydrqu|noI|nyI dlhydr0|squ|noI|nyI

t et r atihr OqlArerHhéMhoret pr@f@hb@r@r&ﬁaypn@hyinmhphmw cmaéﬁpheﬁwl each of which
qui noxal i nyi, phthal azi nyl, purinyl, nap g gt gﬁ yrirnidi nyI
ezl

i'hdazol yl , ff%lIJ?SUbQ’fIIIJ@ﬁIﬂr mPﬁﬁ)d&ItoIFYI tetr@,qr@pmas d/py Hal, A
I"s I I 8 I t
bansot hi azoWCH Mok, N JCGERY ol AA8 Con RRAEOAAPER SONRY,

benzoxazol yIS(OZ-) IS@EOWHOHh@IS @IDBI HISH, 1 H NI CONHdHet, NHCCONHA

trisubsti tut by I CH2) n0 ég—lz nN( R6) 2 gCF12) nMCN,
(CH2) MBEOORG m\|( R6) 2,
CO( CH2) miNH( CH2) 1COOA (CHZ) r.CONH( CH2) nAr 1

2010/ 083870P : 9 - COCI—IRCHZ),,CO\IHZI NH2,

COCHRCH?) mﬁﬁéﬁﬁhﬁ%ﬁ HUCHZ) nHet | NHCOOA,  5COCH( NHCOA) CH2 CONH2,

( CH2) nl NHCOOA, COCHRCHR) , - nCERRKO00MMetGO0( CH2) nCN,  C00( CH2) m\( R6) 2,

CO( CH2) mOON( R6) 2, COR6, COHet2, O(CH2) mArl and/or =0: 10 15 20
(CHz)mHet, CHoNH[(CH2)20]4[(CH2)201(CH2)oNHs,

CHoN(COA)CH,CH(OH)CH;0H, CHoNH(CH,)oHet, CHN(COA)(CHz)Het,
CHzN(CHO)(CH,) Het, COHet, NHCOCH[(CH2)mCOOAINHCOO(CHz)mAT,
NHCOCH[(CH2)mCONHZJNHCOOA, NHCOCH[(CH2)mCOOHINHCOOH,
NHCOCH[(CHa)mHet2INHCOOA, NHCOCH[(CHa)mHetINH,,
25 NHCOCH[(CH2)sCONHz]NH,, CH=CH-COOR® and/or CH=CH-CON(R®),.

20

Ar very particularly preferably denotes phenyl, naphthyl or biphenyl, each of

which is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted by Hal, A,
30 OR®, N(R®)z, [C(R®)2],CN, (CH2)mCOOR® and/or CH,NH(CHj) Het.

Ar’ preferably denotes phenyl which is unsubstituted or mono-, di- or trisub-

stituted by Hal and/or SO,NH,.

X preferably denctes O{CHy);, NH, NA, OC(=0), NHSO; or is absent.

35 Y preferably denotes (CHy),, or it is absent.

R preferably denotes H, Ar or Het.



in Ihh Het denotes quinolinyl, isoquinolinyl, pyrazolyl or

i soi ndol yIWOaal®szs’o whi ch is nono-, di- or trisubstituted byT/ERl009/809218
(CH2) nOR6, (CH2) MN(R6) 2, (CH2)rnCN, (CH2)sCOOR6, CONH(CHZ),,, 000H,
CONH( CH2) nHet 2, CO(CH2) n\( R6) 2, CO( CH2), , INH( CH2) , COO0A,

(CH2), CONH(CH2) mAr1 , COCHRCH2) ", CONH2l NH2, COCHRCH2) nTCONH21 NHCOQA,
COCHRCH2) nHet | NHCOOA, COCH( NHCOA) CH2CONH2, ( CH2) mNHCOQA,

COCHRCH2) nCNI NHCOOA, C00( CH2) 1CN OOO( CH2) m\( R6) 2, CO(CH2) mCON(R6) 2,

COR6, COHet 0 / H Adenot es unhranched or
branched al ﬁffleséig?}i‘)r‘?&ﬁrflﬁtﬁ@' el Ut ons’ Ple denole fér exainpﬁﬁﬂf fgflngZ or
atons may bes. ced b r_CI, L Mgtsgtla,ﬁorcg_ WO-
in I kk R%de?o?ggmﬁf gr 2 )br% %#I% 1/dé2n§t 2215?042) OI’?I s ‘absent, Qggolﬁ

| mm Xdenot es4-0-’(l”c5l-|Q)<aZOENI-B MAOF&(S&K)E)ZNN-%OZ @r 5ithiaxblybrit-; 4- Bb-isothiazolyl,

P9 5 - 52884 bRy D) B 0o PR Betrczol

mor phol i nyl r -4\, orden,mtes A-Fiagar 0RYy8! oi Biynyl- or@’-tbﬁé@bl‘?pw.? BLskiddzony- or
pyrrolopyrlmdln where Z'i's bonded to a

ni trogen of -PHé %I Ad-exadiarolipareAot.eb 3¢ciigdiazel-3-worabsbnt, 2, dxduadiase-3- or

oLcrey . s o b2 06 s el TR el 14,21 SR 5o

napht H\ or &I?pthi,,4-e%rcﬁtﬁzs?ir}[dMgivlgﬂl i2s, Wséhzamﬁl@%@g 1120 R%) cZiL CNG- or
, tetra- t ltute

2842)@%0{?2 am/a%SR@%Z“ SéH hﬁe9r¥m@8é??é95/§7a %n% 6-9 C{]b@yéwa?-ofyl

sat ur at ed, émsgtgaéegr«p ox@%f 2;9395006'(1&97 Bé?ﬁtﬁﬂle&ghﬁ)f M. 5. 6-or

and/ or 0 and/ at onms |su substi'tute

trisubsti tut?ehebgzlsmrazow,l, 4{:512)61@?6’ %@2)1@(@6)&&&%&1}4 5-, 6-, 7-or
CH2) mCOOR6,
(CO( cHyaNH( &8 %BLM é@%&w %fﬁ&gquo %&:Hﬁgzﬁz)% é‘gﬂqﬁ -fippolinyl, 2-,

COCH[ ( CH2 2 2,
(G mEOOA *m%mz* BN B0 o) R ™A ro’ Ry oy B o 2
CQ( CH2) nCO\I(b%\)ZQ @@R@,le“@ﬂ-ﬁalttﬁer @RIy, B-trodioxeb Sy, atr, hdreyizodioxan-6-

Yooyt MR 2B RRoth BTk bt 5 1S I3 bERXS A0 BN 427 T

20 The heterocyclic radicals may also be partially or fully hydrogenated.

Unsubstituted Het can thus also denote, for example, 2,3-dihydro-2-, -3-, -4- or
~-5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-
yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-di-
hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-
25 imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-
pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-,
-5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-,
-3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-
30 pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperaziny/,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,
-2-, -3, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 8-, 7- or 8- 3,4-dihydro-2H-
benzo-1,4-oxazinyl, further preferably 2,3-methylenedioxyphenyl, 3,4-methylene-
dioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoro-
methylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 8-y, 2,3-(2-oxomethylene-

35



benzi m dazol i dyl, dibenzofuranyl, carbazolyl, benzo-

2010/ 08387%@*/’@%6%9/ 009218 -21 - furanyl, isoindolyl, qu'f%&%%"P%@ﬂ”‘g
qui poxal i nyl, pyrimdinyl, indazolyl, fut&L t hi enyl pyrronI

oxazol yl, thiazolyl, triazonI, tetrazolyl, t hi adi azol e,
benzot hi azol yl , im dazo[1, 2-a]- pyridinyl or 1, 3- benzodloxolyl

R6denot es havi ng,_ 1- ato Arl denot es phe
ot oS bl s s dr S o, eSS o e s Yot ore

Hal denotes E > Qr, N . denotes 1
or 2. denot é)sre@,rabﬁ 2,91 déﬂydrgﬁé'r%éﬁﬁra(ﬁgi év 2 3 dlﬁydr%, 2- ?)égﬁjégmyl.

phar ITB.CEUtI cally usabl e salts, taut orrers and st ereoi sorrers t her eof

| udi th f t Th
formig | atiearBBelmeCPsie Ry Secles 8 eoRSr o HETA S paLyale Y ——
are, in addldrla?ama%%r%@yaé HERAHP %o HrN’V!thSF o%d/@.ss%@&%lvmgh iun-
the literature (for exanplée in the stand ard works, such as

Houben- Wey ISubsttuied en mimno-otig antriscibstituti hy &al Mt (§83-OR® GGfaninb (R®)2,

eact on’ CotlTEEAY: [ e e ke DT PP ER gty

reactions. L@@(@ﬁ@mw(aé)zb@omde)nnﬁﬁ@wb womamﬂgm@wm ABe which

are nof. mentioned here in Igreater det ai | rrﬁoun s of the forrrula I

can pr &t er adt QOB aCkaH g Hoe 861G HECEB A NisINHCORAf or mul a | |

with a conp | . 30The compounds of the formula I
and of the %Q?r:u QCHBF‘ ar mégﬁ)edr)él ly known. If they are novel,

however , th@omﬂm&@wpag@om (@Hmamcm@m CFIBCI—@(GZ}HZ)M@\J]NHCOOA
2010/ 083870PCI/ EP2009/ 009218 - | kal |
al kal i ne- ear¢RCHetHalm Wd@@@(@é"z)r@’ﬂ%&h&% Qjﬁz bp@&l(ﬁoha@@%r %H?her

salt of_ a 10, ine-earth netal s,

prefer1é-:bl ng?e(% ggl%%&'lago QBO@F W&Y caesium may aI so be

favourabl e. 5 Dependi ng on the conditions used, the reaction tine is

between a f m nutes and 14 the reaction te rature

bet ween abodtet a%%awér'woeé%ﬁwém (B aIBEA b PuiRFDSceE g ar | y

pref erably P@l%z‘éﬂﬂaﬁ} Itlﬁ%ly F}g[rrmﬁﬁ IX?'E)%@zéfu‘?anﬁlor
exa um et

exanpl e, hydrocarbons, suc enzene
t ol uene or thebeomfuranwtmplemmybcaomﬁny!squlhomyl isoquinolinyl, iso-

t hl4§t oet h hl trach
L orot e NAGIE riyBaa R ShB R gthanen. Kl drafedincIfu neaiyaro-
i sopropanol ,isdquiRheR#yl, citﬁﬁ@iohn?l‘ Gﬁtrﬁﬂ@hnyﬂr hi®alaH, Wln_}_rl ‘ﬁafbﬁﬂ’ﬁyndwh

as diethyl ether, dllsopropy et her, tetrahydrofuran(

di oxane; gl yo6imidinybrirdazadhfusd, tienyl eﬁ‘ed@zqhdopyrn@woomoiyll lsowazolyf

Soen as. acetonzolf M SREHASER BltRiadls, SLEhnpdqPy KTkl 2F

di et BA acetgymidiie/|, 203 Berdotmixayi bpbgmmo(y@l\éaoh Sfivitiith RSunsusdtit@ed or
acetonitrile; sulfoxides, such as dimeth sul foxi deb’é\tg)IV@O) car bon

di sul fide; dﬁ@ﬁ@x@ll'l%'tﬁéhﬁéﬁéltu’@ddw Hal, Ao e)rréb'?d (GH2a MR & fﬁ'rhzi)mCN

it t
7 CEoUple Coeias ok T e, N CHMERIE oSS v
Particul ar [EO{EHEROH( ng}cmmgclgi)mmﬁchgrmr s@@@lﬂ@crei)mmmez]wz

Dhar oyt | AP CEHIG HaRe oAb G @R COCPIC Hame PISO0A,
COCH(NHCOA)CH,CONHg, (CH2)mNHCOOA, COCH[(CH2)CNINHCOOA,
COO(CH2)mCN, COO(CHZ)mN(R®),, CO(CH2)mCON(R®),, COR®, COHet?,
O(CHy)mAr" and/or =0.
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Het furthermore preferably denotes a quinolinyl, isoquinolinyl, pyrazolyl or
isoindolyl, each of which is mono-, di- or trisubstituted by Hal, A, (CHz)mORG,



The sai d conpounds according to the invention can be used in their
final nonWQ@EYAIESFGrm On the other hand, the present i nVEREEBHI0UIEYS
encponpasses the use of these conpounds itdthe formof their
pharmaceutically acceptable salts, which can be derived from various
organi c and inorgani c acids and bases by procedures known in the art.
PharnaceuticalIgﬁacq@ptable salt forns of,.the 35conpounds of the

formula | ar&HaNEhe, (65R)msa t (GinaPQR by @R EehelrdHaPHret hods. | f

t he conpoun Lol &l 2] 1 ne of its
sui tabl o salt QLGB 0 B E IR B S FRERENCESOORS QUi tabi e
base to WO (2MHOTAITORSTACPZIDOHNCIL)ECONIBINHgI ve t he

correspondi ng_base-addition salt, Such hase re, r appl e, al kal
netal hydr oﬁ@@ﬁ[(@ﬁ@h@@%‘dﬂb‘&%@%ﬁqgﬁi@ﬁﬁﬁeéﬁ@ﬁq}&ﬁfggr oxi de and
l'ithi hydrexi-de; i h,~g|t [ iR
hydr oxi de aégéggﬁé?ﬁ%§ﬁygﬁgiﬁﬁgﬁ'S?@Q%?”ﬂ%?gﬁﬁa gtﬂggggmgggpgggnplé
pot assi um etGOKI(GelRreNSCOMIOHR) AN (T IGR(ClsHCOMRSs CORYIGOHBESes,
such as piperidine, diethangl- am ne and N-nethyl gl utam ne. The
aIuniniun1sé£&ﬂ48ﬁAfH@“%8ﬁﬁ unds of the fornula | are |ikew se
included. In the case of certain conpounds of the fornula I,
acid-addition salts can be forned by treating these conpounds with
10phar HhceutCyapiefembbepentice cyclghniyterandydloperydene cacydohekyene.
exanpl e hydro- gen halides, such as hydrogen chloride, hydrogen
@?onide or hydrogen iodide, other mneral acids and correspondi ng

sal ts thereqfiet’ prsfarasly HehbfisSfunfl hicye fYrdi1osSRIE, i8Bfadng, thiaglyl,
and al kyl - and ronoaryl sul fonates, such as et hane- "15sul f onat e, i

t ol uenesul f dradazayldpyidvieneisnidinyh fireraging, soerehobimgapiperidioyd seyrrlid-

correspondi ng.;salts,.thereof,. .such { fl.uar > e, .
Cartrats,  midagec MRSt Bt el Ry eatfig e unsubst
ascor bat e angtdcher ricke- oAaRabEITEY by PhaRRAHCOeAdoneOaphAITIgI oxy-
acid-addition salts of the conmpounds 20of the formula I include the

fol l owi ng: &@Vate, adipate, alginate, arginate, aspartate, benzoate,
benzenesul fonate (besylate), bisulfate, bisulfite, brom de, butyrate,
canphorate, canphorsul fonate, caprylate, chloride, chlorobenzoate,
citrate, cycHeperirimeamopicieably; dehgbs doitaizelyl dhdolgh coxapoigs pyedazinyl,
di ni trabenzoate, dodecyl sulfate, e qangsujfonat?, f umar at e,

gal act er at e R¥RERHhBENZIMigaesl) Pygcix PP ERfaFaNY ,gqaﬁt%%éﬁt Brazrferanyl,

gl uconat e, : : 2 < t e, i i e em; f ;
et anoat e, PN T At eUCBIATNERE Syt REeAR urpe e By
hydr oi odi de, lyR okgzolplx b bhalple tidzZobmaetrazolglitiadiazelket beonaihezolyl, imidazo-
i sobutyrate, lactate, |ac j onat | ate, mal eate, mal onate, mande-
80l at e, netiﬂﬁgéhﬁﬁpgwlHébﬁghﬁﬁﬁﬁﬁamaﬁe, net hyl benzoat e,

nonohy2s ogenphos- phate, 2-naphthal enesul fonate, nicotinate, nitrate,
oxal ate, ol eate, pal noate, pectinate, persulfate, phenylacetate,

3- phenyl pr opilaneretsraplyodpiodes [, phosBhdndtadso pipeiiiduday, pisierabhy k5 od6és
not represent a restriction. 35 WD 2010/083870PCT/ EP2009/ 009218 - 24
- nesium nmanganese(ll1), manganese(ll), potassium sodium and zinc
salts, but tthéidvenheh préfepstsle deibfes BRABTOMpIUNd8TIfthe Foreula PvHidieare
above-nentioned salts, preference is given to ammoni um the al kal
metal 3@l ts isewated andhetligvdiaayb-Bemtiaada i kal i ne-earth nmetal salts
cal cium and nmagnesium Salts of the com pounds of the fornula I

whi ch are derived from pharmaceutically acceptabl e organic non-toxic

bases incl udris of primary, seconda teyt-®&y am nes,
substituted am ,\al so including natural curring substituted
am nes, cyclic anj,res™ ¥itRoasic ldon excha resins, far exanple

arginine, 10 betajne, caffeine, chloroprocaije, choline,
N,N'-dg@enzylethy%enedianine (benzat hi ne) , Q£cyclohexylanine,



Conpounds of the esent i nvention which contain basic

ni t r ogen- CEALAIYMBHRTO gr oups can be quat erni sed usi ng agent sSPST/ER2048/009218
(G -C4)al kyl halides, for exanple nethylisethyl, isopropyl and
tert-butyl chloride, brom de and iodide; 25di (G -C4)al kyl sulfates,

for exanple dirnethyl, diethyl and dianyl sulfate; (C o-C a)alkyl

hal i des, for exanple decyl, dodecyl, lauryl, nyristyl and stearyl
chl ori de, brom de and iodide; and aryl (Cl-C4)al kyl halides, for
exanpl e benz%k r| d phenet I nidggfﬁoth wat er - and

oi |l -sol ubl e co s cordrng n on can be prepared

usi ng such salt INéiabove nentrone ha¥hiaceutical salts which are
preferred i ncl udeNacetate, toaifluoroacdfate, besyiHate, citrate,
funaraée, gl uconat e, hem succi nat e, 35hhppurate, hydr ochl ori de,
hydr obt om de, isefhionate, mandel ate, nm@&glum ne, nitrate, ol eate,
phosphonat e, pival ate, sodi um'phosphate, stearate, sulfate, WO
2010/ 083870PCT/ EP2009/ 009218 - 25 - sulfosalicylate, tartrate,

t hi omal at e, tosylate and tromet ham ne, but thls is not intended to
represent a Re JrX-Rhe aci d- addiR’: ¥%R basic conpounds
of the fornula ag& prepared by 5 bringi }MH free base forminto
contacf with a suflificient apunt of the dedired acid,causing the
format1®dn of the kalt in a conventional narner. The free base can be
regenerated by brynging the salt forminto gontact with a base and
rsolatrng the free base in a conventional manner. The free base forns
differ in a 10certain respect fromthe corresponding salt forns
thereof with respect to cer- tain physical properties, such as
solubility in pola sol vents; for the purlposes of the invention,
however, theRb NeXvR se corr é¥ i YheR espective free base
forms t %ereof 5 ment i oned, thepgggi ceutically acceptable
base-addition salMls of the npounds ofN‘the formyja | are formed with
netal s or amines,|such as alkali netal s| and al kal'ine-earth metals or
organic am nes. Ppeferred netals are 20@sodi um potassium nagnesium
and calcium Preferred organiec amnes are .

N, N' - di benzyl et hyl enedi am ne, chl oroprocai ne, choli ne,

di et hanol am ne, ethyl enedi am ne, N-nethyl - D-glucanine and procai ne.

The ba&e- addit] Nalyex aci di c gording to the

i nvention are Zgg pare by bringin free acrd forminto contact
with a sufficientydnount of the desir srng the formation
of the salt in a fonventionl manner. e free a id can be

regener ated by bggngrng the salt fornrrnto contact with an acid and
isolating the fr acid in a Qonventro manner. The, free acid forns

80differ in a certain respect fromthe correspondrng salt forns
thereddS with respect to certain physical properties, such as
solubility in polagy solvents; for the purposes of the invention,
however, thersal Notggé%%se correspond to the respective free acid
forns thereof Séf 083870PCT/ EP2009/ 009218 - 26 - tion also
enconpasses nul tiygte salts. Typical nultiple salt fornms include, for
exanple, bitartrate dracetgte di fumarate, dineglum ne, diphosphate,
di sodi um and tridgyrochlorrde but this is not intended to represent
a restdlction. 54th regard to that stated above, it can be seen
that the expression "pharma- ceutically acceptable salt” in the
present connection is taken to nmean an active ingredient which
conprises a conpound of the formula | in the formof one of its
salts, in particular if this salt forminparts inproved

phar macoki neti c prop- 1lOerties on the active ingredient conpared with
the free formof the active ingre- dient or any other salt form of
the a@s8 ve ingredient used earlier. The pharnaceutically acceptable



15which it did not have earlier and can even have a positive

i nf 1 uence VoA 2019883 Hi&r nacodynami cs of this active ingredi enPCWEPH09/009218
respect to its therapeutic efficacy in thg.body. 20The invention
furthernore relates to nedi canents conprising at | east one conpound

of the fornmula | and/or pharmaceutically usable derivatives, solvates
and stereoi soners thereof, including mxtures thereof in aII ratios,

and optionally exCiprents and/ or adjuvants. 25Pharmaceuti cal
formul ati ons can quad inistered in the formof dosage units which

conprise a predeterm ned anmount of active ingredient per dosage unit.
Such a unit can cospti se, rfreferelxlgmimlnetes()pyﬁrcuﬁgiinw itnidazqlingl, @yesdoyyl 1 ng

LSCZ?gé g6 301 he | nvant IReRARRRIeR. DREPES AT BRARUATDh vahc

met hod” of admi ni stration m,émgﬂﬁﬁpefe%q)gmrra ondition of the
patient, or pharmaceutical fornulations can be adninistered in the

form of dosage units which conprise a predeterm ned anobunt of active
i ngredi ent r._dosaqge unit. Preferred dosage unit 35fornul ations are
t hose mhichQ€BW% 4°8Q% Py dose or part-dose, as indicated above,
or a corresponding fraction thereof of an active ingredient. Further-
WO 2010/ 083870PCT/ EP2009/ 009218 - 27 - nore, pharnmaceuti cal
formulHions of thi sPYVpEingan be preparé!dazum ng a proceskyrigazion is
general ly known in the pharnaceutieal art. SPharnmaceutica
formul ati ons can be adapted for adninistratio V|a any desired

sui tabl e nmet hod, for e by or 4 cIud ccal or
subllngual),mﬁﬁﬁhal, topl ( /§$ud| uc subl i ngual or
ud Qg utaneous

transdermal ), vagin

i ntranuscul ar, intravehous or |ntréﬂer 1) meNhods' Such fornulatlons
can belprepared using_all processes, known in t he 10pharnmaceutical art
by, for exanple, conbjning the actijve ingrediént with th
excipient(s) or adjuv nt(s). Pharqﬁ\putlcal f or mul ati ons _ladapt ed for
oral adninistration anNBM\ dmi nNST "DBT Ry ed (&S “sEPar at g7UNTES,\ such
as, for exanple, ca dﬁ tabﬂ\;s \paﬁbe S or\gnﬁnuleg (ﬂﬁﬁlons
or suspensions in aquhous“br non- aQerd§ | i quiNds fédlblebioanN or

f oam f oods; toazad-l -i n-water |iquid enulsions or wat er-in-oi | liquid
emul sigths. 20 Thus, feor exanpl e, [j\fhe case oral adm’histration

in the formof a tablet or,capsule qNactlv -|n redi enp congonent
no oxwt’ 835

can be conbined wit ¥ anNora|, d afly’”
acceptabl e i nert excgipi such a§ ex np
wat er and the I|ike. mdeﬁ% are preparéﬂ by ol d&tlng
conpound to a suitable fine size and mxing it with a pharnmaceutica
excipient commnuted im a simlar nanner such as, for exanple, an

edi bl €&xar bohydrate, such as, for nple rch or mannitol. A
flavour, preservativezs-di spersan ,de na K@mnse be present. 30
Capsules aremﬁﬁédﬁted rbparlﬁ\ M X ur &yasde Nped
above and filling sh HLQQ latin \s thﬁke N dlida Ahd

| ubricants, such as, r exanpl e, ﬁﬁghly dlsp@rse silicin"acNd, talc,
magnesi um st ear at e, caIC|un1355tearate or polyethylene glycol in
solid form can be added to the powder m x- ture before the filling
oper at3®n. A disintegrant or solubiliser, such as, for exanple,
agar-agar, calcium carbonate or sodlun1carbonate Fanl
2010/ 083870PCT/ EP2009/ 009218 - 28 - added in &PF8P% o i roye e
availability of the nedicanent after the capsul e has bee faRéh 5In
addition, if desired or necessary, suitable binders, |ubricants and
di si nte- and pyrrolopyrimidinyl,

35 where the said radicals may be substituted by R.



grants as well as dyes can |ikew se be incorporated into the m xture.
Sui t abl e By@adwesisiel ude starch, gelatine, natural sugars, PGUEPROAK)09218
for_exanple, glucose or beta-lactose, swepteners nmade from maize,
natural and synthetic rubber, such as, for exanple, acacia,
tragacanth or sodi um al gi nate, carboxymnet hyl- 10cel | ul ose,
pol yet hyl ene gl ycol, waxes, and the |ike. The lubricants used in
t hese dosagél partiesldriypratirablydianvied eaitazopwihidinys ttdazaoeyrimaimdsr um
stearate, sodium benzgate, sodium acetate, sodium chloride and the
like. The diff %@F%@@yﬁncl ude, without being restricted thereto,
starch, met hyh&elZ i BsRiedlerd Altrode@ifank kdicyapt han gum and the |ike.
The tablets are fornmul ated by, for exanple, preparing a powder
m Xt urﬁ, granul ating or dry-pressing the m xture, adding a |ubricant
and a ‘i si nt j ng . if i 0,.0ive tablets. A
ponder m xt o opehoR e RRETORD of Ptk g TBtilG Pt SV 5B,
sui t abl e marigertiosil bh diffedehty Bt aRy indepasdsntas ohesdidthed above, and
optionally with a binder, such as, for exanple, )
car boxynet hyl erempgyads ghths f@i”ﬁ'b.'{ae{ Mg havErieger more chiral centres and can
pol yvi nyl pyrtﬁQllbelfgr%nc?ccﬁ iﬁbﬁﬁ(ﬁlﬂygfte?@oig%gﬁg%sf. Slth%hfo%u[af Pen SHAPR s
paraffin, an absorption accelerator; such as, Tor exanple, a
quat erhry sdlthesaoihes. an absorbent, such as, for exanpl e,
bentonite, kaolin or dicalcium 25phosphate. The powder m xture can be
Q;r‘;anul ated by wetting it with a binder, such as, for exanple, syrup,
t'arch past idi i utd : I _
T er i al o and o e B B o e 8 B PR e R or
gr anul at i on,mtlad ipeviier ahieastiore chthesaid vadichlschaghore ththlegprieferred
machi ne, gi Vi ng 301l ur{ﬁs of, non- ugi form ha&g, whi chf are broken up to
f or m grfanul d8SERAES GrdirAtet ADOVEaROBIE Pl TG PENS,PTLRHRGBISJnay be
steari c aci Gxpfeddcd@hpie RAbling AEIRMUBREAD 1Ah! whithUdH@rmt & the for-
prevent sticking to t'he tablet "casting noulds. The lubricated m xture
i s then pregsed andginwghich e radicath ot depignatisl inqreatdir Wgtaibhavsethe

i nven- 35tiqp n_also be copgbined with a. free:flow ng inert

exci pi ent aﬁﬂegﬁgﬂ' $8§t§§d‘oaf¢ée@{wygtgb&?%wﬁ%l ets without carrying
out the granulation or dry-pressing steps. A transparent or opaque
protedd ve | ayer consisting of a shellac sealing WO

2010/ 083870PCT/ EP2009/ 0Q9218 - 29 - |ayer, a layer of sugar or
polymer material gndpg gl oss |ayer of wax may be present. Dyes can be
added to theséeagoatings/in order to be able to differentiate between
di fferent dosage unit+s? 5denates pyyudlidéy! dJoddazedinylf pyragebhpl-exa-5-aza-
solution, syrups and elixits repared in.the form of dosage
pnits so that a given quaﬁfqyfkpﬁggnﬁﬁ?gtég'yg 'B?@-h%@rﬁ]iq{i d anount of
t‘he cagpound. Syrups can be prepared by dissolving the conpound in an
aqueous solution with a suitable flavour, while elixirs are prepared
using 10 a MdMRR 0¥ ¢ al colenptesvistidazapyrigidipyh ianetonyamigayt of pYITelPed
by di spersion of the COW%&H.@.;&;H 2 non-t oxi ¢ vehicle. Solubilisers
and enul sifiers, such as, "for ex<yarrpl e, ethoxylated isostearyl

al cohol s and pol yoxyet hyl evrere @r ibibopldedttber sitropee o€ theatddies D;f | avour
additives, such as, for exanple, peppermnt oil or natural
15sweejeners or saccharin, or other artificial sweeteners and the

l'i ke, can |ijkes. wWige be aﬁgﬂg’ﬁsTlh,eAFiBFﬁ@E unit fornulations for oral
adm nistration can, if desired, be encap- 20sulated in m crocapsul es.
The formul ation can al so be prepared in such a way that the rel ease
is extended.o et.arded, such, as,, for ex le, by coatin roo. .
enbedding of i t AUl at & ARNEISSANGTV JERJHN O BiRierih @aCHe MNEh isthe

conpounds of the formula | nangstialedSor rﬁ@héf@fdﬁ—,strﬁﬂfét@hb?ip@hf’c%!u%{iﬂ%ed

func- 3%5ti onal derivatives thereof %an al so e6 adm ni stered i n6t
by Hal, A, OR", N(R")z, [C(R")2]/CN, (CH2)nCOOR" and/or

CHyNH(CH)qHet;




- 30 - polyner, polyhydroxypropyl nethacryl anm dophenol ,

pol yhydr oxX¥yehyf0§8858r t am dophenol or pol yet hyl ene oxi de poP§TAIE2068/009218
substituted by pal mtoyl radicals. The cegpounds may furthernore be
coupled to a class of biodegrad- 5able polyners which are suitable

for achieving controlled rel ease of a nedica- nment, for exanple
pol yl actic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid,
pol yort hoesters, pol yacetals, polydihydroxypyrans pol ycyanoacryl at es

and crossli or hlp h| bl ock co rogel s.

OPhar maceut 1a8F BN at tshiotera oan 10 Pk ol WARR AT atecar -
can be adni ni ster ed as i ndRaRNAERkoB)RS haTiAg 0 LKL BRERY.O 8heR? S atoms
contact with the epiderms of the recipient. Thus, for exanple, the

active_ingredient can be ddlhis ensubstirgad Orenenasdieor bjsubstituted by Hal,

i ont op’?_‘uor esis, as describ d
Research, 3( 6) 318 (1986)%I bwz?‘%ﬁ @ﬁ%ﬂ@)zé§%&ﬁ%&@ﬁaﬁﬁ§@$m
t opi cal adni ni strati on carCOBH(CHN GO EH, azsom-mcngm—set COEDH;)WN(RY),,
suspensi ons, |otions, powder sol utions sprays,

al

aerosols or oils. For the Q@@%}f*ﬂmhlﬂ"'(@ﬁﬂrﬁéf%e(wrz &&@H(Q%E)@N
tissue, for exanple nouth @@@ @@% &@\”ﬁﬁﬁp;ul ations are preferably
re

applied as topical ointnent e“tase of forrmulation to
give alP oi ntnent, the act |®©Ci-r[|@]fégh@ﬁledﬂNHmJ@m 25 pl oyed either

vvithaparaffinic or a wat |l e Alternatively, the
{‘iéti ve ingredient can be f@éﬁﬁé—ﬁ@g S?ngbﬁgr eamw th an
oi'l -i n-wat er cream base OrC@C%NFFCOR)@H%C@P@E (é’;}qgh eut i cal

formul ati ons adapted for topical application to eye |nc ‘ude eye
drops, in which the act|vé)(i)ﬁgi[(édﬂf)mCN]NHd]&@AlG@D@Hgm@plended ina

or milHi1 ons adapt ed For (GHORGHANRT EabRUE e Al Blat OB b
| ozenges, pastilles and mm%nesand/m@qéggﬁ:;sg%gm EP2009/ 009218

-31 - Pharnmaceutical fornulati'ons adapted for rectal “admi nistration
can be admnistered in the form of suppositori es or enenas.

Phar maceut i I fo | atio r..nasal Lstration in which
the cars s indl oiffet ance ueSPbfern) Bigf RnJoRhahEL P mAR: il ng
a particle size, for exarrp;hgjbgnmtéb%yr}aﬂgﬁ]cg&-§@9Nppzcr ons, which is

adm niZtered in the manner in which snuff is taken, i.e. by rapi d
i nhal ation via the nasal passages froma contai ner containing the

powder hel d I e t he t -
adm ni strati 'gn %s ]-ﬂl(g[sal s%r%z@teos%%ose rfé/i d&r%l?i bgﬂ?@%%zgﬂ\ésp%rédyrji er
sub- stance enconpass act iditesrizofuredyle ohrzolyt iingslyl, ﬂlh/ya!t@hdoﬂyE ®idnzo-

Phar maceutical fornul ati o?s adapted for adm nistration i nhal ati on
ehcom 15pass finely partif&@nyb &ikyseekenzotuasyk PIW?%’HY'C&?WBEO*'“VI

gener &%d by various type HoliR pgﬂé{ m r &liﬁaﬁg S
nebul i sers or msufflator?u Oh! P race tlcaP/pl orrru @tlalo\rqg adapt e efor
vagi nal adm ni stration camiIMradmulnomlsmegdamupﬁﬁlsw tetmahyidanipons,
creans, gels, pastes, foans.or. s rma,ceutlcal

fornul ati ons adapted for ﬁét'ir@ln'%fr& Y”Q&RI‘W s‘BH"QP%‘%WyJ rPé\ Lﬁi@z'%'ué’HU@y'
and non-aqueous sterile i papgE Xaa,r@@lwﬂﬂaﬁwp éoﬁ’tj Wn@é}ﬁ" dads

25 buffers, bacteriostatics and sol'utes, by neans
formulzion is rendered i §Otybrﬁyttrq}yliwa2l®éylbsomjzaw ﬂﬁﬁazai)échripzelryt tetoa-

be treated; and aqueous an st e[l uspensi

may conprise suspension nﬁglygqgﬁgq%#%%ﬁ'épﬂj Zﬂ@ 'I”gg [3{?61%95}%(‘ ‘be
admi ni stered in singl e- doge3-eensddibksi9s6r @sz@&bﬂblvlebachfo@wwwa%%%ub-
seal ed anpoul es and vials, and stored in freeze-dried

stituted or mono-, di- or trisubstituted by Hal, A, (CH2)mOR®,
(CH2)mN(R®)z, (CH2)mCN, (CHZ)mCOORS,
CONH(CH2)mCOOH, CONH(CHy)Het®, CO(CH2)mN(R®),,

CO(CH2)mNH(CH,),COOA, (CHz),CONH(CHy)mAr,

35



(I'yophilised) state, so that only the addition of the sterile carrier
liquid, fo¥OeXsIEOwater for injection purposes, inmredi at BF/EBIOYPE2I8
use_i s necessary. Injection solutions anglgsuspensions prepared in
accordance with the reci pe 35can be prepared fromsterile powders,
granul es and tablets. WD 2010/083870PCT/ EP2009/ 009218 - 32 - It goes
Wi t hout saying that, in addition to the above particularly nentioned

constituents, the fornul até@hslldddy)alsNIddNpli se ot her agents usual
inthe art with respect t i f ?(qu fo formul ation; thus,
for exanple, formulati ons%@?ﬁé@{aﬁ)ﬁégu@—t{ég e @'ra"or al administration
may conprise flavours. A tGOCHIEH))GHRIINECIHOA] ve amount of a
conpound of the formula I ends on a nupber of factors, including,

de
for exanple, the age and WEP@#KNBKHPﬁ33%ﬁ$@EWP-“HéﬂpNégﬁg@Pcondition
that requires treatnent, ! VR f e
10f ormul ati on and the netﬁggcggﬁggﬁTﬁﬁg$ﬁg¥?§ﬁfE?%g&ﬁéﬁﬂPb¢nately
determ ned by the treati nCC@OEEHE)MNRIRI COIOMYEEONGR®)ef COR®| COHet?,
amount of a conpound accorJ] toqthe invention for the treatnent of
neopl astic growth, for exéﬂgﬂgﬂmgTéﬂmg?rb east carcinomm, is
generally in the range fromO0.1 to 100 ng/ kg of 15body wei ght of the
recipiF t (manmal ) per day and particularly typically in the range
from1'to 10nighkdHelf bodydemsiesghquipelindaigoqdinonyli iyeazaclyued isaimdohy,

ro v o e R 0o L R e
day or usually in 20a SerK@$b?kaﬁaquq§éfg3?%erbﬁfﬁNf@mﬂﬁ%©nxﬂﬁﬁ

two, three, four, five or six e at the to;al daily doge

r )
s the sane. An effective GRUIHEHoMGOOK CONBKGHE)Hat KO SLMR DG,

as the fraction of the eff i e or,ding to
the in\®ntion per se. It ca &%ﬁgaggﬁﬁggL@kﬁ§Q5$ﬁ$$§$ﬂ8@§g@5§P€’
suitable for the treat mentCOCHMdE),,CONHINeRs nmentioned above. 25
The invention furthernore relates to_nedi canents conprising at | east

one conpound of the for nul@FHEDnCRRNTANEERPAal Iy usable salts

and stereo-i soners thereofsn~} in 1k thereof in all ratios,
and at | east one further §g%ggﬁ@§%%ﬂ%eai?vggﬁ?%gredient. The

invention also rel ates to GOSENHIDA)CGOBIH NI, BeitDare packs of

R&f f ect i t of f the f la | and/
phar maceut |- 35cal |y usablGOSEA AnaNNECLSp AR i otk

i ncl udi ng m xtures thereofpd |\ RaREQSs 6 6 2
2010/ 083870PCT/ EP2009/ 009201%0_(@%@,“_“?{&%, gno(geﬁ‘z@&(%?yﬁa??m%g ’oPOaHet ’
further nedi cament active Q{@ht2aAEmnd/dieOset conprises suitable
contai ners, such as boxes, individual bottles, bags 5or anpoul es. The
set may, for exanple, conprise separate anpoul es, each containing an
ef fectave ampyint of a CoNMpRIMBEOINERACHEH BFbaarlcrandiky paving 1-6 C atoms,
pharmaceutically usable salts and stereol soners thereof, |gc udi ng

m xtures thereof in all ratwhch 1-5H atomsdnaybefréplated bydimendior &1 a
further nedi canment active ingredient in dissolved 10or |yophilised
form USE The present conpounds are suitable as pharnaceutical active
i ngredi ent s if §f 15whnnalsde@@ﬁngaAhy(mgA;hunans, in the treatnent
and control of diseases. These di seases include the proliferation of
tumour3(cel | s, pathol ogi cal neovascul ari sation (or angi ogenesis),

whi ch pronot; hgsgr owm h | i d urs, neovascul arisation in the
eye (diabetf§§¥%tﬁﬁopathyﬁ%égggiﬁgﬁggggnacular 20degeneration and the
like) and inflanmation (psoriasis, rheunmatoid arthritis and the

like), and prgLLf rative dj seases of the nmesangial cells. The present
i nvention eftdhpasses t he dg8etast (Ghidn B0IBRISEHE of the fornul a |

35 _
inlmm X denotes O(CHg),, NH, NA, OC(=0), NHSO, or is absent;



and/ or physi ol ogically acceptable salts and sol vates thereof for the
prepar at i OKO 28/8{0887%edi canent for the treatment or prevent PEHEB}009/009218
tunmpurs, tunour diseases and/or tunour nppastases. The tunour di sease
is preferably selected fromthe group 30tunour of the squanous epi of
thelium 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, dfléme |iver, of the brain, of the prostate, of the
urogenital tract, the | ynphatic system of the stonach, of the

| arynx, of the | of the skin, 35nonocytic | eukaem a, |ung

adenocar ci noma, ell lung carcinoma, pan- creatic cancer,
gl i obl astoma, bre gar ci no acute.nyel oi,d | eukaem a,
9010/ 83870PCT/ EPI0US 1000 S5 o Ol Rb Sl BV edrose- Sxetae

| ynphatic | eukaem a, chr oryigydd[PRNEhept-b8HKABAMIIN in"s |ynmphoma,
non- Hodgki n' s | ynphonma. 5Li Kewi se enconpassed is the use of the
conpounds according to O denolesicvdagemyintidinyhdriazalepyrinoidinhar pyrrolo-
physi ol ogi cal | y accept abl ﬁ}ﬁiﬁi&iﬁ ﬁnd sol vates thereof for the
preparation of a nedi cane OF"Yhe treatnent of ost eopor osi s,

di abetes and obesity. 10Livikeswestisennriasseditiogehhts this eadiéaltine
conpounds according to Cajm1l according to the invention and/or

physi olbgi cal I y accept abl éedstess(CGian 8b1S@EHtt her eof for the
preparation of medi cane f t t _py\e o) f
o) comer s O TR (RCRISNERG o Bl

fi'sease in which angi ogenesis Ts"i eo hi's™t

I'n whi ch angi ogeRiesi s is idevotese, AxraPOAye di sease, such as retina
vascul ari sati on,_di abeti c Jeti nopat hy, age-i nduced macul ar
degeneration andXthe |i ke JePRIESHA ic disease is preferably

sel ected fromthe group 2Qdiahat car ef Happathy, arthritis, cancer,
psori akd s, Kaposi's sarcomm, haeman- gionm, myocardi al angi ogenesi s,

at her oscl eroti c A1l aque neaieastad phérpatnaphthdryibigeniyt, each ofiveleals és,

chor oi dal neovascul ari sati on re;[t o] ent al fiqtj)r gpl g%l a, rracgall ar .

degeneration, corneal trandiSHRRYIUGY ¥CNOBR  Hulise @-iqriPa substituted

neuroscul ar gl aucoma, Ost gy %phgo@ngggﬁc(%)zj[@ﬂ, PCRL)LCI@RP WRd/or
r

di sease of the nmesangial cells is preferably selected fromthe group
gl onerul onephritis, diabetGkMaEHiagdethy, nalignant nephrosclerosis,

bl o ul opet . e T oo b GRS o ERARPL BRyrhBH hipated orarc-
physi ol ogi cal | y accept abl engtd) hétepdticROh¥aheI tbRENEGhdHPD bR or S atoms
preparation of a nedicanent for the treatnment or 35prevention of

i nfl ammatory di seases | i k&viligeistinsubsiiiuied ar mmnoscdper bfsubgitupraeby Hal,

sent invention. Exanples qf b | t di;spa i 6
rheunatoid WD 2010/ 083873}3@% 9/@%@'1'\3@6)?3ééﬁz)zkmr@ﬂzim?SOOR'
Pﬁor: a&kﬁ s,T(r:]onft a](c:][ der tmat iGN H(OBL RO wfﬁmgl(tsm)hrie&? %@(amf ;j)mtqga‘?)g
e |like. e inflammatory, djsease is prefera selected fro e
group 5Inflamuatory bowel Qfg@'i@eNHééﬁhkSQ%: @H‘Vép&%ﬁ@?@ﬂmﬁg
asthma, allergies, infl aw@é“ﬁﬁdﬁﬂmm‘ﬁj‘ﬁ?’ﬁﬁﬁﬁ;’ mul tiple sclerosis,
sease, | a

chroni c obstructive pul nonary tory skin diseases,
pardont al di seases, psori &EPSH[(CIHLCONHINECOOQAUNe di sease. 10The

i nfl ammatory bowel disease, i r r abl, cied fromthe group

ul cer@®d ve colitis, Qohn@@ﬁﬁ&z@ﬁﬁ%ﬁﬂégbﬁél c colitis.
COCH(NHCOA)CH,CONH;, (CH2)nNHCOOA,
COCH[(CH2)»CN]NHCOOA, COO(CH2)mCN,
COO(CH2)mN(R®)2, CO(CHZ)mCON(R®),, COR®, COHet?,

O(CHz)mAi’1 and/or =Q (carbonyl oxygen),
35

Het? denotes imidazolyl, indolyl, isoxazolyl, pyridazinyl, pyrazolyl

benzimidazolyl, pyridyl, dibenzofuranyl, carbazolyl, benzo-



The" 1-cel |l -pronoted i mmune di sease is preferably selected fromthe
group 15a@PYPE8BAtephal onyelitis, allergic neuritis, traffsSPERPI009218
rejection, graft-versus- host reaction,-ayocarditis, thyroiditis,
nephritis, system c |upus erythematosus, insulin-dependent diabetes
mellitus. 20The arthritis disease is preferably selected fromthe
group rheumatoid arthritis, osteoarthritis, Caplan's syndrone,
Felty's syndrone, Sjogrenfaragyhdraingolyls goinazpiiny saunexalisyhmyimsdinyl, ' s
di sease, chondrocal ci nosi |.i,C r.g ti€ .
Reiter's di sease, Wssler ﬁdés%)ﬁ*ﬂ?@% thwed}%@la% l y’fhﬁa}zfgﬁ}ef;ﬁiazolyl,
di sease is preferably sel ¢strazbl§l thiadibheolgr bemzahiarellimivoli,Rid,

gl onmerul ar injury, nephrotic syndrone, interstitial nephritis, |upus
nephritis, Goodpasture's $YRdinyher 1 lanul omat osi s, renal

1
vasculitis, |gAmeephropat hje, i g%tdglfw q;lggilrﬁgnj_ggf ]afgrﬁgase. 30 The

inflammatory skin disease I's preferabl’y se rom'the group
psoriasis, atopiAr' dermati tdemptasoptiant wibeisistundubgiituéeher ridfiok kiinbs e

enconpassed is the use of ;the c n of the formula | and/or

physi ol ogi cal | y accept abl éﬂ%%sg@qg%ﬂi@' @%bé'?]gg’f for the

preparation of gygWO 2010/{28380PCH EHp2999/ 009218 - 36 - nedi canent
X 1 d- ¥

for the treatnment or prevention of a disease or condition in a

manmal ,” i n whicinto this menbies @ thkdagedtirdal |y effective amount of
a conpound according to tgF h&ﬁye?ti%n is adm nistered to a sick
framal in need df such tré&&" ! OThe t herapeuti c anount varies
according to the specific nserse A xaybe determ ned by the person
skilled in the art wi thout undue effort. The present invention

al so enconpassed the use 6Eemptamnes! 6F2the fornula | and/ or

physi o] ogi c .

prepar1é:ti onaéﬂ%g’ a ne ?@l&%@f\@éé@? @,? ﬂ%i?ingoﬁuﬁén%n%ﬁ#t@ﬁ%o&/@ﬁﬁsgtﬁeggof,
retinal vasdutladingahix@ureslth&eof fealerutiogpassed is the use of the
conpounds of the formula |I and/or physiologically acceptable salts

t hereof for the preparation of a nedicament for 15the treatnent

and/ or conbagy -4 A i inlal I

Thi's et hod o9 reRaodud BEE ERAMER o) SR 3 Te starfng MR RIals 1 R Febe
accor di ng t catibre areye ridddion, preggredibytreetdds knawsi pd smaralescribeg édthe

f Y . Jh h i i i
apeci T1c. di QLB roAMIEERPIB the SPANRBLMBS: Ruct b SabeRt YVeah Nstheden
art w thout Jiyh€aGEEEr Chéhfie B RE @&%ﬂ%ﬂém@t I’@eJJl‘aE;ETrHI'e?néVeru

§ %ﬂ
can be adm ni st ef eﬁ I'n conbli nation wth other ther apQ@J’tl Cc dgents,
i ncl udi ng anag.cltutigartade hesprepiseusetbr headjont dunditeors Whichiacakoewn and

t" | at Nt whi.ch i dm ni d,t ti t,. 25w th
Srter for e RS S8R ettt et S b St e Rl
the f ¥l ader@@mmbﬁ@r@%o@lﬁr@ﬁﬁbﬁbam@etrpgn%ta*ﬂ@\rdathﬁ.h other wel | -known

t herapeutic agents that are selected for their particular suitability
30for the condition being treated. The present conpounds are al so

ot “obiocr CTRBLAR b Bl AR EB0ES PRI b SERIRS Y
nodul at ors, pRVhHeAS thé ReRigN Wikl Rhessund Stthedbentiggrpt or

35nodul ators, cytotoxic agents, antiproliferative agents,
pr eny|3pr ot ding ¢eraRguUNdephihe fornLls i ang of tvsfaosnla Hhae asrerally known. If

57 Pever e e R ok Bler Mt pe Brietd ARE PG G 56>

i nhibitors. The present conpounds are particularly suitable for
adm nistratign at the_ sane tinme. as radiotherapy. 5"Qestrogen receptor

modul at or s 'EY ERSUPR ISEAPEHIRIS IMANdRert spbieNGRRd i5 genasally ARIrgrtout e the
oi nding of QRELERALH 4 ableiGFER-d. SERFEEh SPojbnEEiANIHE as
pt or ut no

Exanplass of oestrogen rece at’'ors 1nclude, are
DIPEA, triethylamine, dimethylaniline, pyridine or quinoline.



reductase inhibitors, nilutamde, flutam de, bicalutanide, |iarozole
and abi r atPahid/08¥ebat e. "Retinoid receptor nodul ators" reP€FEP(§9/009218
conpounds which interfere with or 20i nhippt the binding of retinoids
to the receptor, regardl ess of mechanism Exanples of such retinoid
receptor nodul ators include bexarotene, tretinoin, 13-cis-retinoic

acid, 9-cis-retinoic acid, cc-difluoronethyl ornlthl ne, 1LX23-7553,
trans-N-(4' 'Hwaddmph@ﬁyaln)albah naﬂkaw@raanmgteahmy;dﬁengﬁhoatalemahb@er-

t ot oxi c refer ounds. ul t cel |l .death
or e 1y 2 S SRR I e BReDAC Y R B epribftetds,
inhibit or igreesrbBlyeofdthssiem soWiom aldinel drdizegiumh kbbb &aiiifable.
tunmour necrosis factors, intercal ators m crotubulin inhibitors and

t opoi sperase inhibitors. Exanples of cytot OXI c agents include, but
are not li m[?@ﬁjeﬁ r&gtohrtﬁg%b qfﬂﬁP L%%ﬁe i{ ek tiof BHEEH Q\geéﬁ %Sfffemnﬂﬁites
tasonernin, TON da car in ret-""am ne, “prednrmus

di br onodul C|e§m:| 14 rciaps,nmstreaetuorf Mmmturees baegeg abou, -16Xahtpl5ar| Ror-
t enozol onmi de, apl atin, estrapmustine, inprosulfan tosylate

t r of osf ani dema}l.!( Eﬁfé'ﬁeﬁb‘lo @R ds@i cﬁ%ﬁﬁl&ﬂﬂﬁbprﬂ@fabauhem 6Q omﬁbﬂ 407Gn,
satra- 35platin, profiromycin, cisplatin, irofulven, dexifosfam de,

ci s-am nedi chl oro(2 nmet hyl pyri di ne) pl atl num benzyl guani ne,

gl uf ostini deSuipra agsrt sOe 28 0L PRB & XA REI¢, ERZIDOGH 082 Ifich &8hexane,

o SR . £ L) ST LSO
di ari si di ny'é@ﬁfeﬁ]d?@eﬁ? (ﬁﬁgn’l‘? Tch%g)gﬁlane carboR tFtrachlﬂride, chloroform or

1- 01- dodecyl am no- 10 xylndecy1) -3, 7-di net xant hi ne, zorubicin,
i dar ubi cin, @awnmmbirmm aleobalst sedk as metbraol, leti‘raﬂol psoEmopbnci, n-propa-

nafi de, val rubicin., ant c neaq sto

B et no- POnBEHR 3B Eb Gl Hhernshpt Bvclstwienge disonmpihgioes
gal ar ubi ci n,teghhp@lofean rvﬁm%?@ﬁ:m@ g!ycol ethers, such as ethylene glycol mono-
4- denet hoxy- 3- deam no- 3-azi ri di nyl t hyl sul fonyl daunor ubi ¢cin (see
WO 00/ 50032)mettyEramsinestton etharr Pﬂwyﬁna giveoltdinethn sthaiddigliene); ketones,

G cehyar o- 4T ooty Bhnali: Spiidss swsh anaertavite. dmegyasptamice
g;\)/:g igﬁ; 16 n, mﬁﬁmylmmﬁtm @DMFE), nigiles séLhl 4 a&RBRIAET SulfJARREDLE8A as

vi_nfl uni ne 0

2,3,4,5, 6- pﬁmmﬂépﬁomeémﬁﬂay&aab%tiﬁ@m%éﬁshwhc acids, such as formic
Renl\kzgpﬁ;%;w]\?g% ﬁ{'gég{ @Yﬂo@rﬁﬁ&uﬁ@s, such as nitromethane or nitrobenzene;

net hyl - L- valgdiets; puch yb-ethylracktate; or iiktylesrafdee said&ideresd BVS188797.

Topoi soner a i.nhi bitors are, for exanple, topotecan, ){capt am ne,
iTino- t ecaﬁf?arit'%?‘fé tefgrence is given to glycol ethers, such as ethylene glycol mono-

6- et hm@pro%@@%iefﬁer%ﬁﬁ E%HP)?Q%%EH%%“E:E@@FU S' n,

209- met hoxy- N i methyl-5-nitropyra KI Tacri di ne-2-(6H) prop
anam ne,
1- am no- 9- et Ir- 5-fl %1orlo-% 3-dj h%dr - 9- hydr oxy- 4- et hy1- 1H, 12H benzoi

del pyrano[ 3'5 - ol i ne-10, 13(9H, 151- 1) - di one,

| urtot ecan, TiRsaitiNg RRYAETMAY 26 v ImeitSh %@H%%é%clhr’tgeﬁ‘lﬁé?’é&n—
BNPI 1100, BN80915, 25BN80942, etopoOside phosphate, teni posi

sobuzqane, SAltfarmeOmythardther 2and, dee pyesens daaidion@L8sencompasses the use

zol e 1 car BIIRTaEOT RSt YE T (e oo gl Bha gy Gleatl sccehiabic A"

[ N42- (di met hyrhuamcm)w diwﬂ{ded‘ﬁ@mt\}”a\ﬂo@@d??éﬁb@id]lnél‘b‘bﬂm@él@ébﬂa b‘%s@lsf@t
hoxyphenyl] - 5, 5a, 6, 8, 8a, 9- hexohydr of uro(3', 41: 6, 7) napht ho( 2, 3-d)
di oxol - 6- Oneprocedures 'known in the art. Pharmaceutically acceptable salt forms of the

302, 3- (et hyl XY= -Erret E xyben henant
di niums 6, 9 tlbgrgf - angf%tgg Ir%?ﬁ(g'lr’]tf'g[ F%Hair%(i-gk,(’]f Bﬁb‘?{@
methods. If the compound of the formula | contains a carboxyl group, one of its

suitable salts can be formed by reacting the compound with a suitable base to



trinetrexate, fludarabine, capecitabine, galocitabine, cytarabine

ocf osf at e wd os®sis7me sodi um hydrate, raltitrexed, paltitreXi/gp2009/009218
emtefur, tiazofurin, decitabine, nolatrgxed, penetrexed,

nel zar abi ne, 2'-deoxy-2'-nmethylidenecytidi ne,

102' - fl uor onet hyl ene- 2' - deoxycyti di ne,

N45- (2, 3-di hydrobenzof uryl ) sul fonyd-N - (3, 4-di chl orophenyCur ea,

N644- deoxy- 4N 4 E)rrdgdOndireg baskeadditiencAlti Gugh aast maoR-foh gramplcB-alkai

S o R G, i g BB sl B SRS 268
thi azi n- 6-y kg Jydrblivk] al%aﬁﬁé@bﬁﬁ%ét‘a\-h?%ﬂé&%@scsﬁ&# ds b@ﬁhﬁpﬁyzcﬁ‘bkiﬂe and

5-fluorouracil, “al anosi ne, 11-acetyl-8-{carbanoyl oxynethyl)

for nylée- metdadoiymlydreside; atkali metal alkoxides, for example potassium ethoxide and
di azatetracyclp(7.4.1.0.0)tetradeca-2,4.6-1rien-9-ylacetic acik.

cstor. swal HOSHTSIOPaREET R PAGE P BAIChRS s B RD g iy in Aithanol
2' -cyano- 2’ -aiﬁméYaMN%bfﬁwdglMﬂa’miﬁg.lTﬁe BhahinRir @bis anaiytorapbosdef tnad
3-am nopyri di ne- 2- car boxal'dehyde t hi o- sem car bazone.

"Anti prol i f dpEmulad argdiewisainstidedc [ruidhe eansoef aamtain apmipbudde of the for-

h f h i , ' j .
P bi tor o+ dlich S66-e ot S8R s BRICrHREEY BB aEET Sy BRaunds i
as p5310 whi ghhpamdeaticslyi thblé argavo ahtnacigavio asdsTeer exadpemgiro-
transfer (see US Patent No. 256,069,134, for exanBI e). Evidence of |
%he action cﬁerpmiide@@éu@@aéaydmﬂmhlw@edwck%erp giderqg-hydrogen iodide,
ton/vitalityy,of wﬁﬁl%‘éPéciBS'ahﬁ ddtre$ th‘ngoéapt% AR QRRdLd mee{%s, nitrate or
present experifrent description, e I ARPDbI L Ton- of 't UbuT. ce

proliferati gtidspiiate anekhe likd,arnd ylkidy and imomoamigudnates ssuch as ethane-
descri bed. The cells are sown in a suitable cell nsity i.n

d n .
mcrot1dre piiiasiq dligersuisateend RsaraneHeianae. alitheihgnordani gcids
added 10 1 NGar LS &phdiRISAN fithed saa bE Bceftlib CHinliGacktifie NafrateY S

of cultivation 1n serumcontalning nedium the tunour
2010/ 083870PaFIcER2 (02t IdtratéQbenpoaib| $aicgtate dsoonmate arel thevikeal ity

be det er fii ned. b f an A test, syst 0
Bxper | ment al GREHBAN, BRaT3aqe B CRREHIFBIC St SEkAR A REAaF GoaAgds

ayai | abl e CC&fQﬁe‘f@Fn%lQQfﬁciG@é khd fdﬂ%ﬁ/ing?\é%}’até,eé&lip!aie',‘%i@iné’té?ﬁ_?g%@ce?e' '
lines iy breast cell lines, etc. 10The cells are culti'vated i'n

medi um At iaap@riaie. derzogts; deakzetasigionate (kedylate b s uiate dhiedfiter bremisie,

| t di i.th the aid of t i | ut i d i i tabl

Gl utt on i TROAR it depbin Dot ARl i, Ehiciite e

10% CX2. 15 grate, S?Qbﬁénl@hebhﬁ)i@rﬁitéSdigmc@ﬂhi@%mﬁéﬁ’ﬁpﬁ%pﬁ?té, ]fe:lir(ifr@f
S e 0

exanpl e 2000 cell r culture/well in a vol- une of p _
cul ture nedikffzeste, cylsuligier sthanesufipagtes fysrail galaderate fhem mueis

a0, B R bRl B oS
t est subst angieste Themiststinatd Henmsalatel Repiapoate) edxahostee kgl te, hydro-
CVMB and subsequently 25 enpl oyed in correspondi ng concentration (If

desired i n £HPI4RIMYArAEPMELS. Risireingidee LrhicliprintBenrstiighaterirdide, ise-
dilution stapRERs 96 RYRRE AdcARDAACLBRHAR I I alaRE IAbbRE mande-

active ingredients an esiréd sprea e’concent’r at I ons.
cul t urgy nedilate, insetagdbesphaiet inethastsufohsicanetylbenzsite emoBOhg@ranenphos-

trati . T iti t he test bst to th |1
Cake bl ace ditesDaRBUsnaRTonales BIGTGAH. MiiocXagte. RPatw; RIEIAL,
in each casgfinBte, YerSHRRE, e’i'ét'e?@—ﬂﬂé?&grgﬁio%?éj'tplhggf?@ér'tegb%@—

are added to the cultures/wells.” The cell's a I'tTvate
further 4 da@srerate3mhilelate 38githis doed Nodve|@@Rent a restriction.

Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron(lll), iron(l), lithium, mag-



WD 2010/ 083870PCT/ EP2009/ 009218 - 41 - 2.4. Measurenent of the col our
reacti on 5¥Q28H¢838¥A8se, 20 pl of Al amar Bl ue reagent are aBaBEEPYWP/009218
well, and the mcro- titre plates are ingyhated, for exanple, for a
further seven hours in a CQ2 incubator (at 37C and 10% CQ2). The
plates are neasured in a reader with a fluorescence filter at a

wavel ength of 540 nm The plates can be shaken gently imediately

bef ore the nigsiumenmanganesedll), Bvangansseti)Thetasbon Eatiwm aiduinotalihdut

di t . =) tan d) i t {
fromal | ot s SisiEhisd s diateRmriinRh, DItAERbov&risidiRE s
substance) gtreferehc€W/@iveh EBBRILNEARE alidiitnaldl sakdehdiaRsah P BBER sium,
val ues are set in relation thereto (for exanple in%of control):

Cal culnf?s\t i on: anigoakaliraeaghvingtal saify ealgivem aed magnesiumcsalts obihgecasn-
medi contr | - - : ' rol) |

Val ues (50 Aands AHTothad SaRio R el 4B RonEBa i BsBOBb4D) deiebatbre
programs, sumbaai, ndrotoxixbageseinchigé. salislSFpintkad aséinde@yaad istsiary
according to the invention are shown in Table 1. Material O der

No. Manuf act BBINeSoSHhiituied: araingsapise ingrdipg nateially @ceasmgophstuted

bul becgo14200 BETe hay JBP5S. g PSR eXciaietech . A Byabinie Riffine
WO 2011 083dARIEE, ERESIOS] ONBRYBocaind, chdlinamy,Bl-diesNBUEGYRLRSeminec

FCS1302Pan Bjotech. GybH Trypsi n/ EDTA sol ution 10x L2153Bi ochrom AG
575cn2 cul t ﬁbsnﬁ% tﬂeésélswégﬁtyr?@ar%ﬁ%&%%@'gm%sq@ ne, 2-diethyl-

Cp L0205 Aaeeni N s B PR, UpIEr et perbai,
ami nopept i dds-etiyinorpheing; deibyipipdritine, i gucaresie, fhebbaimine, distane,

15 hydrabamine, isopropylamine, lidocaine, lysine, meglumine, N-methyl-D-
glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine,
purines, theobromine, triethanolamine, triethylamine, trimethylamine, tripropyl-
amine and tris(hydroxymethyl)methylamine (tromethamine), but this is not

20 intended to represent a restriction.

Compounds of the present invention which contain basic nitrogen-containing

groups can be quaternised using agents such as (C;-Cy)alkyl halides, for
example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and iodide;
| 25 di(C4-Cy)alkyl sulfates, for example dimethyl, diethyl and diamyl sulfate;

(C10-C1g)alkyl halides, for example decyl, dodecyl, lauryl, myristyl and stearyl

chloride, bromide and iodide; and aryl(C4-Ca)alky! halides, for example benzyl

chloride and phenethyl bromide. Both water- and oil-soluble compounds

30 according to the invention can be prepared using such salts.

The above-mentioned pharmaceutical salts which are preferred include ace-
tate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate,
hippurate, hydrochloride, hydrobromide, isethionate, mandelate, meglumine,

35
nitrate, oleate, phosphonate, pivalate, sodium phosphate, stearate, sulfate,



The inhibition of [?rol iferation is determ ned by incorporation

br onodesoWREHHOBB’{ BrdU) i nto human unbilical vein endot h'iﬂ”f’%‘i’m%‘?qf’%‘s
(HUVECs, Pronpb- 20Cell, C12200). The HWB&Cs are cultivated at 37C
and 5% OC2 in basal medi um (PromoCel |, C-22200) with supplenment m X
(PromoCel |, C-39225). After detachnent of the cells by nmeans of
trypsin/ EDTA the nunber of living cells is determned, and the cells
are sown in Sal aéﬁsqyﬂq;eohaftid@otm@mﬁ@tgeﬁoswaw apd omethaming, Aut jys israot
of 175 pl ance either with suppl enent ed
culture rredﬁﬁtéhbgrﬁa?é&eggﬂfsgg?étg?@%r with 1.5%gelatine for 0.5 - 2
hours at 37C). After cultlvatlon for 24 hours, the test substances
are added i n_vari.ous conce ations (for e le fi concentratjons
30 p DI\% é‘%ﬁﬁ'ﬁrﬁdﬁf%ﬁ %fttéﬁﬂ'%? %‘ﬁogf‘éﬁg’? {?*’@Ulﬁbl deePiePamd By |
The O co

for a total ooy bietise pargRoms S o8 Rlact il SEmehPhnfidt bERIS Beied
#1164722900ka, | causthglthedotmatior of ther salhiad dcmnvefntlnalal wanoent et fre@ base

10pM are adde and cultivation.is_cont er, 20 to, 24
nour . " aft orcoHie Bl oG U P BEE i et WP b 70 56
hours, 35t heafy tHe @e@%sem h%orn@eﬁwbn rRAheN TheMeRAWH st REREHifd in a
determjpation i's carried out for detection of BrdU incorporation

(Br dUn@_I SA ceRairhegspect iIoTiher0sspr0RTY mﬁﬂmﬁdmmvwmifespect to cer-
11647229001) end, ,the c reat ed vvlth a ive for
3o mnoat r g R & ostin e ER R e S o U plfoos8E of
per oxi dase- |tﬁbﬁkﬁ\}é?ﬁloﬁnhbw@&éﬂUtlﬁ’é\&al@gﬁheﬁ'\msblﬂcﬁﬁésboﬂrg% e ASYpeROWY free
dilution buffer) for 60 min at roomtenperature. After washing three
ti mes with basglfervsteerenf.ated DPBS 5 buffer (G bco, # 14200), the
enzymatic reaction is initiated in TMB substrate solution. The col our
devel o'kﬁrent is stopped after 15 mn by addition of 25 pl of a 1M

sul furic aciAk s@ntibhea, thd pﬂ@trﬁfaaseua@auym@bptdme pabé-calditdeNslisyofithe
carried out within 5 mn measur enent at a wavel ength of 450 nM

The cont r ol SCOTMPRIYEL %frtbeéawlaé@reéwﬂm%wﬂa RS o 2RiNeg. sueh as @lwtios
trol
control) ot REAY aRHiE bl ARELIELY Bloo T ARAS bkl i ire
confirnmed usadngmhpouaBbuum tmagrﬁemgn ard mlcmﬁwmré%r%caoﬁgawd ymines are
measurdhent _ﬁ'[&]eﬁ%pt AP- 2 3zctl géﬁet erm ned by cou enz mat | c
reacti ons. {5thdens |a OTOREESAING %\%PW@ rﬁﬂ'@’"
Th t hi d to Met, d H202
by" L arm nooss 5;%"‘*?‘9""‘* RS "@LL%@@&%@? e er oxi dase ( POD)
with the aid of the H202 cat aI yses the oxidation of the Ieukodye
phot onet 11 o1 base a3y oA RACH S B ppLy fe aHCwEa:Bhadavertion are
conti iious| yyragalddisy bﬁﬁgm@ﬂﬁe fr%@cédld)fbr%ﬁ‘{;@eaﬁta'c{ %Hﬁtaréffﬁﬁehhfﬁﬁ]ogﬂﬁof

nol of di an|5|d| neox 1s torned per nol met hi o- nene
enzyme acti ¢heylesiad tblaeeeczw&n@&e:wrmlanexﬁ thi¢ saitinl g casventasd nprinen.

et 0)' s posdies 8 akld & b Teatndfac b hngioB b sol Y e Boplict With B

coeffici ent .ackPEhe |§d1§ﬂﬁ?théﬁt@é<bbiﬁicihl@ébm}%rntlbhﬁﬁnblﬁhér Mheded¥ gti@dorms
graphically and a slope cal- culation is carried out in the visually

I'i near30 egi ohiffefinteentaindespret fmme the covespending salhéorownibererisvith e

TS B I U P v o

measur enment tEél[I:eﬂnlbO.E{H’secﬁf’dthatlmmtloﬁl hew"evé\‘ Therbaled oiﬂieﬁméhé'cﬁm%@onﬂ% the
synthesis + 1000 mM of nethanol, Li Chrosolv 10 Eluent B:5 g o

ammoni um acé?ﬁ?%c’““ﬁdcfeeaﬁﬁ'ﬂyfgf@s thereof.

35
If a compound according to the invention contains more than one group which

is capable of forming pharmaceutically acceptable salts of this type, the inven-



5 ml of methanol, LiChrosolv + 995 n of ultrapure water 15 Sanple

sol vent: WO2@B§{0B3870 3. 954 g of sodi um di hydr ogenphosphat ePCT/EP2009/009218
monghydrate + 6.024 g of sodium chlorideygd_ 950 nl of ultrapure water
the pHis adjusted using 0.1 M 20NaOH or 0.1 M HClI. Sanpl e
preparation: The sanples are shaken at 37C and 450 rpm for 24 h.

After about 7h, the pH of the sanples is checked and adjusted if
necessary. Ifion aglsaleswovipaskes miitpleerlis heymaatpheltiple salt fdrmsrieslade, fon

excess. Just_befare th nd,.of .the 24h shaking tine, the sanples are
agai n checked ¥ of epnb—lrta_iﬁa?ea dﬁ?‘?&?{:ﬁ' ?ﬁt‘@a“ﬂﬁ pﬁg‘%ﬂ'@”\i@%éﬁ”ﬂf?ﬁpﬁ%t?\ﬂq'??'Q
gradi ent, MdilrPiEtriHyasddHGRIY 3btf%ﬁ§'~?’s7ﬁ§£2i9te$ﬂ@@9c6:r%g#é¥|eﬁtSqaétrri.e{i n.
BCOhl er | ncubation hood: TH 15 Bahl er pH neter: 766 l'Tmati c Kni ci

instrupment: pH 1 WD 2010/083870PCT/ EP2009/ 009218 - 45 - pH

| dde: |k APC| - VB her i :
chen cal 1 ot itedat bkl Ebied abarru (31 BF ekl TarEC aptr RE P e
general |y chagietly hesshthbleHiCirMbe JreeehOEdHRRHSA G ik ntiBen8AREhetive

is indicated here. The reported retention tine relates to the M5 spur
(retention iRgfasientwhieh poprispa @ eaypeind ef therformelat IHnte deror ahbna of

pl ace). HPLG um,. l.1.t.e r. . 8-e 50-4 . 6mm ..

G ad ept - AGYIDS ToRRTEURRg i GARU BB St e i Elnetiarap-
ChronolQ t h/ Ghtiesrohithé activ argedibni 6mpardcaivih tiRe f88/f0im of Mdhctive ingre-
sAgi | ent apparatus 20Chronolite Perfornance RP18-e 50-4. 6rmm G adi ent:

ACN H20 conmpreRt @Y. Shensaltserat ot hiemdivadneresiani siged sarligr. Fhewhaana:
2. 4ml/ mn 2 QMR’% i .16 ' 16+
TFA- dl.m 'rllhe% etljf% g i'ndi cgtée@ér%lrltg? gﬁ%gﬁﬁgc%m%@&ﬁ%s 6%@%ﬁ%

bel ow, al | tastiperrgredest &orehefdsttatedvifhna Gesited pharmfaddkivédtivgoresarty
30pl es, "conventi gj}gl ¥\ﬁr K- ug means: water is added if necessar%,
the pH5 s adflish ddidinet fawesediey andsapA\ashde apesitiye ditense on the
dependi ng o § i i L E i i .
ooPeactod whirRoeenPkinck 8 Aty S0 PAELRoLE ST Bk o

separ at ed, tdasyan §enbedyphase is dried over 35sodi um sul fate and
evaporated, and the product is purified by chromatography

20 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

optionally excipients and/or adjuvants.

o 25 Pharmaceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage unit.
Such a unit can comprise, for example, 0.5 mg to 1 g, preferably 1 mg to
700 mg, particularly preferably 5 mg to 100 mg, of a compound according to

30 the invention, depending on the condition treated, the method of administration

' and the age, weight and condition of the patient, or pharmaceutical formula-
tions can be administered in the form of dosage units which comprise a pre-
determined amount of active ingredient per dosage unit. Preferred dosage unit
formulations are those which comprise a daily dose or part-dose, as indicated

35
above, or a corresponding fraction thereof of an active ingredient. Further-



on silica gel and/or by crystallisation. WO

2010/ 0838 VUPENPEE3BHHO/ 009218 - 46 - M p. : nelting point MASKEP2009/009218
spectronetry (MS): El (electron inpact iopfsation) M+ FAB (fast atom
bonmbardnent) (M+H)+ ESI (el ectrospray ionisation) (MH) + 5 APCI - M5

(at nospheric pressure chem cal ionisation - nass spectronetry)

( M+H) +, Synthesis schenes for the preparation of sone
conpounds adBeradiphgrmaceuiical fervaationsnef thisdype can be prepared using a proc-

20107 0838 70R(L) RGP SERANG knoth in tHQ pftbrdbbdltical art!®> Example 1

The preparation o
7-[ (R - 2- (napht hal en- I -yl oxynmet hyl ) pyrrolidin-1-y1]-[1, 2, 4] -

20triazolo[1,5-a]pyrimdine ("Al") is carried out analogously to the
fol l owi ng sdearEaceutgal formpksjors cap t@o@f@ptgﬁrfwdreﬁnéféfagioar\éa apy|degired

Lo 0C and 90, 8okl rchRAITG: BBEIAR) SeRRoRAFErb oot PR lirt), Ktk

the tenperature es not' excee
353- am no- [ hadad]tbpicak Ghauding trichake gublinduyal iontraodderechl), vagmaoapagaus
manner. WD, 20 (2/ Of33870P / EP2009/ 009218 - 48 - .
teral {including subcutaneous, intramuscular, intravenous or intradermal)
methods. Such formulations can be prepared using all processes known in the
10 pharmaceutical art by, for example, combining the active ingredient with the

excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be adminis-
15 tered as separate units, such as, for example, capsules or tablets; powders or
granules; solutions or suspensions in agueous or non-aqueous liquids; edible
foams or foam foods; or oil-in-water liquid emulsions or water-in-oil liquid
emulsions.
20
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

P

25 the compound to a suitable fine size and mixing it with a pharmaceutical
excipient comminuted in a similar manner, such as, for example, an edible
carbohydrate, such as, for example, starch or mannitol. A flavour, preservative,
dispersant and dye may likewise be present.

30
Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such as,
for example, highly disperse silicic acid, talc, magnesium stearate, calcium

- stearate or polyethylene glycol in solid form, can be added to the powder mix-
ture before the filling operation. A disintegrant or solubiliser, such as, for

example, agar-agar, calcium carbonate or sodium carbonate, can likewise be



Aftér 12 h at RT, the suspension is warned at 100C for one hour,

gi ving a oveae109838a¢i on. For work-up, the reaction sol uti oPCT/8P2009/009218
allowed to cool to RT, and the batch is_bgoured into 300 ml of
ice-water. A pH of 6 is set using concentrated NaCOH sol ution. The
crystals which deposit in the process are filtered off with suction,
washed with water and dried to constant weight in vacuo at 100C. The
product [ 1, Zdded 1haz*déo{olmﬁ3ra]1@mé avallability of trebtredivechard| Afier dihe 28P€01e
HPLC. 0.475 mn; 4273 1] 10( Yasuo Maki sum , H deo Kano Bull Soc.
Chem Japan MASseestakedy. mp. 286 - 287C). 5.4 g of
[1,2,4]triazolo[1,5-a]pyrimdin-7-ol fromthe first synthesis step
are 15i ntroduced into 20 m of phosphorus oxychloride wth vigorous
stirring. Aflnadctttthlifeﬂeaim,d arireasssay; suitabledyimbats uinbecamtefdnaxdisiote-a

Furt et o dfanfiohs Y20 5 s B BB P Sl s T B 1 e
conc. NaOH Stﬂh@'éﬂSQHcluEB%ta?f@Hegelﬁﬁﬁé‘%:&h?&ﬁ%ubﬁrseébél@%’seﬁ)r‘@xbﬁuﬁé h%‘lhcose

acetate. The combi ned organi ¢ phases are dried over sodium sul
and t he sol v@hetpda¢teppvawestangtsonade Tigen maize, natural and synthetlc rubber,

ol Low o'+ Suhiash 184 Predupier oPHar A ie of sBfim st Peidme g
187C] ; 1HPLC.celufse, pbiyetiViend 3§€o0vaxds, 49t The lubricants used in

(R) - 2- (napht hal en- 1- yl'oxymet hyl' ) pyrrolidine, 500 ng of the
7-chl or o- [ 1,theag opragefeims mohissadiiraickeatsr spditaustapte, @mnss@mrg

of Nethyl d'%té%%{g A r?%fmnr}fehn%roéte{]%%ﬁﬁﬁv %Eet]aoé’%dd”u & &Woetl-f ke The

in 40 m 300 ano Sequent |y tenoved

vacuo, the rdisinthtgants ihelkde, without iﬁlhg’keﬁnetbdttﬁerm Xadrch, Hetwlbelﬁulose
adj ust ed tos% 12 usi n 1 N NaOH sol uti on, phases are separated, the
or gani 15 phas¥d’s %’FtPBH othap grhard thalie. Theisblels ae farmulated by, for

LG, Joo iR BlopefiRagibow iy i Eo BSEIRIEY e dupthiBe 1€ mixdre,
g %o H;? NQ/R agﬁmmg RHzbrickst BB d%lr{tggmahtané@ré&lndﬂl)e eﬁtiralrn(xmrgltg gglv]e =
(ddd, 1H, J ab’%q% *%&OW%WBW% p@pareéi év fpxing fh%&@@pomﬁg cpmmiguged in

?Z): 77234&25 Qﬁgultét?b n*’Janne1r vﬁtH‘Edllﬂ?_E[)cﬁ agb'ci@e %deﬁ:r%eh@bové éﬁgl Q)tptloﬁ!a'hy
(br. m 1H), wutﬁ a@nm@m sm&h ag, fﬂrsxamua’te Qarb:cJ)Q/n?ethlgl):eIMoQ@ a(rdasg;mam gJe]a—
6.5 Hz, J = 9.7

(m 3H) we(% p%ﬁjmy!gxg%@% a %g%dlbﬁgbéqtéfc{agﬁ n%,}cjﬁl_gs for example par—
7- pyrazol - 1 -affid lar?, dbkorptrrrh@lcledts: ]9&51& ﬁbdi'o'ﬂ%xérrﬁ?e )a d:@at@ﬁ{dry%ﬁltom

anal ogously to the fol | ow ng schene
£ and/or an absorbent, such as, for example, bentonite, kaohn or dicalcium

- 25 phosphate. The powder mixture can be granulated by wetting it with a binder,
such as, for example, syrup, starch paste, acadia mucilage or solutions of cel-
lulose or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tableting machine, giving

30 lumps of non-uniform shape, which are broken up to form granules. The gran-
ules can be lubricated by addition of stearic acid, a stearate salt, talc or mine-
ral oil in order to prevent sticking to the tablet casting moulds. The lubricated
mixture is then pressed to give tablets. The compounds according to the inven-

35 tion can also be combined with a free-fiowing inert excipient and then 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



20 300 ng of 7-chloro-[1,2,4]triazolo[1,5-a]pyrimdine and 700 ng of
pyrazol e AY@2HEABBA t ogether to 120C, form ng a nelt. Aft eRCEBIGI0DH@PI218
the, batch is 25partially dissolved in nepdpanol, the insoluble residue
is separated off after 30 min. and dried in air. HPLC. 1.384 mn; NS
[187.1]; mp. 191 - 193; 1H NVR (500 MHz, d6-DMS0) 6 [ppm
9.43 (d, 1H, 2.8 Hz), 8.95 (d, 1H, J = 305.0 Hz), 8.85 (s, 1H), 8.16
(d, 1H, J =layes, Bddyernfglugador pelymier-matediaHand aqyless lagdr ofiwax nay be 6
J, = 2.8 Hz). Ex e 3 35The,preparation of . )
51 (R) - o- ( naBRew Eies o bk e FRlrRsb bafthos in prdetaks able to differen-
[1,2-a] pyri nizké ﬂétv(zéé%%meirén%sra};@%r@tﬁt anal ogously to the follow ng
schenre WD 2010/ 083870PCT/ EP2009/ 009218 - 50 - 10 a) 9 g of malic
acid q\_}nd 5.6 g of 2-am noi m dazole are added to 25 m of fum ng

r

| f i . hi | Ut ' o faor.12
inder 1o | o rbiodEs EEaF ToLskllglek siliopneyike dhei dhiradh B8 Prrprge
of ice and adjiiyst®th bbdPdhge Onitkssd that nGiveMNaOEnEY! ddimsisestl pre-§pecified
anal ogous to Exanple 1 20Exanple 4 The preparation of .
5- [ (R) - 2- ( n@sReW &fribe cpmpapmsh ﬁyrqwarbge drepared |y dissolwng the compound

ol Low g 2an ehedUed, 8 S iortih o GRS o baBE B SRR rebSrdslGsing
of 2, 4Qi chlanopyoiiciatiohelievehidles Salspedsions 2@nMe famiutipd dpatispersiancf

0.8 m of N ethyldiisopropylamne and 500 ng. of o

{R)-2-( naphtthﬁloé’ﬁlpﬂ%ﬂddﬁﬁ P‘/‘B’Ff'é@’ﬂ?/ veligle: sialuliiirera ped sradaifiefhisgch as, for
mxture is : f ' i &

Mto 40 m of et A Oepanfiel Ondhefhd B g BV rBieI e
separ at i on, presemwvatess,dlaphaseddifvel,isedh asy fponatgtle apebpermint oil or natural

h t hed ili | i Vi 30. f._2-chl 4. :
[(R)- 215 nap AR GHE 3. 1EEs et iy iy PR P B JMPRFTER B ke, can ke
col ourl ess qjike ptOiRYLe. 2. 831; MS [340.1]. b)

The dosage unit formulations for oral administration can, if desired, be encap-

sulated in microcapsules. The formulation can also be prepared in such a way

20
that the release is extended or retarded, such as, for example, by coating or
embedding of particulate material in polymers, wax and the like.
¢ The compounds of the formula | and salts, solvates and physiologically func-
" 25 tional derivatives thereof can also be administered in the form of liposome

delivery systems, such as, for example, small unilamellar vesicles, large
unilameliar vesicles and multilamellar vesicles. Liposomes can be formed from
various phospholipids, such as, for exarnple, cholesterol, stearylamine or

30 phosphatidylcholines.

The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-

35 bodies as individual carriers to which the compound molecules are coupled.
The compounds can also be coupled to soluble polymers as targeted medica-

ment carriers. Such polymers may encompass polyvinylpyrrolidone, pyran co-



480"mg of 2-chloro-4-[(R)-2-(naphthal en-1-yl oxynmet hyppyrrolidinl

-yl ] pyri mwoneiobsssane warnmed at 80C for 6 h with 5 g of hypceEPI89/009218
hydrate, giving 420 ng of

{4-[ (R - 2- (napht hal en- 1- yl oxynet hyl )pyrro?l di nl

-yl ] pyri mdin-2-yl}hydrazine; HPLC. 1.751; M5 [336.1]. c¢) 20 210 ng
of {4-[(R)-2-(naphthal en-1-yl oxymet hyppyrrolidinl

-ylipyrim dlFﬁbli.’rﬂﬁi}poN?mldi’r@mm@pﬂﬁ%th@dm@dw@@pﬁéi% pelyhydirbxyath#Ho nl  of
triethyl orthoformte.

5-[(R) - 2- (na%ﬁrﬁ%ﬁfaf@ﬁonbwawmwwiﬁwpalqeom{ylxsvmaqbsziw@ﬂrhydaairrtﬂpai

and dr e | noae R Fe YA e RORNR RS L ORRE e P figaeorR-

c15- DVB0) 6 eimpmplﬂné’m v(lls;lph Brd suBatﬂé f()ldacﬁlbi/ing benf?roﬂied—lzéleaéﬁ fbﬂa (nbaédsca—

, 1H9 7.86 (d 7.53 (d

SHz, JH) = fﬂ%?g f%f @@ma’& poiﬁcag%c adiq, Bolyaepsﬂon cgp@pléat nequlvhwoxm

J =8.3 Hz)

s, 1r) o a0 ad boyRhossiEr; poEebialS: sty iRlgghoyshs, ol

(br. s, 1H),aqQylaf®eg and crasslinfed or amphmathsmb!@}}{)comlmel(sbmf hymrodets.

WO 2010/ 083870PCT/ EP2009/ 009218 - 52 - Exanple 5 The preparation of
(R-1-[1,2,4]triazol o[ 1, 5-a] pyrimdin-7-ylpyrrolidin-2-yl-

5-(
met hoxi{) qui ﬂ%arﬂﬂadeuﬁéal)forrﬁura%hs %@aguatd RAMAGQEThAN dcnihieratioh!aw g
schemre /OHO O-nms a NNN 15a) g of commercially avail able

(D)-proli no|admlnﬁtgre@ifasrm@iﬁp@ﬂ@emtlpiaswrs far extgnsier, Slospmantadtovittethenepi-
2.6 f N h
Zor 30T EAehtie b BPLARRT TGS Hof cRERR B afiuiricRedtelt ShF R Ry

in vacuo, treeredeajrﬂme p&ste-erltf;nouﬂ:phmr@él@yés A6SIred, injeveth Weirhs WAt er
adj ust ed toég)H 12 usi.ng OH sol ution, g)hases are separated, the

or gani1s pha mfmﬁeiuéaalo%@e%’ﬁ@%(@s%& 6l986).evapor at ed and

chromat ographed on silica gel, giving 1.7 g of

((R-1-[1,2,4]triazol o[ 1, 5-a] pyri m di n-7-

[25yl py]r rol i d?harmadepnealftmmom&iémdi@ﬂedwmmcsl attirGstrdtidBambs ;folviny-
220.1

((R-1- [1 2 'aﬁeﬁr%qsaewrfaﬁﬁt%%qam.%Hsareﬁs'@nw giiproIRarTdRre- selytivishadstes,
are 30di ssolged d(? ﬂjlsgh%n L oronethane with stirring, and 1.9 n
of trizs hyl am ne are ‘a i's solution is cooled to OC, and a
solution of 0.8 m of nethanesul fonyl chloride in 5 m of

di chl t ded, d t he diti i | t th
i ture s dataneireBiRes: of 0B 4R o athebek Rt otr dor SRR wouth and
sol ution is gpgyinRé férﬂﬁtﬂaﬁ‘&%@ére%r%%ﬂabwoﬂﬁ)h% ééol'o II%I Bfntr‘ﬁ%h%r crréé% In

organi c phase is extracted to exhaustion wth et acet at e,
£Oﬂbl ned W0 QCaez o8 ISTOREIERRGE /20028, the actfve ingredient can be em-
25 ployed either with a paraffinic or a water-miscible cream base. Alternatively,

the active ingredient can be formulated to give a cream with an oil-in-water

cream base or a water-in-oil base.

30 FPharmaceutical formulations adapted for topical application to the eye include
eye drops, in which the active ingredient is dissolved or suspended in a suit-

able carrier, in particular an agueous solvent.

25 Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.



- 53 - organic phases are dried over sodiumsulfate, filtered off

wi t h suct vom2010083806 at ed and chr omat ogr aphed on silica gel PCHYERIONY009218
1.1 g of 3

((R)-141, 2, 4] triazol o[ 1, 5-a] pyri mi di n- 7- y? pyrrolidin-2- yOTethyI

met hanesul fonate as col ourl ess oil; S5HPLC. 1.424 min; M5 [298.1]. c)
250 ng of

((R-1-[1,2 I?I’]arniwtio{zlfpﬁna[bﬁynis addpted?foyremakaﬂmdiisﬂazmﬂc)amh)ehydminis-
met hanesulf é 3 gﬁ g h%drox uinoline and 1 g of caesium

car bon- 10at i thg PER GEFUPRCTRTIRS BeNSE%nd stirred at 80C for 12
h. The solvent is subsequently stripped off in vacuo, the residue is

partitioned between ethyl acetate and water, the organic phase is
dried and puthdrmatebicalifoonalatignaphapted for nasal agrhiniggiagiongn 9Gienythess car-

5-[ (R 141 2,414 | di

15{)(yr30|.d. T bRBiRegs &l b e Spdisblignder havingsp particle pize, for.
MS [347.1]; éﬁa@npl@?’m th@%an 20'1\{‘1@((15@90%"2\%@9}55 mlst@ré@%e%ﬁﬁnéldm
1H,J—52Hz), 8.42 (s, 1H), 1 (d, 1H, = Hz), 1(d

9.0 Hz) WWCU}}H(JFﬁIS mk)en Ve4t7y amdl lnmlatlcanwa tl&enaeal-lzasaageseﬁrcsnlaz

. 8 HZ), 6, 4

m coiw‘t%éer( g%ntgiﬁ_vg] H"le _E%\ﬁdgﬁgeld f1os3e9t()3hpé30’se Sggét? % Jkﬁma?gﬂ?
Hz10 J = fOr Qdﬂﬂlﬁlstr&ac%até MasdlHpray of Boé&drddd witR adfRu(dras 3hkrie? sLib-
1H). anple 6 25 The preparatign of
7[-2- (napht ha‘%t@fr‘ﬁelewwyﬁ’é?e RGiNeningsedientisalyians iaMutel or eila] -
pyrimdine ("A6") is carried out anal ogously to the follow ng schene
30 WD 2010/ 083870PCT/ EP2009/ 009218 - 54 - a) 155 g of
i m dazol e- 2- Fdwrhta(ﬁhdeéiyfdﬂna!aeoheadedte\mfdeedhﬁiﬁxlsuatlcﬁrOby Irhatatidrt endorg-

of 2, 3-di hydr of ran and O, t o] uenesul fonic acid in 100 m of
THF. A& er &ﬂ?ﬁ%ﬁ‘&y%’é'%lﬁ@g%‘% RSk WEUCH FaR Re S nesalgdi evaridisdyees

is partitiongdLelween £ t phase is
w1 P S 2oe"1;'\75b}/p'{os’rea‘?ﬁC iy aaﬁeéa%ﬂ?y\?é&ﬂ'sgaé@ﬁ 'ﬁ?g@%@? gi vi ng
4.4 g of a yellowoil, which is detected as hydrate in the HPLC

HPLC. 0. 476; 185.1],. b 254. of . T .
[1-(tet rahyf%fuécﬁ B %fmﬁai'ﬂmﬁagteﬂ o yeangbadmiuiR{ionsan Be @dmin-
sol ved in 1G8eRdd 8§ pEBEAM takpERS, &lefaﬁ%g%@s ﬁﬂgte% ﬁ)aﬂn§5r§ Y8tmula-
borohyzfy i de are added in port| ons. After the' reaction

conpl ete, anl®nshe solvent is renoved in vacuo. The resi due |s
partitioned between water and 30ethyl acetate, the organic phase is
dried, filtered off with suction and evapo- rated. The product is
react ed fUrtmﬁrnfhdeﬁﬁbél}fonmnatl@ﬁ@a@a?tedffor arenteral administration include

[1 (tetrahydrofuran-2-yl)-1Him dazo nmet hanol are dissolved in
o aqueous and non-agueous sterile m;ection solutions comprising antioxidants,

=1 n

b

TR~~~ GG
-1|\>3w

25 buffers, bacteriostatics and solutes, by means of which the formulation is ren-
dered isotonic with the blood of the recipient to be treated; and aqueous and
non-aqueous sterile suspensions, which may comprise suspension media and
thickeners. The formulations can be administered in single-dose or multidose

30 containers, for example sealed ampoules and vials, and stored in freeze-dried
(Iyophilised) state, so that only the addition of the sterile carrier liquid, for
example water for injection purposes, immediately before use is necessary.
Injection solutions and suspensions prepared in accordance with the recipe

35 can be prepared from sterile powders, granules and tablets.



100"m of dichl oronmet hane under nitrogen, and 2.4 m of thionyl

chl ori de ave20M@82040/ 083870PCT/ EP2009/ 009218 - 55 - addedpdr/apwioses21s
at 0C. \Wen the addition is conplete, thg,mxture is allowed to warm
to RT for 12h. The precipitate of

2-chl oronet hyl ) -1-(tetrahydrofuran-2-yl)-1Hi m dazol e hydrochl ori de

whi ch deposits is filtered off 5Swith suction, dried in air (1.6 Q)

and enpl oyedt goes hdthbot saying thatemcadditiomtd the abtvef pairtibelarly mentioned con-
purification; HPLC. 0.559; M. [187.1]. d) 10600 ng of
2- chl or onet Hityents( e foamytationsmay olsy ﬂommmserﬁfas& agenteysugl inchecit with

pot assi um carBoaang 1n 26 e oy PhE o RSl (il r Db, loipdiafing,

equal por porwhichsrefsudablel fonoet! adeninistiatiar eiay tdreposgfavaurphase i s
dried,?fil- 15tered off, evaporated to dryness, and the resultant 500
ng of brown oil are reacted further directly; HPLC 1.672; Ms:

[295.1]. e) ARNREBelBcAly effective amount of a compound of the f la | d
2- (napht hyl en-1-y oxyme{yhyl )-1-(tetrahy3r of u'?an 20y F- ormua ddepeznoseon

are warned @ ngowber of fadionsi tricludigg,rfor ekampief it aga @i welgbt df ihe dromal,

of 1, 2-di chl,proet hane. tllec nts, .are re d [

vacuo, gi vi ntgeﬁﬁc'ﬁﬁ C8Pdg'°(1rjf§ﬁﬁieﬁéﬂfr8ﬁ 89 ﬁé‘fijrl"I ﬁe"fﬁ- Q?glr@ of the
whi ch 1G& enmrbeyigrtibA drivethbahb®ivang afcﬁl%ﬁls'tr%'ﬂow éﬁ@?ﬁt ulﬂh'fatté]?rdetermmed by
purification, 25 f) Anal ogous to the final step of Exanple 1, giving

*A6" . The fdhedatiggcingbarioet dlewsreaianaifeotise eguuyityf aocdmpepics
21 © 30 %cco%ﬁ@@b’%‘@eﬂ%ﬁ ‘rt:? tHe%re%nrgx efit of ﬁggplgﬂstpc gr[o%% #gr exam'v%

A colon or breast carcinoma, is generally in the range from 0.1 to 100 mg/kg of

15 body weight of the recipient (mammal) per day and particularly 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 between 70 and 700 mg,
where this amount can be administered as a single dose per day or usually in

20 a series of part-doses (such as, for example, two, three, four, five or six) per
day, so that the total daily dose is the same. An effective amount of a salt
thereof can be determined as the fraction of the effective amount of the com-
pound according to the invention per se. It can be assumed that similar doses

are suitable for the treatment of other conditions mentioned above.

L

25

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

30 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 pharmaceuti-

35 cally usable salts and stereoisomers thereof, including mixtures thereof in

all ratios,

and
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4- ((R) - 1- Mo2¢uto8ss78z0l of 1, 5-a] pyri m di n- 7- | - PCT/EP2009/009218
pyrrolidin-2-yl met hoxy) qui noI I ne H NW3§500 MHz, d6-DVS0) 5 [ppm
8.86 (dd, 1H, J = 1.7 Hz, J = 4.2 Hz), 2 (s, 1H) 8.31 (d, 1H, J =
5.6 Hz), 8.09 (d, 1H, J=8.2 Hz), 7.58 (m 2H), 7.42 (dd, 1H, J =4.2
Hz, J = 8.4 Hz), 7.05(d, 1H, J = 7.58 Hz), 6.42 (d, 1H, J = 5.7 Hz),
5.72 (br. m (dHan éffd&ivedamoiiht ofla furthel nhdicdmenPativizihgrediédt. (dd,

1H J =6.5 Hz, J =9.8 Hz), 3.99 (br. m 1H), 3.79 (br. m 1H), 2.25
(m 3H), 2.10 (m 1H F 77-78 1.804 mn

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 | and/or pharma-
ceutically usable salts and stereoisomers thereof, including mixtures thereof in
all ratios,

and an effective amount of a further medicament active ingredient in dissolved

10 or lyophilised form.

L,

USE

The present compounds are suitable as pharmaceutical active ingredients for
15 mammals, especially for humans, in the treatment and control of diseases.

These diseases include the proliferation of tumour cells, pathological neovas-

cularisation (or angiogenesis), which promotes the growth of solid tumours,

neovascularisation in the eye (diabetic retinopathy, age-induced macular

degeneration and the like) and inflammation (psoriasis, rheumatoid arthritis

20
and the like), and proliferative diseases of the mesangial cells.

The present invention encompasses the use of the compounds of the formula |
- and/or physiologically acceptable salts and solvates thereof for the preparation
25 of a medicament for the treatment or prevention of tumours, tumour diseases

and/or tumour metastases.

The tumour disease is preferably selected from the group

30 tumour of the squamous epiof thelium, 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 lymphatic system, of the stomach, of the larynx, of the lung, of the skin,
monocytic leukaemia, lung adenocarcinoma, small-cell lung carcinoma, pan-

35
creatic cancer, glioblastoma, breast carcinoma, acute myeloid leukaemia,
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chronic myeloid leukaemia, acute lymphatic leukaemia, chronic lymphatic leu-

kaemia, Hodgkin's lymphoma, non-Hodgkin’s lymphoma.

Likewise encompassed is the use of the compounds according fo Claim 1
according to the invention and/or physiologically acceptable salts and solvates
thereof for the preparation of a medicament for the freatment of osteoporosis,

diabetes and cbesity.

Likewise encompassed is the use of the compounds according to Claim 1
according to the invention and/or physiologically acceptable salts and solvates
thereof for the preparation of a medicament for the treatment or prevention of
a disease in which angiogenesis is involved.

A disease of this type in which angiogenesis is involved is an eye disease,
such as retina vascularisation, diabetic retinopathy, age-induced macular
degeneration and the like.

The angiogenic disease is preferably selected from the group

diabetic retinopathy, arthritis, cancer, psoriasis, Kaposi's sarcoma, haeman-
gioma, myocardial angiogenesis, atherosclerotic plaque necvascularisation,
angiogenic eye diseases, choroidal neovascularisation, retrolental fibroplasia,
macular degeneration, corneal transplant rejection, rubeosis iridis, neuroscular

glaucoma, Oster Webber syndrome.

The proliferative disease of the mesangial cells is preferably selected from the
group
glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis, throm-

botic microangiopathy syndrome, transplant rejection, glomerulopathy.

The use of compounds of the formula | and/or physiologically acceptable salts
and solvates thereof for the preparation of a medicament for the treatment or
prevention of inflammatory diseases likewise falls within the scope of the pre-

sent invention. Examples of such inflammatory diseases include rheumatoid



4-({R)-1-[1,2,4]Tri azol 0[1, 5-a] pyrimdin-7-yl -

pyrrolidi WQ28i0@BI8AbXy) - 6-tri fl uoronmet hoxy- quinoline  1HG®IVEY08Y218
Miz, c16-DVS0) 5 [ppn] 8.75 (d, 1H J =351 Hz), 8.38 (s, 1H), 8.30
(d, 1H J = 5.6 Hz), 8.06 (d, 1H, J = 9.1 Hz), 7.71 (dd, 1H J = 2.2
Hz, J = 9. 2Hz) 7.66 (s, 1M, 7.15 (d, 1H J = 5.2 H), 6.44 (d, 1H
56Hz) 5.72 (br. m 1H), 4.55 (dd, 1H, J = 5.2 Hz, J = 10.0 Hz),

4. 37 (dd 11rihyitis, psariadts, cbntack GleOmetiis, d}al&gec( byperaensnﬂ)lty @agtior nd the
m 1H), g gm 3H), 2.11 (m 1H). wo 2010/ 083870PCT/ EP2009/ 009218
M T adken [415. 1]

f |
3§§ L e othe RRRR St TRhR I ikl $BateAdam e oWk (500 Mz,

DN%;) 6 [Iﬁ%@g&e(tg@ lﬁcis_lbmeljd‘bea]se(—aﬁhﬁtlﬂzéthe%’e‘éle(@@s)lé"Qsth&a?gliél‘éieslH

= 2. o' Hz, J ieflangdigry Kidngy digeases, oulipk. Sclepis, ehumiq dpstiwgtive pulmonary

Hz 5. 72

(dé T o Higedbe, iflamibansy s giSss Payontef dipdpsess Pagrigi: Tibel
1H), 2.25 (mrodidted dndlineMisddde. 2.472 min [498. 2]

N- 4- Fl uor obenzyl-4- ((R)-141, 2, 4] tri azol o-

[1,5-a] pyrimdin-7-yl pyrrolidin-2-yl rret hoxy) - qui nol i ne- 2- car boxam de

IH N 500 Mz s b P& r% rab seq cted i g 8 (s,
1H), 8.31 (d, aH, 0% O g e (ddd
%(?= 1.2 Hz, Lﬂceraﬂv@cblztls Erehﬂs%i@a}se honspedificlddliid= 8. 5 Hz) 7.73
S

1H), 757(ddd 1H J =08 H, J=772H, J=709H), 739
(dd, 2H J = 5.6 Hz, 3 85Hz) 7.14 (t, 2H, J = 8.9 Hz), 6.42 (d,

1H, J = 5.8 Y/ 0

i 3738 R Rolifeg Byl e 4 it dep Pt kgt

Hz), 3597 (@llergie enbbpheﬂoﬁfﬁ/eﬂm alIerg:&lH)aunﬂs 2earemlarg kjecord, lgrafivet$s-
host reaction, myocarditis, thyroiditis, nephritis, systemic lupus erythematosus,

insulin-dependent diabetes mellitus.

20 The arthritis disease is preferably selected from the group
rheumatoid arthritis, osteoarthritis, Caplan‘s syndrome, Felty's syndrome,
Sjogren's syndrome, spondylitis ankylosans, Still's disease, chondrocalcinosis,

metabolic arthritis, rheumatic fever, Reiter’s disease, Wissler's syndrome.

S

25 . . : .
The inflammatory kidney disease is preferably selected from the group

glomerulonephritis, glomerular injury, nephrotic syndrome, interstitial nephritis,
lupus nephritis, Goodpasture’s syndrome, Wegener’'s granulomatesis, renal
vasculitis, IgA nephropathy, idiopatic glomerular disease.

30
The inflammatory skin disease is preferably selected from the group

psoriasis, atopic dermatitis, contact sensitivity, acne.

35 Likewise encompassed is the use of the compounds of the formula [ and/or

physiologically acceptable salts and solvates thereof for the preparation of a
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N42- ( 4- FI voo oploesaspet hyl 1-4-((R) -1-[1, 2, 41- PCT/EP2009/009218
triazolo[1,5-a]pyrimdin-7-ylpyrrolidin-2Zsyl-

met hoxy) qui nol i ne- 2- car boxani de 1H NVR (500 MHz, d6- DI\/BO) 6 [ ppM

8.87 (t, 1H, J = 6.1 Hz), 8.47 (s, 1H), 8.31 (d, 1H, J 5.4 Hz),

8.00 (d, 1H, J =8.3 Hz), 7.81 (ddd, 1H, J =1.4 Hz, J =6.9 Hz, J =
8.3 Hz), 7. thedidambli far the&re%atﬂrléht oﬁpﬂallehﬂon bHp, d_ls?eSdi% cﬁrdﬁdldlt@rhégméa =
hz)l H% é (_tma@mHﬁJm_w@cg tq.qilyis r@etmgd(adtheiqlpeqjlcallgeﬁemﬁe amougt PhR Com-
1 4. 64

HzH) 1210 (g%ﬁzwﬁ'écééd;ngtétﬁgm Hgorjr% %%H?L?te%#%l%g%ﬁé@d%m%\ﬁédff
= 6. Syﬁle) ,  &u8h t(aatm2it. The-thardpeizic ardodbt (ares3ddcor@ng 1o time spedific dis-
N-Et h 4- (R -111, 2, 41tr| zoIo pyrim

7-yl pyrrol i ( ( eAnd Gan ﬁ %111' .baéﬁ%peé%%gsaﬁeﬁ fethe art wiggout yndygyr
(500|\/sz 0)6[pprr]883(t 1H, J = 6.0 Hz), 8.48 (s, 1H),
8.31 (d, 1H, J = 5.7 Hz), 8.02 (d, 1H, J = 8.4 Hz), 7.80 (ddd, 1H J
= 1.3 Hz, J Tzhesp@slazlt IWSBTIW}HlSO?QI’an}'QESSEH‘[hG usegompe)ndshithe fermula |

190,750, (o bhyslogRal Eceptafiesals S ot dTabr 1562 pfhorio
Hz), 403 (dd.a dedichnverft- f@r e tréatmeH@ 09 E@ent@n% rét‘iﬁal v@scﬂ-lh')isati"ann
(br. m 1H), 3.37 (q, 2H, = 2.1 1H) ,

31 16 (t, 3H, J =7.2 Hz) A14 195 197 1. 917 mn [393 1] N |

Nen ™' is kWi ’é‘éEn%%p(a%%BE'@ﬁ! Plse oY h%xélormﬁ&)frpds ofqﬁ cformuigjlja-nd/or

physiologically acceptable salts thereof for the preparation of a medicament for

15 the treatment and/or combating of a tumour-induced disease in a mammal, in
which to this method a therapeutically effective amount of a compound
according to the invention is administered o a sick mammal in need of such
treatment. The therapeutic amount varies according to the specific disease

20 and can be determined by the person skilled in the art without undue effort.
The disclosed compounds of the formula | can be administered in combination
with other therapeutic agents, including anticancer agents. As used here, the

(" term "anticancer agent” relates to any agent which is administered to a patient

25 with cancer for the purposes of treating the cancer.

The compounds of the formula |1 may also be administered together with other
well-known therapeutic agents that are selected for their particular suitability

30 for the condition being treated.

The present compounds are also suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following: oestro-
gen receptor modulators, androgen receptor modulators, retinoid receptor

35 modulators, cytotoxic agents, antiproliferative agents, prenyl-protein trans-
ferase inhibitors, HMG-CoA reductase inhibitors, HIV protease inhibitors,
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[ ,4]triazol o[ 1, 5-a] pyri m di ne 1H NMR (500 MHz, d5-DMS0O) 6 [ppm
8.90 ( 7 (d

(

1
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J=82H), 7.72 (d, 1H J = 4.37Hz), 7.41 (m 2H), 7.33 (t,
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dihydroxybenzophencne-2,4-dinitrophenylhydrazone and SH646.

"Androgen receptor modulators” refers to compounds which interfere with or
inhibit the binding of androgens to the receptor, regardless of mechanism.

15 Examples of androgen receptor modulators include finasteride and other 5a.-
reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole and abi-
raterone acetate.

"Retinoid receptor modulators” refers to compounds which interfere with or

20 inhibit the binding of retinoids to the receptor, regardless of mechanism.
Examples of such retinoid receptor modulators include bexarotene, tretinoin,
13-cis-retinoic acid, 9-cis-retinoic acid, a-difluoromethylornithine, 1LX23-7553,
trans-N-(4'-hydroxyphenylretinamide and N-4-carboxyphenylretinamide.

§ "Cytotoxic agents” refers to compounds which result in cell death primarily

.» 25 through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,
microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine,
30 sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altret-
amine, prednimustine, dibromodulcito!, ranimustine, fotemustine, nedaplatin,
oxaliplatin, temozolomide, heptaplatin, estramustine, improsuifan tosylate,
trofosfamide, nimustine, dibrospidium chloride, pumitepa, lobapiatin, satra-
platin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-aminedichloro(2-

35
methylpyridine)platinum, benzylguanine, glufosfamide, GPX100,
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4-demethoxy-3-deamino-3-aziridinyl-4-methylsulfonyldaunorubicin (see
WO 00/50032).

10 Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate, 3'.4'-
5; didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin, dolastatin,
mivobulin isethionate, auristatin, cemadotin, RPR109881, BMS184476, vin-
flunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-methoxyphenyl)-
15 benzenesulfonamide, anhydrovinblastine, N,N-dimethyi-L-valyl-L-valyl-N-

methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and BMS188797.

Topoisomerase inhibitors are, for example, topotecan, hycaptamine, irino-
tecan, rubitecan, 6-ethoxypropionyl-3',4'-0O-exobenzylidenechartreusin,
20 9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kllacridine-2-(6H)propanamine,
1-amino-9-ethyl-5-fluoro-2,3-dihydro-S-hydroxy-4-methyl-1H, 12H-benzo[de]-
pyrano[3',4":b,7]indolizino[1,2blquinoline-10,13(9H,15H)-dione, lurtotecan, 7-[2-
(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350, BNPI1100, BN80915,
BN80942, etoposide phosphate, teniposide, sobuzoxane, 2'-dimethylamino-2'-

2 deoxyetoposide, GL331, N-[2-(dimethylamino)ethyl]-S-hydroxy-5,6-dimethyi-
6H-pyrido[4,3-b]carbazole-1-carboxamide, asulacrine, (5a,5aB,8aa,9b)-9-[2-
[N-[2-(dimethylamino)ethyl]-N-methylaminolethyl}-5-[4-hydroxy-3,5-dimethoxy-
phenyl]-5,5a,6,8,8a,9-hexchydrofuro(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-one,

30

2,3-(methylenedioxy)-5-methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium,
6,9-bis[(2-aminoethyl)amino]benzo[glisoguinoline-5,10-dione, 5-(3-amino-
propylamino)-7,10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo-
[4,5,1-de]acridin-6-one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-8-oxo-9H-
35 thioxanthen-4-ylmethyl[formamide, N-(2-(dimethylamino)ethyl)acridine-4-car-
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"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, doxifluridine,
trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine ocfosfate,
fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tiazofurin, decit-
abine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-methylidenecytidine,

10 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-dihydrobenzofury)sulfonyl]-N'-
(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-[N2-[2(E),4(E)-tetradecadienoyl]glycyl-
aminol]-L-glycero-B-L-mannoheptopyranosyl]ladenine, aplidine, ecteinascidin,
troxacitabine, 4-[2-amino-4-oxo-4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-

15 thiazin-6-yl-(S)-ethyl]-2,5-thienoyl-L-glutamic acid, aminopterin, 5-fluorouracil,
alanosine, 11-acetyl-8-(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-
diazatetracyclo(7.4.1.0.0)tetradeca-2 4,6-trien-9-ylacetic acid ester, swainson-
ine, lometrexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-
1-B-D-arabinofuranosyl! cytosine and 3-aminopyridine-2-carboxaldehyde thio-

20 semicarbazone. "Antiproliferative agents" also include monoclonal antibodies
to growth factors other than those listed under "angiogenesis inhibitors", such
as frastuzumab, and tumour suppressor genes, such as p53, which can be
delivered via recombinant virus-mediated gene transfer (see US Patent No.

25 6,069,134, for example).

P
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Evidence of the action of pharmacological inhibitors on the prolifera-

tion/vitality of tumour cells in vitro

30 1.0 Background
[n the present experiment description, the inhibition of tumour cell prolifera-
tion/tumour cell vitality by active ingredients is described.
The cells are sown in a suitable cell density in microtitre plates (96-well format)
35

and the test substances are added in the form of a concentration series. After

four further days of cultivation in serum-containing medium, the tumour cell
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proliferation/tumour cell vitality can be determined by means of an Alamar Blue

test system.

2.0 Experimental procedure

2.1 Cell culture

For example commercially available colon carcinoma cell lines, ovary cell lines,

prostate celi lines or breast cell lines, efc.

10 The cells are cultivated in medium. At intervals of several days, the cells are

detached from the culture dishes with the aid of trypsin solution and sown in

T
™

suitable difution in fresh medium. The cells are cultivated at 37° Celsius and
10% COs.

15
2.2. Sowing of the cells

A defined number of cells (for example 2000 cells) per culturefwell in a vol-

ume of 180 il of culture medium are sown in microtitre plates (96 well cell-

culture plates) using a multichannel pipette. The cells are subseguently cul-
tivated in a CO2 incubator (37°C and 10% CO2).

20

2.3. Addition of the test substances

" The test substances are dissolved, for example, in DMSO and subsequently
employed in correspong:ling concentration (if desired in a dilution series) in
the cell culture medium. The dilution steps can be adapted depending on
the efficiency of the active ingredients and the desired spread of the con-
centrations. Cell culture medium is added to the test substances in corre-
30 sponding concentrations. The addition of the test substances to the cells
can take place on the same day as the sowing of the cells. To this end, in
each case 20 pl of substance solution from the predilution plate are added
to the cultures/wells. The cells are cultivated for a further 4 days at 37° Cel-

35 sius and 10% COs.
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2.4. Measurement of the colour reaction

In each case, 20 pl of Alamar Blue reagent are added per well, and the micro-
titre plates are incubated, for example, for a further seven hours in a CO2
incubator (at 37°C and 10% CQO2). The plates are measured in a reader with a
fluorescence filter at a wavelength of 540 nm. The plates can be shaken gently

immediately before the measurement.

3. Evaluation

The absorbance value of the medium control (no cells and test substances
used) is subtracted from all other absorbance values. The controls (cells with-
out test substance) are set equal to 100 per cent, and all other absorbance
values are set in relation thereto (for example in% of control):

Calculation;

100 * (value with cells and test substance — value of medium control)

(value with cells - value of medium control)

|Cs0 values (50% inhibition) are determined with the aid of statistics programs,
such as, for example, RS1.

ICso data for compounds according to the invention are shown in Table 1.

Material Order No. Manufacturer

Microtitre plates for cell culture 167008 Nunc
(Nunclon Surface 96-well plate)

DMEM P04-03550 Pan Biotech
PBS (10x) Dulbecco 14200-067 Gibco

96-well plates (polypropylene) 267334 Nunc
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AlamarBlue™ BUF012B Serotec

FCS 1302 Pan Biotech GmbH
Trypsin/EDTA solution 10x L 2153 Biochrom AG
75cm? culture bottles 353136 BD Falcon

A2780 93112519 ECACC

Colo205 CCL222 ATCC

MCF7 HTB22 ATCC

PC3 CRL-1435 ATCC

Determination of the proliferation inhibition by inhibitors of methionine

aminopeptidase 2 in the BrdU proliferation test (cellular assay)

The inhibition of proliferation is determined by incorporation of bromodesoxy-
uridine (BrdU) into human umbilical vein endothelial cells (HUVECs, Promo-
Cell, C-12200). The HUVECs are cultivated at 37°C and 5% CO; in basal
medium (PromoCell, C-22200) with supplement mix (PromoCell, C-39225).
After detachment of the cells by means of trypsin/EDTA, the number of living
cells is determined, and the cells are sown in a density of 1000 cells per cavity
in a total volume of 175 pl (cavities are coated in advance either with supple-
mented culture medium for 1-2 hours at 37°C or with 1.5% gelatine for 0.5 -2
hours at 37°C). After cultivation for 24 hours, the test substances are added in
various concentrations (for example final concentrations 30 yM to 0.03 nM in
10-fold dilution steps) and a volume of 25 yl. The DMSO concentration is kept
constant at 0.3%. After cultivation for a total of 48 or 72 hours, 20 ul of bromo-
desoxyuridine (Roche, # 11647229001 diluted 1:1000 in culture medium, final
concentration 10uM) are added, and cultivation is continued for a further 20 to
24 hours. After incubation with test substances for a total of 72 or 96 hours,
the culture medium is removed, and an immunohistochemical determination is
carried out for detection of BrdU incorporation (BrdU ELISA, Roche, #
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11647229001). To this end, the cells are treated with a fixative for 30 min at
room temperature and subsequently incubated with a peroxidase-labelled
anti-BrdU antibody (diluted 1:100 in antibody dilution buffer) for 60 min at
room temperature. After washing three times with 1-fold-concentrated DPBS
buffer (Gibco, # 14200), the enzymatic reaction is initiated in TMB substrate
solution. The colour development is stopped after 15 min by addition of 25 ul
of a 1M sulfuric acid solution. A determination of the optical density is carried
out within 5 min by measurement at a wavelength of 450 nM. The controls

10 used are cavities containing DMSO-treated cells (100% control) or empty

cavities (blank value). The sensitivity of this test to inhibitors of methionine

s,
fw ki
3 1

aminopeptidase is checked and confirmed using the inhibitor fumagillin.

15 MetAP-2 activity measurement

The MetAP-2 activity is determined by coupling enzymatic reactions. The
tripeptide Met-Arg-Ser (MAS) is employed as substrate. The methionine libera-

20 ted is firstly converted into Metox and H20; by L-aminooxidase (AAQO). In the
second step, the peroxidase (POD) with the aid of the H,O; catalyses the oxi-
dation of the leukodye dianisidine to dianisidineq, the increase of which is
detected photometrically at 450 nm.
MetAP-2 activity can be recorded continuously as kinetics. The reaction

25 scheme illustrates that one mol of dianisidine,y is formed per mol of methio-
nene. The MetAP-2 enzyme activity can therefore be calculated directly as A
absorption per time unit. Qualification of the MetAP-2 activity (mol of Met/time
unit) is possible with the aid of the dianisidine,y extinction coefficient.

30 The change in extinction per time unit is depicted graphically and a slope cal-
culation is carried out in the visually linear region of the reaction.

The activities of the compounds are summarised in Table 1.

35



7-yIpyrrolidin-2-yl met hoxy) qui nol i ne-2- car boxam de - 78 - 1H NWR
(500 MHz, WaBHDMBB)J0 6 [ppn] 8.85 (d, J = 1.7, 1H), 8.79 (df;T/BP20094008218
1.6, 1H), 8.35 (s, 1H), 8.31 (d, J = 5.&441H), 8.02 (dt, J = 7.9,
1.8, 1H), 7.50 (dd, J =7.9, 4.9, 1H), 6.42 (d, J = 5.7, 1H), 5.58
(br. m 1H), 4.53 (dd, J = 11.3, 5.7, 1H), 4.46 (dd, J = 11.3, 5.5,
1H), 3.96 (br. m 1H), 3.76 (br. m 1H), 2.30- 1.97 (m 4H "A71"
(R) - 141, 2, 4BolubilitylopasBealgniri midin-7-yl - 1.917 nin

pyrrolidin-2-yl methyl benzoate [324.2] "A72"

(R-1-[1,2,4] Triazolo[1,5-a] pyrimdin-7-yl- 2.111 mn

pyr rol i di n- ysbrRidanbn ByellmeRerzenitlity [Béds Rmbit NVR (500 Mz,
cl6-DVS0O) 6 [ppm 8.36 (s, 1H), 8.31 (d, J = 5.6, 1H), 7.35 (t, J =
.9, 1H), 7.Heegprepamatipny, 1H), 7.24 - 7.14 (m 2H), 6.42 (d, J =
.7, ®), 5.56 (br. m 1H), 4.49 (dd, J = 11.3, 5.7, 1H), 4.41 (dd, J
11.3, 5.5, 1H, 4.02 (q, J = 7.0, 3H), 3.95 (br. m 1H), 3.83 -
.71 (m 1H), 2.29 - 2.13 (m 2H), 2.07 (m 2H), 1.34 (t, J =7.0,

H "A73" (Ruedt[A; 2, 4] Tri azd ol bf Sietfypgmind, domsyhilygsis +2. 086 mi n

1000 ml of methanol, LiChrosolv

AWI 1N

10
Eluent B: 5 g of ammonium acetate, for analysis +
- 5 ml of methanol, LiChrosolv +
995 mi of ultrapure water
15

Sample solvent:

Buffer: 3.954 g of sodium dihydrogenphosphate monohydrate + 6.024 g of
sodium chloride + 950 ml of ultrapure water the pH is adjusted using 0.1 M
20 NaOH or 0.1 M HCI.

Sample preparation:

The samples are shaken at 37°C and 450 rpm for 24 h.
After about 7h, the pH of the samples is checked and adjusted if necessary.

£
£ B

25
It is also checked whether the sample is still present in excess.
Just before the end of the 24h shaking time, the samples are again checked
for pH and a precipitate.

30
Ultrapure water unit: MilliQ gradient, Millipore, instrument: F3PN37462D
Shaker: TiMix control, Buhler
Incubation hood: TH 15 Buhler

35

pH meter: 766 Calimatic Knick instrument: pH 1



pyriolidin-2-ylnmethyl 5-chloro-2-fluorobenzoate [376.0] 1H NVR (500
MHz, d6- DVBOR0IB/OBIIM 8.34 (s, 1H), 8.31 (d, J = 5.6, 1H),PQI/EB2005/009218
7.70 (m 1H), 7.61 (dd, J =6.1, 2.7, 1H5_7.43 - 7.30 (m 1H), 6.41
(d, J =5.7, 1H, 5.54 (br. m 1H), 4.52 (dd, J = 11.3, 5.7, 1H,

4.42 (dd, J =11.3, 5.5, 1H), 3.95 (br. m 1H, 3.84 - 3.65 (m 1H),
2.26 - 2.13 (m 2H, 2.13 - 1.97 (m 2H "A74"

(R -1-[1, 2, A elexirodef Inlsbad4d Mettileti n-7-yl - 2.059 min

pyrrolidin-2-yl methyl 3-chloronethyl benzoate [372.0] "A75" 1.570
mn [452.2] NO ---0\ - ( \
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
5 (M+H)".

The substances are generally characterised by HPLC-MS. The column used
and the gradient is indicated here. The reported retention time relates to the
MS spur (retention in the UV or ELSD spur may differ in the third decimal
10 place).
' HPLC: Column: Chromolite Performance RP18-e 50-4.6mm
Gradient: ACN/H20 comprising 0.04/0.05% of formic acid
Method: polar Chromolith/Chromolith (extended)
15 Flow rate: 2.4ml/min

[M+H]

*Agilent apparatus
20 Chromolite Performance RP18-e 50-4.6mm
Gradient: ACN/HZ20O comprising 0.04/0.05% of formic acid
Method: polar
Flow rate: 2.4ml/min
25 The NMR spectra are recorded in DMSQO-dg and in DMSO-dg + TFA-d¢. The
data indicated relate to the DMSO-dg spectra.

Above and below, all temperatures are indicated in °C. In the following exam-
30 ples, "conventional work-up" means: water is added if necessary, the pH is
adjusted, if necessary, to values between 2 and 10, depending on the consti-
tution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried over
35 sodium sulfate and evaporated, and the product is purified by chromatography

on silica gel and/or by crystallisation.
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M.p. : melting point
Mass spectrometry (MS): El (electron impact ionisation) M*

FAB (fast atom bombardment) (M+H)”
ESI (electrospray ionisation) (M+H)"

5
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
Synthesis schemes for the preparation of some compounds according to the
10 invention:
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Example 1
The preparation of 7-[(R)-2-(naphthalen-1-yloxymethyl)pyrrolidin-1-yl}-[1,2,4]-
20 triazolo[1,5-a]pyrimidine ("A1") is carried out analogously to the following

scheme

25 O"m/o 8

OH N
ct N N O

<’J\—_’<’,J\ _“—'—(//k —<N

30

250 ml of conc. sulfuric acid are cooled to 0°C, and 90 g of racemic malic acid
are added at such a rate that the temperature does not exceed 10°C. 54 g of

35 3-amino-{1,2,4]triazole are subsequently introduced in an analogous manner.
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I soqui nol i n-2-yl ] propyl am ne "ATT" - 48 -

7-[ (R) - 2- (Napht hal en- 1-yl oxynet hyl ) pyrrolidin-1- 2.450 mn

yl k[ 1,2,4]triazol o[ 1, 5 al-1, 3 5-triazine [347 1] 1FI NVR (500 MHz,

c15- DMBO) 6
7.46 -

7.31

5.00 (br.

m 1H),

7

2.25
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8.5 1(Z 8.38 (s, 1H), % J =7.9, 1H)
/E\&?% atR gh@@psgﬁjsma |53\ya(mﬁdgt-|)100§3 O @3 howy, givipg a
&5 ti (m 1H) 4.41 (dd, J = 9.6, 3.4, 1H), 4.35 (br.
‘i ‘?—é .07 (m 1H) "A78" 1.697 nin
For work-up, the reaction solution is allowed to cool to RT, and the batch is

poured into 300 ml of ice-water. A pH of 6 is set using concentrated NaOH
solution. The crystals which deposit in the process are filtered off with suction,
washed with water and dried to constant weight in vacuo at 100°C. The prod-
uct [1,2,4]triazolo[1,5-a]pyrimidin-7-ol obtained melts at 290°C; HPLC: 0.475
min; MS: [273.1]

(Yasuo Makisumi, Hideo Kano Bull Soc. Chem. Japan 1959, 8, 807; m.p. 286
— 287°C).

9.4 g of [1,2 4]triazolo[1,5-a]pyrimidin-7-ol from the first synthesis step are
introduced into 20 ml of phosphorus oxychloride with vigorous stirring. After
completion, the mixture is warmed under reflux for a further 1.5 h.

For work-up, the cooled batch is stirred in portions into 100 ml of ice-water
and subsequently adjusted to pH 12 using conc. NaOH solution. The aque-
ous phase is extracted with ethyl acetate. The combined organic phases are
dried over sodium sulfate, and the solvent is removed in vacuo. The 7-
chloro-[1,2 4]triazolo[1,5-aJpyrimidine obtained is employed in the following
reaction without further purification; m.p. 190° [lit. 186 — 187°C};

HPLC: 0.920 min; MS: [157.0].

400 mg of (R)-2-(naphthalen-1-yloxymethyl)pyrrolidine, 500 mg of the
7-chloro-[1,2 4]triazolo[1,5-a]pyrimidine prepared above and 650 mg of
N-ethyldiisopropytamine are heated at 130°C in a microwave for 3 h in 40 ml
of 1-butanol. The butanol is subsequently removed in vacuo, the residue is
taken up in ethyl acetate, mixed with water, adjusted to pH 12 using 1 N
NaOH solution, phases are separated, the organic phase is dried over
sodium sulfate, evaporated and chromatographed on silica gel, giving

640 mg of "A1"; m.p. 74 - 75°;

HPLC: 2.386 min; MS: [346.1];




[ 349. 2] § N-
2-((R) - 141W§22ﬁ"’19:8?83 ol o[ 1, 5-a] pyri m di n- 7-yl - PCT/EP2009/009218
pyrrolidin-2-yl methypi soi ndol e-1, 3-di one49 -" A79"

(R-1-11,2,4] Triazolo[1,5-a]pyrimdin-7-yl- 1.829 mn
pyrrolidin-2-yl methyl 3-cyanobenzoate [349.2] "A80" 235 - 2.055

mn "H NMR (500 MHz, de-DMSO) & [ppm] 8.43 (s, 1H), 8.31 (d, 1H, J = 5.7 Hz),
7.83(d, 1H, J = 8.1 Hz), 7.71 (d, 1H, J = 8.1 Hz), 7.49 (ddd, 1H, J = 1.3 Hz,
J=6.9 Hz, J = 8.1 Hz), 7.44 (d, 1H, J = 8.2 Hz), 7.40 (ddd, 1H, J = 1.3 Hz,
J=6.9Hz, J=8.1Hz),7.35(t 1H, J = 7.9 Hz), 6.9 (d, 1H, J = 7.7 Hz), 6.43
(d, TH, J = 5.7 Hz), 5.74 (br. m, 1H), 4.39 (dd, 1H, J = 5.2 Hz, J = 9.7 Hz),
4.20 (dd, 1H, J = 6.5 Hz, J = 8.7 Hz), 4.00 (br. m, 1H), 3.80 (br. m, 1H), 2.33
—2.22 (m, 3H), 2.10 (m, 1H).

10 Example 2

The preparation of 7-pyrazol-1-yl-[1,2 4]triazolo[1,5-a]pyrimidine ("A2") is

carried out analogously to the following scheme

15

W /)NQN\> — uﬁ\>

300 mg of 7-chloro-[1,2,4]triazolo[1,5-a]pyrimidine and 700 mg of pyrazole

20

are heated together to 120°C, forming a melt. After cooling, the batch is

- 25 partially dissolved in methanol, the insoluble residue is separated off after
30 min. and dried in air.
HPLC: 1.384 min; MS: [187.1]; m.p. 191 - 193°;
"H NMR (500 MHz, dg-DMSO) & [ppm] 9.43 (d, 1H, 2.8 Hz), 8.95(d, 1H, J =
5.0 Hz), 8.85 (s, 1H), 8.16 (d, 1H, J = 1.5 Hz), 7.81 (d, 1H, J = 5.0 Hz), 6.85
{dd, 1H,J =186 J, = 2.8 Hz).

30

Example 3

35 The preparation of 5-[(R)-2-(naphthalen-1-yloxymethylpyrrolidin-1-yllimidazo-

[1,2-a]pyrimidine ("A3") is carried out analogously to the following scheme



N.'""a 236 [361.1] H2N NN- - -

7- [ (R) - 2- (KB BAHEFER- 1- yI oxynet hyl ) pyrrolidin-1- PCT/EP2009/009218
yl]-[1, 2,4]triazol o[ 1, 5-a] pyri m di n-2-yl goi-ne - 80 - "A81" 0 N 10
? 2.023 min [377.2] NH

s,
F,«m o
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OH Cl N
HN \ \N)“\‘-N \N/]"'\“N o~

HzN)\ N

a)

9 g of malic acid and 5.6 g of 2-aminoimidazole are added to 25 ml of fuming
sulfuric acid at 0°C. This solution is stirred at RT for 12 h and under reflux for
one hour. For work-up, the batch is added to 100 g of ice and adjusted to pH =

6 using conc. NaOH solution.
b} — ¢) analogous to Example 1

Example 4

The preparation of 5-[(R)-2-(naphthalen-1-yloxymethyl)pyrrolidin-1-yi]-[1,2,4]-
triazolo[4,3-a]pyrimidine ("A4") is carried out analogously to the following

scheme
e e o
L oot ool oy
a
Z N ——— TN b Z N c =
Sy Sy L i
N NN



Methyl 2-(1 2-(1-[1,2,4]triazolo[1l,5-a]pyrimdin-7-yl-

pyrrolidi rvQ2910/0838191 ) - 1H- i ndol e- 5- car boxyl at e 1H NWMR ( 5P0T1/EPE09/009218
d6-DVS0) 6 [ppmi 11.42 (s, 1H), 8.44 (s,54H), 8.30 (d, J = 5.7, 1H),
8.14 (d, J = 15.1, 1H), 7.68 (dd, J = 8 215 1H, 7.41 (d, J =
8.5 1H), 6.49- 6.33 (m 2H), 5.24 (br. m 1H), 4.01 (br. m 1H),

3.83 (s, 3H) 3.23 (dd, J = 14.4, 3.2, 1H), 3.06 (dd, J = 14.4, 7.2,
2H), 2.93 (o, J = 14.4, 9.7, 1H 2.07 - 1.81 (m 4H), 1.25 - 1.11

(20 8 50t A S0baLhs AR Bl
E S?O (';/HZJ <3607 @M@paf 19- e&@@ﬂﬂsd?)f@ﬁyléx%mellﬁad 5@0%9%6@‘(1?)12};1%%%3@?&1] ygox@g

1H) 7. 58 (WGM)pyﬁomneareaddeﬁ This TRIX{UrS iS@/afmed HHB0°G.f606 (ddfted =
11. 3,

(br . m% 1H) ¢ 1@?"59 e S %P%ﬁ%;ﬂ g0 fil of lter? %’ﬁiéé‘@}@frﬁthﬁ%t?]
LNJ. OH N-After phase separation, the organic phase is dried, evaporated and chromato-
graphed on silica gel, giving 480 mg of 2-chloro-4-[(R)-2-(naphthalen-1-yloxy-
methyl)pyrrolidin1-yl]pyrimidine as colourless oil;
10 HPLC: 2.831; MS [340.1].

P
ki

b)

480 mg of 2-chloro-4-[(R)-2-(naphthalen-1-yloxymethyl)pyrrolidin1-ylpyrimidine
15 are warmed at 80°C for 6 h with 5 g of hydrazine hydrate, giving 420 mg of

{4-[(R)-2-(naphthalen-1-yloxymethyl)pyrrolidin1-ylJpyrimidin-2-yl}hydrazine;

HPLC: 1.751; MS [336.1].

c)

20 210 mg of {4-[(R)-2-(naphthalen-1-yloxymethyl)pyrrolidin1-yljpyrimidin-2-yl}-
hydrazine are warmed at 120°C for 3 h in 10 ml of triethy! orthoformate. The
5-[(R)-2-(naphthalen-1-yloxymethylpyrrolidin-1-yl]-[1,2,4]triazolo[4, 3-a]-
pyrimidine crystals which deposit are filtered off with suction and dried in air;

25 HPLC: 1.846 min; MS [346.2];

"H NMR (500 MHz, ds-DMSO) 0 [ppm] 8.71 (s, 1H), 8.55 (d, 1H, J = 7.6 Hz),
8.14 (br. s, 1H), 7.86 (dd, 1H, J = 1.3 Hz, J=7.6 Hz), 7.53 (dd, 1H, J = 1.3 Hz,
J=6.7Hz), 7.49 (dd, 1H, J = 1.5 Hz, J = 8.9 Hz), 7.47 (d, 1H, J = 8.3 Hz), 7.39

30 (t, 1H, J = 7.9 Hz), 7.08 (br. s, 1H), 4.75 (br. s, 1H), 4.46 (br. s, 1H), 4.27 (br. s,
1H), 3.76 (br. m, 1H), 3.60 (br. s, 1H), 2.27 (br. m, 1H), 2.21 (br. m, 2H), 2.08
{br. m, 1H).

e
& H

35



L,N .41, . N-..--- ((R-1-[1,2,4] Triazolo[1,5-a] pyrimdin-7-yl-
pyrrol i di rw@2gicjeses7hanol H NVMR (500 MHz, cl6- DIVBO) 6 [ pprETBPR09(®218

1H), 827 (t, J =6.6, 1H, 6.30 (d, J—5§7 4.94 (s, 1H), 4.87
(t, =57, 1H, 3.96 (s, 1H, 3.79 (d, 6. 3 1H) 3.57 (ddd, J =
108 5.4, 3.9, 1H), 3.45 (dt, J = 11.0, 6.3, 1H), 2.15 -2.01 (m
3H), 2.00 - 1.92 (m 1H - 81 - "A84" 1.721 mn [377.1] ( ).ki'o
NS N-N "' ---Exdddple SN 4-Fluoro-N-((R)-'141, 2, 4] tri azol o[ 1, 5- a]

The preparation of 5-((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yi-

methoxy)quinoline ("A5") is carried out analogously to the following scheme

[\, JOH S
N v ou \ N
Z X/ O-ms y
H N 7 / \ /O

....

cl N N
o -0 O - A
> = ZONN
¢ \N)QN /l\ “N/]*“N>
15 a)

1 g of commercially available (D)-prolinol, 1.5 g of 7-chloro-[1,2,4]triazolo-
[1,5-a]pyrimidine and 2.6 g of N-ethyldiisopropylamine are heated at 130°C
in a microwave for 3 h in 60 ml of 1-butanol. The butanol is subsequently
20 removed in vacuo, the residue is taken up in ethyl acetate, mixed with water,
adjusted to pH 12 using 1 N NaOH solution, phases are separated, the
organic phase is dried over sodium sulfate, evaporated and chromato-
graphed on silica gel, giving 1.7 g of ((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-
{ o5 ylpyrrolidin-2-yl)methanol as beige crystals;
HPLC: 1.086 min; MS: [220.1].

b)

1.5 g of ((R)-1-[1,2 4]triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-y)methanol are
30 dissolved in 15 ml of dichloromethane with stirring, and 1.9 ml of triethylamine

are added. This solution is cooled to 0°C, and a solution of 0.8 ml of methane-

sulfonyl chloride in 5 ml of dichloromethane is added dropwise. When the

addition is complete, the mixture is allowed to warm to RT for 12 h. For work-
35 up, the solution is poured into equal proportions by volume of water, the

organic phase is extracted to exhaustion with ethyl acetate, the combined



pyrimdin-7-yl pyrrolidin-2-yl met hyDbenzene- sul fonam de 1H NWVR (500
MHz, d6- DMBORow/ogIon] 8.32 (s, 1H), 8.25 (d, J = 5.7, 1H), pdrRF200b/000318
= 6.4, 1H), 7.88 - 7.73 (m 2H), 7.47 -_ 2,30 (m 2H), 6.22 (d, J =
5.8/ 1H), 4.88 (br. m 1H), 3.94 (br. m il—l), 3.76 (br. m 1H), 3.06
(ddd, J = 13.3, 5.9, 3.7, 1H), 3.01 -2.88 (m 1H), 2.14- 1.89 (m 4H)
" A85" 1.718 min N C)/ KN [279. 2]

organic phases are dried over sodium sulfate, filtered off with suction, evapo-

rated and chromatographed on silica gel, giving 1.1 g of ((R)-1-[1,2,4]triazolo-
[1,9-a]pyrimidin-7-ylpyrrolidin-2-ylymethyl methanesulfonate as colourless oil;
HPLC: 1.424 min; MS [298.1].

c)

250 mg of ((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl)methyl

methanesulfonate, 120 mg of 5-hydroxyquinoline and 1 g of caesium carbon-
10 ate are suspended in 20 ml of DMF and stirred at 80°C for 12 h. The solvent is

subsequently stripped off in vacuo, the residue is partitioned between ethyl

eI,

acetate and water, the organic phase is dried and purified by chromatography
on silica gel, giving 80 mg of 5-[(R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yli-

15 pyrrolidin-2-ylmethoxyquinoline as beige crystals; HPLC: 1.312 min; MS
[347.1], m.p. 93 — 95°;
"H NMR (500 MHz, ds-DMSQ) & [ppm] 8.67 (d, 1H, J = 5.2 Hz), 8.42 (s, 1H),
8.31(d, 1H,J=5.6 Hz), 7.91 (d, 1H, J = 9.0 Hz), 7.71 (m, 2H), 7.47 (ddd, 1H,
J=10Hz,J=68Hz,J=78Hz),7.02(d, 1H,J=5.2Hz),6.43 (d, 1H, J =

20
2.6 Hz), 5.76 (br. m, 1H), 4.50 (dd, 1H, J = 5.2 Hz, J = 8.9 Hz), 4.32 (dd, 1H,
J=6.3Hz, J=9.9Hz), 3.98 (m, 1H), 3.78 (m, 1H), 2.26 (m, 3H, 2.11 (m, 1H).
£ Example 6
Ty 25
The preparation of 7-[2-(naphthalen-1-yloxymethylimidazoi-1-yljtriazolo[1,5-a]-
pyrimidine ("A8") is carried out analogously to the following scheme
30

35



AW N- 2- Met hy1-244-([1,2,4]triazol o[ 1, 5-a] pyrimdin-7-

yl am no) phEaZnegBdistoni tril e 1H NWVR (500 MHz, d6-DVS0) 6pP{pjorp0o808218
(s, 1H), 8.45d, J = 6.0, 1H), 7.67 (d,_34= 8.7, 2H), 7.54 (d, J =
8.7, 2H), 6.63 (d, J = 6.0, 3H), 1 74 (s, 6H "A86" 1.939 min Oli
[356.2] 'O N ---

A\

T\ o B c [Lmd
N N N

H
SHNNEC NN
Q o O

N

N/>

v
Z; _°. q ﬁ\/o
10 C

a)

Py

15 5 g of imidazole-2-carboxaldehyde are heated under refiux for 12 h with 7 g
of 2,3-dihydrofuran and 0.8 g of ptoluenesulfonic acid in 100 ml of THF.
After cooling, the solvent is removed in vacuo, and the residue is partitioned
between ethyl acetate and water. The organic phase is dried, filtered off,

20 evaporated and purified on silica gel, giving 4.4 g of a yellow oil, which is
detected as hydrate in the HPLC;
HPLC: 0.476; MS: [185.1].

£ b)
% 4.4 g of [1-(tetrahydrofuran-2-y)-1H-imidazol-2-yl]carboxaldehyde are dis-
solved in 100 ml of methanol under nitrogen, and 1.9 g of sodium boro-
hydride are added in portions. After 12 h, the reaction is complete, and the
solvent is removed in vacuo. The residue is partitioned between water and
30 ethyl acetate, the organic phase is dried, filtered off with suction and evapo-

rated. The product is reacted further directly.

c)
35 2.8 g of [1-{tetrahydrofuran-2-yl)-1H-imidazol-2-yllmethanol are dissolved in

100 m! of dichloromethane under nitrogen, and 2.4 ml of thiony! chloride are



N)t<--Ni 7-[ 2- (2- Et hoxyphenoxynet hyl ) nor phol i n-4-yl] -

[ 1, 2, 4] triweabwjok3Hea] pyri m di ne 11-1 NWVR (500 VHz, d6- DI\/EO)vmﬁzqogyfm]m
8.52 (s, 1H), 7.03 (dd, J = 7.5, 2.0, 1H‘}) 98(dd J=17.7 1.

1H); 6.95 - 6.84 (m 1H), 6.68 (d, J = 5 !5)1 4.68 (d, J:127
1H), 4.53 (d, J = 12.7 1H), 4.16 - 4.09 (m 1H) 4.08 - 4.00 (m 4H),
3.80 (td, J =11.6, 2.5, 1H, 3.30 - 3.16 (m 1H), 1.32 (t, J = 7.0,
2H) - 82 - ddwed dro(pv\hé“é aﬂ@}"(Z]V\m;eNCﬂ'rbl‘éddiﬂaﬁ is complete, the mixture is

4-(4-[1,2,4]Triazolo[ 1,5 rimd
mor phol i n- z@ﬂg%%%trﬂt@ tsarmﬂ Ebmrﬁmmtﬂm%s@@rqw@hyaé -fRE8) 6

ppr} 8.86 (}Wdéo éaﬁ'dly%grﬁ% égﬁgté'@d %hjkﬁde%hr&h deg)oéﬁbﬁltergg%?f (d.
0

[

J 1.

J 10 5, 2 Bith shiptiord]. cﬁs@ed(nbralr (d 6 @) and 2nfplovdd) indth@follaing Jeactidn thh-
'?A853 1) BO@@fH{tﬂérpw\mca%on .4, 1H), 3.12 (dd, J = 12.7, 10.6, 1H)
HPLC: 0.559; MS: [187.1].

d)

10 800 mg of 2-chloromethyl)-1-(tetrahydrofuran-2-yl)-1H-imidazole hydro-
chloride and 390 mgqg of 1-naphthol are stirred at 80°C for 12 h with 1.2 g of
potassium carbonate in 50 ml of DMF. The batch is partitioned between
equal porportions of ethyl acetate and water, the organic phase is dried, fil-

15 tered off, evaporated to dryness, and the resultant 500 mg of brown oil are
reacted further directly; HPLC: 1.672; MS: [295.1].

e)

500 mg of 2-(naphthylen-1-yloxymethyl)-1-(tetrahydrofuran-2-yl)-1H-imida-

20 zole are warmed at 80°C for 1h with 1.3 mi of triflucroacetic acid in 10 ml of
1,2-dichloroethane. The volatile constituents are removed in vacuo, giving
380 mg of 2-(naphthalen-1-yloxymethyl)-1H-imidazole, which is employed in
the following reaction without further purification.
25
f) Analogous to the final step of Example 1, giving "A8".
The following compounds are obtained analogously to Examples 1-6
30
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N [218.2] N /? NNNy z

7- (2- Oxa- yv@zel¥h o[ 2. 2. 1] hept - 5-yl) -1, 2, 4] - PCT/EP2009/009218
triazolo[ 1, 5-a] pyrimdine 1H NWVR (500 , d6-DVvB0) 6 [ppm 8.40
(s,'1H), 8.29 d, J =5.6, 1H, 6.33 (s, 1IH), 4.76 (s, 1H, 3.86 (dt,
J =7.8, 4.6, 3H, 3.34 (br. m 5H), 2.07 (dd, J = 10.2, 2.1, 1H),
1.98 (d, J = 10.2, 1H) "A89" 1.138 min al\ \" NNO
Compound Structure and/or name M.p. [°C}| HPLC-MS;
No. t; (M+H'P
"A8" 156-157| 1.475 min
[ } 0 [347.1]
5 N" ~ |
NMN/% e N
LA
4-((R)-1-1,2,4]Triazolo[1,5-a]pyrimidin-7-yl-
10 pyrrolidin-2-yimethoxy)quinoline

"H NMR (500 MHz, ds-DMSO) & [ppm] 8.86 (dd, 1H, J = 1.7 Hz, J = 4.2 Hz),
8.42 (s, 1H), 8.31 (d, 1H, J = 5.6 Hz), 8.09 (d, 1H, J = 8.2 Hz), 7.58 (m, 2H),
7.42 (dd, 1H, J = 4.2 Hz, J = 8.4 Hz), 7.05 (d, 1H, J = 7.58 Hz), 6.42 (d, 1H, J
= 5.7 Hz), 5.72 (br. m, 1H), 4.43 (dd, 1H, J = 5.1 Hz, J = 9.8 Hz), 4.24 (dd,

T,

15
1H, J =6.5 Hz, J = 9.8 Hz), 3.99 (br. m, 1H), 3.79 (br. m, 1H), 2.25 (m, 3H),
2.10 (m, 1H).
"AQ" (> = 77-78 |1 1.804 min
N— O—<F .
<}\1\N 6 - [431.1]
20 {3
N G
N=
/
\ N
4-((R)-1-11,2,4]Triazolo[1,5-a]pyrimidin-7-yl-
t\ "' - pyrrolidin-2-ylmethoxy)-6-trifluoromethoxy-
guinoline

"H NMR (500 MHz, ds-DMSO) & [ppm] 8.75 (d, 1H, J = 5.1 Hz), 8.38 (s, 1H),
8.30 (d, 1H, J = 5.6 Hz), 8.06 (d, 1H, J = 9.1 Hz), 7.71 (dd, 1H, J = 2.2 Hz, J
=9.2Hz), 7.66 (s, 1H), 7.15 (d, 1H, J = 5.2 Hz), 6.44 (d, 1H, 5.6 Hz), 5.72
30 (br. m, 1H), 4.55 (dd, 1H, J = 5.2 Hz, J = 10.0 Hz), 4.37 (dd, 1H, J = 6.3 Hz,
J =10.0 Hz), 3.99 (br. m, 1H), 3.80 (br. m, 1H), 2.24 (m, 3H), 2.11 (m, 1H).
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\/

-[ 206. 2]

)i N\ NN

7- Mor phol iwe4eykisig7a, 4] tri azol o[ 1, 5-a] pyri m di ne 1H NVR $&0@pNi 009218
d6-DMVBO) 6 [ppn] 8.52 (s, 1H), 8.50 (d,_g%- 5.5 1H), 6.65 (d, J =
3:

5.5/ 1H),
3.34 (br.
1.426 mn [

10

15

20

25

30

35

3.88 (dd, J = 5.8, 3.5, 5H),
m 5H) WD 2010/ 083870PCT/ EP2009/ 009218 - 83 - "A90"

T (dd J = 5.73.4, 5H),

234.21 N/-NO NNN

"A10" (> FF 171- | 1.806 min
F
N—/ 172 1 1415.1]

N= /
\ N
4-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yl-

pyrrolidin-2-ylmethoxy)-6-trifluoromethyl-

guinoline

"H NMR (500 MHz, dg-DMSO) & [ppm] 8.85 (d, 1H, J = 5.2 Hz), 8.35 (s, 1H),
8.29 (d, 1H, J =5.7 Hz), 8.18 (s, 1H), 8.12 (d, 1H, J = 8.8 Hz), 7.97 (dd, 1H,
J=2.0Hz J=8.8Hz),7.23(d, 1H, J =53 Hz), 6.46 (d, 1H, J = 5.7 Hz), 5.72
(br.m, 1H), 4.58 (dd, 1H, J = 5.5 Hz, J = 10.1 Hz), 4.41 (dd, 1H, J = 6.6 Hz, J
=10.1 Hz), 4.01 (br. m, 1H), 3.82 (br. m, 1H), 2.25 (m, 3H), 2.11 (m, 1H).

"A11" 2.472 min
[498.2]

N-4-Fluorobenzyl-4-((R)-1-[1,2,4]triazolo-
[1,5-a]pyrimidin-7-ylpyrrolidin-2-ylmethoxy)-

quinoline-2-carboxamide

"H NMR (500 MHz, d-DMSO0) & [ppm] 9.39 (t, 1H, J = 6.4 Hz), 8.48 (s, 1H),
8.31 (d, 1H, J = 5.6 Hz), 8.03 (d, 1H, J = 8.40 Hz), 7.81 (ddd, J = 1.2 Hz, J =
7.0 Hz, J=8.3Hz), 7.75 (d, 1H, J= 8.5 Hz), 7.73 (s, 1H), 7.57 (ddd, 1H, J =
0.8 Hz, J=72Hz J=7.9Hz), 7.39 (dd, 2H, J = 5.6 Hz, J = 8.5 Hz), 7.14 (t,
2H, J = 8.9 Hz), 6.42 (d, 1H, J = 5.8 Hz), 5.79 (br. m, 1H), 4.64 (dd, 1H, J =
5.5 Hz, J = 10.0 Hz), 4.52 (d, 2H, J = 6.4 Hz), 4.43 (dd, 1H, J = 6.7 Hz, J =
10.0 Hz), 3.97 (br. m, 1H), 3.76 (br. m, 1H), 2.25 (m, 3H), 2.11 (m, 1H).




7- (2, 6- D net hyl nor phol i n-4-y1)41, 2, 41tri azol o- [1 ,5-a]pyrimdine
H NVR (500wWM2210/083%0DMS0) 6 [ ppn] 8.51 (s, 1H), 8.48 (d, . ReTAP09/009218
1H), 6.70 (d, J = 5.5 1H), 4.55 (d, J =52.6, 2H), 3.79 (m 2H),
2.81 (dd, J = 12.6, 10.6, 2H), 1.17 (d, § = 6.2, 6H "A91 0.923
mn ./=-N\ N, /N\/O [205.2] HNz

4- Mor pholin-4-y1-7H pyrrol o[ 2, 3-d] pyri m di ne 1H NVR (500 NMHz,

d6- DMS0) 6 [ppat212.10 (br. s, 1H), 25 (s, H), 7.30 (gd, J F2333.min
2.4, 1H), 6..82 - 6./68 (m 1H, 3. .82 (m4H), 3.82|- 3.6[ (Sm‘3
4H) "A92" 0 [513.2]

N-[2-(4-Fluorophenyl)ethyl]-4-((R)-1-[1,2,4]-

10 triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-y!-

methoxy)quinoline-2-carboxamide
"H NMR (500 MHz, ds-DMSO) & [ppm] 8.87 (1, 1H, J = 6.1 Hz), 8.47 (s, 1H),
8.31(, 1H,J =54 Hz), 8.00 (d, 1H, J=8.3 Hz), 7.81 (ddd, 1H, J = 1.4 Hz, J
15 =6.9Hz, J=83Hz),7.75(d, 1H, J =82 Hz), 7.71 (s, 1H), 7.56 (ddd, 1H, J
=1.1Hz, J=6.9Hz, J=8.2Hz), 7.29 (dd, 2H, J=56 Hz, J= 8.5 Hz), 7.10 (1,
2H, J=8.9 Hz), 6.42 (d, 1H, J = 5.7 Hz), 5.78 (br. m, 1H), 4.64 (dd, 1H; J =
2.5 Hz, J=10.2 Hz), 4.43 (dd, 1H, J = 8.7 Hz, J = 10.2 Hz), 3.97 (br. m, 1H),
3.76 (br. m, 1H), 3.57 (q, 2H, J = 6.5 Hz), 2.89 (t, 2H, J = 7.5 Hz), 2.26 (m,

)

20

3H), 2.11 (m, 1H).

"A13" 2.013 min

ENJ"“/O | [418.1]
f
25 N—N" N
t e o
N" N O~ "NH
N-Ethyi-4-((R)-1-[1,2,4]triazolo]1,5-a]pyrimidin-
30 7-ylpyrrolidin-2-ylmethoxy)quinoline-2-
carboxamide

35



1.622 mn

IN [321.2] M4l (iNH  1\1=-\N N

N[ 4- (Cyanpdhpmidiydsoet hyl ) phenyl] -N-[ 1, 2, 4] - PCT/P3009/009218

triazolo[1,5-a]pyrimdin-7-ylacetam de - 84 - "A93" HN
1.587 nin 59

Ty

P 5

10

15

20

25

30

35

/" NO

"H NMR (500 MHz, de-DMSO) & [ppm] 8.83 (t, 1H, J = 6.0 Hz), 8.48 (s, 1H),
8.31(d, 1H, J = 5.7 Hz), 8.02 (d, 1H, J = 8.4 Hz), 7.80 (ddd, 1H, J = 1.3 Hz, J
= 6.9 Hz, 8.3 Hz), 7.75 (d, 1H, J = 8.2 Hz), 7.72 (s, 1H), 7.56 (ddd, 1H, J =
0.9 Hz, J=7.1Hz, J=8.0 Hz), 6.42 (d, 1H, J = 5.7 Hz), 5.78 (br. m, 1H),
464 (dd, 1H, J = 5.4 Hz, J = 10.0 Hz), 4.43 (dd, 1H, J = 6.7 Hz, J = 10.0 Hz),
3.97 (br. m, 1H), 3.77 (br. m, 1H), 3.37 (q, 2H, J = 7.2 Hz), 2.26 (m, 3H), 2.11
(m, 1H), 1.16 (t, 3H, J =7.2 Hz).

A14" N 195- | 1.917 min
q/'K/O g 197 | 1393.1]

N—N" ™%

tN/)\N/

7-[2-(Naphthalen-1-yloxymethyl)imidazol-1-yl]-
[1,2,4]triazolo[1,5-a]pyrimidine

"H NMR (500 MHz, de-DMSOQ) & [ppm] 8.90 (d, 1H, J = 4.7 Hz), 8.71 (s, 1H),

7.84 (d, 1H, J=1.5Hz),7.76 (d, 1H, J=8.2 Hz), 7.72 (d, 1H, J = 4.7 Hz),

7.41 (m, 2H), 7.33 (t, 1H, J = 7.9 Hz), 7.31 (d, 1H, J = 1.5 Hz), 7.15 (ddd, 1H,

J=10Hz, J=6.9Hz J=83Hz),7.00(, 1H, J=7.5Hz),6.89 (d, 1H, J =

8.3 Hz), 5.54 (s, 2H).

"A15" 115- [1.776 min
Q,.,,,,o 71 13451
| N)ﬁ O
FN/)\N/

5-[(R)-2-(Naphthalen-1-yloxymethyl)pyrrolidin-1-

yllimidazo[1,2-a]pyrimidine




[588.3] [/--0 H4 NO H i1k tert-Butyl

((R -1- (1o demad7o4- yl met hyl ) - 2- oxo- PCT/EP2009/009218
2-{8-[(R) -1-(9H purin-6-yQoyrrolidi n-2-yi50_

met hoxy] - 3, 4- di hydro- 1H i soqui nol i n-2-yl 'et hyl )- carbamate Table 1

I nhi bition of MetAP-2 | C50 of conpounds of the fornula | according to
t he invention Conpound No. |1C50 enzyne Conpound No. IC50 enzynme "Al"

A "Al6" A "4

P

10

15

20

25

30

35

\7H NMR (500 MHz, dg-DMSO) & [ppm] 8.19 (d, 1H, J = 5.2 Hz), 7.95 (d, 1H,

= 1.6 Hz), 7.80 (d, 1H, J = 8.2 Hz), 7.61 (d, 1H, J = 8.2 Hz), 7.57 (d, 1H, J
=1.6 Hz), 7.47 (ddd, 1H, J = 1.3 Hz, J = 6.8 Hz, J = 8.1 Hz), 7.41 (d, 1H, J =
8.2 Hz), 7.36 (ddd, 1H, J = 1.3 Hz, J = 6.9 Hz, J = 8.3 Hz), 7.31 (t, 1H, J =
7.8 Hz), 6.87 (d, 1H, J = 7.7 Hz), 6.48 (d, 1H, J = 5.2 Hz), 4.86 (m, 1H), 4.22
(dd, 1H, J = 5.4 Hz, J = 10.1 Hz), 4.15 (dd, 1H, J = 4.7 Hz, J = 10.1 Hz), 3.99
(ddd, 1H, J =6.4 Hz, J= 9.3 Hz, J = 15.8 Hz), 3.72 (ddd, 1H, J = 2.3 Hz, J =
7.9 Hz, J = 9.6 Hz), 2.44 (m, 1H), 2.12 (m, 2H), 1.95 (m, 1H).

"A16" 72-74 | 2.195 min

U,,Vo [347.1]

1-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yi-
pyrrolidin-2-ylmethoxy)isoquinoline

"H NMR (500 MHz, ds-DMS0) & [ppm] 8.33 (s, 1H), 8.27 (d, 1H, J = 5.7 Hz),

7.87(d, 1H, J = 5.8 Hz), 7.85 (d, 1H, J = 8.5 Hz), 7.72 (m, 2H), 7.52 (ddd,

1H,J=1.0Hz, J=7.1Hz, J =8.2 Hz), 7.34 (d, 1H, J= 5.7 Hz), 6.43 (d, 1H,

5.7 Hz), 5.64 (br. s, 1H), 4.64 (d, 2H, J = 5.5 Hz), 3.98 (br. s, 1H), 3.80 (br.

m, 1H), 2.29 — 2.18 (m, 3H), 2.08 (m, 1H)

"A17" Z N 158- | 1.408 min

199 1 1347.1]

N—N

5-((R)-1-[1,2,4]Triazolo[1,5-alpyrimidin-7-yl-

pyrrolidin-2-ylmethoxy)isoquinoline




C "AL7" A "A3"

"A18" A "A4" C "A19" A "A5" A "A20" A

A "A23" Awd 20243374 " AL0" A "A25" B "Al|"

T

v,

10

15

20

25

30

35

-B1 -

A C"A22" A
PCT/EP2009/009218

"H NMR (500 MHz, dg-DMSO) 5 [ppm] 9.24 (s, 1H), 8.41 (s. 1H), 8.31 (d, 1H,
J=5.7Hz), 764 (d, 1H, J=8.2Hz), 7.54 (d, 1H; J = 8.2 Hz), 7.53 (d, 1H, J
=111 Hz),7.23(d, 1H, J=7.6 Hz), 6.43 (d, 1H, J = 5.7 Hz), 5.72 (br. s,
1H), 4.44 (dd, 1H, J=5.1 Hz, J=9.8 Hz), 4.23 (dd, 1H, J=6.4 Hz, J=9.8
Hz), 4.00 (br. s, 1H), 3.79 (br. m, 1H), 2.29 (m, 3H), 2.11 (m, 1H)

HAT 8“

O

W
TIT=
Uﬁ

N-[3-(2-Oxopyrrolidin-1-yl)propyl]-4-((R)-1-
[1,2,4]triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-

ylmethoxy)quinoline-2-carboxamide

1.845 min
[515.2]

“A1 9“

N—N" "%

I P -

LA

Ethyl 5-methyl-4-((R)-1-{1,2,4]triazolo[1,5-a]-
pyrimidin-7-ylpyrrolidin-2-ylmethoxy)-1H-

pyrazole-3-carboxylate

1.666 min
[372.2]




A "A26" A "AI2" A "A27" A "Al3" A "A28" B - 85 - "Al4" C "A29" A
"AL5" A "A802010/083870 A31" A "A46" A "A32" A "A4AT" C "A33" Apcr/EP2009/009218
-B2-

"A20" 1.498 min
| . ). 0 O [488.3]

T

5 /I\ HN

N

O

(2-Morpholin-4-ylethyl)-[4-((R)-1-[1,2,4]-
10 triazolo[1,5-alpyrimidin-7-ylpyrrolidin-2-yl-
methoxy)naphthalen-1-ylmethylJamine

"AZ21" O 1.423 min

[502.3]
o~ )
15 O ------ / N
N H‘}
N—fN > N—>
7 N
L, g

20 (3-Morpholin-4-ylpropyl)-[4-((R)-1-[1,2,4]-
triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methoxy) naphthaien 1-yImethyllamine
"A22" 2.379 min

30

e

N-Benzyl-4-((R)-1-[1,2 4}triazolo[1,5-a]pyrimidin-
7-ylpyrrolidin-2-ylmethoxy)quinoline-2-

carboxamide

35



"A48" B "A34" A "A49" B "A35" A "A50" A "A36" A "A51" A "A37" A "AL2"
A "A38" Awh3S8ionsss7f39" A "AS4" A "A40" A "AS5" A "A4Ll" A plp&pr2d8onos2is
"A42" A _78.

"H NMR (500 MHz, dg-DMSQ) 5 [ppm] 8.85 (d, J = 1.7, 1H), 8.79 (dd, J =
4.8, 1.6, 1H), 8.35 (s, 1H), 8.31 (d, J = 5.6, 1H), 8.02 (dt, J = 7.9, 1.8, 1H),
7.50(dd, J=7.9,49 1H),6.42 (d, J = 5.7, 1H), 5.58 (br. m, 1H), 4.53 (dd, J
5 =11.3, 5.7, 1H), 4.46 (dd, J = 11.3, 5.5, 1H), 3.96 (br. m, 1H), 3.76 (br. m,
1H), 2.30 — 1.97 (m, 4H)
"A71" (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yl- 1.917 min
pyrrolidin-2-yimethyl benzoate [324.2]
"AT2" (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-y}- 2.111 min
10 pyrrolidin-2-ylmethyl 3-ethoxybenzoate [368.2]
o 'H NMR (500 MHz, de-DMSO) & [ppm] 8.36 (s, 1H), 8.31 (d, J = 5.6, 1H),
- 7.35(t, =79 1H),725(d,J=7.7,1H), 7.24 -7.14 (m, 2H), 6.42 (d, J =
5.7, 1H), 5.56 (br. m, 1H), 4.49 (dd, J = 11.3, 5.7, 1H), 4.41 (dd, J = 11.3,
15 5.5, 1H), 4.02 (g, d = 7.0, 3H), 3.95 (br. m, 1H), 3.83 —3.71 (m, 1H), 2.29 —
2.13 (m, 2H), 2.07 (m, 2H), 1.34 (1, = 7.0, 4H)
"A73" (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yi- 2.086 min
pyrrolidin-2-ylmethyl 5-chloro-2-fluorobenzoate [376.0]
20 "H NMR (500 MHz, ds-DMSO) & [ppr] 8.34 (s, 1H), 8.31 (d, J = 5.6, 1H),
7.78-7.70 (m, 1H), 7.61 (dd, J = 6.1, 2.7, 1H), 7.43 - 7.30 (m, 1H), 6.41 (d,
J=5.7,1H), 5.54 (br. m, 1H), 4.52 (dd, J = 11.3, 5.7, 1H), 4.42 (dd, J = 11.3,
5.5, 1H), 3.95 (br. m, 1H), 3.84 — 3.65 (m, 1H), 2.26 = 2.13 (m, 2H), 2.13 —
¢ . 1.97 (m, 2H)
"A74" (R)-1-{1,2,4]Triazolo[1,5-a]pyrimidin-7-yl- 2.059 min
pyrrolidin-2-ylmethyl 3-chloromethylbenzoate [372.0]
"A75" (> o 1.570 min
. </N\N N “"'—o N 0\_\; [452.2]
N=( }< NH,
N=
3-Aminopropyl 8-((R)-1-[1,2,4ltriazolo[1,5-a]-
pyrimidin-7-ylpyrrolidin-2-ylmethoxy)-3,4-
35 dihydro-1H-isoquinoline-2-carboxylate




"A57" C "A43" A "A58" C "A44" A "A59" A "A45" A "AG0" C "AGL" A
"ATL" A " ABQIMSHTIR A "AG3" A "A73" A "AB4" A "AT4A" A " ABSIERN0MIG218
A " AG6" 79

“A7E6" (> 1.181 min
N N—/ [408.3]

3-[8-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yi-
pyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-

1Isoquinoiin-2-yl]propylamine

10 "ATT" | 7-[(R)-2-(Naphthalen-1-yloxymethylpyrrolidin-1- 2.450 min
yl]-[1,2,4]triazolo[1,5-a]-1,3,5-triazine [347.1]
. "H NMR (500 MHz, de-DMSO) & [ppm] 8.51 (s, 1H), 8.38 (s, 1H). 7.70 (d, J =

7.9, 1H), 7.46 — 7.31 (m, 4H), 7.26 (m, 1H), 6.85 (m, 1H), 5.80 (br. m, 1H),
5.00 (br. m, 1H), 4.50 (m, 1H) 4.41 (dd, J = 9.8, 3.4, 1H), 4.35 (br. m TH),
2.25 (m, 3H), 2.07 (m, 1H)

"AT78" 1.697 min

[349.2]
zo m pie

-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yl-
pyrrolidin-2-ylmethylisoindole-1,3-dione

15

(. o5 "A79" (R)-1-[1,2,4]Triazolo[1,5-alpyrimidin-7-yI- 1.829 min
pyrrolidin-2-yimethyl 3-cyanobenzoate [349.2]
"ABO" U 235 - | 2.055 min
N~ O O 236 | 1361.1]
NN
30 H2N—</N A\N/

7-[(R)-2-(Naphthalen-1-yloxymethyl)pyrrolidin-1-
yl}-[1,2,4]triazolo[1,5-a]pyrimidin-2-ylamine

35



A "A76" A "A67" A "A77" B "A68" A "A78" B "A69" A "A79" A "A70" A

"A80" B W 20hdk83870PCT/ EP2009/ 009218 - 86 - "A81" A pl-A8R2000000218
n A83ll A n A84ll
- -80-
"A81" 2.023 min

AT
£
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35

- Q@@)& o

Methyl 2-(1-{1,2,4]triazolo[1,5-a]pyrimidin-7-yl-
pyrrolidin-2-ylmethyl}-1H-indole-5-carboxylate
"H NMR (500 MHz, ds-DMSO) 8 [ppm] 11.42 (s, 1H), 8.44 (s, 1H), 8.30 (d, J
=5.7,1H), 8.14 (d, J = 15.1, 1H), 7.68 (dd, J = 8.5, 1.5, 1H), 7.41 (d, J = 8.5,
1H), 6.48 — 6.33 (m, 2H), 5.24 (br. m, 1H), 4.01 (br. m, 1H), 3.83 (s, 3H),
3.23 (dd, J =144, 3.2, 1H), 3.06 (dd, J = 14.4, 7.2, 2H), 2.93 (dd, J = 14 .4,
9.7, 1H), 2.07 — 1.81 (m, 4H), 1.25 - 1.11 (m, 2H)

"AB82" (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yl- 2.251 min
pyrrolidin-2-ylmethyl 3-triffuoromethoxy- [408.2]
benzoate

"H NMR (500 MHz, dg-DMSO) & [ppm] 8.33 (s, 1H), 8.29 (d, J = 5.6, 1H),
7.69 (br. d, J = 7.6, 1H), 7.85 (br. d, J = 8.2, 1H), 7.61 (d, J = 7.8, 1H), 7.58
(m, 1H), 6.41 (d, J = 5.7, 1H), 5.58 (s, 1H), 4.51 (dd, J = 11.3, 5.7, 1H), 4.44
(dd, J = 11.3, 5.7, 1H), 3.95 (br. m, 1H), 3.75 (br. m, 1H), 2.27 — 2.00 (m, 4H)

"AB3" \_ 168- | 1.094 min
i
N N

((R)-1-[1,2,4]Triazolo[1,5-alpyrimidin-7-yl-
pyrrolidin-2-yl)methanol

"H NMR (500 MHz, dg-DMSO) & [opm] 8.37 (s, 1H), 8.27 (t, J = 6.6, 1H),

6.30(d, J =5.7, 1H), 4.94 (s, 1H), 4.87 (t, J = 5.7, 1H), 3.96 (s, 1H), 3.79 (d,

J=6.3, 1H), 3.57 (ddd, J = 10.8, 5.4, 3.9, 1H), 3.45 (dt, J = 11.0, 6.3, 1H),

2.15~-2.01 (m, 3H), 2.00 - 1.91 (m, 1H)




B .1050:10 nM 1 jiNL =A 1 jtlIVl - 10 p.M= B > 10 JAM=0 The
fol | ow ng vgsapRless7hel ate to nmedi canents: Exanple A Injecpbﬂgpxmgm§zm
15A solution of 100 g of an active ingredient of the formula 5

g of di sodi um hydrogenphosphate in 3 1 © Thidistilled water is
adjusted to pH 6.5 using 2 N hydrochloric acid, sterile filtered,
transferred into injection vials, |yophilised under sterile
conditions 4n aljed under sterd e conditTons.  Eactt Tnj ectT Oy %hal
20contains 5 ﬁ§§gf active ingredieéent.. dﬁple B: Suppos|itories LXQQnMn
m xture of 20 g of |an active |ngNed|en6 formula | wth 1GB7d]
of soya 25l gcithinjand 1400 g of cocoa but is nelted, pourjed into
nmoul ds and al | owed{to cool pp05|t contains 20 ng of active
i ngredi ent. |Exanpl ¢ C. SO|ULJ olution is prepared from1 g of an
activedingredient of the formula’l, 9.38 g 30 of NaH2P 2 H20,
28.48 g of Na2HPOA | 12 4R(cps- RRZHQ 104 4?@@@5” wm chl orideg in 940
m of bidistilled water. The pH s adjus and t he sjol ution
is made up o 11 and RMrispidin- Eﬂ@y@mifﬁw%dfiraeﬂwﬁbem@ sol ution can be
used in the|form off eye drops. gﬁ}éOlO/ 83870PCT/ EP2009/ 009218 - 87
- Exanple Dj O ntngnt 500 ng of {TE i ngredi ent of| the flormul a
are mxed with Nmﬂa(mmﬁm—}\éaaginmso;”@q@bnﬁ%em (& 1¢pndidy @ng.= 5 7B4appl e

E: Tabigets A mixture of 1 active ingredient of the formula I, 4

kg of |actosd 94 (t2d i85 1b|d),t%88 ~sTZBdM, 27147 of .30, A} 022 (kg Bf

bR R e S P Y N D A L

i ngredi ent. | Bga3n8.e, E? PHao®es — 2.88Tablel)s 2ar4— presaRd4inal ogously to

Exanpl e E and cnhcnmmnflv coated in a 15canventional manner with a

coating of sucﬁ&'fse pot at o starch, p;|al ragacant h and dye. |Exah®inen
G Capsyles|20 2 kg of actlvﬁ |ngre1‘d formulg | arg ]

i ntroduced iinto hafd gel atl I es onventl onal manrerlzr%'2

such a way that ea¢ch capsul eN nt a\ s 20 lbf the actilve i ngredi ent.
25Exampl e H Ampoul es A sol ut| o} 1 kg of Bctive ingrledient| of the
formula | in 60 1 of bidistilled water is sterile filtdred,

transferred|into ampMetbyl-2yophid 4peszdiodes-afehib-£andi tigns and
seal ed under sterile condl tions. Each anpoul e contains |10 ny |of

acti ve30i ngr edi ent . ylamino)phenyl]propionitrile
"H NMR (500 MHz, do-DMSO0) & [ppr] 8.82 (s, 1H). 8.45 (d, J = 6.0, 1H)

767(d,d=87,2H), 754, J= 8.7, 2H), 6.63 (d, 4 = 6.0, 3H), 1.74 (s, 6H)

"ABB" 1.939 min
é [356.2]
- 5 [ ]/\

/L\>

30 7-[2-(2-Ethoxyphenoxymethyl)morpholin-4-yl]-

[1,2,4}triazolo[1,5-a]pyrimidine
"H NMR (500 MHz, ds-DMSQ) & [ppm] 8.52 (s, 1H), 7.03 (dd, J = 7.5, 2.0,
1H), 6.98 (dd, J = 7.7, 1.9, 1H), 6.95 — 6.84 (m, 1H), 6.68 (d, J = 5.5, 1H),
468 (d, J=12.7, 1H), 4.53 (d, J = 12.7 1H), 4.16 — 4.09 (m, 1H), 4.08 — 4.00
(m, 4H), 3.80 (id, J = 11.6, 2.5, 1H), 3.30 - 3.16 (m, 1H), 1.32 (t, J = 7.0, 2H)

35




WO 2010/ 083870PCT/ EP2009/ 009218 - 88 - Patent Clains 5 1. Conpounds of

t he for nmulwoko10/0837%- R 10 i n which denotes pyrrolidinyl, poykazebysoz1s
pyrazolinyl, pyrazolidinyl, imdazolyl, | gi_dazol i nyl, imdazolidinyl,
2- oxa- 5-azabi cycl o[ 2. 2. 1Thept-5-yl, norpholinyl or N, denotes

i m dazopyri mdinyl, imdazotriazinyl, triazolopyrimdinyl,
triazolotriazinyl, triazolopyridazinyl, tetrazol opyrimdinyl,

tetrazol otrijazagyl! ,| tetrazol opyrid nyl, pyrazol o- 20pyri1 daz] 1"gB7&in
pyrrol opyrimdinyl, each of which|is YWnsubsti- tuted or
nmonosubstituted by |R2, where rZ/é&er a nitrogen pf the| ri@ddcdl
D, Ridenotes H, Hal, =0, OH, \NHX A or 25R2denotes| H, A, | Hal,
NH2, SCH3, OH or =0, R6denot esxéigr al k jng 1-6 C atons,
Xdenotes O(CH2)r, NH, NA, OC(= NHS02 i s absent, dgenotes| CH=CH,
(CH2),9, or |is absent, denotes H, Ar, Het br car bl , 30Ardenot es

phenyl, naphthyl on bi pheny 24@1@4&@@3 1vilh ”hﬁdmn;s_ pstl [ uted por

nono-, di-, [tri-, tletra- or pentasubstltu ed by Hal, ORG6, N(R6)2
NO2, [C(R6)2]rCN, (CH2) rrcmhowQ(M@zeNRG@@uolNResozA COR6

SmN( R6) 21 \;(1r\\ A (oY il o) 1 Ol OAN

2010/ 083870PCT) B %gs‘mﬂg@ (k5.3 ). g&zﬁf)')m&r@

0( CH2) nHet 2, @&1@061:@&;4@82)1%7'6679 663(m 3H)466(d J=12.8, 1H),

CH2NHRH2) 20M CH2) 20Tq( CF12) pN
4.55 (4d J =105 1H), 4.50 (br. d, J = 12.9, 1H),4.11 (dd, J = 11.8, 2.0,

1H), 3.86 (td, J = 11.7, 2.4, 1H), 3.12 (dd, J = 12.7, 10.6, 1H)
"ABS" 1.028 min
7N\
N/_>‘N: \ 0 [218.2]
>/7N

N\?N

15

7-(2-Oxa-b-azabicyclo[2.2. 1]hept-5-yI)-[1,2,4]-
triazolo[1,5-a]pyrimidine

20 "H NMR (500 MHz, ds-DMSOQ) & [ppm] 8.40 (s, 1H), 8.29 (d, J = 5.6, 1H),

6.33 (s, 1H), 4.76 (s, 1H), 3.86 (dt, J = 7.8, 4.6, 3H), 3.34 (br. m, 5H), 2.07

(dd, d=10.2,2.1, 1H), 1.98 (d, J = 10.2, 1H)

“A n H
89 2B\ /—\O 1.138 min
¢ N N [206.2]
25 >/'N

7-Morpholin-4-yi-[1,2 4ltriazolo[1,5-a]pyrimidine
"H NMR (500 MHz, ds-DMSO) & [ppm] 8.52 (s, 1H), 8.50 (d, J = 5.5, 1H),
30 6.65 (d, J = 5.5, 1H), 3.88 (dd, J = 5.8, 3.5, 5H), 3.81 (dd, J = 5.7, 3.4, 5H),
3.34 (br. m, 5H)
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CH2N( COA) CH2CH( OH) CH2CH, CH2NH( CH2), , Het, CH2N( COA) ( CH2) qHet ,

10CH2N( CHRY 6 Ghid)oatdel . COHet, NHCOCHRCHZ2) mCOONNHCOO( CH2) , Ar de3/Ep2009/009218
NHCOCH] ( CH2) mCONH2] NHCOOA, NHCOCHRCH2) | NHCOOH,

15NHCOCHRCH2) nHet 2NHCOOA, NHCOCHRCH2) mHeP2INH2,

NFI COCH[ ( CH2) nCONH2] NH2, CH=CH COOR6 and/ or CH=CH CON( R6) 2,

Het denotes a nono-, bi- or tricyclic saturated, unsaturated or

20aromatic hWeigg@cycle havinmg 1 to 4 N andfor 0 and/orr S at 0@4%%{“

i s unsubstituted of nono-, di- or trisubstytuted by Hal| A,
(CH2) MOR6, ((CH2) MNGR6) 2, NO2, ( 2) MCOOR6, CONH( CH2) nf2oo]
CONH( CH2) nHet 2, 25@Q( CH2) nN( R6)N?, 2) M\ CH2) , COOA, | COO( GH2) mAr 1,
(CH2) 1CONH( ¢CH2) mAr 1 , COCH[ ( CH2) H2] ,  COCH[ ( CH2) [mCONH2] NHCOQOA,
30COCHRCH2) nHet | NHCOOA, 000H tIN H2)
COCHR@H2) niNHCOOAI NHCOO( CHR) , Ar 1 RCH2) miNH2 NHCOO( CHR) mAr 1]
COCH( NHCQA) CH200NH2, ( CH2) nNHCOOA COCHRCH2) nCNNHOO0A, [COQ( CH2) nCN,
35C00Q( CH2) mi\( R6) 2, C@f(@-@-)]ﬂ@&h{%p@ho!t%-&b—lﬂ)%ﬁr&mm EP2009/ 009218
- 90 - NR6CDA, NR6$02A, CORG, A, NHCONH( CH2) m Cy|c- ORS6,
CONH( CH2) pOR6, O( Cii2) pORS, SHZ%Q%M%% COHet 2,

( CH2) INH( CHZYRFRIR (H00 RN Fe 22

O(CH2) mAr 1 and/ or —SJ car bo?g Wgsmﬁ\@l[fpw d |¥1§\wh@ﬁ2ﬁa08n@0jN msaé”m)
be oxifj sed, GCX/Q:%an- o.chit), édiﬂ(@ﬁi/drﬂa'lﬂ@u%b 378 (@,arn,81Addddrroi 2§,

phenyl whicr uls ted no-, di-, tri-, 10tetra- or
pent asubst i t Z%Lﬂg% q f dJ U@g 6(% CON( R6) 2,
NRGOOA, SOZNsz\@ﬂd or CI)NH( CH2) p denot es 5> RodgnP5e8 min
OR6, COOR6, |[CON(R6)2 or Heti dendt r CON(R6) 2,
(CH2) , CON[ ( CH2CHR) 01 1]2 or (%{@%@@@2 2) OH, 30Het|i denot|ed205.2]

i m dazol yl, [pyrazollyl or 4-chl or,b met hyl pyrazol yl, Het 2dendtes a
monocypj i ¢ aromati ¢ or sat ur atiddl _heferocycle

4-Morpholin-4-yl-7H-pyrrolo[2, 3-d]pyrimidine
"H NMR (500 MHz, ds-DMSO) & [ppm] 12.10 (br. s, 1H), 8.25 (s, 1H), 7.30
(dd, J=3.3,2.4, 1H), 6.82 - 6.68 {(m, 1H), 3.97 — 3.82 (m, 4H), 3.82 - 3.67

20 (m, 4H)
"A92" O 1.622 min
—
N N [321.2]
AR l
N=( N
o N=
25
N-[4-(Cyanodimethylmethyl)phenyi]-N-[1,2,4]-
triazolo[1,5-a]pyrimidin-7-ylacetamide
30
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haying 1 to 2 N, and/or 0 and/or S atons which is unsubstituted or
nmono-, di j stituted by Hal, A OR6, 35NHCOA, N

=0 (car bo%‘lga{())@{/(}gigz? Adenot es unbranched or branched al E%@ﬁ@ﬁi%%enls
1-10 C atons, in which 1-7 H atons nay b 4rep| aced by F, CI Br

2010/ 083870PCT/ EP2009/ 009218 - 91 - and/or OH, or cyclic al kyI haV| ng
3-7 C atons, 5Hal denotes F, O, Br or |, denotes O, 1, 2, 3, 4, 5 or
6, denotes T © Trdenotes 1,2, 3 or 4, dgnotes 0] 1, 2,3t
10denotes O, fi9§ 2, and pharmaceutically g able salts, tauton1e§§76r1nni8
st ereoi somers thergof, including mxtures tfiereof in al|l ratilog588.3]
152. Conmpounds acconding to A akm 1 in whi ch\K. 7denot es |pyrrol|i di nyl,

i m dazol i nyl{, pyrazolyl, 2-0 -52aza- biwgyc o[ 202 1] hept - 5-yl|,
mor phol i nyl |or N, 20andj, ceuticall salts, |tautonmers and
st ered sonens ther¢of, ng 3 ‘é al|l ratilos. 3.
Compounds agcording to @FaNm_/ or 4 i ch 2 ot es

i mdazopyrimdinyl,| triazolopyrimdin{l otlede pyrrolopyrimdinyl,
where Z is bonded o a nitrogen of the radical D, and
phar maceuti ¢al | y ugdsttdugl (S)- 1{(&Htsmnéa33ldﬂyim}wl)aa+csmner s t Her eof

30i ncl udi ng|m xtures there unds accqgrding to
one or nore|of O ains % [1?%) \Mlggﬁp gf@é’yﬁm'wqj%yp ,
and phay maceut i cal || ymagRyE3 aadlhwrotﬂ%ﬁwﬁommﬂyﬁéﬁfyﬁm somer|s

t hereof, 35ijncluding m xtures thereof in all ratios. "W
2010/ 083870IPCT/ E P2009/ 009218 - 9garbagnatgonpounds accorl|di ng tjo one or
more of O ai'ms—t=4-Hn—which—Ardenotesphenyt—naphth reryts

each of which is unsubstituted or nono-, di-, tr
pentasubstituted by Hal, A, OR6, N(R6)2, [C(R6)2

and/ or Tab|
15 able 1
Inhibition of MetAP-2

ICsp of compounds of the formula | according to the invention

pllLll‘y’I 6+—bi
1-, tetra- or
] 1CN, ( CH2) mCOOR6

'_\ 1

Compound No.| [Cs enzyme Compound ICsp nZYymMe
20 No.
"A1" A "A16" A
"A2" C “A17" A
o "A3" "A18" A
- 25 "A4" C "A19" A
"AS" A "A20" A
"AB" "A21" A
"AT" C "A22" A
30 "A8" A "A23" A
"Ag" A "A24" A
"A10" A "A25" B
"A11" A “A26" A
35 "A12" A "A27" A
"A13" A "A28" B




CH2NH( CH2) gHet

st er eoi songHoiohesEof |
Conmpounds according to one or
a nmpno- or bicyclic saturated,

and pharmaceutically usable salts,
i ncludi ng m xtures thereof
nore of O
unsat ur at

“or

ar o-

t aut oners
in all

and

. _ 1T B&tRB2006000218
ns 1-5 in which Hetdenotes

mati c heterocycle

having 1 to 4 N, and/or 0 and/or S atons which is unsubstituted or

mono-, di- or trisubstituted by Hal, 15A, (CH2)nOR6, (CH2)nN(R6) 2,
(CH2) nCN,  ( CHZ) Mk,  CONH( H, CH2) frHet 2
CO( CH2) mM\( Re) 2, CO( CH2) miNH( CH2) r COOA. (CHZ r CONH CH2)r‘ﬁ&r1 s
COCHRCH2) mCONH21 NA2 5" COCHRCH2 6&80ONH2NHCOOAA320 COCHRCH2) mHet 2[NHCOOA,
COCH( NHCQA) GH2EONH2,—(-CH2)-rNHEOOA—CPOCHRCHR - ENNHCOOA~-COOLAH2) nCN,
COQ( CH2) mN( R6) 2, CO( CH2) mCON( R6) 2, CPR6, COHet 2, 250( CH2) mArl and/ or
=0 (carbonyl™oxXyggR)y and phar gaceuticat iy gsabl g satt taut omer s
and st®reoi yoners thereofl, including|mxtures thereof in all ratios.
307. Conpounds acc¢Agdf ng o oneAor nofe ofALyains| 1-6 i whi ch
Arl denot es phenvl which-ils unsubstituted or nono:  di- or
trisubstituted byAﬁﬁi and/ or SERNH2, "A48" and B
phar maceut i ¢gattyw be—satts; tdutun;'lb..ﬂ.b!gx stereoirsggrers—tiher eof ,
35i ncluding {m xtures therneof in all ratios. Coprpoun according to
one or nore of CI"A'Gms 1-7, 1n ghich |WO 2,6)5@/ 083870PC‘ﬂ EP2009/ 009218
- 93 -1(Hetdenote pyridazinyl pyrazolyl, henzimdazolyl, pyrjidyl,
di benzof uranyl , cé?ﬁazol yl, wélol yl , | di h{A%8i ndo| yI , Henzof ur anyl ,
thydrobenz;uuuam "plptlaLlu o puuh'“ﬂ}, v} ;HU|iny|,
f.soqui nolinyl, i s%‘?ﬁdol ylf, H%droqu nol AI# 5 di hydrpbl soqui nol i nyl
t et rahydr oqui nol irgghy T et rahydA0| soqpi nol A&yl qui nazQd i nyT,
qui noxal i nyll,_phthal azinyl, purinyl,|naphthyridinyl, pyrimdinyl,
i ndazol yl, fur yI "ABET enyI , i m'élazol yl, pyas®lyl,| oxazdlyl,
I soxazg yl , rthiazelsg-—t+-azely etra—10z6l \" thi-adi-azol e,
benzot hi azolly )éf%azo[ L, 2- a]%yrl di pyl, ‘{5@ benzodl o;()bl yI or
benzoxazol yl[, ea@ﬂ i WNITCN T SAUNSUDSTI T TOTTO r
trisubstituted by HaI A (CHZ/)l\nOR6 g&%( R6) 2, CIEZ
( CH2) mCOORG, 150(‘]\!&[2'042) IMCOOH, A CONH( CHZ) M2, QO( CHZ)OTN( R6) 2,
CO( CH2) , NH( GH2)-L-CGOOA—(CH2} LCONE(CH2) mAr -1 COCHRCH2) nCONH2 IINH2,
COCHRCH2) MCPNHIN ,  CDCHRCH2) nHet PNH 3" 20
20 HA44|| A HA59I| A

"A45" A "AB0" C
"AB1" A “AT71" A
%, [ 25 nA62u A ||A72|| A

"AB3" A "A73" A

"AB4" A "AT74" A

"AGS" C "AT7S" A

30 ABG A A76 A

“ABT" A "ATT" B

"AB8" A "AT8" B

"AG9" A "A79" A

II'A?O!I A IIASOII B
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COCH( NHCQA) CH2CONH2,  ( CH2) mNHOO00A, COCHRCH2) nCNNHOOOA, C00( CH2) nCN,
CO0( CH2) MN(ER8 /085626 CH2) MCON(R6) 2, COR6, COHet 2, O( CH2) mAr J 3P4 ddb/000218
=0, 25and pharmaceutically usable salts, éautoners and stereol soners

t hereof, including m xtures thereof in afP -ratios. 9. Conpounds
according to one or nore of Cains 1-8 in which 30 Het denotes

qui nolinyl, isoquinolinyl, pyrazolyi or isoindolyl, each of which is
mono-, di- qr Trigggpstitgred by Hal A~ (TCHZ)TMORE,(CHZ)TTIN(RP) 2,

(CH2) nCN, (€H2) nCOOR6, CONH( CHZ) mCOOH, CONH( CH2) hHet 2,
CO( CH2) mMN\( Rg) 2, 'B20( CH2) nNH( G&2) , CODA, (CH2) r CONH( CH2) mAr 1 |,
COCHRCH2) nCONNNER, —COCELRCH2) - CONH2L NHCOOA, WO

o

1A 1 T —7
2010/ 083870RCT/ EPE509/ 009218 -A94 - (OCHRCH2) r nHet | NHCOOA,

COCH( NHCOA) CHZCOINRZ( CHZ) TTNHGOOA—CPCHRCH2) TTENNHEO0A—E00C6H2) , CN,
COO( CHR) O( R§) 2, CH2) mbON( R6J 2, COR6, COHet 2, P(CH2) rnAr1 jand/ or

=0, and pharmaceutically usable salts, tautomers and stereoi soners
thereof, including mxtures thereof in all ratios. 10. Conpounds
accordi ng t dCerie ot0 Adrel eM @ Ainms 1-9 in which Adenotes unbranched
or branched al kyl amidngo 1%_%atoms, in which 1-5 H atons may be
repl aced by F and/ of* 'V 8d pHar maceutical |y usable salts, tautoners
and stereoisoners o hgrapf, 15 pcluding m xtures thereof in all

rati osig 11. Conpounds according to one or nore of Clainms 1-10 in

whi ch Rldenotes H, A or COA, 20and pharmaceutically usable salts,

tautoners and stereoi soners thereof, including mxtures thereof in
al! ratios. nﬁf%%mﬁ@nal%d?&ﬁﬁéé W(ﬁ??én%?t%nore of ainms 1-11 in

whi ch R2denotes H or NH2, 25and pharmaceutically usable salts,
tautomers and stereoi soners thereof, including mxtures thereof in
all ratios. Example A13njeefiosuvidts according to one or nore of d ains

1-12 i whi ch_30Yd p i d ph ically,
ssabl o sal't & PR RE 00 8% 3pRls bleSman srBdpriiadiag g dhidive
thereof in aydrégdriosph¥@ i%?@%%é%?i@@cﬂﬂaf&%@%%ﬂ&@@@ﬂ@gH &5 using 2 N

furanyl, isoindolyl, quinazolinyl, quinoxalinyl, pyrimdinyl,
i ndazol yl, fhycyechlene aeidl stepie filtgred, trarsfegieglintotinjeation yials, tlyoptilided |

tetrazol yl, i_adi I thiazolyl, imdazo[l, 2-al - _5Spyri.dinyl .
or 13- b SR SITE GraRBRE Phi BERe pee YEGRoriRs ERRY BRI via
and sty eoi somedifs bhagedfactivdHguddiegt m xtures thereof in all ratios.
15. Conpounds according to one or nore of Clains 1-14 in which
Example B: 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 allowed

.,k_
™

25
to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |, 9.38 g
30 of NaH,PO, - 2 H,0, 28.48 g of NazHPO, - 12 H,0 and 0.1 g of benzalkonium

chloride in 940 ml of bidistilled water. The pH is adjusted to 6.8, and the solu-

tion is made up to 1| and sterilised by irradiation. This solution can be used in

the form of eye drops.
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10 . denotes pyrrolidinyl, imdazolinyl, pyrazolyl,

2- oxa- 5- anabizopaised78. 2. 1] hept -5-yl, norpholinyl or N, 15depei®p2009/009218
i m dazopyrimdinyl, triazolopyrimdinyl _§Z _pyrrolo- pyrimdinyl,

where Z is bonded to a nitrogen of the radical D, denotes (CH2)n or

is absent, Xdenotes O(CH2),, NH, NA, OC(=0), NHS02 or is absent,
20denotes H, A or COA, R2denotes H or NH2, denotes H, Ar or Het,

Ardenot es phEramplé8RhOftingit bi phenyl, each of which is
25unsubsti t ut ed or nono-, di-, tri- tetra- or pentasubstituted by

Hal, A, OR6,50Q r®) of an erie) moreshent aiiby FODORS | and Muxe CHARHISCER) o ase-
Het denot es turated, unsaturated or aro- 30matic
het erocycl e hdag\?l?r(rﬂ%erlé’%e klg%@"a@ﬁggor 0 and/or S atons which is
unsubstituted or nono-, - or trisubstituted by Hal, A (CH2)nDRS6,

( CH2) 1N( R6) 2 (CHZ)rrCN (CHZ)rrCOO?G CONH( CH2) nCOOH, CONH( CH2) ntHet 2,
CO( CH2) m\( ReF$ampts Erphablstg CHo) 1000A, ( CH2) r CONH( CH2) mAr 1

23?8?35?33%&%%%5%@5/ S S RSyt et tactose, 1.2 kg of

COCH( NHCOA) Qa2 rch| mkwﬁmndmacaﬂ AENNTH Ao a9 (SGhidkENIn a
CO0( CH2) m\( %W %ICfHZ )2, COR6, COHet2, O CHZ%rrArl and/ or
=0 (car bonyl® (e mﬁ?ﬁéﬁcﬁ'&tqwfédﬁépwawwm leach daklgh eprtains
pyri datl nyl , dazol yl, pyridyl, dibenzofuranyl,

car bazol yl , deéﬁ{?a‘?%%ir‘ﬁ I{;?&r:%é!)élﬁrgdol yl, qui nazol i nyI , qui noxal i nyI :

Eyl’l m di nyI 10i ndazol yl, fury!, thi enyI , pyrrolyl, oxazolyl,
hiazolyl, txi azo!é/l: trazol yI t hi adi azol e, benzot hi azol yl ,

i mi dazo[ 1, 2-2faMBi/ T di#9€8# 1, 3- benzodi oxol yl, Rédenotes H or al kyl

having 1-6 i ;
having 16 Oualomtre 1AKUAPIRARSRIT T MR ' b SSBUSHIR Satt n o
Br or 15 dermoneentiondl, manne‘w:th aE:oatm@prOdmetpstaio staréh, tdientragacdhth
1, 2, 3 or 4 ddg:notes 0, 1 or 2,

Example G: Capsules

20
2 kg of active ingredient of the formula | are introduced into hard gelatine cap-
sules in a conventional manner in such a way that each capsule contains
20 mg of the active ingredient.
.
e 25

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | 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
30 ingredient.
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and. pharmaceutically usable salts, tautomers and stereoi soners

thereof, iwelydigigk751 xtures thereof in all ratios. 25 16. F@%?%Q/ﬁoms
according to Claiml, selected fromthe géoup Conmpound No.

andtor structure "A"

7-[ (R) - 2- (Napht hal en- 1- yl oxynet hyl ) pyrrol i di n-1-y1H1, 2, 4] -

triazolo[ 1, 5-a] pyrimdine

7-Pyrazol -1-y141, 2, 41tri azol o[ 1, 5- a]my r.lirgqlép,is

5-1(R) - 2- (Napht hal en- 1-yl oxynet hyI pyrro yl]-

i mdazo[ 1, 2-a]pyrimdine - 97 -

5-[ (R) - 2- (Napht hal en- 1-yl oxyr net hyppyrrol i din-1-y1H1

triazol of 4, 3‘{)a] pf)‘/@mmdthO(ME;formuh%]L r-ot NN--( NN"
5-((R)-141,2,4] Triazol o[ 1, 5-a] pyri m di n-7-yl pyrrolidin-2-yl -

met hoxy) qui nol i ne 7[ 2- (Napht hate -yl oxynet hyl )i m dazol - 1-yl ] tr

azol o- [1,5-a]pyrimdine

Y-X-R |
Z
10 in which
C
denotes pyrrolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, 2-oxa-5-azabicyclo-
15 [2.2.1]hept-5-yl, morpholinyl or N,

Z denotes imidazopyrimidinyl, imidazotriazinyi, triazolopyrimi-
dinyl, triazolotriazinyl, triazolopyridaziny!, tetrazolo-
pyrimidinyl, tetrazolotriazinyl, tetrazolopyridazinyl, pyrazolo-

20 pyridazinyl or pyrrolopyrimidinyl, each of which is unsubsti-
tuted or monosubstituted by R?,
where Z is bonded to a nitrogen of the radical D,
R’ denotes H, Hal, =0, OH, NH,, A or COA,
¢ o5 R denotes H, A, Hal, NH;, SCH3, OH or =0,

R® denotes H or alkyl having 1-6 C atoms,

X denotes O(CHz), NH, NA, OC(=0), NHSO; or is absent,

Y denotes CH=CH, (CHy), or is absent,

R denotes H, Ar, Het or Carb1,

30 Ar denotes phenyl, naphthyl or biphenyl, each of which is

unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted

by Hal, A, OR®, N(R%),, NO2, [C(R®)2],CN, (CH2)mCOORS,

CON(R®),, NR°COA, NR®SO,A, COR®, SO,N(R®),, S(O)qA
35 SO,0H, CH=CH-CONH(CH,),OH, NHCONH-Het,



"A8" )SI N N --A N<----- N .5--

4- ((R) - 14y 8 2flolisidgol o[ 1, 5- a] pyr| m di n-7-yl pyrrolidin-2- ykICT/EP2009/009218
nmet hoxy) qui nol i ne m\ N- - (15 4. N-

NHCONHA, (CHa)mAr!, O(CHo)mAr!, O(CHz)mHet?,
O(CH2)mCOORS,

NHCONH-(CHZ)m—Q
5 OHet >

(CH2)mHet, CHaNH[(CH2)20]4[(CH2)20]4(CHz),NH,
CHoN(COA)CH,CH(OH)CH,0OH,
CHzNH(CH,)qHet, CHaN(COA)(CHa)Het,
10 CHaN(CHO)(CHz)qHet, COHet,
NHCOCH[(CH2)mCOOAINHCOO(CHa)mAr,
NHCOCH[(CH2)mCONH2]JNHCOOA,
NHCOCH[(CH2)»COOHINHCOOH,
NHCOCH[(CH2)mHet)INHCOOA,

T
sﬁ Y

H
: i

15 NHCOCH[(CHz)mHet?INH,,
NHCOCH[(CH2)wCONH;INH;, CH=CH-COOR® and/or
CH=CH-CON(R®),,

20 Het denotes a mono-, bi- or tricyclic saturated, unsaturated or

aromatic heterocycle having 1 to 4 N, and/or O and/or S
atoms which is unsubstituted or mono-, di- or trisubstituted
by Hal, A, (CH2)mOR®, (CH2)mN(R®)2, NO,, (CH2)mCN,
(CH2)mCOOR®, CONH(CH2)mCOOH, CONH(CHy)mHet?,
25 CO(CH2)mN(R®), CO(CH2)mNH(CH,),COOA,
COO(CH2)mAr, (CH2){CONH(CH,)mAr,
COCH[(CH3)mCONH2]NH,,
COCH[(CH2)mCONH]JNHCOOA,
COCHI(CHy)mHet’)]NHCOOA, COCH[(CHz)mHet?]NH,,

* COCHI(CH2),,NHCOOAJNHCOO(CHy)mAr",
COCH[(CH2)mNHa]NHCOO(CH)mAT,
COCH(NHCOA)CHCONH,, (CH2)mNHCOOA,

., COCH[(CH2)mCNJNHCOOA, COO(CH2)mCN,

COO(CHZ)mN(R®)2, CO(CH2)mCON(R®),,



44(R)- 141, 2,4] Tri azol o[ 1, 5-a] pyri m di n-7-yl pyrrol i di n- 2-yl -

met hOXy)-éwt)hblfolfoﬂﬁ}ﬁ@WEt hoxyqui nol i ne - 98 - "A10" F F  pbwerNogoos21s
Ne( - N\ N

4-((R)-141, 2, 4] Tri azol o[ 1, 5-a] pyri mi di n= 99¥1 pyrr ol i di n- 2-yI -

met hoxy) - 6-trifluoronet hyl quinoline "A 1" PO NN 11. N-AN-:--- NH

SI F N-4-Fluorobenzyl-4-((R)-141,2,4]triazol o[ 1, 5-a] pyri m di n-7-
yl pyrrolidin-2-yl methoxy) qNRACDANRESEIADVBRP ISO,RRE" S(0),A, NHCONH-

(CH2)m-Cyc-OR®, CONH(CH,),0R®, O(CH,),0R®, CHO,
(CHa)mHet?, COHet?, (CH,)NH(CHa)mHet?,
(CH2)mNH(CH2)mAr!, NH(CH2),N(R%)2, (CH2)mAT",

° O(CHz)m/’-\r1 and/or =0 (carbony!t oxygen),
and in which one N may also be oxidised,
Cyc denotes cycloalkylene having 3-7 C atoms,
Ar' denotes phenyl which is unsubstituted or mono-, di-, tri-,
10 tetra- or pentasubstituted by Hal, A, OR®, COOR®,
— CON(R®),, NR®COA, SO;NH; and/or CONH(CHz),Het?,
o Carb’ denotes
R7
: L) A,
) o ,
© 0
20 o :
0O
O
b 25
R® denotes OR®, COOR®, CON(R®), or Het',
R’ denotes (CH2),CON(R®),, (CH2),CON[(CH,CH5)OH], or
(CH2}CONH(CH,CHZ)OH,
30 Het' denotes imidazolyl, pyrazolyl or 4-chloro-2-methylpyrazolyl,
Het? denotes a monocyclic aromatic or saturated heterocycle

having 1 to 2 N, and/or O and/or S atoms which is unsub-
stituted or mono-, di- or trisubstituted by Hal, A, OR®,
NHCOA, N(R®); and/or =O (carbonyl oxygen),

A denotes unbranched or branched alkyl having 1-10 C

35

atoms, in which 1-7 H atoms may be replaced by F, Cl, Br



O / ONNH )_\0 N) NN NF 1\142-(4-Fl uorophenypethyl] 4

((R)-141, %vé]zbfobo@?s%o[l 5-a] - PCT/EP2009/009218
pyrimdin-7-yl pyrrolidin-2-yl met hoxy)qw 8?' | ne-2- car boxam d - -
"A13" NH L N NN N"----.---N

N- Et hy1- 44(R) - 141, 2, 4] tri azol of 1, 5- ajpyrlmdln 7-yl -
pyrrolidin-2-yl rret hoxy)qw nol i ne- 2- car boxam de "Al4

and/or OH,
or
cyclic alkyl having 3-7 C atoms,
Hal denotes F, Cl, Bror |,
m denotes 0, 1, 2, 3,4, 5 or 6,
n denotes 1 or 2,
p denotes 1, 2, 3 or 4,
q denotes 0, 1, 2, 3 or 4,
10 r denotes 0, 1 or 2,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

;

including mixtures thereof in all ratios.

15 2. Compounds according to Claim 1 in which

denotes pyrrolidinyl, imidazolinyl, pyrazolyl, 2-oxa-5-aza-
bicyclo[2.2.1]hept-5-yl, morpholinyl or N,
20 and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which

o,
% Y

25 Z denotes imidazopyrimidinyl, triazolopyrimidinyl oge de
pyrrolopyrimidinyl,
where Z is bonded to a nitrogen of the radical D,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

30 including mixtures thereof in all ratios.

4.  Compounds according to one or more of Claims 1-3 in which
R denotes H, Ar or Het,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

35 including mixtures thereof in all ratios.



1 LOitle NIr NN

/[ 2- (Naphtwelzemiésgrboxymet hyl )i m dazol 1 y1lHL, 2, 4] - PCT/EP2009/009218
triazolo[1,5-al pyrimdine "Al5" 410 | _& 1\ 1' N

5-f(R) - 2- (Napht hal en-1 -yl oxymet hyl )pyrro??dl n-1111-

i m dazo[ 1, 2-a] pyri mdine "Al6" 001 LJ. N' I N N\

1-((R)-141, 2,4] Triazol o[ 1, 5-a] pyri mdin-7- yI pyrrolidin-2-0-

met hoxy) i SogBli NoCbmPounY©2208/BREGAPET MR RA VIHAR21A in WiAlh -

Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di-, iri-, tetra- or pentasubstituted
by Hal, A, OR®, N(R®),, [C(R®)2}CN, (CH2)mCOOR® and/or

5
CH2NH(CHgz)qHet,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios.
10 6. Compounds according to one or more of Claims 1-5 in which

Het denotes a mono- or bicyclic saturated, unsaturated or aro-

ity
£

matic heterocycle having 1 to 4 N, and/or O and/or S atoms
which is unsubstituted or mono-, di- or trisubstituted by Hal,
15 A, (CH2)mOR®, (CH2)mN(R%)2, (CH2)mCN, (CH2)mCOORS,
CONH(CH2)nCOOH, CONH(CHy)mHet?, CO(CH)mN(R®),,
CO(CHa)mNH(CH,),COOA, (CH2),CONH(CH,)mAr",
COCHI[(CH2)mCONH3]NH,,
COCHI(CH2)mCONH,JNHCOOA,
COCH[(CH2)mHet’INHCOOA,
COCH(NHCOA)CH;CONH,, (CH2)NHCOOA,
COCHI(CH32)mCNJNHCOOA, COO(CH2)mCN,
COO(CH2)mN(R%)2, CO(CH,)mCON(R®),, COR®, COHet?,
o 25 O(CH2)mAr' and/or =O {(carbonyl oxygen),

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

20

including mixtures thereof in all ratios.

30 7. Compounds according to one or more of Claims 1-6 in which
Ar' denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal andfor SO;NH,,
and pharmaceutically usable salts, tautomers and stereoisomers thereof,
. including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7, in which



"AL7" * [ NI LN """ N--1 N1 NN

54(R) - 141 wWo4bibiosaze! o[ 1, 5-a] pyri m di n-7- yI pyrrolidin-2-yl per/rP2009/009218
nmet hoxy) i soqui nol i ne 'A18 O .N;ID O N\ IN N--z -/

N13- ( 2- Oxopyrrolidin-1- yOpropyI] 4 ((R*= ?Lﬁl 2,4]triazol o-

Het denote pyridazinyl, pyrazolyl, benzimidazolyl, pyridyi,
dibenzofuranyl, carbazolyl, indolyl, dihydroindolyl, benzo-
furanyl, dihydrobenzofuranyl, piperazinyl, morpholinyl,
quinolinyl, isoquinolinyl, isoindolyl, dihydroguinolinyl,
dihydroisoquinclinyl, tetrahydroquinolinyl, tetrahydroiso-
quinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, purinyl,
naphthyridinyl, pyrimidinyl, indazoly!, furyl, thienyl, imida-
zolyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, tetra-

10 zolyl, thiadiazole, benzothiazolyl, imidazo[1,2-a]pyridinyl,
1,3-benzodioxolyl or benzoxazolyl, each of which is unsub-
stituted or mono-, di- or trisubstituted by Hal, A, (CH2)mOR®,
(CH2)mN(R®)2, (CH2)mCN, (CHz)mCOOR®,

15 CONH(CH2)mCOOH, CONH(CHy)mHet?, CO(CH,)mN(R®),,
CO(CH2)mNH(CHa),COOA, (CH2);CONH(CHz)mAr",
COCH[(CH2)mCONH2]NHS,,
COCH[(CH2)mCONH,JNHCOOA,

COCH[(CHZ)mHet INHCOOA,
COCH(NHCOA)CH2CONHj3, (CH2)mNHCQOA,
COCH[(CH2)nCNINHCOOA, COO(CH2)mCN,
COO(CH2)mN(R®),, CO(CH2)mCON(R®),, COR®, COHet?,
O(CHz)mAr' and/or =0,

25 and pharmaceutically usable salts, tautomers and stereoisomers thereof,

s,

20

A
£

including mixtures thereof in all ratios.

9.  Compounds according to one or more of Claims 1-8 in which

30 Het denotes quinolinyl, isoquinolinyl, pyrazoly! or isoindolyl,
each of which is mono-, di- or trisubstituted by Hal, A,
(CH2)mOR®, (CH2)mN(R®)2, (CH2)mCN, (CH2)mCOOR?,
CONH(CH2)mCOOH, CONH(CHg)mHet?, CO(CH2)mN(R®),,
CO(CH2)mNH(CH,),COOA, (CHz),CONH(CHa)mAr",
COCHI[(CH2)mCONH,]NH-,
COCH[(CH2)nCONH,INHCOOA,

35



[1, 5-4a] pyri m di n-7- yI pyrrolidi n- 2-yl rrethoxy)qui nol i ne- 2-

car boxam de

ALY projosagzp! NN T-N L 7o AN Ethyl 5-mepaykbothoonoozis

((R)-141, 2 4 trlazoPo[l 5- a]pyrlmdln 7-

pyrrolidin-2-yl met hoxy) - 1H pyrazol e- 3- caﬁﬁoxyl ate -101 -

LNJ'""al NNHN --..N.----, ---,--0

COCH[(CHa)mHet?INHCOOA,

n A20|l

COCH(NHCOA)CH2CONH,, (CH)mNHCOOA,
COCH[(CH2)mCNINHCOOA, COO(CHy)mCN,
COO(CH2)mN(R%)2, CO(CH2)mCON(R®),, COR®, COHet?,

O(CH,)mAr" and/or =0,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

10 10. Compounds according to one or more of Claims 1-Q in which

A denotes unbranched or branched alkyl having 1-6 C atoms,

in which 1-5 H atoms may be replaced by F and/or Cl,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

15 including mixtures thereof in all ratios.

1. Compounds according to one or more of Claims 1-10 in which

R’ denotes H, A or COA,

and pharmaceutically usable salts, tautomers and sterecisomers thereof,

20
including mixtures thereof in all ratios.

12. Compounds according to one or more of Claims 1-11 in which

R? denotes H or NHo,

P
¢ ¢

including mixtures thereof in all ratios.

25 and pharmaceutically usable salts, tautomers and stereocisomers thereof,

13. Compounds according to one or more of Claims 1-12 in which

20 Y denotes (CHy), or is absent,

and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

14. Compounds according to one or more of Claims 1-13 in which

35

Het? denotes imidazolyl, indolyl, isoxazolyl, pyridazinyl, pyrazolyl,

benzimidazolyl, pyridyl, dibenzofuranyl, carbazolyl, benzo-



(2-Morpholin-4-ylethyl)-144(R)-111, 2, 4] tri azol o-

[ 1, 5-al pyrwahgioisaszy! pyrrolidin-2- yI et hoxy) napht hal en- 1- pe1/EP2009/009218
yl met hyl ] am ne " A21" | D ? LI -N N

(3-Morphol i n-4-yl propyl) 44- ((R) - 141, 2, 4]9 i"azol o-

[1,5-a] pyrimdin-7-ylpyrrolidin-2-yl met hoxy) napht haI en-1-

yl met hyl Jam ne "A22" 0 1011110 / 1\ N N z:--z.

N-Benzyl-4-((R)-141, 2, 4] t g, Qiénéol?tﬁﬂddigﬁhyﬂ aungahnyAfé/nmldmyl "

pyrrolidin-2-yl met hoxy) qui nol i'ne- 2- caf boxam
indazolyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, triazolyl,
tetrazolyl, thiadiazole, benzothiazolyl, imidazo[1,2-a]-

pyridinyl or 1,3-benzodioxolyl,

> and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
15. Compounds according to one or more of Claims 1-14 in which
10
. denotes pyrrolidinyl, imidazolinyl, pyrazolyl, 2-oxa-5-aza-
bicyclo[2.2.1]hept-5-yl, morpholinyl or N,
15 Z denotes imidazopyrimidinyl, triazolopyrimidinyl or pyrrolo-
pyrimidinyl,
where Z is bonded to a nitrogen of the radical D,
Y denotes (CHy), or is absent,
X denotes O{CHz),, NH, NA, OC(=0), NHSO; or is absent,
20 R’ denotes H, A or CQOA,
R? denotes H or NHs,
R denotes H, Ar or Het,
Ar denotes phenyl, naphthyl or biphenyl, each of which is
L 25 unsubstituted or mono-, di-, tri- tetra- or pentasubstituted by
Hal, A, OR®, N(R%),, [C(R®)2CN, (CH2)mCOOR® and/or
CHoNH(CHa)qHet,
Het denotes a mono- or bicyclic saturated, unsaturated or aro-
30 matic heterocycle having 1 to 4 N, and/or O and/or S atoms
which is unsubstituted or mono-, di- or trisubstituted by Hal,
A, (CH2)mOR®, (CH2)mN(R%)2, (CH2)mCN, (CH2)mCOORE,
CONH(CH2)mCOOH, CONH(CHy)mHet?, CO(CH2)mN(R®),,
2 CO(CH,)mNH(CH2),COOA, (CH2),CONH(CHa)mAr",

COCH[(CHz)mCONH,]NH;,
COCH[(CH2)mCONH,]NHCOOA,



NH _ CN-ON. ,N1L NK I ?,>,1..

N-[2- (1H |W6%roﬁm¥s%t hyl]-4-((R)-141, 2, 4]tri azol o- PCT/EP2009/009218
[1 5-a] pyri mdin-7-yl pyrrolidin-2-yl rret h%y)qw nol i ne- 2- car boxam de
" A24" i1 9k_NH2 . 40. 0O CNN NN

N42- (4- Sul fanoyl phenypet hyl]-4-((R-111, 2, 4] tri azol o- _
[1 5-a] pyri mdin-7-yl pyrrolidin-2-yl nmet hoxy)qw nol i ne- 2- car boxam de

"A25" N A COCHI[(CHa)mHet’INHCOOA,
COCH(NHCOA)CH,CONH;, (CH)mNHCOOA,
COCHI(CH2)mCNINHCOOA, COO(CH,)mCN,
COO(CH2)mN(R%)2, CO(CH2)mCON(R®),, COR®, COHet?,

] O(CH;g)mAr1 and/or =0 (carbonyl oxygen),

Het? denotes imidazolyl, indolyl, isoxazolyl, pyridazinyl, pyrazoiyl,
benzimidazolyl, pyridyl, dibenzofuranyl, carbazoly!, benzo-
furanyl, isoindelyl, quinazolinyl, quinoxalinyl, pyrimidinyl,

10 indazolyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, triazolyl,
o tetrazolyl, thiadiazole, benzothiazolyl, imidazo[1,2-a]-
- pyridinyl or 1,3-benzodioxolyl,

R® denotes H or alkyl having 1-6 C atoms,

15 Ar’ denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal and/or SO,NH,,

Hal denotes F, Cl, Bror |,

m denctes 0, 1, 2, 3, 4, 5 or 6,

20 n denotes 1 or 2,

q denotes 0, 1, 2, 3 or 4,

r denotes 0, 1 or 2,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

- including mixtures thereof in all ratios.
N 25
16. Compounds according to Claim 1, selected from the group
Compound Name and/or structure
30 No.
"A1" 7-[(R)-2-(Naphthalen-1-yloxymethyl)pyrrolidin-1-yl]-[1,2,4]-
triazolo[1,5-a]pyrimidine
"A2" 7-Pyrazol-1-yl-[1,2,4]triazolo[1,5-a]pyrimidine
"A3" 9-[(R)}-2-(Naphthalen-1-yloxymethylpyrrolidin-1-yl]-
35 imidazo[1,2-a]pyrimidine




NKj N4, tert-Butyl 8-((R)-111, 2,41triazolo[1,5-a]pyrimdin-7-yl-
pyrrol i di nw@-=2ygloreidroxy) - 3, 4- di hydr o- 1H-i soqui nol i ne- 2- car pe¥¥pains 009218
103 - "A26" N , --0OK/IN N--K N -

(R -111,2,4] Triazolo[1,5-a] pyrimdin-7- ylggyrrol i di n-2-0- met hyl

441 uor obenzoate "A27" N N Ne- (N-) .

84(R)-141, 2,4] Triazol o[ 1, 5-a] pyri m di n-7-yl pyrrolidin-2-yl -

met hoxy) - 1, 2, 3, 4- t epuahy g0y RRALUNGhtHen AddoxyrRetly) pyrrolidin-1-yi]-[1,2,4]-

triazolo[4,3-a]pyrimidine

5 e
/N °
.
N

"AL" 5-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yi-

10 .
methoxy)quinoline
= "AB" 7-[2-(Naphthalen-1-yloxymethyl)imidazol-1-ylJtriazolo-
[1,5-a]pyrimidine
15 AE
N—N SN
20

4-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yi-

methoxy)quinoline

IIAg“

O s j< § C@

4-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yi-

methoxy)-6-triffuoromethoxyquinoline

30

35



10 /N 10 /d /' 1=7 N N42-(4-Chlorophenypethyl] 4

((R)-111, Méhbfdm%?@bo[l 5-al- PCT/EP2009/009218
pyrimdin-7-yl pyrrolidin-2-yl met hoxy)qw Egl | ne- 2- car box- am de "A29"
H2ZN.".,0 0 N N O4- N (- M. tert=Butyl

{(R) - 1-car banmoyl met hy1- 2- oxo- 248- ((R) - 141, 2, 4] -
triazolo[1,5-a] pyrimdin-7-ylpyrrolidin-2- yI rrethoxy) 3, 4-
di hydro- 1Hi soqui nejig+-Z{yl'Tethylycar Damate S V7 "/p::st# NN

T

4-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methoxy)-B-triflucromethylquinoline

“A1 1“
10 :N: _'"a/o
|
N—N~ =N
f‘: ; m - P
N N '9)

NH

15 F

N-4-Fluorobenzyl-4-((R)-1-[1,2 41triazolo[1,5-a]pyrimidin-7-

ylpyrrolidin-2-yImethoxy)quincline-2-carboxamide

IIA1 2II
20

F
N-[2-(4-Fluorophenyl)ethyl]-4-((R)-1-{1,2,4]triazolo[1,5-a]-
pyrimidin-7-yIpyrrolidin-2-ylmethoxy)quinoline-2-

carboxamide

30

35



NN N=K\----\\" N N-Ethyl propyl-4-((R)-1-0

, 2, 41tri azwabilO/(ﬁ?,@bpyrl m din-7-yi - _ PCT/EP2000/009218
pyrrolidin-2-yl methoxy)qui nol i ne-2-car bo>égm de "A31" N \O 'N \Il---
N K. 11, tert-Butyl )

{2-0x0-248-((R)-1-[1, 2, 4]thazol o[ 1, 5-a] pyri m di n-

7-yl pyrrolidin-2-yl met hoxy) - 3, 4-di hydr o- 1H-i soqui nol i n- 2-

yget hyl | carbamatie "AgZT 1T 0 ONH (€ N (N VNHN/=K_ N4
colRe
S kN/ N7 07 NH

.

N-Ethyl-4-((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yI-

pyrrolidin-2-ylmethoxy)quinoline-2-carboxamide

10 "A14" N
.

C
N—-N" ™%
LLMJ\N/
15 7-[2-(Naphthalen-1-yloxymethylimidazol-1-yl]-[1,2,4]-

triazolo[1,5-a]pyrimidine

"A15"
Q"'o/o O
. S @
.y
ENJ\N/

5-[(R)-2-(Naphthalen-1-yloxymethyl)pyrrolidin-1-yl]-

imidazo[1,2-a]pyrimidine

w28 "A16"
N—w-N)tJ £

30

1-((R)-1-[1,2 4] Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-y}-

methoxy)isoquinoline

35



(S)-3-Acetyl am no-4-oxo0 4 [8 ((R) -141, 2,4]thazol o[ 1, 5-al -

pyri m di n-woybiss@bi di n- 2-yl met hoxy) - 3, 4- di hydro- 1H- PCT/EP2009/009218
I soqui nol i n-2-yl ] butyram de "A33" N P - ( 4.

1484(R)- 141, 2, 41Tri azol o[ 1, 5-a] pyrim di'n-op-yl pyrrolidin-2-

yl met hoxy) - 3, 4- di hydr o- 1Hi soqui nol i n- 2-yget hanone - 105 - "A34" o

r Nt--001\1 (/NN N (/ N=1441

"A17" / N
|
[ij/o
N-Néj
~
N

5 lNyk

5-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methoxy)isoquinoline

HA1 811 O
N/\/\D
H
0]
N

10 Ny
L

AL

15 N
N-[3-(2-Oxopyrrolidin-1-yl)propyl]-4-((R)-1-[1,2 4]triazolo-
[1,5-a]pyrimidin-7-yipyrrolidin-2-yimethoxy)quinoline-2-
carboxamide

20 "A19"

L
- N7 N
25
Ethyl 5-methyl-4-({(R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl-
pyrrolidin-2-ylmethoxy)-1H-pyrazole-3-carboxylate
30

35



| soxazol - 5-y118- ((R) - 141, 2, 4] thazol o[ 1, 5-al pyri m di n-7-yl -

pyrrol | d| r\véﬁio%&é’yﬁxw 3 4- di hydr o- 1H- i soqui nol i n-2-y1]- pelhAaoRbBosz1s
A35" --( IPN - tert-Butyl

{4484( R) 141 2 4] t hazol o[ 1, 5-a] pyri m di nwﬂ—'yl -

pyrrolidin-2- yI met hoxy) - 3, 4- d| hydro 1Hi soqui nol i n- 2- yl]

butyl | carbamate " A36" H2N. ' (C) ONH2 N -N
(R)-3- Ami no-4 oxXo-4z584( R~ J.4J. 2, 4t thrazotof I, 5=at~
pyrim di n-7-yl pyrrolTdin-2-yl net hoxy) di hydr Q

i soqui nol i n-2-yl|i butyramjde

5
0
(2-Morpholin-4-yiethyl)-[4-((R)-1-[1,2,4]triazolo-
10 [1,5-alpyrimidin-7-ylpyrrolidin-2-yImethoxy)naphthalen-1-

ylmethyljamine

"Azof" O
o~_)
15 O ...... /
N

S
4 £

N-N N
! N
Lo L
20 (3-Morpholin-4-ylpropyl}-[4-((R)-1-[1,2,4]triazolo-

[1,5-a]pyrimidin-7-ylpyrrolidin-2-yimethoxy)naphthalen-1-

ylmethyllamine

!!A22“

O
. N
S SN
-
0O

N=/
N-Benzyl-4-((R)-1-[1,2 4]triazolo[1,5-a]pyrimidin-7-yl-

pyrrolidin-2-ylmethoxy)quinoline-2-carboxamide
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"A37" 0 NH2 NN\ \c N(/ O N-

2- Am no-1 onkid-d, 2, 4] triazol o[ 1, 5-a] pyrimdin-7-yl -

pyrrolidi ﬁgéﬁoﬁé%%éxy) -3, 4-di hydro- 1H i soqui nol i n-2- A- et Hgﬁ/gﬁ%ﬂﬂ%g%ls
106. - "A38" NN NN N-r---( N - 102 - 110.

518- ((R)- 141, 2, 4] Tri azol o[ 1, 5-a] pyri m di n-7-yl pyrrol i di n- 2-

yl met hoxy) - 3, 4-di hydro- 1H-i soqui nol i n-2-yl ] pentanenitrile "A39" N I
N.." ("No, NtGAé\é..---(\

N 0
A\
== N
::__O H / NH
5 CN : \N
N/T(
&N

N-[2-(1H-Indol-3-yl)ethyl]-4-((R)-1-[1,2,4]triazolo-
[1,5-a]pyrimidin-7-ylpyrrolidin-2-ylmethoxy)quinoline-2-

10 carboxamide

g,_v./u "A24"
N O

L ‘H
. N 0
H W _
. ~d ‘\_@59\,(\) NH,
v

2 Y
N

N
N-[2-(4-Suifamoylphenylethyl]-4-((R)-1-[1,2,4]triazolo-
20 [1,5-a]pyrimidin-7-ylpyrrolidin-2-ylmethoxy)quinoline-2-

carboxamide

A25 (> 0
N Q

tert-Butyl 8-((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl-
pyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-isoquinoline-2-

carboxylate

30
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irt_ lit( N tert-Butyl {(R)-2-cyano-1-[8-((R-1-[1,2,4]triazol o-
[ 1, 5- al pyrwahel | pyrrolidin-2-yl net hoxy) - 3, 4-di hydr o-

1H i soqui n‘g?}zﬁ{a@g-}sggr bonyl | et hyl }carbamate "A40" N N O )\1’(_:?_“/6213%\?_99/009218
11104 4- Cyanobutyl 84(R)-141, 2, 41tri azcsl &31; 5-a] pyri mi di n-7-yl -
pyrrolidin-2-yl met hoxy) - 3, 4-di hydr o- 1Hi soqui nol i ne-2- car boxyl ate
"A41" NNH2 -NI---0 N=K N 4l

4484(R) - 111, 2, 4] |ri|§g@| off, 5-ajfpyrimdin-7-yi_pyrrotrdim=—2-

yl met hoxy) - 3, 4- di hydr o- 1 i soqui nol i n- 2-ydb@am’ ne - 107 -

3 30

(R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methyl 4-fluorobenzoate

IIA2?|| (>
N N—

8-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-
methoxy)-1,2,3,4-tetrahydroisoquinoline
||A28|| o

15

20 (:N 7 W
N

N-[2-(4-Chlorophenylethyl]-4-((R)-1-[1,2,4]triazolo[1,5-a}-
g pyrimidin-7-ylpyrrolidin-2-ylmethoxy)quinoline-2-carbox-

25
amide

"A29" H,N__.O
(> OJ 0
N N—
72 —Q N N
30 <N=<N§ >\:/< ) H_qo%
=

tert-Butyl {(R)-1-carbamoylmethyl-2-oxo-2-[8-((R)-1-[1,2,4]-
triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yimethoxy)-3,4-

35 dihydro-1H-isoquinolin-2-yllethyl}carbamate




"A42" ZN. NH 2 NNOz /[---Y "N)\-0 N N 4- Am nobut yl

84(R)- 141,y o[1,5-a]pyrimdin-7-yl-
pyrrol I di n- (2)%1}%%%gxy) 3, 4-di hydro- 1H |1squ| nol i ne-2- car 8%1;: 2009/0092]8
" A43" el NJ . O N-N-kO
(R)-l-[1,2,4]TriazoI 0[1,5-a] pyri m di n-7-y| pyrrolidin- 2 yI- met hyl
3- et hoxybenzoate " A44" J.. O CcNN---,-. Ntc"-Le.
(R)-141, 2, 4] Tri gzok 7 O[] pyTiTm din- /ylpyrr()llu - 2= yi=—nethyl
3- bronobenzoat e {* A4 L J.,40 N'" NN -0 NN--
(R)-141, 2, 4] Tri azol o[ 1, 5-al pyri m di n- 7-yl@r ol i <2-yl - methyl
3-iodobenzoate |- 108 - N N N

T U

N=( T

N-Ethylpropyl-4-((R)-1-[1,2 4ltriazolo[1,5-a]pyrimidin-7-yl-

pyrrolidin-2-ylmethoxy)quinoline-2-carboxamide

!|A31“
> o>\
10 ' /N \N N -"'a—o N
e RS Saed

tert-Butyl {2-oxo-2-[8-({R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-
7-ylpyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-isoquinolin-2-

15
yllethyl}carbamate

“A32“ O

%

20 4} &p

(S)-3-Acetylamino-4-oxo-4-[8-((R)-1-[1,2 4]triazolo[1,5-a]-
pyrimidin-7-ylpyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-

isoquinolin-2-yilbutyramide

"A33" (> 0
N N— >*

30
1-[8-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yipyrrolidin-2-

ylmethoxy)-3,4-dihydro-1H-isoquinelin-2-yl]lethanone
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"A46" a NirOisoc --1\1-.--
(R - 141, 2., véd 2oioase[ 1, 5-a] pyri m di n-7-yl pyrrolidin-2-yl - pet/Ryloossoo2is

2- chl or oqui nol i ne- 4- car boxyl ate "A47" 1(9!5 J., S"N----- N-- -
7- KR) - 2- ( Napht hal en- 1-yl oxyrret hyppyrroli din- 1- yli-1, 2, 5-
t hi adi azol o[ 3, 4-b] pyri di ne "A48" ...,/ NNN-=----, GCs...,, NNF F
7-[ (R -2-(3-Trifl uoronet hyl benzyl oxyrret hyppyrrol I di n- 1-y1] - [1
,2,4)triazol o] 1,[5-adgyrim dine "A497 N \' N----N
7-[ (R) - 2- (3-1 odgbenzyl oxynet hyppyrrol i di nz:%lHl 2, 4%_@

k N

triazol o[ 1, 5-al gyri m di ne </\N o N o0~
N=( 5 )
N=

Isoxazol-5-yl-[8-((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl-
pyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-isoquinolin-2-yl]-

methanone

||A35" 6 H
10 N N— N\(O

tert-Butyl {4-[8-((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl-
pyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-isoquinolin-2-yl}-

15

butyl}carbamate

HABGII HzN O
O
20 N N—

| (R)-3-Amino-4-oxo-4-[8-((R)-1-[1,2 4]triazolo[1,5-a]-
- 25 pyrimidin-7-ylpyrrolidin-2-yimethoxy)-3,4-dihydro-1H-

isoquinolin-2-yllbutyramide

llAS?"

’ 4} Cp

2-Amino-1-[8-((R)-1-[1,2 4ltriazolo[1,5-a]pyrimidin-7-yi-
pyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-isoquinclin-2-yl]-

ethanone
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- 109 - "A50" ,"" L40 N.....

(R - 141, 2,44 6] %0l 1. 5 a] pyri m di n-7-yl pyrrol | din-2-yl - petR¥hoosnoe2is
3-di net hyI am nobenzoate "A51" O....... l\j‘(%fi TN-=-{ N
I T1 1- y1]

7- [(R) 2- ( 3- Met hoxybenzyl oxymet hyppyrrd

[1,2,4]triazolo[1,5-al pyrimdine "A52" "40 N-1---N--P
(R - 1[124]Tr|azolo[15a]pyr|md|n7y|pyrroI|d|n2yI met hyl
3-fl uorobenzoat € " ARSg™ ¢ N—=-X—"T40 I+

5-[8-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-
ylmethoxy)-3,4-dihydro-1H-isoquineclin-2-yl]pentanenitrile

N
Il

IIA3 9"

10
N (N> Q

15 tert-Butyl {(R)-2-cyano-1-[8-((R)-1-[1,2.4]triazolo-
[1,5-a]lpyrimidin-7-ylpyrrolidin-2-ylmethoxy)-3,4-dihydro-

1H-isoquinoline-2-carbonyllethyljcarbamate

"A40”
(> ’i/

20 N=( j ~0 >Lo
N—_

4-Cyanobutyl 8-((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl-

o5 pyrrolidin-2-ylmethoxy}-3,4-dihydro-1H-isoguinoline-2-
carboxylate

IIA41"
I\EH

</\

. 5@)

4-[8-((R)-1-[1,2,4] Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-
ylmethoxy)-3,4-dihydro-1H-isoquinolin-2-yl]butylamine
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5-0x0-548-((R)-141,2,4]triazol o[ 1,5-a] pyrimdin-7-yl-
pyrrolldlnwéﬂvhmBﬁhOXY) 3, 4-di hydro- 1Hisoqui nolin-2-yl1] - pencemamosiers
- 110 - "A54 . aNNNt"----- e

3-({(R)-111,2,4] Tri azol o[ 1, 5- a]pyrlmd|n1'PyT pyrrolldln 2-yl -
rrethoxyrrethyOoenzonltrlle "A55" NI'N al N-----

7-[ (R) - 2- (3- Fl uor obenzyl oxynet hyppyrrolidin- 1- yl] [I 2 4]

triazol o[ 1, 5-a] gyrirgagl né "AS6” ). AT N- -
7-[ (R)-2- (Pyridiln- 3-yl metthoxynet h ppyr@m n- 1- yé] [/\/4-]J
triazol o[ 1, 5-a] gyri m di ne "A57" ¢ [\}--N-fNO—I N(
Salevy
5
4-Aminobutyl 8-((R)-1-[1,2 4]triazolo[1,5-a]pyrimidin-7-yl-
pyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-isoquinoline-2-
carboxylate
IIA43II
10 U
N ey O O/
{ N ©
. )
<N—'J\N/
15 (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-
methyl 3-methoxybenzoate
!1A44II
N O Br
O
20 <N‘N A
=l 2
N™ >N
(R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-
methyl 3-bromobenzoate
éQ 25 "A45" U
N !
Ny X o
7
<NA\N/
30 (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-
methyl 3-iodobenzoate
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N[2-((R-1-[1,2,4] Triazol 0[1, 5-a] pyri mdin-7-yl pyrrol i di n-2-y| -
met hoxy) pheoyebjoases7oc aci d " AS8" () NN,NCN"."---"pNrEr2000/009218
7-[(R)-2- (Pyr|d| n- 4-yl met hoxyrret hyppyrrﬂdéjl n 1-y1]- 0 2,41-
triazol o[ 1, 5-a] pyri m di ne " A59" - NN-- SI\/EthyI
24(R)-1-0, 2,41triazol o[ 1,5-a] pyrimdin-7-yl -
pyrrolidin- 2-y| met hoxynet hyl ) - 1H-i ndol e- 5- car boxyl ate " A60" ),F O
NN-..,FF N---N-§5- "A46" o]
(R -141, 2,41Tri azol o[ 1, 5- a] pyrim din-7-yl pyrrol | di n- klll - met hyl
3-trifluoronet hyl benzoate "A61" 1,1C L ' 0\
N e
N-N 2
4
5 <N—';kN/
(R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-
methyl 2-chloroquinoline-4-carboxylate
IIA47I|
10 iN: 0 O
N
¢ W L
7-[(R)-2-(Naphthalen-1-yloxymethyl)pyrrolidin-1-yi]-1,2,5-
15 thiadiazolo[3,4-b]pyridine
HA48I!
{ M, O
N
N-~
¢ ) F
N N/ =
20 =
7-[(R)-2-(3-Triflucromethylbenzyloxymethyl)pyrrolidin-1-yl]-
[1,2,4]triazolo[1,5-a]pyrimidine
HA49II
{ S.,.' O
{ 25 N
N~
¢
N N/ |
7-[(R)-2-(3-lodabenzyloxymethylpyrrolidin-1-yl]-[1,2,4]-
30 triazolo[1,5-alpyrimidine
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CN-XL,0 (R)-141,2,4] Tri azol o[ 1,5-a] pyrimdin-7-ylpyrrolidin-2-yl-

met hyl 6- obbaoomsEob i nate " AG2" LN JOIN N..... N.... ,  NeeNEP2009/009218
(R)-141, 2,4] Tri azol o[ 1, 5-a] pyr| m di n-7- y{P%yrrol I di n-2-yl - nethyl

2- phenoxynl cotinate - 112 - "A63" 110 NI cN-N-----.0CF

N R ,NF ----F

(R)-141,2,4]Triazol o[ 1, 5-a] pyri mdin-7-yl pyrroli di n-2-yl - methyl
2-trifluoronmet hgxy"femzoate "A64" N SN— =\
(R)-141,2,41Triazol o[ 1, 54a] pyrim din-7- y Trol | d|

yl - nmet hyl

6- phenoxyni cotinate "A65| C N O 1 N~
7-[ (R -2-(2, 6-Dichl oropyr1i di n-4-yl nmet hoxy thyI )gyrroli qll n-
5 /k
(R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-
methyl 3-dimethylaminobenzoate
IIA51II (j
10 ~ :
~-<
7-[(R)-2-(3-Methoxybenzyloxymethyl)pyrrolidin-1-yl]-
[1,2,4]triazolof1,5-a]pyrimidine
15 "A52I|
:N: 0 F
N o)
g NS
<N—}|\N/
20 (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methyl 3-fluorobenzoate

"A53"
o
2
. ¢ N 0 NH
Loo25 N’_'<N_\ d) e

5-Ox0-5-[8-((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yi-
pyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-isoquinolin-2-yl}-

pentanamide

30
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1-y1111, 2, 4]triazol o[ 1, 5-a] pyri m di ne " AG66"

7-[(R) - 2- (ﬁoBﬁMWﬁZW oxynet hyl ) pyrrolidin-1-ylk[1,2,4]- pcrEp2009/009218
triazolo[1,5-a] pyrimdine "A67"

7-[(R)-2-(3-Trifl uor onmet hoxybenzyl oxyme't1nm Ypyrrolidin-1-

y1H1, 2, 41tri azol o[ 1, 5-a] pyri m di ne " A68"

(R -141,2,4]Triazol o[ 1,5-a] pyri mdin-7-yl pyrrolidin-2-yl- nethyl

2-i odobenzoat e "JAB9E54"
(R -141, 2,41Tri azol o[ 1, 5-al pyri m din-7-y py J)@ n-2-0- nethyl
pyri di ne-2-carbgxylate 4 113 - "A70" K

(R -141, 2, 4] Tri gzol o[ 1, 54a] pyri m di n-7-yl yrroI i di
ni cotinate "A71" NN N
(R)-141,2,4] Tri gzol o[ 1, 54a] pyri m di r@?}\pyrrol i di n-2-yl-"Met hyl
benzodie "A72"
(R)-141,2,4]Triazol o[ 1, 51 5%/ in-7- Ipyrrolldln -yl - nethyl

3- et hoxybenzoat e " A73" R) 1 [1 2 4]Tnazo|o[1 5-a]pyrimidin-7-ylpyrrolidin-2-yl-
(R)-141,2,4] Tri azol o[ 1, 54a] pyri m di n- met hyl
5-chl oro- 2-f | uoriobenzoat ¢ "A74" Z]eYﬁcBWrﬁé)[h{/I%é’hz%n% e

(R-1-11, 2,4] Trilazth®g™l, %- a] pyri m di n- 7-yl pyerol 1 di n-2-yl - net hyl
3-chl or onet hyl bgnzoat e

10 F‘ N\N N :
Nq._( j —0
N=

F
7-[(R)-2-(3-Fluorobenzyloxymethyl)pyrrolidin-1-yl-[1,2,4]-

triazolo[1,5-alpyrimidine

11A56II O O
N
7
N \
SO
NT S\
7-{(R)-2-(Pyridin-3-yImethoxymethyl)pyrrolidin-1-yi]-[1,2,4]-

triazolo[1,5-a]pyrimidine
||A57!I O

(. 25 (/N By *5 dl(

[2-((R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methoxy)phenyl]acetic acid

15

20

30 "AS8"
N °
</N\N N ’:N\
N//‘kN/
35 7-[(R)-2-(Pyridin-4-ylImethoxymethyl)pyrrolidin-1-yl]-[1,2,4]-

triazolo[1,5-ajpyrimidine




" A75" N'O ---0\ -( NH2 3- Ami nopr opyl

84(R) - 141,Ro4biordsawe! of 1, 5- a] pyri ni di n- 7-yl - PCT/EP2009/009218
pyrrolidin-2-yl met hoxy) - 3 4-di hydro- 1H "F 1CIUI nol i ne-2- carboxyl ate
" A7T6" N N2 N=K) N 348-((R-1I1 f N

,2,4] Triazol o[ 1, 5-a] pyri m di n-7-yl pyrrolidin-2-

yl met hoxy) - 3, 4- di hydr o- 1H-i soqui nol i n- 2-yl ] propyl am ne "A77"
7-[ (R) - 2- ( Napht Hal eqsg™ ylfoxynet hyl )pyrr L din- I-yIHL,2741-
triazolo[1,5-a]-|1,3,5-trijazine - 114 781 CIN---

N\NJ> e

5
Methyl 2-((R)-1-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl-
pyrrolidin-2-ylmethoxymethyl)-1H-indole-5-carboxylate
IIA601|
[ j P F
F
10 <le\ N o} F
(L
(R)-1-[1,2,4]Triazolo[1,5-alpyrimidin-7-ylpyrrolidin-2-yl-
methyl 3-trifluoromethylbenzoate
15 It "
AG1 = i CI
[ N ] AAAAA -0 2 N
N- O
¢
N N/
20

(R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-
methyl 6-chloronicotinate
HA62" / I

25
<f\j |&

(R)-1-{1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methyl 2-phenoxynicatinate

,,,,, O
0 o©

30
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NI, NN( N *
2- ((R) - 11wadioksssaol o[ 1, 5- a] pyri m di n-7-yl pyrrolidin-2-yper/ep2009/009218
met hypi soi ndol e- 1, 3-di one "A79" _ 112 -

(R -141,2,4] Triazol o[ 1, 5-a] pyri m di n- 7-y1 3yrro| i di n-2-yl - nethyl
3-cyanobenzoate ' A80 I J. N"a e

7-[ (R - 2- (Napht hal en- 1- yl oxynet hyppyrrolidin-1-y1]-[1, 2, 4] -

t hazol o[ 1, 5-a] pyri mAgl3m-2-yl am ne H2N N--->  TA8T" 0 1 N H Met hyl
2-0 2-(1-0,2,41tiri azol o[ 1, 5-a] pyri m di n-T-ylpyrroli
yl methyl)-1Hindol e-5-canboxyl ate \ N NisgX., O

N~
NN r'e

<N’/’{\N/ F F
(R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methyl 2-trifluoromethoxy benzoate

|1A64“
(T

10 N O
AT
N7
N={ O
N

(R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

Ty

15 methyl 8-phenoxynicotinate

"A6511
o
N N—,
N O/ N
N§< A\ _
N= Cl

20 7-[(R)-2-(2,6-Dichloropyridin-4-ylmethoxymethyl)pyrrolidin-
1-yl]-[1,2 4]triazolo[1,5-a]pyrimidine
"ABGB" 7-[(R)-2-(3-Bromabenzyloxymethyl)pyrrolidin-1-yi]-[1,2,4]-
i . triazolo[1,5-a]pyrimidine
"ABT" 7-[(R)-2-(3-Trifluoromethoxybenzyloxymethyl)pyrrolidin-1-
yl]-[1,2,4]triazolo]1,5-a]pyrimidine
"AG8" (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-yIpyrrolidin-2-yl-
methyl 2-iodobenzoate
30 "AB9" (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yi-

methyl pyridine-2-carboxylate

35



"A82" (R)-141,2,4]Triazolo[1,5-a]pyrimdin-7-ylpyrrolidin-2-yl-

methyl 3- by bdig@sRA@t hoxy benzoate " A83" LNJ, N-N N. N., pcT/EP2009/009218
((R)-141,2,4] Triazol o[ 1, 5-a] pyri m di n- 7-)ﬁ pyrrolidin-2-yl)- nethanol
- 115 - "A84" ().ki'o NO'le NN LN N*,
4-Fluoro-N-((R)-1-0, 2,41triazol o[ 1, 5-a] pyrimdin-7-yl -
pyrrolidin-2-yl met hyDbenzenesul f onam de "A85 NL
!!A?GH / %
SIS
N- O
N7
< _
5 N

(R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methyl nicotinate

"A71" (R)-1-[1,2,4]Triazolo[1,5-alpyrimidin-7-ylpyrrolidin-2-yl-
10 methyl benzoate
"AT2" (R)-1-[1,2,4]Triazolo[1,5-alpyrimidin-7-ylpyrrolidin-2-yl-
( methyl 3-ethoxybenzoate
"A73" (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-
methyl 5-chioro-2-flucrobenzoate
19 "A74" (R)-1-[1,2,4]Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-yl-

methyl 3-chloromethylbenzoate

I|A75|| (> O
N N—, Q
20 N —Q N
L D
=

3-Aminopropyl 8-((R)-1-[1,2,4]triazolo[1,5-alpyrimidin-7-yl-

pyrrolidin-2-ylmethoxy)-3,4-dihydro-1H-isoquinoline-2-

25 carboxylate
IIA76" (>
N N—
¢ N —Q N/KNHE
N=(
30 N==
3-[8-((R)-1-[1,2,4] Triazolo[1,5-a]pyrimidin-7-ylpyrrolidin-2-
ylmethoxy)-3,4-dihydro-1H-isoquinoclin-2-yljpropylamine
"ATT" 7-[(R)-2-(Naphthalen-1-yloxymethyl)pyrrolidin-1-yl]-[1,2,4]}-
35

triazolo[1,5-a]-1,3,5-triazine




N2- Met hy1-244- ([ 1, 2, 4]tr|azolo[1 5-a] pyri m di n-7-yl am no) -
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17. Process for the preparation of conpounds of the fornula I

accor di ng W8 26l dishBp1l- 16 and pharmaceutical ly usabl e saltspchapbsomiais
and stereo-isoners thereof, characteris &;n that a conpound of the
formula Il in which Rl, X, Y and R HavE The neanings indicated in
Claim1, is reacted with a conpound of the formula IIl Z-ClIIl in
which Z has the neaning indicated in Claiml1l, WO

2010/ 083870PCT/ P20 suuvzlé‘s — 119 —=—ment for the trgatment of
tunmours, where therapegtical ly effective amunt o Na conpound of
the forrmula | isj adm nistiered in conbination with a&lc nmpound fromthe
group 1) oestrogen receptjor nodul ator, andr ogen_.r ecept or

nmodul ator, 3) retinoid rgceptor ul atgr,/4) cyto
antiproliferative agent, |6) preny ,— ri"-,iéansf er/as

__g i bi tor
HMG- Cos r educt asje i nhi bi t|or, rotease N _nh biy orH r/ever se
transcriptase inhibitor gnd 10) fLH’t angi si S i nhi %
1022. Use of conpounds off the fornula | accordifg to d ai ml 16

and/ or physi ol ogji cally adceptable salts thereof for the preparation

of a nedi cament for the tré@t-&kﬁ)ﬂ (BR)- imﬂduﬁ‘@dWeyimeﬁm&&wth t&d(R)-

effective anount| of a conp th

conbi nation 15 wth radi gt hﬁ[@ﬁ Wagé{)gﬁr%'bcﬁ'ﬁ& ¥|ﬁ§%ﬁj§%@ #gﬁﬁﬂ’ﬁq‘*
oestroggn receptior nodul gtor, 2) ands@@gRolireesMieet i)lzfgfsbdrﬁét@r 3)
retinoid receptor_mndul atlor, 4) cytotoxic agent’ antiproliferative

agent, 6) prenyl-protein transf erase inhi bi tor 7) HVG- CoA r educt ase
inhibitor, 8 HV protease inhibi- 20tor, 9) reverse transcriptase

I nhi bitor and 102”1& %%gpr%cgunfﬁ;iaﬂg%ggéfesséltgh{atﬂtom%?sr and s?erggisomers thereof,

including mixtures thereof in all ratios.
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Xi/c ent, 5)

15
17. Process for the preparation of compounds of the formula | according to
Claims 1-16 and pharmaceutically usable salts, tautomers and stereo-
isomers thereof, characterised in that
20
a compound of the formula 1l
1 Y-X-R
25 R I
H
in which R*, X, Y and R have the meanings indicated in Claim 1,
30
is reacted with a compound of the formula |1}
Z-Cl 1
35

in which Z has the meaning indicated in Claim 1,
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ment for the treatment of tumours, where a therapeutically effective
amount of a compound of the formula | is administered in combination
with a compound from the group 1) ocestrogen receptor modulator, 2)
androgen receptor modulator, 3) retinoid receptor modulator, 4) cytotoxic
agent, 5) antiproliferative agent, 8) prenyl-protein transferase inhibitor, 7)
HMG-CoA reductase inhibitor, 8) HIV protease inhibitor, 9) reverse tran-

scriptase inhibitor and 10) further angiogenesis inhibitors.

Use of compounds of the formula | according to Claim 1-16 and/or
physiologically acceptable salts thereof for the preparation of a medica-
ment for the treatment of tumours where a therapeutically 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 modula-
tor, 4) cytotoxic agent, 5) antiproliferative agent, 6) prenyl-protein trans-
ferase inhibitor, 7) HMG-CoA reductase inhibitor, 8} HIV protease inhibi-
tor, 9) reverse transcriptase inhibitor and 10) further angiogenesis inhibi-

tors.



