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BACKGROUNR ¢ Xu1d8632NVENTI ON 5The i nventi on was based on pAfEpRji8ebsobf
findi ng novel conpounds having val uabl e properties, in particular

t hose which can be used for the preparation of medi canents. The
present invention relates to conpounds in which the inhibition,

regul a- 10 tion and/or nodul ation of HSP90 plays a role, furthernore
to pharmaceutical conposition b SN ARRId : conpounds, and to
t he use of the conpounds for &dem%%selét manté ggng?ggée\lsses i n whi ch HSP90
plays a role. The correct folding and conformation of proteins in
cells is ensured by 15nol ecul ar chaperones and is critical for the
regul ati on of PR tein synthesis and

degr adat i on. B&%&m‘é’yiﬁﬁﬁ%gb@ﬂh Jér) the regul ati on of many
central. functions of cells, such as, for exanple, cell proliferation
and apgpt osi Fhedinvényticmaad/haset oo, thd @BEct Sifintdingtnak! corhP8BhdShiating
2001). 20 Heat shock proteins (HSPs) The cells of a tissue react to
external st r d84iablg pippetties, i p@%%‘fﬂréboﬁé)ﬁ’hlchﬁ&%?‘?é.‘?e@i(i’fd&?mfépara“

stress, or t‘ﬁl‘)'hcof%i%ﬁ SMeRs, such as heavy netals or alcohols, with
activation of a nunber o% chaperones which are known 25under the term

"heat shock proteins" (HSPs). The activation of HSPs protects the
cel | agai nst _damage initiated sych stress factors, accelerates the
estor gt on JNEESEIYBlER e tes HS amaninds L MHEH tegibition: reguld-
stress-'ol er aBh aHdAbEmelukhEn eeHSPResiags s rbhé,$u@ﬁér%‘ré'tb§hghﬁsea&k’-ed

protective mechani sm pronmoted by 30HSPs” agai nst external Stress,
further inpoceberMphsifenswhichuernposs thesecampaurisiseandds tne bee of thet he

course of ti ri,ndjvJ I P der normal. str, -free

cond ¢ ons. - TIPSR e G EL] ol EBRsTE I Uhishf €50 lghs a role.
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cl assi fi cat i betweerhproténesyhétmdiy ang degradagidnoChapsrdriae dresinporthnt foei r
nol ecul ar vvegﬂ%gt , for e%angl e HSP27, HSP70, and HSP90. Sonme human
di seases ar e "Fa&ay/gen AdBapkcentrlduaricnsopitals. sudtas.dor exgmpls, cell

exampl e, TVt hdiifgatish andobtos i Idlydnchorimtt9Sdoog Renfieea P, Of

10t her api es which engages I n t hani sm t'he chaperone- dependent
protein fol dSmjthe@M0d).t heref ore be useful in such cases. For exanpl e,
incorr@0tly folded proteins result in aggregation of protein with
neur odegener deat shpocagredsinge(HSP4)he case of Al zhei mer's disease,

Enral on di seases or Huntington's syndrone. Incorrect protein folding

y al so resThe dells lopagiselie koutt!td-xvarfal $thedd, 0ch BRI o ekampavfedihe
consequence of incorrectly regul ated nol ecul ar and physi ol ogi cal

function. HSP¥P@X¥ia, exidativessiresse@r peasubsipocesistichias haayunsttiiseases.
There are, f ae Lol ' t_ ot j . rtain
IReL® o . BRI OALSR 075 LSRR P b ©
al ., 2080; Condeythetteah."hedOSHuickd0Kaheti (B8Pt al ., 1999; Janeel et
al ., 1992; Hﬁlﬁn% ?t al ., I3%00; Lebeau et al., 1991).

e actvation of HSPs protects the cell against damage initiated by such
stress factors, accelerates the restoration of the physiological state and
results in a stress-tolerant state of the cell.

Besides this originally discovered protective mechanism promoted by
30 HSPs against external stress, further important chaperone functions
have also been described in the course of time for individual HSPs under

normal stress-free conditions. Thus, various HSPs regulate, for example,



25 30 The fact that HSP90 plays a role in a nunber of centra

oncogeni ¢ " gHAPPPHY pat hways in the cell and certain na?G?@Pzﬁom‘}S%‘
products haV| ng cancer-inhibiting activi2y target HSP90 has led to
the concept that inhibition of the function of HSP90 woul d be
sensible in the treatnent of tumour di seases. An HSP90 i nhi bitor, 17-

al lyl am no-17-de hoxygel dan cin , derivative of
gel dananyci n, Of@ngfﬂj‘?@é Waﬁﬁlﬁggr 18??\&35@”5"&%%”???%95 reguiiggd degepoQ

repr esents a | { ein mass. It
WO 2010/ o663%&%@%2@0’%?%%8(%@59}%%q'ﬂééus'ﬁg‘%ﬁg’ﬁio DR s

dinmer in the i ns,
so-cal l ed co- Hﬁ%@gﬂgg gjgﬁﬂ g\%@gnﬁé‘lﬁp@a@gﬁgﬁo gél‘fgg%oghé%ag r
essenti al forexphession, demctt;on(ﬁnd:kdcthe(t*dmLtnﬁe&tm@llffereaﬂé)élbs anhe rﬁirﬁmg a
key rol% in the |§ﬁ{) Qﬁze to cellular stress by interaction w th nmany

proteins 5 Widse¢ IoNWIEHiIR §he, Enibeis Fander PPEG”WB@%*@M‘?Q’I‘@%H@&%S
such as, for gkt G xa%h t the original
fol ding or t((): prﬁﬁ?t aggrxegatlg(ig_[nszb?7 ?ﬂgﬁZP %él ns (Smth et
al.,1998). There are also indications that HSP90 is of inportance as
buf f er agai nﬁomﬁéumseasﬁs anet basedny) insoesohpitotgintfbidngglsee review,

CRut her  or d_ G %8 5200 ot FEn Topdhe auglopiend or
regul atiory i ﬁm@b@%&ﬂhtchl%@hg%%th& P@tRahisGOohE PRperdra: @Qpendent

together with its honol ogue in the endopl asmatic reti cuI um
plays a rol ePfofeimieldiag coyisl thataforebe vpsiut imepaheassisabior ex@mpfe u:mr~

conformati on rot ns. These can
T80 i vi ded" AP HR Rt it B Rigfeg it o RIS Wi Bipedenera
Ser/Thr or tYiveprogeksioadeshd tate emimbﬁn@@&%eaé%é\l:prﬂan GRdssner LCK)
and a collec on o{ yarious proteins, such as, for exanple, nutated

p53 or the cataiipgiansayitPMeofncaseskaraise Titingr maz-alno sesuiiadess of
proteing tak

bi ochem cal gﬁ'ggg’égéﬁ?ﬁ fd%%%f%ﬂé&dﬁ%@g%@%@% Bl—rgfg{lyférgﬁ%d
humans consi stadeailar aod pgesleb,giaayfmmmc HSP90a, the induci bI e HSP906
isoform (Hi ckey et al., 1989), GRP94 in the endoplasmatic reticulum

(Argon et al HSH@QI@)a]éﬁ@sbﬂﬁ&@@%ﬁhpbﬁahdﬁ@ﬁﬁu&ﬁh@é@ds@s TREF é#re for
(Felts et al., 2000). It is assuned that all nenbers of the faml

y
have a si ni| §¥aWP *M'C%mnsotﬁatﬁlﬁexme%ﬁalqﬁejeaﬂmﬂh%l:’s cogelates with the

25tion in th | & t.(pr I e,
EREE? 1y @ R prep sl SRR RS MBLSEEY 9 R 268! B ¥ 538
whi | e the tyBewnishiepaby 1989, thameel ehaky t8923 Heamrigst 41T86B0) Lebedlet
reti nobl astonF 8%%{ ein (Rb) have been found to be clients of TRAPL
(Song et al.71 )- Chen et al., 1996). 30HSP90 is involved in a
nunber of corrpl ex interactions with a | arge nunber of client proteins
and regulatory proteins (Smth, 2001 ). Although precise nol ecul ar
details haveT%thagtéhabidgi?%l rlays & edle ibisowimabecad cemtmdaonmg&mca@al MO

>2<?rlgg/Og635?2@%55&%%&3%5%8%?”9e?&Fté'rhStI o AP bV potiserittibic,

deci ph€r  det imigl sctivfty tdvget HEPEORSs rewrt@tth@@oﬁ&eﬁﬁﬁapmﬁﬁmﬂﬂf SNPE t8hc-
al ., 1997; Stebbins etal., 1997). Accordingly, I's an

ATP- dependentionsf BSH% wenlsde wﬂelem@cﬁn@t@atm@@ qf m@m) diseasas.

5dinerisatio IS e Dbi ndi TP
results in tﬁg ol??r%t{ﬁﬁ&g??z %@fl E% drr?ﬁ?é%?)ﬂﬂ?] f@mY%“m@%Gﬁ\r%
two N-term ndérivitivei ofgetdureanyuio, |§|0Qﬁ©nﬂ?i]h§éﬁgdmg BlirdeA taaIQt her and
act as a switch in the conformati on. (Prodronmou and Pearl, 2000).
10Known_HSP90 i nhibitors The first class of HSP90 inhibitors to be

di scovéPed wgkpgpenzoqui none ansanycins with the conpounds herbinycin
A and gel danamycin. Originally, the reversion of the nalignant

HSPY0 represents approximately 1-2% of the total cellular protein mass. It



Later, a strong antitunmoural activity was denonstrated in vitro
(Schul t e ¥{O219/0668398) and in vivo in ani mal nodel s ( SupRETEP2M4P/008061
1995). 20l mmune precipitation and investggations on affinity matrices
t hen showed that the principal mechani smof action of gel dananycin

i nvol ves binding to HSP90 (Whitesell et al., 1994; Schulte and
Neckers, 1998). In addition, X-ray crystallographic studies have
shown that gét Hekwrlv/Bithe fgmpet aglimer intthe caitrng in dissgcistadewithh@ multipli-

1997; " Panar o€ ol CLPap e 185 ed Shiciabbdtion B2 ot Beahs. B SboThe
nul timeric HEREROE angdsentiaivor the Visality opesitsy(Yafurigustedl, 200Mpanes plays a
chaperone for client dﬁém eins. As a consequence, client proteins are

degraded vi a KEK&olgyn : f‘??ﬁ%sﬁtt@ﬁg'ﬁ!@rﬁﬁ?ﬁ%\ﬁy.i”tﬂ%?tiﬁél"ﬂﬁ'hw&’iﬂﬁmems
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an unchanged property int rtion o
client proteiensmpte hest ishookun alrderdbi restoye ittre odgihatiolding es taprkvient

xenograft tunour del Schulte etal, 1998: Kelland et al, 1999),
but ﬁad WO ?@9@%’@@23%1[3@%@4%%%&31“%95- significantly | oyv)er
l'i ver cyt ot oXiherd ¥rd B%E igglcaaaRM Gl BIFROR FlimBbriadS9 4k -bu%fé?‘é&%i‘n%t the

currently undergoing phase I/11 clinical trials. Radicicol,

macrocycl i ¢ &ffertsi Ptmutatiphaawesemekh throwgh eevectionofdhcemect\préiein Sand

Tob2; 2hao et A BN TR ERR DIttt 2P diado S Bo8hs °si gna
proteins as #n additienUESFO0IstIRRIG ﬂegEid@Wiﬁmoh%ﬁaéJ Mﬁd@ﬁ?lﬁs}sioloéﬁgﬁ)-

X-ray crystall og.r,aphi c studi es have shown that radicicol kew Se
bi nds to t he CROEEPRE NAPPEBntagR I wittPde hamelagys ibithe endeplasmatiesi c

ATP i Vi | i i bi j f..th
counari no. tyeghith BRI Hews 18 1o Eod MR o sy B ohE Resi
DNA gyrase i of tect@nfoanafldreand umetuiing of nenels oint kepipheieiriso ThBge can

car boxyzt er m'?na. _ﬁn&_of giSPQO, i.e. to a differ- 15ent site in HSP90
than the ben2GdUY'RERENSIRIERITOHRS IegePiss &rcderoidAPEROMRS Pard hrivs

N-term nal eMDé’iﬁe'ﬂ%P%?esl ¢$@é}%‘hﬁé EQidBaBZ,ZIQRQD‘? ,'C§§§ g&lerﬂhl@k} 59@ faocfol-

HSP90 by novobi ocin results in gradation of ‘a nunber
HSP90- dependtattiosiafvariops prateims, (ibir ag, fer eahmple 000@jed p53 ofthe cata-

200 ng. PUS, DA HERB o Kiperase EFRT: FoRh it probopsdRetel

cycl e arrest rgath e fiiemidradd i : i j iOSi S
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of Hspe8 i The AresRIVad P98 familaingeimand epngistssifgoal gémes, patdsatiy's

whi ch j fal, i mert i n fhe. phepat i d th
di'scovery ¢ nEFet dns MRl Fandul Bpa BiekEiers. BeskbgrReeddn ea
through i nhi BhiibgRseiatit hei@simVirkyoRkt HSPRYa) PgsAHABNH el ng

} %ﬁ@%@s
tested as a novel target for the devel opnment "of a tunour therapeutic
agent 30( NecRuétoshendral mattiggpplts etv@. 22001)) 0B 63 24RCT¢ERRACY/ rDO8DBES of 6

- The princi |.S caction of gel danamycin, 17AAG. and.
radi ci col infgféu@g@lﬁ{}ﬂ%’q %ﬁ%‘feﬁi ?18%109??1 "bi &i%%ﬁiwﬁmﬁ@a%@ﬁ:
bi ndi _né?si t etian irt the &1L & wAdifferett efiedtBori. 0t XathdId EEREBYIis ant
inhibition of the intrinsic ATPase activity of HSP90 (see, for

exanpl e, Pr odP@Fite cigntgrotein 9bGRRY4Mrgenichal. e1999), whigdre typenhrateapd

et al., 1998 WalR L VIt __HSP90 prevent.s
The recr ui t nign! Singut hichells Er TTRRG) BF e farboBlastha arBis D
HSP90 het er obavgbesn fodmdto ls@ukb@rsts of TRAP D(SbR) 8Salt, 0 995 €M@ ef al.,

degradati on ¥b66the ubi qui ti n- prot easome pat hway (see, for exanpl e,
Neckers et al'vs )1999; Kelland et al., 1999). The treatnent of tunour

cells th HSPYO is involved in a number of complex interactions with a large number
of client proteins and regulatory proteins (Smith, 2001 ). Although precise

molecular details have not yet been clarified, biochemical experiments and



10 HSP90 inhibitors results in selective degradation of inportant
protei ns KFHE¥GHanent al i nportance for processes sucRCEEPEWPH08061
proliferation, regulation of the cell cygle and apoptosis. These
processes are frequently deregulated in tunours (see, for exanple,
Hostein et al., 2001). An attractive rationale for the devel opnent of
an inhibitor of HSP90 is that a 15 strong tunour-therapeutic action
can be achi eV@sbgationg withibe aid gefyranstystaiiographypinueaent yeass have
prot ei ns whi ¢ ﬁs&% i£.h .
detail, the E’Fbergé%{‘ a| nven |@% t}rgﬁé}I‘e glpysé?td %@%@‘g@%ﬁﬂaﬁﬂﬁﬁﬁwﬁﬁm Qf
regul at e 20art3R20 (BrdrameutdsR01 9870 Stebpimsi dtiadnd 98h). AlocoaiimglysESPS0

these com poundgﬂzﬁad to,methods for the use _thereof for t

he _
treat nent of &P FRgRdetdnelesyies chapeiongd Progreniowstaladdd?), withal
di seasés, sugfimafisatfci b&kaMpBtaReRRTH X R, hik@iRg ot A
suppression in transpl.antg (Bij?maker S, %%8( and%%r%ﬁ%%%& ; fts
i nf | ammat i onin Hiuksaatipe @b sderaidgiBlimer stracing,, in swhich Hee tweelNratroingl
arthritis, a |ti.pl e sclerosis,.type 1 djabetes, |upus. . .
oyt hermt osudo s PmeuPiceiBE BpaE b e aithdr Sid e o Bdiien in
fibrosis (Fulthetonfdd®tliondiFsedersoras®Peatiedopby h angi ogenesis (Hur,
2002 and Kurebayashi, 2001 ), such as, for exanple, diabetic
reti nopat hy, haemangi onas, endonetriosis and tunmour angi ogenesi s;
i nfec- 180ti o i s s i ne di seases; ischaem a; pronotion of
erve regene@%ﬁ igoseﬁﬁﬁpﬂg ., WD 02/09696; Degranco et al., WO
99/51223; Gold, US 6,210,974 Bl); fibrogenetic diseases, such as, for
exanpl e, WOTheXos0d8324PEBFERA00RItOAB0AIe distoveradlvesredamyeguinone

ol ositi temc . cirrhosis of the liver, keloid .
Dot Vo T SRy dr B eorf PRl aREh S o merin A, abd SPlEreTHeN i,
WO 02/02123) namtﬂ,ehémé@é}%!&{bﬁhé%éifgr@hﬁﬁhéﬁotwg ir?‘ﬁ@rdbﬁasfti‘g/w&d‘nds

according to the 5invention for the protection of norma
aﬁai nst st oxi EPER fl&@mbbmv?aﬁ@mam Wy,thawgﬁmndmgeaegva$deﬁes‘mb\am;
ere incorr i or aggregation is a principal causa
factor, suchﬂg‘ésmqubstaagg I’gl,g%g'g:'r api e, Creutzfel dt-Jakob disease,
Huntington's or Al zheiner's (Sittler, Hum Mol. Genet., 10, 1307,
2001; Trat zeLatezt a atrong Bntitumdlatal adhay. wEe demodiraf2dia vitk® ilte et
W nkl hof er et ai J. Biol. Chem, 276, 45160, 2001). WO 01/72779
describes puflnd®9Q) R4V REriREl mesdalh e edio ¢l 1885} r eat ment of
GRP94 (honol ogue or paral ogue of HSF_‘QO%-i nduced di seases, such as
t umour 2@; ea§BRUNGHRsPeipitAkO and divestgalicnsuen affiity deatriaes Y slowedr
carcino se . j St i.n f fibrosarcoma,.. ..
myxosar comn. 1S RrRERE! MERBREMA PRIl I iR TS Rpinaing o
chordoma, anbiSkalr (Whitesedinetall hebbosaciegmPand WERRary1098Y. ¢9 8 dition,
I"'ymphangi oeggot hel i gsarcoma, synovi oma, nesotheliom, Ew ng' s tunour,
| ei 0- sarco :"%&P&bﬂéﬁ%@ﬁh@oﬁ#ﬁq'ew&*&ﬁ share thahaeldgaasyent sampetesder
breast 20cangfy ATPARAIAY KRR inn i The G a8 sPaSUANRY B FRlRan
carci noma, basal cell carcinonmae, adenocarcinoma, Syringoctarcinona,
sebaceggs gl étrddoemoil b, 197 Pdrergtotiestcdl ndB88). Plas peaeyits the forma-

adenocéarci nopas, st adenocay.ci homas, bone_narrow carci hona, .

br onchogeni ¢ '%%Pf:ﬁm, 'r?%rﬂ%{igg%l | COmpleK Wit its PEpRR e TUpFlienina@e
carci noma, CHApABAE FoMAMRL pRABINEOAR 3 e)éuieﬁéé,rﬁll%n{?afcﬁéiﬂg%‘e Wins
tunmour, cervical cancer, testicular tunour, lung car-" cinong,

smal | - cel | | @®gragdad oiian Breaybipliideotassocienpatbwaypi t hel i al car ci nonm,

glioma, astr l,obl ast opm, crani opharyngi,oma, ependynona,
pi neal oma, hﬁ@%@%@%@@%ﬂ%w%&@u@i%'V[?QJPB#C%‘]“%HWH&%@&F G\
meni ngi oma,  (IFAGE)Bhowed BARIRALAGE pf@éd}ﬂh'tﬁéﬁ&ﬁ@itioh%‘ﬁkﬂ?‘@@gh%ym
30phom®@ mul tiple nyel oma, WAl denstronm's rmacrogl obul'i naem a an eavy
chai n di seas@edradgtion ebriims 3rateay &M eotiiLovaoaiactivy in vl odtareg zad in

xenograft tumour models (Schulte et al, 1998; Kelland et al, 1999), but had



S(HSV-1), lex type Il (HSV-11), cattle plague,  rhinovirus
echo- vi rus, (ﬁ@%@#‘{m respiratory syncytial virus (RSVfCTEP2009/008061

paplllonHV|rus papovaV|rus, cyt onegal ovd Eus, echanV|rus ar bovi rus,
hunt avi rus, Coxsackie virus, nmunps virus, neasles virus, rubel | a
virus, polio virus, human i munodeficiency virus type 1 (H V-1) and
human innunodefl |enc VNS

furthernore GEEY a&ii'g PHE" 1 t‘éeé %FO%PﬂE“tY:g%gg%%bﬁ'f‘g#@é%g%‘ et¥ Por

GRP94 modul atwme wﬂeﬁ@eﬁtn%ﬂ&gbng%d%thasrﬁ@eh H@fE94 activity
causes an inmune reaction’in an individual, protein transport from

15t he endopl 661, BFhBCHLYC JIREAMRY Y RE RABREITEBRAN 6r PENESR:
recovery frommalnutrition, recovery from heat Stress
conbi nati ons amtier—HafRaantdLmedwhahga'tarhehdnetypéen‘ flbsotaastgmﬁmh ataticer ,

f &ct d with di t
ransport 11 a8cenenan b Al dsuat AdREnLardIAfes ddpds anbhL Shubatle
Wi th i schaemppdteaaesd a%bﬁgeq&éndéoamqsngo%%bmeﬁ (5BRIIROL: al""“@'&% t he

t he di sorder associated with ischaem a/reperfusion Is a consequence
of cardiac ari-EaGrysigjiegiaphic @ndle@&%@e&hmthatcaﬂilalpobirkdwsdﬂbﬂmis to

Cpinal “tord TANET AR AL HSRERR: PR G bBdnuBr R TorSratu

haenorr hagi ¢ (Rbeekel, te@9®bral vasospasm hypot oni a, hypogl ycae-

2»5m a, 16t at us epil ept| cus, an epileptic f| t, anxiety, schizophrenia,
a neuro- degenerative disorder, Al zheiner's disease, Huntington's
di sease, anyotrophic |ateral scl erosis (ALS) or neonatal stress.
Finally, WO 6‘\§/|$i<ﬂ¢wnd§§hblob@%0fﬁl@ Qm@lmineatypefblre@toﬂeéﬁlblmdiog a

GRP94 30 th ti f t f
changi ng & suie Sk TBRHSESR nripioblE dBRREE S M htndnite S8ibane: o
tissue site hovabiotindbirddualthe Rurddxgakmamal 8hd oheISEdd $ ealo kliFrdrl ssue

site with the GRP94 []Eirot ein WO 2010/ 066324PCT/ EP2009/ 008061 - 9 -
nodul aygr i n€Bk 8iés in HaP90Hbactir® kenzequinene-pRsamyrigsiand radicietied t o

Stare Ts channed Dot RER AR FeRRE A sl ??%ﬁ%@?“)haem i

preferably t e ardla arrest stoll el a
Dentricul ar - APeHSRARLEiEsPoo BRuiokBBiRin il MiiBpiehBad Ry alisiee
operation, Onhgaber o MEPFNHepSildlsidil BréteRdMarbead al, r@@tmf’a) stroke,
thronboenbol i c stroke, haenorrhagi c stroke, cerebral vasospasm

hypot oni a, hypedleseadich ofSdighal e

i €1 g SChi gt o e o) G 8 B2 Rk Hednsirated
di sease, HuntiBingtfIuS saniHSEkinhipo dedped ﬁ"ohapemraaeks sRU(bcmss% ¢ALS)Kcleor

neo- 10Onatal ere the tissue site t danor, for
d transpl ant aﬁ%{aﬁ%ﬁ%&? nilgtion; 'ﬂ%f? %(f?”f’ﬁr Vel i&‘?ﬁ Qﬁ“'%a@é?i\e,ﬁ@ﬁr :
10 No. 6 June 2004, describe therapeutic and di agnostic applications
of HSP90 actjvation, inter alia for the treatnent of diseases of the
central nervb'l%’g.ﬂ/ herapeudic tasgaek di ovascul ar di seases. The
identification of small conmpounds which specifically inhibit,

regul agg and/or nodul ate HSP90 is therefore desirable and an ai m of
the pré3ent Phedathepartzipationhefd15BE8 in tfmwtegulm'tontdf@ leoge oumter of

accordi ng t Og; salt ther have very val uabl e

phar macol ogi & ngllhgé)ga?@\lbggs %Fclh Bt r%u%@ pt a&cﬁt*%ﬁe Pﬁe'%%w?@ulaar
t hey exhi bi t tUrShA0 aha hhd discage B tPREESH AR nakiral PROAUCESSXE tHBEHbIR kAl
therefore relﬁt es to conpounds according to the invention as

medi cament s &We¢idhranad inhibitian %fdhﬁ\?@tlviﬂgQ%HS?ﬁpsHﬁP%é aurreatiydeing
ecor i ho ¢ ot eR fis SlndRBiABberof R ARSoPARnt A b ASmbP uRlaRE TR HER

accordjg,ﬁg tot rnventio or the prepa
30f or e trNeckens etald/ tB9r ophyl axi s of the sai d di seases and aI so

to a process for the treatnent of the said di seases which conprises



The host or patient may belong to any mammal | i an species, for exanple
a 5pri mat 8"%%@8@@&2‘* particularly humans; rodents, incl udPREERRRIE/008061
rats and hansters; rabbits; horses, cowsg-dogs, cats, etc. Aninal
nodel s are of interest for experinental investigations, where they
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It has been found that the compounds according to the invention and salts

st
%

thereof have very valuable pharmacological properties while being well
tolerated.
In particular, they exhibit HSP90-inhibiting properties.
25
The present invention therefore relates to compounds according to the
invention as medicaments and/or medicament active ingredients in the
treatment and/or prophylaxis of the said diseases and to the use of com-
pounds according to the invention for the preparation of a pharmaceutical
30 for the treatment and/or prophylaxis of the said diseases and also to a

process for the treatment of the said diseases which comprises the admini-
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30 Chaperone complex with geldanamygin stabilises delta F508 CFTR in the
rabbit reticulocyte lysate”, J. Biol. Chem., Vol. 275(48), pp. 37462-37468,



in which X, R2, R3, R4 and R5 have the neanings indicated in Claim1l
and L dend?@2V106626ni ¢ acid or boronic acid ester radi c&CT/ERBIE/008061
reacted with a conpound of the formula \M4d._ 20in which RI has the
meani ng indicated in Caim1l, and Hal denotes denotes bronm ne or

i odine, and/or a base or acid of the fornula | is converted into one

of its salts. 25Conpounds of the fornula | are also taken to nean the
hydrates and Rigk¢¥uEe BrandameEe Sewip Surdeyd Puanchéteber €A. 1999 “Sequence

phar maceutic i i - i ion.al.so,.relates to
Phe. ot er eoi sqmey EOERIOD dIEL il bERng Ao BoudbaRlio e pesLRudin-
t hese conpourtds’, Igol. \Cxdle Bialf, MdNed, qprpausds@. e t aken to nean
adductions of inert solvent nolecules onto the conpounds 30which form
owi ng to thei | attr ck{i ve force. Solvates are, for exanp

h

irmut }ﬁl npl e,
mono- o di hy 3% ToFUaNg oh&usiaszonony NoLbrusdabawe Mib25edimiens 1
- 22 - Phar magye UpiuC@laing WBh%QﬁrP.‘Q@UOVQZnWe?aEQ%ﬂﬁQH&Pb n fhg"

exanpl e, the salts of the ‘conpounds according to e 1 nvention and
al so so- cal | éwnp@hdaighasirtprnsedptiorPfamont ([d8Fi v and pesstateeadakardio

exari o, al ky gt Al BRBRboVOLIGhr B0 5 5BPGopent des and whi ch ar e

rapidly cleaved in the organismto give the effective conpounds
according to the invention. These al so include bi odegradabl e

pol ynerigder i \ddidias. Rb PR i ' i as
described, for (_ax_la_trr’pl e?élﬁﬁofnt’. Sﬁg%ﬁgﬁfn% %%igéf%ggla?%g%%ﬂe
expr essi on " elnhigtion ef signahtransthmtion tlyehaSPH0 ofhitsitoreldi-aigningor
phar maceut i cal i ye ingredient .that cause bi ol ogi cal or nedi cal
response Wwhi 3h?'|%§%k%ﬁ g%j)cfar@équréae,suptérm&y s aB§%§°P&S§ar ERBFShY
physi - 15ci aRdg Volt B$SHIS.4006s4@me. ani el or human. In addition, the

expression "therapeutically effective anount” nmeans an anount whi ch,
conpared with a correspondi ng subj ect who has not received this

anmount 4shas 1 owi i q CR;i v i ,ppro eal)n
treat mont , hyg"ﬁiéig&,%gw&fg%ﬁ@o@ﬁoﬁﬁﬁIJﬁiYﬁ%’t‘?”o}KEB?‘Y—Eﬁﬁ?égsé(?m DK, Lee
20syndrone, &b0dParHOH, 2002PRed BétiordbSIRyudsia-Priustd &agkE@sicn Wro@%ﬁ%e

the reduc- tion in the advance of a disease, conplaint or disorder.
The term "t hERR{BESIPN@AINYpodipfiadu¢ible fagiirieraryl bydrenedoparsseptar meiclear

Fimer on " ooRARSBAlr BN YR8 bt S8 pBet Foatib iR i yariss
of the fornutal"|Moh®twrthacel. t Poll 6I5) pemyeaag2. f or exanpl e mi xtures of

t wo di?étereorrers, for exanple in the ratio 1:1, 1:2, 1:3, 1:4, 1:5,
1: 10, I7100 or 1:1000. These are particularly preferably m xtures of

st er eoi soner| Far.; I i i an ce, their
freani ngs ar eJérr?%ggth ”tghtR'{‘)’?é %@gbgﬂme@rha%ﬁ(éygmoeon%@es R&nand
Lugmani YA, 1992 "Clinical

Jolly C and Morimoto RI. 2000 "Role of the heat shock response and

molecular chaperones in oncogenesis and cell death", J. Natl. Cancer Inst.,
25 Vol. 92, pp. 1564-1572.

Kawanishi K, Shiozaki H, Doki Y, Sakita |, Inoue M, Yano M, Tsujinata T,
Shamma A and Monden M. 1999 "Prognostic significance of heat shock

proteins 27 and 70 in patients with squamous cell carcinoma of the esopha-
30 gus", Cancer, Vol. 85, pp. 1649-1657.



WO 2010/ 066324PCT/ EP2009/ 008061 - 23 - Above and bel ow, the radicals
and par ameY@P¥0{8463202  R3, R4, R5 and X have the neani ng®CITHFeMR0e61
for the formula I, unless expressly indiggated otherw se. 5Carbanoyl
denot es am nocarbonyl. BOC or Boc denotes tert-butyl oxycarbonyl. A or
A preferably denotes al kyI is unbranched (linear) or branched, and
has 1, 2, 3, 4, 5 6, 7 or 10 C atons. A or A partlcularly
preferably ddfRieas LitAge! Gé‘tﬂﬁveag@%bydpnes SbgBogard Rt Valentiddbut yl |

but yl 0 h g L
3 ety but y e, BA I Har A kB B8R B AR AP SR rpu it B o bis-
hexyl, 1-, -ace&lo@rmiﬁorlﬁ(tmwd;‘eymwhexylarﬂame,pléttri’um (!\ﬁ) 8n ordliyZactivé: 3-
or 3, 3 di rreth | butyl, 1- or 2-ethy Ibut l-eth nmet hyl propyl ,

1- et hy1- 2- et rB‘P'BﬁlW . ancet R@EEQJCB r53m?t3h§5%1 oBpB6. A or A very
particud arly preferably denotes al kyl haV| ng 1, 2, 3, 4, 5o0or 6 C
15at ons, preferably met hyl , ethyl, propyl, isopropyl butyI

oY o SRR o hoa BT, B o] LR

i ndependent | yoaid|apaometeh«pressmbeamlhmdupeezbé@ﬁm t@'1‘?¥éllﬂ§i¥ﬁﬂw
1-10 C atons,, _in which 1-3 non-adjacent CH2 15f;rou ps 20may be repl aced

by 0, S, SO ldcgemgihoxygpldagamyein, agushibier of beatshesisipedtein 90", J

2- met hoxyet h I pr.op A" al so denotes cycI iC
al kyl (qgycl oﬁigﬁé‘%i’f@éaw IPEPI g?gi |y g'enot es cycl opropyl,

£ycl obutyl, cyl opentyl, cyclohexyl or cycl oheptyl. Cyclic alkyl
f-urt her nor e preferably denotes cycl opropyl nethyl, cycl opentyl net hyl

or 25cycl ohex§urerayashi J@@dmawkxhedéﬁwa@mesdgé@ mnd‘g%rsesaf%% 8. 2001
cycl opropyl ne e'hg)él ene or .cycl ohexyl nethyl ene. A'A particularlly

preferably d diciqoh detdivea K& 583d8pie Bhifdiatepressignel Byrmda-inshucible

b hed whi ch
hon a0 noans TaRtbP AR HottlaraRioBibIEl SryRsSR, allinbarE s g
in addiggi on, of hGmdnabreast éméﬁ&'eh@@ﬂaﬂ%emdwJFCQHQéPReQVoE ¢ 12)
2010/ 066324P /EP2009/ 008061 - 24 - or cyclic alkyl having 3-8 C

atons Rl pref éf"a’rﬂ%ﬁ denotes H, Hal or A very particularly preferably
H. R2, R3 preferably denote, in each case independently of
one another, H, 5Hal, OH or OA very particularly preferably H F,

O, methoxy, Ketdroby, Ypsmpaxw Ase Ks eforippaahyi. S BAd B&)pmi gf eoadl Ra@l@w e,
in each case |ndep? of one anot her, nethy et hyl, propyl’,

i sopropyl , ggﬁmrﬁtheggge@@{ of tral{@pfmg@pypn oy@ﬁtqﬂsr c-rgnsfeymed
trifl u%horret hM}oblzﬁs}f&' B’iB%é’ip)élPte‘azﬁﬁéPbB&h?am nopgﬁy% 53LE58Nexyl

cycl o- “Heptyl, 2- hydr oxyet'hy met hy
2- et hyl ani nb@bﬁw J, ke @mlmrqe@h?kosp%rd\/iff&id@@aabm&@ﬂw hebredthylive

38-net hyl- 3H d | t di 15R4 d R5 f bl
51 S0 denor e OYiEapRssion ohBq Kbayidat ShPtk Piiioamup he dibiotibman-
1, 3-di hydroi ﬁﬁalr?@@ll]ﬁhe cBM(ré@édi%QXumoﬁﬁﬁéhlggF%éhog%wl EJE24 Hag\fe))/l-

plperazmyl pi peridin nor phol i ny I m daz
benzi m dazol {As OH?CFQ%Z'@i 'yPneegens, Vil db,m. 1184et 3 whi ch i s

unsubstituted or nono-, di- or trisubstituted by Hal, A (CH2) OH,
(CH2) pd, (CH2) NH2, ( CH2) pCOOH,
Marcu MG, Chadli A, Bouhouche I, Catelli M and Neckers L. 2000a "The

heat shock protein 90 antagonist novobiocin interacts with a previously
unrecognised ATP-binding domain in the carboxyl terminus of the chaper-

one”, J. Biol. Chem., Vol. 275, pp. 37181-37186.
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20( CH2) COQA, NHCOA, NA' COA, CONH2, GONNA, CONAA |, 0C(=0) pNH2
and/ or —OV((EE\QIB@WF“ oxygen), and in which, in addition, 2%9@’(9&3961
may be oxi dised. Ar denotes, for exarrpl-et,4-pheny|, o-, m or p-tol yl,
o-, m or p-ethylphenyl, 250-, m or p-propyl phenyl, o-, m or

p- i sopropyl phenyl o-, m or p-tert-butyl- phenyl, o-, m or

- hydr oxyphe ni t rophenyl m_or pam nophenyl, o-,
ﬁ} gr p- {Rl-mw ggpﬁwﬁ]gcﬁH[;%ﬁw %k%ﬂ_ 2000b "Novob?ocm an% re!a%ed

p- (N-met hyl ardod@earRONd JOREHRYN of Rﬁat éﬂ%c‘Rr rpfd?‘r?gbad”@p‘éﬂegﬁp%bnaf?ng m
or p-nethoxyphenyl, o-, m or p-et

p- et hoxycar bcmquménleaﬂx Camner?uﬁ)sir \{33!(9}2 I‘;bpjlmmm am no) phenyl , o-,
m or p-(N, N-di methyl am nocarbonyl)- phenyl, o-, m or

p- (N-et hyl am no) phenyl, o-, m or p-(N, N-diethylam no)- phenyl, o-,
m or @ fl uongakiany Krﬁzmaﬁ“fBl\WPHc@LWBykwaﬁ CP”ZhéHgR Ma\éﬂayA

2010/ 066324PCT/ EP2009/ 008061 -’ 25 - chl or opheny
p- ( net hyl sul f&hiare §b) iaslip CMoMutter Gir, P@r@mﬂmmsﬁngaym aa@ayLmkmg

o am nosul ot e Ssign BaBinsoElabeBlE By asShs Hanger', Cancer

p- car boxynet Raphgoly B0, op. 2282-223®- car boxyrret hoxyphenyl further
preferably 2,3-, 52,4-, 2,5-, 2,6-, 3,4- or 3,5- dlfluorophenyl 2, 3-,
2,4-, 2,5-, 2, 6- 3,4- or 3,5- di chi orophenyl, 2,3-, 2,4-, 2,5-

2, 6- 3|04- or 3, 5 di bronmophenyl, 2,4- or 2,5- di nitrophenyl, 2,5- or
37 4- di met hox)\aekas L, Schiilte Baant Marophaugh E. 39991 Geltlachhyc: as a

>-ani no- 3- chi 4 chl.or 0- )
ani no- 6-chl o %E‘%‘e“r‘%'/ n??aﬁg?rr%g%tl\ft n?ﬂ'%%ﬁﬂ%aé‘?ﬁ%r?@dl Q}pc@ermqafaculww N
10di met hy| ami|ma e, Drags: vbaﬁvngp.hmtm? 3,4-, 2,3,5-, 2,3,6-
2,4,6- or 3,4,5- trlchlorophenyl 4,6-trinethoxypheny|,

2- hydroxy 3, 5-di chl or ophenyl, p-iodophenyl, 3,6-dichloro 4

am nophenyl, 4-fl uoro-3- chlorophenyl 2-f1 uor o4- br onophenyl ,

2, 5-di flguor o r Y v
3-chl or o- 6- m%ﬁ%x'};%gp k&“@?\%%@ 2 A Qe@ -I-?maSZEWSk' J,
3- f 1 uor o- 4- mSinhith ASmayiRbemyan, L 398 mnﬁpamdmydf@mﬂaﬂamﬁclﬁm@m 4

acet am dophe 2, 5-_di t 1 4-chl oro articularly
preferably d%é?gé)?ﬂzﬂg 09%' gR3TYS .W@%Sﬁoﬁ%mmw o “tri-
tetra- or pepiasuirebi AH od B?é Aantl d 2Qnd rrespecti ve of
further substitutions, Het Sdenot gs I%(é‘;ér'l g)%[irrsﬁgp Qéor 3-furyl, 2- or
3th|enyl 1-, 2- or 3pyrro|y| 1-, 2, 4- or 5|mdazolyl 1-, 3-

- or g pyrazolyl, 2-, 4- or 5- oxazolyl - - or 5 |soxazolyl 2
- or thi a 2

4- - or 6- E’%&’%h‘%’%?%ﬁoﬁmﬁ%ﬁﬁ% géﬁldé%qﬁrh%l &a‘ib 3’% ﬁyéérd

g’"‘4- or -5-yl and, %%FEHJW@B"A’FP Mrﬁiln@énﬁ-lwtjrol is%Feéssér%Idi?émé”
1,2, 3-oxadi azol -4- aqr -5- oxadi azol - 3- or -5-

1, 3, 4- t hi adi 'OE of ghe P&ﬁo mpchuiartqha@@rmm-\avo“oEM%O;LI ,Vol. 17,

1,2 3-thi adi 5%8?974 -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-,
3-, 4-, - or IyI, 4- or 5-isoindolyl, 1-, 2-, 4- or

5-

benzbg dazonI 1-, 2-, 3-, 4-, 5-, 6- or 7 i ndazolyl, 1-, 3-, 4-,
30 5-, or 7- benzopyrazolyl 2-, - - or 7-benzoxazolyl, 3-,
4-, 5- -0 n zol - or 7-benzot hi azol |,
2 4. 5, Brdts! ﬁé@?f’*‘@wﬁeﬁ%ﬁ?@ Héagos@sed@haaerone system in sig-"
7-benz- 2 1 3narashietivh b Z‘rucfé%‘r refeptors snd

2010/ 066324PCT/ EP2009/ 008061 - 26 - 'qui nol'y (ece%m'gss'@"%l""a kia MAP
or 8-isoqui nkiNgee”, #Annug RevsPhagnacal- Toxicek chinaV;mI29723264- 5- 6-,
7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or

8- 2H- benzo- 1, 4- oxazi nyI further pref erably 1, 3- benzodi oxol- 5- yl,

1, 4- baBzodi Br«:&i‘roﬁroyllc Rod W%WRagb@iﬂk{J‘E FSer PYWaRY Pearl LbH

2,1, 3- benzoxadlagol- 55- yl . The heterocycli¢ radicals may al so
997 "ldentification and structural characterisation of the ATP/ADP- -binding

site in the HSPY0 molecular chaperone”, Cell, Vol. 90, pp. 65-75.



or -4-inidazo|y|, 3-di hydro-1-, -2-, -3-, -4- or -5-pyrazolyl,

t et r ahydr ¢¥Q 20104 03632‘br - 4- pyr azol yI 1, 4-di hydro- 1-, -2-, PCI/EP05/008061
-4-pyridyl, 1,2,3,4-tetrahydro-1- , -2-,1953-, -4-, -5- or -6-pyridyl,
1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-norpholinyl, tetrahydro-2-,
-3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, 15
hexahydro-1-, -3- or -4 pyridazi nyl, hexahydro-1-, -2-, -4- or

-5-pyrinidiny| 1- - or 3- plpera2|nyl 1,2,3,4-tetrahydro-1-, -2-,
-3-, -4-, - . o

1, 2 3, 4- tet ral:%)gr o-1-,- fpdr - OUO% @}%ﬁgn S, glhgard} G, QBr@ni%‘Oﬁﬁw)‘}’z
2l 3, Roe SF4, RzpeBPV\Baﬂd Gidayldrio- 6 eEmMEoATP4As ¥ 9@k HSP Y Hhess

preferabl y 2 3- Iened| Loxyphenyl , 3, 4-met hyl enedi oxyphenyl ,

2, 3- et hyl enecﬁwg Vl%fi”@ﬂélelﬁwéﬂ%ﬁaimmfémrltermlnal omains",
3, 4- (diF | uor ey e , 3- di hydrobenzof uran-5- or
6-yl, 2,3-(2-oxonet hyﬁgr?%% ?g%eny or also 3,4-

di hydro 2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore preferably

2, 3-di hydr obefzo or 2 hydr o- 2- oxof ranyl 25Het referably
denot es” pyri %;Cr EM/%%’P c 1Q.1|=39¥ RH@@E %yPapseranﬁhF?

pyrazol yl, ”1'9@90'|Sﬂuct&éﬁl§é§i§i‘or fhﬁi%ﬁ%%fyth I-ré'lj’@(?mo\(écui r haperone by
benzot hi azol yl, benzo-1,4- dioxanyl, quino I soqui no ? (f

qui nazol i nyl fh%éﬁﬂiumima‘zaﬂtlibiqticsmdalzmjoj/tand |g|ediﬁrmmycm“ J. Med Chem., Vol.
1, 3- di hydr oi %%l gg % 4)26 enzof uranyl , dihydrobenzofuranyl, benzo- 1 3-
ﬁloxolyl pi pér § yrazinyl , yridazinyl, nDrphoIinyI, azepanyl,
azeti - 30d|nyl pyrrolldlnyl or plperidinyl each of which is

unsubstituted or nono-, di- or trisubstituted by A, CA, OH Hal, ON
and/ or =0 (c&rBBeNPrdoRl gas Lindanist® 11956 6 HRSTH BRIGEEI00BIGIOMEDIo- N

Compounds. of SRk e7ap e e, PRRoBS RES5-EFe chi ral contres ang

5can therefore occur in various stereoisoneric forns. The fornul a |

encom 4 asse forms, Accordingly, the invention relates, in
o1 cdBar - BsPilie THEnERas SMRERRT shOstsNmaT eamcar S, diskanort

of the Sa' d Ladivel s BBnﬁrdﬁn Yheepe &f ?Bﬁ%nﬁgg%ﬁgil\h ALY er&y’,—a
above. Sone preferred groups of conmpounds may be expressed”‘ t he
fol | owi ng subM. d@ﬂﬁl"&ﬁet@tlbn dfn*aMmohwctbmrﬁembeﬁsmftthe hieat shibek proagie i n
whi ch the ragb ? cfesugna7 t ed |n ,rﬁﬂ)teé (glet ai | have the neaning
i ndi cated fo Y(? MA'ECYIEr HIAPSTRN QRN e 1) ipelyf 4 35-
pyrim dinyl, thygyl, thienyl, pyrrolyl, imda- 15zolyl, pyrazolyl,
triazoéﬁ oxazolyl |soxazolyl thlazolyl benzothlazolyl

benzo- £4- di §5@BH¥3¢ TWhkioega S, |S@@qLﬁ§ rBUlivan WiSensgaihl Toft D and Neck-

benzof ur anyl Sk U PS8 KouaiaPE fpaicioamidis fo BNTeRRpR! duain atispoo

pyrazinyl, pgnd dazieyim o?ﬂanlffbl b'd&ﬁbltleéﬁﬁﬂﬁadlédﬁané’rﬁgﬁrlhd'ﬁ%l Stress and
pyrrolldlnyl plperl nyI each of which is unsubstitut or nono-,

di- or trlsug’gﬁpﬁ[ﬁr‘&? Mol B, peATOBHO08Hal , ON and/or =0 (car bonyl
oxygen); 25in | bArdenotes phenyl whi ch is unsubstituted or nono-,
di-, tri-, tetra- or pentasubstituted by A Hal and/or OA;, in IcA A

each, #hdepeSdenite JVwandNeckens bl 19981The benboqmABRE aarsamy@mphﬁauw-
aIkyI havi ng_1-6 30 _ adjacent CH2 groups

in which 1-2 non-

may be repl a@@éﬂ%% @[enﬂﬂhowl%@n%epwawcﬂﬁ to Hﬁpgﬂtﬂrldi wareg igpertantons
may be repl agRthday abtiAsy @ 0f Joi28
- or cyclic alky a‘a\ln ng 3tgggidaatn\c%ﬁr%sﬁrﬂlhC%E‘géﬁ‘%%ogggg%ag%%?g& Vol.
pyrim di nyl ,42.uB:1273%k7%nyl , pyrrolyl, imida- zolyl, pyrazolyl,
triazolyl, oxazonI |soxazolyl, thiazonI, 5 piperazinyl,
pyr azig |, pyridazi nyI nmor phol i nyl, azepanyl, azetidinyl,
pyr r ol @i nyl Senthmpeziah "Uﬁ &aﬁé\sm b
di- or trisubstituted b ap l_éﬁblct?aﬁs% 8H %ﬁi I\PIHl%Egla? PQB&O

ones in the cell (P Lund ed.; Oxford University Press Oxford and NY)

pp. 165-178.



inleR4d a ORg, t?ﬁether with the Natomto which they are bonded,

al so denot Yoy $droi soi ndol yl, pyrrolidinyl, azetidi H’;ﬂT/EPZOOS‘/OUSOGl
azepanyl, piperazinyl, piperidi nyI norptekinyl, pyridyl, pyrrolyl,

i m dazol yl, benzim dazol yl, tri azol yl or pyrimdinyl, each of which
is unsubstituted or nono-, di- or trisubstituted by Hal, A (CH2), OH,
(CH2) n0OA, (CH2)nNH2, (CH2)nCOOH, (CH2), COOA, NHCOA, NA' COA, CONH2,
CONHA, CONAA', OC(=0) (CH2) nNH2 and/or =0 (carbonyl oxygen), and in
which, in ad 0 O dingads

or A in Igé%@ﬁ[@&i@&ﬁlt&éh%}wﬁ%&zt?@@? dlgcg% M e]éééhrlfli‘ilr gﬁb%ﬁ'g?g%née_%!
anot her, dend?@y &)d prdspeCis for parmacologiral mt@ve;atwn" Phdﬂp@dﬁt@le@bhy of

one anot her, not e E. C, hoxy, ethoxy, propoxy or
i SOpr opoxy; Fﬁg ! ‘Hgngpleéokfjp%@ﬁgsgﬁ\, WO
2010/ 06’6324PCT/ EP2009/ 008061 - 29 - R2, R3 each, independently of one

anot her, denote H, Hal, OH or OA, R4, R5 each, |ndependently of one
anot her, den&@Q—HYADU(F@HQ)JD Zheng YOC@yo Br argt D(J(‘IHED DBC(I 805 ('[dRifidi2,

5R4 and RS, h th 0 al so
denote 1, 3-di %%d& %’ﬁ%‘hwfrﬁomﬁfoﬁg’m"&lsﬁyﬁ tﬁafz@f] fyp Qgﬁ%

pi per azi nyI rEopesis hatyt recaptaphal. Byl Ch@kﬁ ot 279)’;5[5 035’?4« 353‘1 dazol yl,
benzi m dazol yi, triazolyl or pyrimdinyl, each of which

unsubstituted or nono-, di- or tri- 10subst i t ut ed by Hal, A,

2y (ot SERR, SR T AN i

and in whi ch,1997 "Sadstal muctumoMmHQﬁgmge|bEn9mcgimmhplé§>€@eg@tr@60@
or SQO2, Ardenot es gtﬂen‘%PBV\hl ch is.unsubstituted or nono-, di-

tetra- or peffQEIbELF 8 DYyAnaaniiigmoin duspt dael I—\é@bﬁﬂo@@@%?ﬁ@yl
pyri mdinyl, furyl, thienyl, pyrrolyl, imda- zolyl, pyrazolyl,
triazolyl, oxazolyl isoxazolyl thiazolyl 20 piperazinyl,

pyrazinyl, p z ol t QiR -

pyr r ol i4di nyI )gd p|J£r| | ny %Leadé{?oe{ %%@ﬁWéISB%éﬁbsﬁaQ? Fé%lwc%no-,
di- or tri sub@ﬂrrhat:eldglm;ev%,iua@hn éhgeldimham gdih aRHrPanAmceREReAY

oxygen), A eac H}jfgﬁ%e?’% ntly of one another, denote unbranched
25 or branch he Iy Phagmecak oviel; 3P nPiidn315.2 nonadj acent CH2
groups may be repl aced by 0, NH, NMe or NEt and/or, in addition, 1-5
H atons may be replaced by F and/or O, or cyclic aI kyl having 3-8 C

5215281/3 06232 2 gg#eégg Oadéj/ Iagg%%llglf 4%9 f%né)étes?] obk pfotehs®heW’ keySPo the devel-

20 opment of cytoprotective therapies”, Emerging Therapeutic Targets, Vol. 5,
pp. 267-287.

e

Uehara U, Hori M, Takeuchi T and Umezawa H. 1986 “Phenotypic
change from transformed to normal induced by benzoquinoid ansamy-
25 cins accompanies inactivation of p6Osrc in rat kidney cells infected with

Rous sarcoma virus", Mol. Cell. Biol., Vol. 6, pp. 21 98-2206.

Waxman, Lloyd H. Inhibiting hepatitis C virus processing and replication.
(Merck & Co., Inc., USA). PCT Int. Appl. (2002), WO 0207761
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and pharmaceutically usable salts, tautomers and stereoi soners

t her eof , iMERUWMEP2fi xt ures thereof in all ratios. The cRQIOLA2069/008061
according to the invention and also the starting materials 5for their
preparation are, in addition, prepared by nethods known per se, as
described in the literature (for exanple in the standard works, such
as Houben-VWeyl, Methoden der organi schen Chem e [ Met hods of Organic
Chemi stry], cféaﬂgthmbmb@nmﬂmiagne sngamyains) essentiak rgle doi steeasnuteteins in

reaction conditi - Whi - kno a i table the id

Feacti ons. | UesB R iloRistikoP e Mesf ArkR 3 LthoWal S Peesdft-ch
are not nenti& B8 here in greater detail. | f desired, the
starting materials can also be fornmed in situ by not isolating them
fromthe reaction mxture, but instead imediately converting them
L5t ur B |t becCaPBYadenassar Doy o YA o B, 8h3G44 0
be ]E)r epglr edbbiyggtgerlbdm %neu\mmpnm ?@Qbﬁbﬁtébé%d tdf?fqrﬁiﬁ? fyﬁ’é@irléal: can
preferably .obt ai,n reacting a com_pound o e fornul a

with a corrpo‘jﬁ%a%ﬁ t*ﬁg"\’%ﬁ'qﬁii’g}q] I1g‘.4(q)npﬁ’- APddnds of the fornula
1, L preferably denotes F, C, Br, | or a free or reactively

nodi fi ed OH group, such as, for exanple, an activated ester, an
i m dazol i de ofouigyC sMibficafiyll and/Hadl Flg 2006 "AS@90ms spetifiesdbly esdén-

met hyl sy f onyl oxy .or [.-f L uorpnmethyl sul f | oxy) or _aryl sul fonyl oxy
Ravi ng 6-10 %aﬁp In(ftﬁ)@tp%f%wl.b%n@p_l., %}{ﬂ%ﬁo%’w %@T“ﬁ%ﬁyl oxy). In
the conmpounds of the formula Il, L preferably denotes O . The
reaction is generally carried out in an inert solvent, in the

presence of agclfd-Nakediorld aagePharms 8f $9ab('Suppreasivaldf RAS and MOS

al kal i ne-ear - - 30i.d carbaon r bi b te, or of

anot her sal t&%ﬂﬁ%ﬁé@ﬁa&@ﬁi{ﬁ%db quhgj%%ﬁ”?' g’tPﬁéﬂkBPi i@{ garth netal s,
WO

preferably potassium sodium calciumor caesium
2010/0@%324PCT/EP2009/008061 - 31 - The addition of an organic base,
such as 4- et hyl nor phol i ne, triethylam ne, dinethylaniline, pyridine
or quinoline MPH% I f a conpound of the fornula I
in which L desr%]?glsﬂg?—lq?eqﬁe%c e ﬂ\?\}(ﬁﬁ an 5 amine, a coupling reagent
is preferably added before and/or during the reaction, for exanple

et hyl 2-ethoxy-1, 2-di hydr Qqui nol i ne- 1- car hoxyl at e, propanephosphoni c
cycl oanhydr i ﬁ‘%?%ﬂﬂp&éﬁ%g% fasemPeLpds ofthe flermuia | -

tetramet hyl uroniumtetrafl uoroborate (TBTU). 10The reaction is
carrieg out by met hods which are known to the p gan skilled in the
art. RE3ction is initially carried out in a

Exanpl es of suitable solvents

féiroleun1ether, benzene,
ydr ocar bons, such as C | or oet hane, carbon
tetrachl oride, chloroform hane; al cohols, such as

nmet hanol , et hanol, isopropangfl, NoN n- but anol  dr

tert-butanol; ethers, ch ag t her| diisopropyl ether,
K§, such as ethylene

dtfch as hexane,
j nat ed

hydr ocar

tetrahgdrofuran (THE) or “gjokane; ;
gl ycol ﬁDnonethyI or nonoef hyl ether, ethylene §lycol dinethyl ether
20 (diglyme); ketones, sug%sas acetone or butanone; am des, such as
acet am de, di net hyl acetami'de or dinethylformanmide (DVF); nitriles,

such as acetonitrile; sulfoxides, such as dinmethyl sulfoxide (DVS0);
carbon disul fide; carboxylic acids, such as formc acid or acetic

aci d; nitro ioospishnds, such as nitronethane or nitrobenzene; esters,

such as ethyliacetate, ,or 25m es of the said solvents. The

sol ve(r)l:th@i s p'grti cul arl?ﬁ'ﬁ}t%?gg%%)ng@ét(@rﬁﬁﬁrl Haber AVF. Dependi ng on

the cofditior3 psed, tdeH §fddcPich ' n ' and

14 days, the reaction tenper atdurgle?]gygé%)a%%ﬁbgﬁe&?&bé%%%ﬁet’
(CHa)nAr, Hal, OH or OA,



WO 2010/ 066324PCT/ EP2009/ 008061 - 32 - Conpounds of the formula | can
f urt her norVe0 BY1E106433bl y be obt ai ned by reacting a conpoundCIfEP2ZB/008061
formula IV with a conpound of the formulg V. The reaction is carried
out under conditions as are known to the person skilled in the art
for a Suzuki reaction. The starting conpounds of the formulae IV and
V are generall nown. If they are novel, however, they can be
prepared by et bds kn@aﬁ:hpmdesendeemtl)tthhommapmmmsiemfote ke A, ¢CHig)BleY/,

L preferably denotes 0 reaction is carried
out under standard conjd@mﬁgo&(cs'/)ﬂ%ﬁ){%l?b)@ﬁ Dependi ng on the
condi tions usktand RS, r eegdthenwith e Nsatopt WERRAICH tﬁéy"aﬁ"é anééél'tﬁéo@@%te
14 days, the reacti on tenperature i s between about” -300 and

normal |y between 0 and a1%@iurated penaatienaked Ob@ttcm@tm rmboat Oﬁblcacitc lnetea-

90. Examl es of suitabl rocarbaon

hexane, petrol eum et her C?C Q@%HZ&W%H%Z@ or P di- @ﬁ%%wﬁ??ﬁlgﬂa by
hydr ocar bons, 20such as-latl,rAc(rm@g)g@HhmﬁggOAl((ZHQ)IHNHIZO(@Q;)L‘@@@H car bon
tetrachl ori de chloro- formor | or onet hane; ol s, such a

net hanol , et hanol , ISO[SQ&Q)&'Q(QOAH nHr"\CQAb@tQMHt Q)@NHA CONAA

Egﬁaﬁ%?g%raﬁt ?_(Ia_lr_;) or g@i%ﬂé)eﬂp%ycg}? géljbﬁﬂ E%Hgﬂ’@?{%h may

gl ycol nononet hyl or rmnotalmgalfuﬂhem ioétMyG)@meI/cglf‘yetdmsl,l nmet hyl et her
25 (diglgyne); ketones, ’Béﬁ"@ acet oBe or butanone; anides, such as

gcet am de, di met hyl acef"'él1 ¢h. dn REERIPNT BREARRRET PravAye oxipised, es,

such as acetopitrile; dehbd desor stgh as dimet hyl sul f oxi de (DIVBO)
carbon disul fide; carboxylic acids, Such as formc acid or acetic
acid; nitro @énpounds, d@ﬂ@wsaﬁ‘lemyl m}nbrthyé,rtetrahydnohapbmytenblpheayleeach
such as ethyl acetate, m. Xt ur

ts.
Particul ar preference |§ f‘"v S utngu Wﬁiﬁﬂ‘{or 'inSPBe tr\éifeﬂf‘éfsehcﬁ(w
and/or water. WO 2010é@©@&2!§?@4—@1’2@9%@§0@j|42)n(§ﬁ (CIYOLBRUBAS S@A

t he forgula | can furthernore preferabl’y be obtai ned by reacting a

conpound of the formul 2CA MQH C&%n@ﬁuﬁ&ﬁ@ﬁH KB‘“DO(@HI;)@[CG@A TRMH,,
Soki116d in the art foC AR, GENIRAL SR CHOMA I g Ml st Be.
th he for rrult ﬁe Vi ang Vi (CHﬁ)ﬁNgane{c%%ryH\xHé&mkm SDQNHk@MZ)qNﬁQ SY)‘ENHZ,
owever ey can be p nmet hods known se n
conpounds of the forwé@oﬁr}& gé?WﬁQﬁ‘@'H&@Heﬁmggqfﬁ CON"H@HZ&:&@O&)‘h
is carried out under s qq@@(g_, gld OIQFI('Q.‘B C?'lz?&?b'H %HH ?\E\’é
15Dependi ng on the COﬂﬁIItIO{“I 3 erea(c h Trme 1% é @R‘”_!f
few m 58 utes and 1|4I dEYINH{Cd,)peldAL i ofaommﬁmggm&, leDl‘bIGE@\HQQCmeﬂlor
-30 and 1400, nornmally 00 in particul ar between
ibout 60 and about 90. (@Q%F‘@éﬂm‘aﬁk able inert solvents are
ydrocar bonsHesuch as 86x&88.a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be

unsubstituted or mono-, di- or trisubstituted by A, OA, OH,

25 phenyl, SH, S(O)»A, Hal, NO,, CN, COA, COOA, COObenzyl,
CONH,, CONHA, CONAA', SO,NH,, NH,, NHA, NAA'!, NHSO,A
and/or =0 (carbonyl oxygen),

A A each, independently of one another, denote unbranched or
; branched alkyl having 1-10 C atoms, in which 1-3 non-adjacent
0

CHz groups may be replaced by O, S, SO, S0O;, NH, NMe or NEt
and/or, in addition, 1-5 H atoms may be replaced by F and/or Ci,
or cyclic alkyl having 3-8 C atoms,



20petr ol eum et her, benzene, toluene or xylene; chlorinated

hydr ocar boh8 20WsE24s tri chi or oet hyl ene, 1, 2- di chl or oet h&¥a/ERZAIHHH061
tetrachl oride, chloroformor dichloronett@ane; al cohols, such as

nmet hanol , et hanol, isopropanol, n-propanol, n-butanol or
tert-butanol; ethers, such as diethyl ether, diisopropyl ether,

t et rahydrof ur an (THF) or d| oxane g\%ycol ethers, such as ethyl- 25
ene gl ycol ndhonet hyl ohér, ethyl ene glycol dinethyl
ether (diglyng); keton tone or but anone; am des, such
as acetam deq?dl met hyl g%ntogérr%cze??? Bfcjllgmst hyl f ormam de (DMF); nitriles,

such as acet anid phérmaceuttitalli desble satth and stéreeldoyers whérewf, dﬁclﬁ%%}x—
carbon disulfjde;  car oxygl c.acids, such as formc acid or acetic

acid; nitro CHFPOlIRERCT IRGY iR¥PSs ni tromet hane or nitrobenzene:
esters,dosuch as ethyl acetate, or mxtures of the said solvents. WO
2010/066324PCT/EP2009/008061 - 34 - Particular preference is given
to ethanol, tQai@ventien Fﬁ&hﬂ@){tyéft}@anmp@mﬁsmfm ’&JTmuIatI aisd bats tresreor e
possible to r ound of the fornula | in not

conpound of taﬁw %Prﬁchs P T8y NEmIpPR ’HBI%COWF' ﬁh‘? ?%W%bﬁ@dt 0
ani no groups,pHapimaexsafidgdly Uxabhy shiegeaabhis aRd @?é’l%)ﬂls%h%‘rglth%of char—
Pd/ carbon in an inert solvent, such as nethanol or et and/ o
converting a@Q§ﬁ%Wj@ﬁb@b into a car boxyl group and/ or

convertiong an al dehyde group into an al kyl ated am ne by reductive

dm nalOtion and/or esterifying carboxyl groups by reaction with
al-cohol s and/ @) corvesrhpogndiof thedBhauizdes into an acid anide by
reaction with an am ne. Furthernore, free am no and/ or hydroxyl
groups can be acylated in a conventional manner using an acid

chl oride or anhydride or al kylated using an_15unsubstituted or
substituted al kyl halide, advantageously iy i nert solvent, such as
di chl oronet hane or THF, and/or in the prese of a base, such as

tri et hylsam ne or pyridine, Rt tenperatuf pet{veen -60 and +30. Et her
cl eavages are carried o § hksh/arle. known to the person
skilled in the art gs20 carriedibut in a suitable

sol vent, as indicated ag - epably by addition of boron
tribrom de. The reaction : preferabl yllcarried out in
di chl oronet hane at a reacg}i : ‘gre bet ween about -30 and 50,
normal | y between -20 apd et ween about -15 and

about 0. 25 The invention al so reI at es to t e conpounds of the
formul ggl 1 WO 2010/ 066324PCT/ EP2009/ 008061 - 35 - i n which
10R1denotes H, Hal or A, R2, R3each, independently of one anot her,
denote H, Hal, OH brwhish Xdenotes CO or SQ2,

. R', R?, R® and X have the meanings indicated in Claim 1,

and L denotes F, Cl, Br, | ora free or reactively modified OH group,

25 is reacted with a compound of the formula 1|
NHR'R® 1
in which
30 R* and R® have the meanings indicated in Claim 1,

or



Adenot es unbranched or branched al kyl having 1-6 C 15atons, in which
1- 2 non- ady Qe @® groups may be replaced by 0, NH NVEPCIEPRRL/008061
and/or, in addition, 1-5 H atons may be a@epl aced by F and/or C, or
cyclic al kyl having 3-8 C atons, denotes F,
Cl, Br, | or a free or reactively nodified OH 20group, and salts

t hereof The nmeani ngs and the preferred neanings of the radicals

i ndi cated are those as indicated above for the conpounds of the
formula I. 25Phar j t her forns The said
conpounds acggrdingpﬁﬁﬂPh@%#ﬁ@g#ﬁﬁﬁﬁngﬁﬁ}be used in their fina
non-salt form On the other hand, the present invention also
enconpasses the use t hese conpounds in the formof their
pharmaceutical | y acceépt. apReé salts, which can be derived from
various organi c and i nor/ganr§ aci ds and bases by procedures known in
the art. Pharnaceysd call ept abl e ﬁﬁlt forms of the conpounds
according to the inventign are for the nost part WO

2010/ 066324PCT/ EP200RFEX8061 4336 - prepared by conventional methods.
| f the compound accgrding to the invention contains a carboxyl group,
one of its suitablRSsalts can be forned by reacting the conpound with
a suitable base to give the correspondi ng base-addition salt. Such
bases are, for exanple, alkali netal hydroxides, 5including potassium

hydr oxiqge, sodi um hydroxi ge a | 14t hi hydr oxi de; al kal i ne-earth .
fretal hydr oxi des, é%%“cgkgbgr’i m ﬁ}‘g%&é"% Eiganings IRgabsd metlaim 1,
alkali netal al koxig#@Hall OdeRNBERrSMARE SSDUME et hoxi de and sodi um

propoxi de; and various organi c bases, such as piperidine,
di et hanol am ne and N-net hyl gl utam ne. The alum niumsalts of the

conmpounds of ; : lLikew se inGgluded. In the case of
certain corrp(')S’lhflg s?%é Wt&ﬁ}ag ?%rbprﬁ@id Pf%\é\ﬁoﬁ'—ngk’gﬁti on salts can be forned

by treating these conpounds with pharmaceutically acceptabl e organic
and inggganic acids, for exanple hydrogen halides, such as hydrogen
chl oride, hydrogen brom de or hyd i odi de, other mneral acids
and correspondi ng salts thereof §Pch as 15sulfate, nitrate or
phosphate and the |ike, and allkylx and nonoaryl sul fon- ates, such as
et hanesul fonate, tol uenesul fonat e and benzenesul fonate, and ot her
organi ¢ acids and corresgf‘nlng sal tR' t hereof, such as acetate,
trifluoroacetate, tartrate,
salicylate, ascorba

mal eate, succinate, citrate, benzoate,

van| i ke. Accorgjngly, pharmaceutically
acceptaBIe aci d- addi iogéiﬁlts of the compounds of the fornula I
i ncl udé~t he foll ow ng ates. adi pate, alginate, arginate,
aspartate, benzoate, benzen¥sul f¥Aat e (besyl ate), bisulfate,

bisul fite, brom de, butyrate, canphorate, canphorsulfonate,

capryl ate, chloride, chlorobenzoate, citrate, cyclopentanepropionate,

di gl uconate, di hydypg QR&@S&Q@ﬁgypggﬂk&gﬂ@%@é&@hﬁﬁﬁgﬁq?cy|SU|fat6,

et hanesul - 25fonate, tfunmarate, c’acid),

gal acturonate, gl uend Lhigtdeoatierogcweithet boropiciacivistsr radical,
glycergghosphate, hem succi nate, hem sul fate, heptanoate, hexanoate,
hi ppur &e, hydrochl ori de, hydrobrom de, hydroi odi de,

2- hydr oxyet hgpesul fonate, iodide, isethionate, isobutyrate, |actate,
| act obi onate, mal ate, nal eate, nal onate, mandel ate, netaphos-
30phat e, met hanesul fonate, nethyl benzoate, nonohydrogenphosphat e,

2- napht hal engsul f o ni_cot.i nate itrate, oxal ate, ol eate,

pal moat e, vﬁfzo1o$3%§§§&ﬁ8##éﬁ%56§?3%§@61 - 37 - pectinate,

persul fate, phenyl acetate, 3-phenyl propi onate, phosphate,
phosphonat e, phthal ate, but this does not represent a restriction.

Furt heB®ore, the base salts of the conpounds according to the
i nvention 5include alum nium anmmonium calcium copper, iron(llIl),



10Sal ts of the conpounds according to the invention which are derived
fron1pharﬁ%9§ﬁ@ﬂ%g£fy accept abl e organi ¢ non-toxic bases PCTGRRIB09/008061
salts of primary, secondary and tertiary2fm nes, substituted am nes,
al so including naturally occurring substituted am nes, cyclic am nes,
and basic ion exchanger resins, for exanple arginine, betaine,
caffeine, chloroprocai ne, 15choline, N, N -dibenzyl et hyl enedi am ne
(benzat hi ne), dicycl ohexy i pe— diBf hanol ani ne, di et hyl ami ne,

2-di et hyl am noet hanol , 2-di ng am noet hanol , et hanol am ne,

et hyl enedi am ne, hkethwipnrp Q : N—ethx@piperidine, gl ucam ne,

gl ucosam ne, histidine, "hydrapamine, isoprOpyl am ne,. |idocai ne,

| ysi ne, meglum ne, N nethy—® gl ugam ne, norpholine, piperazine,

20pi peri di ne, pol yam ne rfesins, procaine, purines, theobronine,
triethdnol - amne, trieghyl am ne, trinethylam ne, tripropylam ne and
tris(hydroxynet hyl ) net hyl am ne (tronetham ne), but this is not
intended to represent a restriction. 25Conpounds of the present

i nvention which contain bgsie¢ njtrogen-gontain- ing groups can be
quat er ni sed using Y& u@% és F%%ﬂ%ﬁig‘aﬁwﬁh%mms ingicaéschifptlaim 1
met hyl, ethyl, iso < ‘ (ol r om i odi de;
di (Ct-Ca)al kyl sul %“?2%“6?‘2‘?85%%’?? %%'%%Fﬁﬁféﬂgﬁgph%gﬁaﬁam

sul fate; (G o-Cl18)al kyl halides, for exanple decyl, dodecyl, lauryl,

nyristylg 30and_stearyl.,chloride, brgom de and |odide; and

%riyl (G - C4) al'iﬁacﬁ%ﬁ‘ %’&Es"’} C?@POHQ%HE&? %’é’ﬂi‘i‘% me ori de and phenet hyl
yr'om de. Both water- and oil-solu- WO 2010/ 066324PCT/ EP2009/ 008061 -
38 - bl e compounds according to the invention can be prepared using

such salts. The above-nenti oned phaeuti cal salts which are

preferred include 5acetate, triflud itate, besyl ate, citrate,
fumarate, gluconate, hem succi - ppur ate, hydrochl ori de,
hydr obr om de, i sethi onate, ) , lmeglumne, nitrate, ol eate,
phosphagmat e, pival ate, sodMimyf osphatg, stearate, sulfate,

sul fosal i cyl at e, E@étrate thl omal ate, tosylate and tronet ham ne, but
this is not inten L 0 SING a restrich}Pn. 10 The aci d-addition
salts of basic conpounf gcordifhg to the i Jention are prepared by
bringing the free base .| contact with a sufficient anount of
the desired acid, causing theNforHdj on of the salt in a conventional
manner. The free base can be regenerated by bringing the salt form 15
into contact with a base and isolating the free base in a

convengpRonal manne T se forns differ.in a certain respect
fron1t?g correspondiWﬁnﬁé%tﬁ%%ﬁﬁﬁgFﬁgpﬁUpgm?&ﬁfWégﬁgﬁt*to certain
physi cal propertieand#H#aihdapofel d8rdtés ¥rdrhinedrasdingl vents; for the

pur poses of the invention, however, the salts otherw se correspond to
t-he respective free base fornms thereof. 20 As nentioned, the

Becoraing toothe" Prvae SonTd PR A PR b Aed b e B SR, o

al kali metals and al kaline-earth nmetals or organic am nes. Preferred

nmet al s.are sadi um potassi um nagnesi um and cal cium Preferred
250r gaﬁ?c anﬁﬁ@@%@sl@ﬁfﬂ@ FHBH%$F’§ Aledaken iminean tbahydopes eadree)vates

chol i ne, di ephgee ) h -~ | - 1 nd
procai ne. Thg basg-ad i#P@%’ggﬁ?fﬁ%?gggggP%&%gﬁgg%H %ggg%%&éﬁﬁagto

t he i nventi ohhairventiopeaieardigtesrtotige steredisofmees (B tohasmg) Bnd the
contact with fficien no 30 of the desired base, causing the
fornatioﬁ‘ofhﬁwéﬂﬁ%%ﬁaFﬂ&ggﬁﬁﬁﬁbﬁ§?895P°Hﬁﬂﬁe§éNQE@(#F@%CﬁﬁﬁﬁhB A e
regener at ed ket RoédidatiidctoploflASASOREAL RS Yhibn ARl dhradd

isolating the free acid in a conventional manner.
2010/ 086324 PeEcErer0IMI08 (@ their Beitual Fitadtivedors. $dhates adk, fbeexample,

certai n respgghol bPHH,BRESF SRAAALLY Salt forms thereof with



10phosphat ﬂ' aodj.um and tri hydrochloride, but this is not intended
to repre-‘ggﬁ 1(’Z’ﬁfqz{é%triction. Wth regard to that stated PAI&IE09/408061
can be seen that the expression "pharnmecgtically acceptable salt” in
the present connection is taken to nean an 15active ingredi ent which
conprises a conpound according to the invention in the formof one of
its salts, iqDﬁggticular i f formipparts inproved

t.his salt
phar macoki net'i ;5‘?%%#“’9?%%“%#]? Herivativescanerdgken fe Meako iy Ar@mnie: et he
free formof 4418 @fqﬁé\é%nwaﬂ:hagla%eléro%%?d%e%bgﬁﬁ hd E%@@E Ifé&epr n
active ingredient used earlier. The pharnaceutically accep apIe BRIt
form of the adugw®nmpmines. 20di ent can al so provide this active

i ngredient f fiLrst.tinme with desired phar i peti roperty

whi ch i % di dof?%’%dp‘?%\‘?%}["é\t}‘ﬁeﬁeﬁfeéﬁ‘&e% m@@@&%&&é’rﬁg‘iﬁﬁ%@?‘v@wﬁ%? ML o

on the phar naen@dyesn Godifed WS faEk) ' [ ' idd-S

t herapeutic efficacy in t_r?e body.@.pgjé%gre;)ég%& sbgg@g\gdr?%g’f%@t%ﬁ%& 815@6

i nventi on nayPaRiideriang) whish sge rapidlyetieavas! - thewrganisir toative éhaafiective

accor di ngl L DyvAald i jc fornms. They can therefore
9y QefiboliYs %do%ﬁﬁgﬁ{)‘@ﬁ‘é A y

exist in racemc or I n optic a rm Since the

phar maceut i calhemet alsd inclede biogegariimns B8lyaier Ui BNSOTRHE Fmpdihda0
conpounds accordi(gﬁgto t he i nvention ma%pdi ffer, it my be desirable
f ibeHefas

to use the erfYl (2 the ipvepiay assdeser fapdeiuetntod. Bhannt hid,
i nt er meldl at escaR ({)?gg_epar ated into enantioneric conpounds by

chem cal or physical "WDO 2010/ 066324PCT/ EP2009/ 008061 - 40 - neasures
known to the person skilled in the art or even enployed as such in

t he synt hesi S I n the .case.of.racem c,am nes, di astereoners are

formed from tHE FARIFEFENsETErtvEAMBUNMsANS e RNt of aericament or
resolving a i i [ call
hotive moi go Prermavam A acile Mo ABhCult SRl g LIGHLA & fefiRbl co! 1Y
di acet yl t ar t &F$RonNES Whichiib saugiyl aratesinedc fracxdmpia ideh reseercier oaphysi-

acid, Mactic | d, i tably. N-protected am no acids (for exanple
Nbenzoy! pr ol icf]agl 'g]ra ﬁéjébl‘tenf’g%t??uﬁ%mf% g'l“i“ﬁ‘@) , or the various
optical ly acti Wﬁdﬁi@ﬁaﬂmﬁé‘aiiﬁﬁi”ﬁle@%@lﬁicam( efe8fPANRERP Yk Ss
chromat ogr aphi ¢ enantioner resolution with the aid of an opti caﬁ]y
active resol WHYHYEHEN. (GasRPAIREMSthea goresponding sybjsistmiodiasciote,
cellul ose trigacatas &I% ?'rqé%e{hb%ﬁ@‘&@gscﬂnﬁ%r bohydr ates or

chirally derivatise acrylate po BF15%ed on silica

gel ). Suit abirepedveeiriteniihgrtradiinent) Wepding, BleRcATLIEBHEIRMaAbAUIS diSes -
15vent o@i xtures, such as, ?rrp e, hexaneli so%r opanol /

. for exanpl )
acet onftri | eSYRHOME Han0HIoN, complaint, discsdenss: side viectsrmraiss the reduc-
furthernore ¥ e : or
physi ol ogi cal Iébaggfzee%%irf% %@fggg?ﬁg’r%o &Pg{r{%?ﬁ'es%gt%erpar ation of a
medi canent 20bhgHarmithenapedicatyp efiostive ampuntralg@ehtOpassdiythe amounts
non- chem cal thgds. Trt1e§ ccan be converted int? a sultabl e dosage
form here to&’ﬁ% "SETFPUNE FPloinsteasing seima physilegicaliangionseni - | i qui d
exci pient or adjuvant and, if desired, in conmbination with one or
nor e f5§t her_active ingredients. 25The invention furthernore rel ates
t o medf2anent §edavaitiosi aigp mlatesdotmixtives offmucemposndsiohietformbia |

i nvention an ically usable derivatives, so|vates and
st er eoi somer g%ﬂé’%%?ﬁ@fﬁ'ﬁ’ﬂg*’%%ﬂ?@% r@'ﬁgé‘f%%f’%lw %’?ﬁ{err%@'in@@,,qahd
optional |y esxamplninghengfi®n:adi2ves! $:4, 30Pha{arecens bral1doer mul ati ons
can be adm nj(]i tered in the formof dosage units which conprise a
pr edet er m ned"&F®AM PaficHEyselfenghldnixitrep of siwoecisomeric @
2010/ 066324PCT/ EP2009/ 008061 -41 - age unit. Such a unit can
corrpriiq?, for exanple, 0.1 ng to 3 g, preferably 1 ng to 700 ng,

ar

partic | yFor 2 eaditdly whictyoteuriifremhandnoe, ERIDRBAHINEGRE hdhdrii-

the i nvention q:e endi r{ﬂ on the condition treated, the nethod of
ent of one another.



10 type can be prepared using a process which is generally known in

t he phar m¥@&i0®e§324rt. Pharmaceutical fornul ations can RETHPARIGOEAS061
for adm nistration via any desired suitaile nethod, for exanple by
oral (including buccal or sublin- 15gual), rectal, nasal, topical

(i ncludi ng buccal, sublingual or transdernal), vaginal or parenteral
(i ncl udi ng subcut aneous, intranuscular, intravenous or _intradermal)
met hods. Suc\b@ienandbeloms tharadiealp regarardmetendk 'alR?, B odtReand Xown

in the phar (! : far ex l.e, conbining the active

g edi one w e e thsAfibediicpdateq SR G fiRdy bilsa? exdimsabintiatsd
fornul ati ons ctbdaptiesl for oral adm nistration can be adm nistered as
separate units, such as, for exanple, capsules or tablets; powders or
granul es; solutions or suspensions in aqueous or non-aqueous |i quids;
edi bl e 5 oans . ailain-water |iquid enulsions or
25wat er - i n-oi%rP?wéagﬁgiﬁlggb#ﬁggywor exanple, in the case of
oral adni ni stBGEi @Bondémetes esnrbatylaxyicabb@tylor capsul e, the

active-i ngre(}.\it en ,coqgon nt can bﬁ@cqnbi ned with an oral, non-toxic
and phar maceut Pt '@Pg)b@%‘ﬁﬁtﬁsia ntlS gRBraichse (liRganh ogbranched, and
soexanpl e, etanpla, Qlyseror, 8 wabeio Bskchite A K& pifRABH] o Brably
prepared by comm nuting the ‘conpound to a suitable frne sizé an
mxing it w tdengteshaetndeethiic aroms dspprepy!, babyli isobets, isecdusylrorltart-

, h,as, VO 2010/ 066324PCT/ EP2009/ 008061 - 42 - Le,
ener AU i s O O T o0RL 0800 £ 2 5 xamle
flavour, pr e$ﬁéfﬁ§tprd;?l,b¢eﬁﬂﬁ|5r%®9F, HeRgl dyeormay. b Jﬁ-%tﬁglpggg@;ﬁzggﬁ 2-,

Capsul es are produce y preparing a powder mxture a
above 5and fill.$i.ng2shdfedr get-dimetbybingyl] § om2etwihutyl, Gétignt-snethyl-

| ubricants, as, 108 i,ahly di rse silicic acid, talc,
nmagnesi um st 23‘? 'e,% eéﬁa"ﬁc% ﬁ%\@é@pﬂé‘ﬁ?_ BBh?gﬁﬂWEﬁ’@’HFHPQQm in solid
form can beAaddatvéry pangcupen prefiatldendies eyl hAgngi1,12, 894 50r6 C
operatiq@n. A disi nte@g{;ant or ‘sol ubili'ser, such as, for exanpl

€,
agar - agar, c&NanPERBEaNethyl elddi orarvhriseniapy, bityhdsobutile aped ubd,
added in ord 5O I jd | car after
t he capsul e E%rétb%@e'%'gilgﬁgpﬁhﬁg@g!@ﬁ%wﬁ|¥)fe ?]f(tlaefylyr?% gfr&rneérquﬁgl}l?,ro'
sui tabl e bi néémng, |ubricants and disintegrants as well as dyes can

i kewi se be ingorporated,into the m xture. Suit- 15able binders
i ncl ude st ar@h?‘\ § Oa?z?cﬁ'b‘flerﬂfg?u‘rn ?p§ﬁ‘§%ﬂt& ofQinanather, ginbssnghsideor
gl ucose or bet , ! e;f 2% _ l~@n
D mt etk e T e R i L T F B R R G s,
al gi nafd, cammuxheeenigtedby @ &SOpSOeNhy NMe, i NEDIsLchasetr sxathgiae

i ke. The Iug[' nts s?d Ln_these dosage forns include sodi um
ol eate, sodi nﬂ"gﬁboé(ygtﬁé( 05%%%% nﬁJHPB'Eog)é(}-ate, sodi um benzoat e,
sodi um acet ajegr A0lso Aehblerrdydac ang! tdheidalike). C}?ﬁ)aﬂ%@ﬁ%}‘?gﬂé@rgﬁnoms

i nclude, without being restricted thereto, 'sta ose,
agar, bent onFY@oPsaavt Kyalohulil.aevdoremyll cxeohans or sptlobsplyt €yiatic mlkyht ed

by, for exa i r. mxt ranul atin r

ary- preser ng i e RIEPBFereridy BRASES, Gl e farhedineatin otng
25 pred8i ng theoketyimetijixture to give tablets. A powder mxture is
prepared by E'Xl'?gg%’ﬁ r]e conpound conm nuted in a suitable manner with
a diluent or4C lalibdene denpiasd Ty sa@EPlaneydqnopyaISthylane Ior gyclo-
bi nder, suchnhagyinfctiyi&x@npl e, carboxynethyl cellul ose, an al ginate,
gel ati ne or pof{/w nﬂ'pyr'r ol i done, a dissolution retardant, such as,
for exanple, paraffin, an absorption accel- 30erator, such as, for

exanpl e, a gyat.ernar alt, and/qr an absorbent, such as, for
exanpl e, ben#@%ig ,'C%Q@YPW%W 8‘3&“& ulf PRSL GG Bdenprdesiydeond xt ur e

can be3Q@ranuj i ' ' j 5 f, e,
VO 2010/@ oaasszflﬁ‘:;@hc%r '%2%%?%%%8%151ra%ﬁ§d %I@f/ ?‘ﬁﬁ?’gs*fg?%ﬁﬁ%%%ti@?“i&éﬂ%

non-adjacent CH; groups may be replaced by O, NH, NMe or NEt and/or, in
addition, 1-5 H atoms may be replaced by F and/or C|,



oil in orggh]zéo%{%r vent sticking to the tablet casting nmoulds. The

| ubri cat ed” MZYP& s then pressed to give tablets. The FSHFARRL08061
according to the invention can al so be cbdfibined with a free-fl ow ng
inert excipient and then pressed directly to give tablets without
carrying out the granulation or dry- 10pressing steps. A transparent
or opaque protecti.ve, layer cqnsisting of a shellac sealing |ayer, a
| ayer of sugaf' %’Pﬁlﬁéivﬁéﬁv'ﬁﬁ%égi%ﬁmﬁgﬁ a gl oss layer of wax may be
present. Dyes can be added to these coatings in order to be able to
differentiate petween different dosage units. 150ral |iquids, such
as, for exanpRepreferably denoteyiHyfialand\, ek pasicutzaly grefepalsly H.pared in
t he form of its,.sp that. a given quantity conprises a

pre- speci fi eﬁ%ﬁ%&%ﬁ&%@@éﬁﬂﬂ&?&h WPSB@eRﬂWye&@V eparswtimgr. H,

di ssol V@ ng t Nealc ORPEHTA, iverapadidUReY Hrefirabiyan P’Y'ézhn%t@c?ﬂé,g%g}@g,

flavour, while elixirs are prepared using a non-toxic

vehi cl e. Susg¥RBPENST BARME®XYor - 20nmul ated by di spersion of the
conmpound in a non-toxic vehicle. Solubilisers and enulsifiers, such
as, for exanple, ethoxylated isostearyl alcohols and pol yoxyet hyl ene

sorbitol ethdtl Riprefeabigtdenese, i lkavhwasadstidiarRient's 6f Bnasnokifr, H,
exanpl e, peppeé{}r]ié(ﬂt oil or patural sweeteners or saccharin, or other

artificial svB Sty aprepyhdsqnreey!, bulyl, lisakaitylssewbutvtided-burg, pantyl,

dosage Wit f ' i pi ' Ny 0 f ired, be
encapeul at ed TSROl o8O Bliab i), ekt el ivel
in su?:h abvvayletprhxdt. 1Z#Wdrm%m,a-ﬁkngx}ymm?gde?ﬂy{,rzem'qumn. frﬁjgﬁh .r|,a|§, for
exanpl e, coating or. eddi ng of particul ate materjal in polyners,
vax and the |%”R'B?e§t¥ﬁ?ﬁ§'”b%ﬂga[rﬁla%~1a'gemyéﬁ*‘fﬁgh @WEM'-BH@@H@@@Q—%%H
sal ts, sol vatgsthgnsr #uteliglogi cal Iy functional derivatives thereof

can al so be adm nistered i'n the form WD 2010/ 066324PCT/ EP2009/ 008061
-44 - of liposone delivery systens, such as, for exanple, small

Vest ol ee, Ui poebTbE" prerBlidy BRhel e dpodifes duing SpEIM o ubicr ey
as, for exanpre boﬁb@di,eB,BElﬁl@ybdro%bﬂﬂfdl’)Hlamrﬂﬂio%yl,%h‘é‘%ﬂpﬁi,i é%sélgfé@gft igﬁs}fe;rﬁHS

The conpounds, accaording to the invention and ‘the sa
physi ol ogi caPInyLfRipRiAdidylamodeholinyt. ipysidyk perretyl, imidazal\d cbdreimeldzobl ed

. | . y S o P | . which the

compound ol SEricul ¥ PRRRIERYE SabhRt WDl \KRLOEh e SoMgaSodliphida-1 o

)01 0 A A C0 0 om0, (O 0O
S | [ :

po?/yhy rgggypf%%%”ﬁé@éc@%%d&%%?&ONHz, (POleA, CONAA, _

pol yhydr OXYGUU(E@?{?%)@FH?%QB%?QJO %ﬁ{gg}%ﬁ%&ﬁ%gge oxi de pol y-1ysine,

iubstitut ed by pal adi cal s. € C may furthernore be
coupl ed to aaodidswhith, in addijoadate & aohy mayshebkidikedr e suitable for
15 achieving controlled rel ease of a nedicanment, for exanple

pol yl actic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid,

pol yor t hoest af dengisy &7 i hydrQ S». PRl MCy tes
and crggsli nkedegr :ﬁphﬁoxgbmf%’&g?%f?&r%b%gﬁ%{?yb? : ﬁgﬁf%gﬁgﬂﬂ%ﬂ
20Phar fiaceut PodN- Plop-RIRM PNy astapt-edt f-soptomisrderyiyad-, md o pitetrsdtyon
can be adm nj e i nd ndent plasters for.extended, close
contact wit hb rt?%@ﬂ‘e%i' gg'rén{bs'ﬁg&of(ﬁ@h?@éi %X 4t 0T PrAioPnepyl. 8xdRApPEP- t he
active i ngredinindphean, e, debi paneshatiamiitSpRbaat &7 npyorir{p(%?,g‘%mpgsi s,

as described in general terms in Pharnmaceutlcal” Researc 318
(1986). 25 PREMAESRMERheshPounder Bdgstamidophenypos ah- or p-methoxy-

adm nistrati be. farn oL n ts,,Creans, suspensi ons,
ot ong e R ST T S Y
30For the tr@ap-lfrﬁrﬁ-dbﬁeﬂ"iy@rﬁiyie)m‘(erm,hﬁ,rtﬁ@@tqﬁﬁN—dihﬁWamﬁﬁca‘%@fWﬂ-e
nmout h and ski,n he fornul ati ons are preferably applied as topi cal
phényl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-

phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-



15Pharmaceutical fornul ati ons adapted for nasal administration in

whi ch t he WARHIPEP6334bst ance is a solid conprise a coarse PEOVRIG09/008061
having a particle size, for exanple, in4de range 20-500 m crons,
which is adm nistered in the manner in which snuff is taken, i.e. by
rapi d i nhalation via the nasal passages from a container containing
the powder held close to the nose. Suit- 20able formulations for

adni ni st rat i GhlEPREBHI Os Pir-agr PfMetydsulicopmidd)pheayll bgundors-(oathyler

bst jjv.e- i dient | uti i t il.
Phar mceut | ¢Sl PAPIRNEIM s Mo S eiopTBakhoni 1Bt AP O -2t o
25enconpass fg-aslinosuifohyiphbayieoduit 6r pleafbSiyphenili 61 rhasr featsngt at ed

by various ty e?] of pressurised dispensers wth aerosols, nebulisers
or insuffl at drethyiphenith Seunr BEP-GEBReHrRetheX¥hambifudheoprefergblya?, 3-,

adm i €12t | o <9059 03U AEY A NRPA! 9%-, bATPIRS 3 5 BRI

gel s, pastes, foams ol spray fornulations

2010/ 066324 PdIGEF2POSNYOAME 12 4462 5- Phev, ispsenit 3 6alibiopidpHerhi, Ns- or 2,5-
adapted for p r.ﬁ_ntsral 2 m nistration include aqueous and non-aqueous
sterile inj ecXTBRPAGMN It £.0n8T ShBiMehAyyRiIfYS:d-Biier4-chissephenyl, 3-amino-
bact eri ost at iscshiapsd 59 5 rear M ehot Bey Bl Rl QN S
rendered isotonic wth nﬁhg%bfiglgé&g?%gkr%\@h%l %h?e?r];]o%ggyfﬁé% e%};‘?and
S5aqueous and amncdroklotsphenyt, i2-ritrout-peNsdiowmshylapirah ordynicrorhN Ne sus-

i di a,. hi ck . The f | at | be ad di
ol ordose. BRI BEEREER, 2 hErb TSk rare: Sadt-ed MmadhBsoand
viial's, and st edrithlofateagt &4 edritdStReRiHes g L- b -3?62d¥cﬂﬂ$r?§iﬁér¥yl,

the addition of the sterilé carrier liquid, for exanpl e water
i nj ecti on puPpedeshenyindS-diddpe-étaminepbenyludditioso-deciiasmphenyl, 2-fluoro-

I nj ection solut, S lon repared in,accordance wth the
relci pe can bggé)ljro ep&%@&’r%’%@ﬁ@érﬁ o %mmggﬁgrjylg 'ﬁ’ﬁ?ﬂn@é&gﬁgh?’é}fﬂﬁ"@f‘gr | t
goes W t hout 3sehjorgsmethoxyphergdi3-tiolord-a-ddetamlRidpheRdl BLAUYré4-heth-
mentioned 15 constituents, the fornulations nay al so” conprise other
agents usual XHPRERY.3-2MiNeH-Medpdrhenyd 3-pblopardtacsiamidoppssylosr 2,5-
formul ation; gt heg I-H%hf&é@ﬁ@r"qﬁ’ formul ati ons which are suitable for
oral adm nistrati gn may conprise flavours. A therapeutically
effective anount of a conpound of the present invention 20depends on
a nunber of factors, including, for ex | e, the age and wei ght of
t he human or%mqfafﬂm@%‘?f@gﬂ@%&%ﬁ% FEBYJ Whighiiy HRgHastidedenmongrgdi-,
its severityrit fraiafrWettfubsheid® | he method of

adm ni %r ation, and i lsrbrul tiumatgll y Bg;ﬁle’?ﬁl%@gﬁgg)%he treating doctor
or vet ““However, an effective anount of a conpound according to the

i tion f : t 2505, 1y, in.th 0,1t

100 Tyl kg of "B Ghitter sRESHREPSS Metertisamiar Sxajap cady oaadu

particul arly2t ypaabiehyl, i, 2-he 3-?mg|ryf, r1g,n2,]§4-tc§r 51-Qni§§fzét§|9| qf Hhody wei ght
y u

per day. Thus, the actual anoun d or an a rranmal wel ghi ng
70 kg i s usuBYIaZolstduweénoOrB-cxadoly0 G- ndr, ohisoxarblyl 2anburt 5-thiazdigl, 3-,

adm ni st er edgas, an. LA V| | ,d r..day pr.usually in 30_a series
of par . dosed s aaroBEREA S REF YD i e Bpfmidinie ke
per dag® so prederabihe 1 (208-afiazdhitl y4dep 5k 1t ha-tHarm-1-AB-&fifseqt {VEer 5-
anount of a %‘g{z&?r lggl vate or of qamg%m ol ogi cally functional '
derivative t Y cha-hexapiagg!-4- 102 deesaimi/Er? 089,008d@6thia-47
- mned as t ~actd @, 10 eefif.ectbve anpu JAn e ound
accordi ng toagﬁﬁgr ?ﬁ%’/i&%ﬁbﬁl'%ﬁ&'géﬁ Ef’{scgrn%g@’ iésﬁﬁ%ég'%ﬁé?ﬁg rrﬁ%F%lr 3-
doses are subtiplyedaninyl, pgrazirdt teat, Bf 4qt5hes- ONiHddl@Ns- ERIdMRESsly1,
above. 5The il_n nore relates to nedi canents conpri sing

niion_further ]
at | eagé one c?g'p%'u 05"&886'%?%6011”01?%1 et Bnoridn@dgzolyl, 1-, 3-, 4-,
phar maceut i cal ley ol ofoFd 6] X268, S0kVAT e (€91 SOMBI g 7.
t hereof, including m xt l?ra)gs Zzbﬂé’r e(’)fgr |§ﬁ gl F?;bte?](%gxgié)ﬁ)g gt’%'logisn% Shé
benzisoxazoly!, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benziso-

thiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-



10Furt her nedi canent active ingredients are preferably

chenot her 2p@3PI006&Feént s, in particul ar those whi ch i nhi biPCT/EP2009/008061
angi ogenesi s and thus inhibit the growtp@nd spread of tunour cells;
preference is given here to VEGF receptor inhibitors, including
robozynmes and anti sense which are directed to VEGF receptors, and
angi ostatin and endostatin. 15 Exanples of antineoplastic agents

whi ch can be eyl A-conbi.rfat 6o-wr BAsoteinolyhPoukd $- B¢ B+ di Bepirtrmwlinge

invention gengrally knel kyl gt i agents, antimetapolites;
[nventon General Iyt ncLuls A2, 2B o BT 05 57 o
i nhi bi tor; prdebirbarion] wdtaziant fuehep prafbribhn Y B-EOM G500, 1 4-
20conpl exes. Anti neopl astic agent s are pref erably selected fromthe
fol l owi ng cl REESdiaENH-Hk el Prienzothiadiareldt-cermbrit or 2m,8dreyzionadiazol-
bl eonyd ns, 33/ pt oxi ¢ nucl eosi des, epothilones, discodernolides,
pteridines, diynenes and podo- 25phyllotoxins. Particular preference
is given in tTe beledomiclis sadicale mépaisextanpatiallg ar flillpoeddbnated.
daunor ubi ci n, a\m nopterin, methotrexate, nethopterin,
di chl or omet hdT§'elt BUs @lsbaerats, tor exarmie.ciprliydre=3-| Jor durcachifuryl,
6- mer capt opurd H&imaRABI_t api e i parablnosi de .. podo . ip or
podophyl | ot oxi'n ée@?vat i -\6/32’52 S’Oﬂ%ﬁugg @%‘?‘%@aﬁp&g? @fﬂpggﬂj lé?&% ﬁ{]yf)
et oposi de phdépaydroed- aredithiesyd @, 3-aidyphatian2- Bablast iFpyrrolyl, 2,5-di-
vincri sfg ne, J eurqsiding, vindesine, |eurgsine and paclitaxel. O her
preferred antqyﬁg%gf’a' t"i“s"’a' 'eRE:?'BYFéblyLﬂé e %‘PM‘P‘EP]t'CﬁByL {wtyahydro-1-, -2-
2010/ 066324 PGF-ERRARAHANEDE Hihyd8-1- Q-0UR esty; aguk ' yin,
cycl ophosphamni de, bl eoqrr{/pci n, gyem:i t abi ne, i f osani e%ﬂﬁ)gl %ﬁgallp]gﬁ,}&ﬁ ’
hexanet hyl nel-anPhe-pynarekyk dad-diydae-dbi 2-, i3dar repatidy!, 12 Srdtterahydro-1-
dacar bazi ne, L,asparagi pase, ¢ t heci,n, T-11, topotecan,
ar abi nosy| cyf.(ISQSi’ ng,’ %i’ péz;l jtgrﬁﬁ?ﬁ?‘l“u@h%8@?‘?’%?}#'8}"? é,3‘. r 4-morpho-
5pyr i dobenzoilingiotetrataidry-at i-gesr -4-E§(er‘fyﬁr1941_%i@{é¢1y!, N SIHASRRLAS .4 The 5.y,
i nvent iy@n also relates to a set (kit) consisti n? of separaté packs of
_t

(a) an ef f ect @YUl ~Broradqumpaainyl. dexahuinegT+ 62+ e armBemyrinaidinyl,

and/ or phar nmgcepti.ca I Al Lves, . sal vates, a

st er eoi soma;r? ’%t%‘?ﬁgk%,réllﬁﬁ@l Eﬁg ﬁr‘?’ﬁéb‘(ﬁ@g t fier eof "}'nf% 1% éﬁ"iq{s‘g"
and  (b) angefrfodyf 1,263 drfetrabydrb-B,-Pur3-het-, rediganer -8gddaienolyl, 2-,

i ngredi ent. éh% sgt onpy i sqe_zs, suj tabl e contaji ners, such as boxes,

i ndi vi dual b8Pti el TR Bags+aihyerprati-aanzori ¢-axazimgy further pestaraily 2,3-
conpri se sepaich@ef . (oY) f.f 8GY i _of a
corrpou?g accordi %g gg@%&k@%nﬁ,g?irggﬁ %&fwgf&ﬁﬁg?ﬁﬁcgg%gﬁ?‘g@@ bl e
der i vattves, PEenyladdsetiytensdingpheoyles gi-(difraomethyiehedibng phempup Ss

th f i i d ffectj t of furth

roai canent all bR sIRRr O 20D PYaokY IR P60 TdE

The present dihyaesLRES Biseriididicielom-8S oPIayT fricfd R?&Eh}‘d%p 2 3-di-
umans, I h the tteatnent

ingredients for manmals, in particular fof

of di seases hWdighiepgoiusEu0 op a3 ditwdreReoxofimanyhvent i on thus rel ates
to the use of the conpounds according to the invention, and
pharmaceuti cal |y usabl e derivatives, solvates and stereo-isoners

t her eof? i ncHetlpraferdbty deestet hgrigof gnmadihyl,rﬁlrjnpﬁwiemrp}rhﬂ |, imidazolyl
preparation WD 2010/ 066324PCT. EP208 /008061 - 49 - ‘of a m%di camemy’
for the treaPW@gPVbilrigraldag¥azoly, {gexarolyhéhipaplybibenseihiazel kenzm1 4-

and/ or nodul g, 0 -The, pr nt_invention, .
enconpasses ﬁlﬁggﬁgé&gﬁf@ﬁs@%@%@gﬁ%ﬂgﬁzggg iRgnéﬁﬁd?WMi 'H@é‘ﬁ?’wbh"do-
and/ or physi byl dg8-ciéttyidyoiacinelptys e zofirbayladthysiedbetizesurbhEr Behz4-ar3-t he
preparation gif a_medi camant3 for .the treatnent of tunour di seases,
such agé f or I8k Np PP EAZINY ?é{F%l?ba,, PYAdasd i cBREphalingo saeRam, azeti-
chondr@8ar codifyl @§EeRgRNI - , angj : o
endot hel i osar cg_rrg? I yrrpglaﬁgpiﬁgég@c hg%ﬁ?&%%‘?g@ﬁgg%@%@h?@gﬁa,d'
or trisubstituted by A, OA, OH, Hal, CN and/or =O (carbonyl oxygen).



15br oncho enlc carcinoma, renal cell carcinoma, hepatoma, bile duct
carci - nont® 2BWPB4ar ci noma, seninonmm, enbryonic car ci ndWEI/ERAPI¥A08061
t unour , cerV| cal cancer, testicular tumodr, |ung carcinoma,

smal | - cel | | ung carcinona, bl adder carcinoma, epithelial carcinonms,
glioma, astrocytomm, nedul | oblastoma, craniopharyngi ona, ependynoma,
pi neal oma, haenman- arZP%%I obl ast oma acousti c neuronsg,

ol i godendrogI”B ergpnageissd, T"1%- noma, neur obl ast om,

retinobl asto f.gtﬁg ma, nultiple nyeloma, Wal denstromi s
macr ogl obul i ggr#fa Hhtgg[\?lsﬁ ai'n di sease; viral diseases, where the
viral pathogen is selected fromthe group consisting of hepatitis

t A h t t t fl |1
2Ebdenovi r e, TP RELBANT pLiTE iai i 5 ave adiepRianard gl cepises And
(HSV-119, Catddrﬁth@?@ﬂk@océd?'ﬁ‘%‘éhélh@ st |9E5h1re‘r*\§1forrn9§ aMld #5mula | encom-

respiratory syncytial virus (RSV), papillomavirus, papovaviru
cyt omegal ovi repssegliithese fargls. ar bovi rus, hunt avi rus, Coxsackl e Vi rus,

b | |
Mmonoder | of AEPIBls Wi BuebttraBief. ki SanBih tedbhrampesnisicing
virus type | lfoftlld-1lihwhiéPat leBBUSSe SE Y §e§§'r§éﬁcél§ Hdstﬂ'Plb%ref%{red

i nfl anmati on-i nduced di seases, such as rheunmatoird arthritis
sepsi s, mul t i'peaNisgs drdicried &b@ﬁ@ Somewrefawd groups of compounds may be

2010 082 YRR PRy e BT TR BB e

ssoci at ed vmrmhiaalrajidommsh the @tﬂdﬂal@ﬁot B@ésgﬁé@mh@reﬂﬂeaﬂéidn%ave the
retinopat hy, haenan9|onas endonetriosis, tumour angi ogenesis;

i nfecti ous die@H¥BY NicRIgH fatine farsulaslebut insehigbni a; promotion 5 of
nerve regeneration; fibrogenetic diseases, such as, for exanple,

scl eroderma, polynyositis, systemc lupus, ci rrh05| s of the liver,

kel oi d formatifém, intatst i deabtesgpniciyt, |pgrr|afndﬁnpl,lh°u’r9h@1i|¥n§m pyeslyE imida-
The conpounds accor di ng to th |nve tion can inhibit, in particular,

the 10growth of cancer, tufBit PYERE y'aHE?ZP r'rdlﬁazﬁjé’i ds9xpzel Shipzelv
therefore suitable for tunggﬁ StARY:

furthernore enconpasses the uée ofﬁﬁyeb%dgﬁpE%ﬁS%né}cyﬁﬂélge{kooq%neom
i nvention and/ or physi ol ogﬂdmﬂalzylllad,cfwnafhﬁidamwltlsdazndylsmidoly151/3t es

thereof for the preparatio f a_ne r ection

nor- mal cells against tOX|B F?'%%Ugg&?%néﬂ&%? 'HB?“’ gﬁaoﬁ@”){fhe
treatment of diseases in WakaFo-HBEQIDKE =8| |f

aggregapi on is a principal causal factgﬂ FﬁEuch dgs F%éjilﬁg B%pci]azmyl
scrapi €, Creutzfeldt- JakobMiIrelalw, Wﬁﬁﬂmlgﬁéﬁt!@n!ir pNI’tzlht&myfmT pgperk0
The invention al so rel at esy s_accordi.n

the invention and/or physi ofnggl cgpllbi%va{ﬁ%%tﬁhg%ﬁi@nggﬁ?‘gOémﬁ)@olQ)agéi”"
thereof for the preparati osulsdtitatetesi Aa0BNOH tHalt BX 4f&aF EBNcafonyl
di seases of the central nervous system of cardi ovascul ar di seases
and cachexia. 25 In a furtf&9%Wbodi ment, the invention also relates
to the use of the conpounds according to the invention and/or

physi ogggl cal I accept abl e salts and sol vates thereof for the

pr epar at’i on Lﬂ rredACarrenderﬂmteslﬁﬁl@ﬁQl whidhliguhsibstivtet ertrhiensdi] ai-ed
bi ol ogi cal HSP90 activity %?uses an, i n’gu&| E%f)éeactl on in an

i ndi vi dual , protein transp&re OF BRIMAsHLENY ¥ fatiad apdiar QA | um
recovery from hypoxic/anoxic stress, recovery frommal nutrition,

recovery from heat stress, or conbinations thereof, and/or where the
dis- WD 2010VI666324RCK EFeadn/inbmestenty of ove depthies, dengteaintiranched

cancer, an infectious dise i S 2SS0 iated wi.th disruypted
proteip transport fromt he&iﬁ'%g?%%ﬁﬁ&y?ﬁa\“@@. c(g foms, iy which! Fnon-
associafed with ischaeni a/gicggeéﬁtusp-[pﬁrou% BaBenabieas btyl*@r R NBere

the the disorder associated wth ischaem a/reperfusion
NEt and/or, in addition, 1 5 H atoms may be repiaced by

F and/or Cl,



15and sol vates thereof for the preparation of a nedicanent for the
treat nent WP 20H@68A a as a consequence of cardi ac arr estPCTAERESM108G1
and del ayed ventricul ar arrhythm a, hearggoperation, cardiopul nonary
bypass operation, organ transplant, spinal cord trauma, head traunms,
stroke, thronboenbolic stroke, haenorrhagi c stroke, cerebral
vasospasm hypotoni a, hypoglycae- 20m a, status epilepticus, an
epileptic fit, anxiety, schirzyplsakyehavngéd &-atdegenerati ve

di sorder, Al zheiner's disease, Huntington's disease, anyotrophic

| ateral sclerosis (ALS) or neonatal stress. Test nethod for the
measur enent dhf [4i SPOHe&tNi Richekss 2aid e W iida-
17- allyl am no-17-denet hoxygel dan@ﬁygnﬁ)_\}(w{g%rg? f?ﬁgl%@isggﬂgg)'ﬁm Riida
conpetitive inhibition theZ&bf. REAzYY, tiazoideeixazel\dridexazalyldtiazatyine

the inlBbitory activity of ¢ ccording,to %}Bﬁ).invention
(Carreras et al. 2003, Chi (gﬁl sag@ggl%w%g@) ﬁx?rgc%‘zg{%@,r{go Uy azeRwl,
a radioligand filter bindi rgetigisyl, ibyrrobgdyl Jhgpeadihgl baamar uhrsh Bae
is tritiumlabelled 17-allyl am nogel dananycin, [31-]17AAG This WO
2010/ 066324 PCT/ EP2009/ 0080&4bstitgted o mopner, dii erdiriagbstéuteddry AwAa OH,

targeted search for inhibi S ' 10 | e ATP bi ndi ng

site. S5Material Reconbi nant l’u%awrgrﬁl@g%ge(%égoggw)&&eﬁr?‘essed, 95%

purity); [3H 17AAG (17-allyl am nogel dananycin, [allylam no-2, 3-3H.

Speci fiqg acti.vity: 1.11x1012 Bg/ | (Moravek, Mr-1717);

HEPES filter ”&'f%fer %#HEP%@%@T ‘gf’.’f@,th% e \Qh'C?Béﬁ@banb@nded,

10Mul tiscreen FB (1 pm filter gRloadehdiMil 4y i g{a\}% o A
3 E@{df@lséﬁﬁl p g@%}ldmwtat}%ﬂ

The 96-well microtitre filter plates are y Irr and’coated
with 0.1% 150f pol yet hyl eni mi ndinyfrazepanyl, pipecazinyledipevitinyh daorphiotinyl,

followi ng conditions: Reaction _tepperaturge.22C tion time: 30

mn., shgki ng at 800 rpm 20TesPyR'/(gﬁuWér.r&¥€'%|da§f|§ﬁgfbe@5m'9ﬁ??lﬂ{'%%@%nyl

50 MM HEPES FICI, pH 7.0, 5 n%h/pﬁl,ﬁidj@;pé%ﬂ }'M\}[ﬁhiCﬂfis gﬁ@mﬁ%ﬁ dr 5
e

pg/ assgy [3FI]17AAG 0.08 pM 25 At the end of e reaction, t
supernatant in the filter plat BYan-r@inpylisubsgtitsited byhlahiAKGHwQ@IHd of

filter 1's washed twice. oo (CHAROR (GBI BralicORE Bhdiien®
in a beta counter (M crobeta, NMHG@A)NAOQOR) CONRLICONHE EONRposCi nt

20, Packard). WO 2010/066324PCT/ EP2009/008061 - 53 - "% of control”
is determned fromthe "countsOsTFOMNGItr N2 arAisesO tarabemd axggso),

val ue of a conpound is cal cul ag@g]ir{ @ﬁgﬂl‘ lirpgadﬁlggrit?,lncgj% %J %ﬁ@Pﬁ%%w&?’Sh

inhibi&bon by compounds of the fornu accor
dised;
{ . 1
on inIf R denote H, Hal or A;
inlg R’ denotes H;
25
in lh R? R® each, independently of one another, denote H, Hal, OH
or OA;
inli R? R® each, independently of one another, denote H, F, ClI,
30

methoxy, ethoxy, propoxy or isopropoxy;

in |j R'  denotes H, Hal or A,



Conmpound No.

Y
LN

10

15

20

25

30

| C50 Conmpound No. 1Cso "Al" A "A21" A"AZ" A "A22" A A
"A23" A AVOABUM6ERZA Ant A M AD5T A A "A26" A "A7" A " A27'PGE/ERRB9/008061

RZ, R3

R4, R5

-99.

each, independently of one anocther, denote H, Hal, OH
or OA,

each, independently of one another, denote H, A,
(CHz)aHet, (CH2)nAr or (CH2),OC(=0)(CHz),NHz,

R*and R®,  together with the N atom to which they are bonded,

Ar

Het

AA

also denote 1,3-dihydroisoindolyl, pyrrolidinyl, azetidinyl,
azepanyl, piperazinyl, piperidinyt, morpholinyl, pyridyl,
pyrrolyl, imidazolyl, benzimidazolyl, triazolyl or pyrimi-
dinyl, each of which is unsubstituted or mono-, di- or tri-
substituted by Hal, A, (CH),OH, (CH2),0A, (CH2).NH,,
(CH2)sCOOH, (CH2),COOA, NHCOA, NA'COA, CONH.,
CONHA, CONAA!, OC(=0)(CH,),NH, and/or =0 (car-
bonyl oxygen),

and in which, in addition, one N atom may be oxidised,
denotes CO or SO,

denotes phenyl which is unsubstituted or meono-, di-, tri-,
tetra- or pentasubstituted by A, Hal and/or OA,

denotes pyridyl, pyrimidinyl, furyl, thienyl, pyrrolyl, imida-
zolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl,
piperazinyl, pyrazinyl, pyridazinyl, morpholinyl, azepanyl,
azetidinyl, pyrrolidinyl or piperidinyl, each of which is un-
substituted or mono-, di- or trisubstituted by A, OA, OH,
Hal, CN and/or =0 (carbonyl oxygen),

each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which 1-2 non-
adjacent CH; groups may be replaced by O, NH, NMe or
NEt and/or, in addition, 1-5 H atoms may be replaced by
F and/or CI,

or cyclic alkyl having 3-8 C atoms,

denotes 0, 1, 2, 3 or 4,

denotes 1, 2, 3 or 4;
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and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

The compounds according to the invention and also the starting materials
for their preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use may
also be made here of variants known per se which are not mentioned here

in greater detail.

If desired, the starting materials can also be formed in situ by not isolating
them from the reaction mixture, but instead immediately converting them

further into the compounds according to the invention.

The starting compounds are generally known. If they are novel, however,

they can be prepared by methods known per se.

Compounds of the formula | can preferably be obtained by reacting a com-
pound of the formula Il with a compound of the formula IIi.

In the compounds of the formula 1, L preferably denotes F, CI, Br, l or a
free or reactively modified OH group, such as, for example, an activated
ester, an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably
methylsulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having
6-10 C atoms (preferably phenyl- or p-tolylsulfonyloxy). In the compounds
of the formula Il, L preferably denotes Cl.

The reaction is generally carried out in an inert solvent, in the presence of
an acid-binding agent, preferably an alkali or alkaline-earth metal hydrox-
ide, carbonate or bicarbonate, or of another salt of a weak acid of the alkali

or alkaline-earth metals, preferably potassium, sodium, calcium or caesium.
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The addition of an organic base, such as 4-methyimorpholine, triethyl-

amine, dimethylaniline, pyridine or quinoline, may also be favourable.

If a compound of the formula Il in which L denotes OH is reacted with an
amine, a coupling reagent is preferably added before and/or during the
reaction, for example ethyl 2-ethoxy-1,2-dihydroquinoline-1 -carboxylate,
propanephosphonic cycloanhydride or O-(benzotriazol-1-y1)-N,N,N' N' -

tetramethyluronium tetrafluoroborate (TBTU).

The reaction is carried out by methods which are known to the person
skilled in the art.

Reaction is initially carried out in a suitable solvent.

Examples of suitable solvents are hydrocarbons, such as hexane, petro-
leum ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloroform or
dichloromethane; alcohols, such as methanol, ethanol, isopropanol, n-pro-
panol, n-butanol or tert-butanol; ethers, such as diethyl ether, diisopropyl
ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene
glycol monomethyl or monoethy! ether, ethylene glycol dimethyl ether
(diglyme); ketones, such as acetone or butanone; amides, such as acet-
amide, dimethylacetamide or dimethylformamide (DMF); nitriles, such as
acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon disui-
fide; carboxylic acids, such as formic acid or acetic acid; nitro compounds,
such as nitromethane or nitrobenzene; esters, such as ethyl acetate, or
mixtures of the said solvents.

The solvent is particularly preferably acetonitrile or DMF.

Depending on the conditions used, the reaction time is between a few min-
utes and 14 days, the reaction temperature is between about 0° and 150°,
normally between 15° and 120°, particularly preferably between 50° and
100°C.
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Compounds of the formula | can furthermore preferably be obtained by
reacting a compound of the formula 1V with a compound of the formula V.
The reaction is carried out under conditions as are known to the person

skilled in the art for a Suzuki reaction.

The starting compounds of the formulae 1V and V are generally known. If
they are novel, however, they can be prepared by methods known per se.

In the compounds of the formula V, L preferably denotes

10 v \
B} o 5 )
HO 9)

P
Y

The reaction is carried out under standard conditions of a Suzuki coupling.
Depending on the conditions used, the reaction time is between a few min-

15 utes and 14 days, the reaction temperature is between about -30° and
140°, normally between 0° and 100°, in particular between about 60° and
about 90°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

20 such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanof; ethers, such as diethyt ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as eth-
ylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl ether

25 (diglyme); ketones, such as acetone or butanone; amides, such as acet-
amide, dimethylacetamide or dimethylformamide (DMFY; nitriles, such as
acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon disul-
fide; carboxylic acids, such as formic acid or acetic acid; nitro compounds,
such as nitromethane or nitrobenzene; esters, such as ethyl acetate, or

30 mixtures of the said solvents.

Particular preference is given to ethanol, toluene, dimethoxyethane and/or
water.
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Compounds of the formula | can furthermore preferably be obtained by
reacting a compound of the formula VI with a compound of the formula VI,
The reaction is carried out under conditions as are known to the person

S skilled in the art for a Suzuki reaction.

The starting compounds of the formulae VI and VIl are generally known. If
they are novel, however, they can be prepared by methods known per se.

In the compounds of the formula VI, L preferably denotes
10
HO\ O\
B—1} or B— }
HO ®)

e,

The reaction is carried out under standard conditions of a Suzuki coupling.
15 Depending on the conditions used, the reaction time is between a few min-
utes and 14 days, the reaction temperature is between about -30° and
140°, normally between 0° and 100¢, in particular between about 60° and
about 90°,
Examples of suitable inert solvents are hydrocarbons, such as hexane,
20 petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-

—

L form or dichloromethane; alcohols, such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethyl-

25 ene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl ether
(diglyme); ketones, such as acetone or butanone; amides, such as acet-
amide, dimethylacetamide or dimethyiformamide (DMF); nitriles, such as
acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon disul-
fide; carboxylic acids, such as formic acid or acetic acid; nitro compounds,

30 such as nitromethane or nitrobenzene: esters, such as ethyl acetate, or

mixtures of the said solvents.



A "A80" A Conmpound No. | Cso "A81" A "A82" A "A83" A "A84" C "A85" C
"A86" A " ABO20IA/066088" B "A89" " A9Q" VO PCT/EP2009/008061
2010/ 066324PCT/ EP2009/ 008061 - 55 - 1C50340 nM-1 RM= A 1 jiM-10
p,M= B > 10 p. M=0 5Above and below, all tenperatures are indicated
in C In the follow ng exanples, "conventional work-up" neans: water
is added if necessary, the pHis adjusted, if necessary, to val ues
bet ween 2 andPamiculgs pesfgrenseda aiven baneltdlvenafdimethaxyathansdand/or
the m xture i‘ﬁa{%);tract ed with ethyl acetate or dichloronethane, the
phases are separated, the organic phase is dried over

It is furthermore possible to convert a compound of the formula | into

5 another compound of the formula | by, for example, reducing nitro groups to
amino groups, for example by hydrogenation on Raney nickel or Pd/carbon
in an inert solvent, such as methanol or ethanol, and/or
converting an ester group into a carboxyl group and/or
converting an aldehyde group into an alkylated amine by reductive amina-

10 tion and/or

£

esterifying carboxyl groups by reaction with alcohols and/or
converting acid chlorides into an acid amide by reaction with an amine.
Furthermore, free amino and/or hydroxy! groups can be acylated in a con-
ventional manner using an acid chloride or anhydride or alkylated using an
15 unsubstituted or substituted alkyl halide, advantageously in an inert solvent,
such as dichloromethane or THF, and/or in the presence of a base, such as
triethylamine or pyridine, at temperatures between -60 and +30°.
Ether cleavages are carried out by methods which are known to the person
skilled in the art.
20 The reaction is carried out in a suitable solvent, as indicated above, pref-

erably by addition of boron tribromide.

e

The reaction is particularly preferably carried out in dichloromethane at a
reaction temperature between about -30° and 50°, normally between -20°

and 20°, in particular between about -15° and about 0°.
25

The invention also relates to the compounds of the formula I

30



10sodi um sul f at e and evaporated, and the product is purified by

chr omat ogr'9 2BIP6ER4si 1 i ca gel and/or by crystallisati on PATEREI9008061
condi tions 15Hew ett Packard HP 1100 ser3®s systemw th the follow ng
features: ion source: electrospray (positive node); scan: 100-1000
me; fragnentation voltage: 60 V; gas tenperature: 300C, DAD. 220 nm
Method 1 A = water + 0.05% of HCOOH / B =acetonitrile + 0.04% of
HCOOH 20 Flow = 2.4 ml/mn W = 220 nm Col um: £
RP18e 50-4.6 Gradient: O min 4%of B, 2.8 m n_J f B, 3.3 min 100%

acetonitrile + 0.01%of TFA Flow :1.5 i/ mp 220 nm 30 Col um:
Chronolith Performnce er 20397 066324IRCT/ EP20091008061 -
56 - Gradient 0 nmin 1%R{—E of B, 5.0 mn 100% of B,

r: 5% of By-> 100% of B:

Omnto 3.0 min100%of B: 3]0 mhp to 3. L 100% of B -> 20% of B:
3.3 mMnto 4 mn Ceneral sy;_n,tNesis Ns/ cl\rjlﬁme 1 25

in which
10 R’ denotes H, Hal or A,
(5 R? R® each, independently of one another, denote H, Hal, OH or
OA,
X denotes CO or SOy,
A denotes unbranched or branched alkyl having 1-6 C
15 atoms, in which 1-2 non-adjacent CH, groups may be
replaced by O, NH, NMe or Net and/or, in addition, 1-5 H
atoms may be replaced by F and/or C,
or cyclic alkyl having 3-8 C atoms,
L denotes F, Ci, Br, | or a free or reactively modified OH
20 group,

and salts thereof.

The meanings and the preferred meanings of the radicals indicated are

those as indicated above for the compounds of the formula |I.

25
Pharmaceutical salts and other forms
The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
30 able salts, which can be derived from various organic and inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable

salt forms of the compounds according to the invention are for the most part



WO 2010/ 066324PCT/ EP2009/ 008061 - 57 - Schene 2: Carboxam de

synt heses WO@VIP6672866324PCT/ EP2009/ 008061 - 58 - Schemne BT/EP2009/008061
Sul f onam de synt heses Method C Preparatigm_of starting materials: 30
WO 2010/ 066324PCT/ EP2009/ 008061 - 59 - 50 g of

5-i odo- 1Hi ndol e- 2, 3-di one are dissolved in 500 mM of THF, cooled
10to 10C, and 43.97 of di-tert-butyl dicarbonate are added. The
mxture is stpfﬁpéfﬁd)g}éﬁﬁﬂ‘g&nﬁcm@f orethed lsthssmguemniridyacooagiogdodide t o

[ T i d s tak ' etrol eum et her and THE
and or yst al |1 ogig St BBy CitBUe: Pe BEPEplEETE Hofhean iy orged
filtered and wrmtmg t88 Compoandnmiig saabiB&ase ¥befivk theZedtespobiing
tert-butyl 5-iodo-2, 3-di 0xo-2, 3-di hydro- 15i ndol e-"1-carboxyl at e;

LC- M5 r et ent i RAserpdgition salf 3Suehbassmarss §orexsmpler alkalnngetlai hydrgxm!es,
212- 3-di Yol = Do - 2-.0XQAG. 7.4-1.0do yl | car banpt e
‘E" o (15 62I. Z\}f@gﬂg@%@g?&lﬂﬁr} %)?arogldg, Q8G MY iyrBxid2 lopn lﬁmﬁm ﬁydrox.l e
5-i odo- 2, 3- dialkalir-8adh hyatabhytokided - aarbaxphai® ideoxis sat\tkiinm
dried THF, and 8..88 n‘z of 2,3-di hydro-1Hi soi ndol'e are added. The
mxture s oureds: Akabmes Asoxidles, feuaxRINateaRPtassidm eldesidernthc uo,
and the resi diiinh Lﬁr@‘:é%&é}ﬁﬁ’d YaidLPETRA EHAR L BEER ob pifd in @ higihges
{ 242- ( 1?3- di mdawirsoand dtretiylgluroineathbe Wiymiiimdaits ph e/ tdmpounds of
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2H), 1.398 (wvitropparmsmyeuticelly scatptable organic and inorganic acids, for example
(2-am no- 6-i qﬂ/‘&%’dé}?ﬁgﬁdens', %&Xhl )a's(t%/d?’dgdénhgt%l(')ltljes,%y%ggéénzb?’olr%i_de or hydro-

gen iodide, other mineral acids and corresponding salts thereof, such as

15 sulfate, nitrate or phosphate and the like, and alkyl- and monoarylsulfon-

ates, such as ethanesulfonate, toluenesulfonate and benzenesulfonate, and
other organic acids and corresponding salts thereof, such as acetate,
trifiuoroacetate, tartrate, maleate, succinate, citrate, benzoate, salicylate,
ascorbate and the like. Accordingly, pharmaceutically acceptable acid-addi-
20 tion salts of the compounds of the formula | include the following: acetate,

adipate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besy-

T

late), bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethanesul-

25 fonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-

heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate, hemi-

sulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide,

hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, isobutyrate,

lactate, lactobionate, malate, maleate, malonate, mandelate, metaphos-

30 phate, methanesuifonate, methylben:zoate, monohydrogenphosphate,

2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate,
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30
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V\D 2010/ 0663%39%55’3@&%8%%@%3c§ﬁiéany acceptable base-addition salts of the

. compounds according to the invention are formed with metals or amines,
such as alkali metals and alkaline-earth metals or organic amines. Pre-

ferred metals are sodium, potassium, magnesium and calcium. Preferred

25 organic amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline,
diethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.
The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient amount
30

of the desired base, causing the formation of the salt in a conventional
manner. The free acid can be regenerated by bringing the salt form into

contact with an acid and isolating the free acid in a conventional manner.
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With regard to that stated above, it can be seen that the expression “phar-
maceutically acceptable salt” in the present connection is taken to mean an
15 active ingredient which comprises a compound according to the invention in
the form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active ingre-
20 dient can also provide this active ingredient for the first time with a desired
pharmacokinetic property which it did not have earlier and can even have a
% positive influence on the pharmacodynamics of this active ingredient with

respect to its therapeutic efficacy in the body.

25 Compounds according to the invention may be chiral owing to their mole-
cular structure and may accordingly occur in various enantiomeric forms.

They can therefore exist in racemic or in optically active form.

Since the pharmaceutical activity of the racemates or stereoisomers of the
30 compounds according to the invention may differ, it may be desirable to use
the enantiomers. In these cases, the end product or even the intermediates

can be separated into enantiomeric compounds by chemical or physical
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measures known to the person skilled in the art or even employed as such

in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture
by reaction with an optically active resolving agent. Examples of suitable
resolving agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyitartaric acid, dibenzoyltartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example N-
benzoylproline or N-benzenesulfonylproline), or the various optically active
camphorsulfonic acids. Also advantageous is chromatographic enantiomer
resolution with the aid of an optically active resolving agent (for example
dinitrobenzoylphenyiglycine, cellulose triacetate or other derivatives of
carbohydrates or chirally derivatised methacrylate polymers immobilised on
silica gel). Suitable eluents for this purpose are aqueous or alcoholic sol-
vent mixtures, such as, for example, hexane/isopropanol/ acetonitrile, for

example in the ratio 82:15:3.

The invention furthermore relates to the use of the compounds and/or
physiologically acceptable salts thereof for the preparation of a medicament
(pharmaceutical composition), in particular by non-chemical methods. They
can be converted into a suitable dosage form here together with at least
one solid, liquid and/or semi-liquid excipient or adjuvant and, if desired, in

combination with one or more further active ingredients.

The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable de-
rivatives, solvates and stereoisomers thereof, including mixtures thereof in

all ratios, and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per dos-
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age unit. Such a unit can comprise, for example, 0.1 mg to 3 g, preferably
1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a compound
according to the invention, depending on the condition treated, the method
of administration and the age, weight and condition of the patient, or phar-
maceutical formulations can be administered in the form of dosage units
which comprise a predetermined amount of active ingredient per dosage
unit. Preferred dosage unit formulations are those which comprise a daily
dose or part-dose, as indicated above, or a corresponding fraction thereof

of an active ingredient. Furthermore, pharmaceutical formulations of this

-type can be prepared using a process which is generally known in the

pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (inciuding buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermaf) methods. Such formulations can be prepared using all proc-
esses known in the pharmaceutical art by, for example, combining the

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

Pharmaceutical formulations adapted for oral administration can be admini-
stered as separate units, such as, for example, capsules or tablets; pow-
ders or granules; solutions or suspensions in aqueous or non-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.

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

pharmaceutical excipient comminuted in a similar manner, such as, for
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example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

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, cal-
cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disinte-
grants as well as dyes can likewise be incorporated into the mixture. Suit-
able binders include starch, gelatine, natural sugars, such as, for example,
glucose or beta-lactose, sweeteners made from maize, natural and syn-
thetic rubber, such as, for example, acacia, tragacanth or sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes, and the like. The lubri-
cants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride
and the like. The disintegrants include, without being restricted thereto,
starch, methylcellulose, agar, bentonite, xanthan gum and the like. The
tablets are formulated by, for example, preparing a powder mixture, granu-
lating or dry-pressing the mixture, adding a lubricant and a disintegrant and
pressing the entire mixture to give tablets. A powder mixture is prepared by
mixing the compound comminuted in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for exam-
ple, carboxymethyliceliulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accel-
erator, such as, for example, a quaternary salt, and/or an absorbent, such
as, for example, bentonite, kaolin or dicalcium phosphate. The powder

mixture can be granulated by wetting it with a binder, such as, for example,
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the powder mixture can be run through a tabletting machine, giving lumps
of non-uniform shape which are broken up to form granules. The granules

< can be lubricated by addition of stearic acid, a stearate salt, talc or mineral
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
invention can also be combined with a free-flowing inert excipient and then
pressed directly to give tablets without carrying out the granulation or dry-

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

™

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

able to differentiate between different dosage units.

15 Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-

20 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers

| and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
] polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

25
The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in such
a way that the release is extended or retarded, such as, for example, by
coating or embedding of particulate material in polymers, wax and the like.
30

The compounds according to the invention and salts, solvates and physio-

logically functional derivatives thereof can also be administered in the form
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of liposome delivery systems, such as, for example, small unilamellar vesi-
cles, large unilamellar vesicles and multilamellar vesicles. Liposomes can
be formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

The compounds according to the invention and the salts, solvates and
physiologically functional derivatives thereof can also be delivered using
monocional antibodies as individual carriers to which the compound mole-
cules are coupled. The compounds can also be coupled to soluble poly-
mers as targeted medicament carriers. Such polymers may encompass
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamido-
phenol, polyhydroxyethylaspartamidophenol or polyethylene oxide poly-
lysine, substituted by palmitoyl radicals. The compounds may furthermore
be coupled to a class of biodegradabie polymers which are suitable for
achieving controlled release of a medicament, for example polylactic acid,
poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or am-

phipathic block copolymers of hydrogeis.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent piasters for extended, close contact with the
epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms
in Pharmaceutical Research, 3(6), 318 (1986).

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

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formuiations are preferably applied as topical ointment or

cream. In the case of formulation to give an ointment, the active ingredient
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can be employed 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.

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

a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in the
manner in which snuff is taken, i.e. by rapid inhalation via the nasal pas-
sages from a container containing the powder held close to the nose. Suit-
able formulations for administration as nasal spray or nose drops with a
liquid as carrier substance encompass active-ingredient solutions in water
or oil.

Pharmaceutical formulations adapted for administration by inhalation
encompass finely particulate dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or insuf-
flators.

Pharmaceutical formulations adapted for vaginal administration can be

administered as pessaries, tampons, creams, gels, pastes, foams or spray
formulations.
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Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
agueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary.

Injection solutions and suspensions prepared in accordance with the recipe

can be prepared from sterile powders, granules and tablets.

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

mutations which are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the present invention
depends on a number of factors, including, for example, the age and weight
of the human or animal, the precise condition requiring treatment, and its
severity, the nature of the formulation and the method of administration,

and is ultimately determined by the treating doctor or vet. However, an
effective amount of a compound according to the invention for the freatment
is generally in the range from 0.1 to 100 mg/kg of body weight of the recipi-
ent (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 an individual dose per day or usually in
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 or

solvate or of a physiologically functional derivative thereof can be deter-
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mined as the fraction of the effective amount of the compound according to
the invention per se. It can be assumed that similar doses are suitable for

the treatment of other conditions mentioned above.

5 The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable deri-
vatives, solvates and sterecisomers thereof, including mixtures thereof in all

ratios, and at least one further medicament active ingredient.

10 Further medicament active ingredients are preferably chemotherapeutic
agents, in particular those which inhibit angiogenesis and thus inhibit the
growth and spread of tumour cells; preference is given here to VEGF
receptor inhibitors, including robozymes and antisense which are directed

to VEGF receptors, and angiostatin and endostatin.

15
Examples of antineoplastic agents which can be used in combination with
the compounds according to the invention generally include alkylating
agents, antimetabolites; epidophyllotoxin; an antineoplastic enzyme; a
topoisomerase inhibitor; procarbazin; mitoxantron or platinum coordination
20 complexes.

Antineoplastic agents are preferably selected from the following classes:
anthracyclins, vinca medicaments, mitomycins, bleomycins, cytotoxic
nucleosides, epothilones, discodermolides, pteridines, diynenes and podo-
25 phyliotoxins.
Particular preference is given in the said classes to, for example, carmino-
mycin, daunorubicin, aminopterin, methotrexate, methopterin, dichloro-
methotrexate, mitomycin C, porfiromycin, 5-fluorouracil, 6-mercaptopurine,
gemcitabine, cytosinarabinoside, podophyllotoxin or podophyliotoxin deriva-
30 tives, such as, for example, etoposide, etoposide phosphate or teniposide,
melphalan, vinblastine, vincristine, leurosidine, vindesine, leurosine and

paclitaxel. Other preferred antineoplastic agents are selected from the
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group estramustine, carboplatin, cyclophosphamide, bleomycin, gemcita-
bine, ifosamide, melphalan, hexamethylmelamine, thiotepa, cytarabin,
idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin, CPT-
11, topotecan, arabinosylcytosine, bicalutamide, flutamide, leuprolide,

5 pyridobenzoindole derivatives, interferons and interleukins.

The invention also relates to a set (ki) consisting of separate packs of
(@) an effective amount of a compound according to the invention and/or
pharmaceutically usable derivatives, solvates and stereoisomers

10 thereof, including mixtures thereof in all ratios,

£,

and

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

The set comprises suitable containers, such as boxes, individual bottles,

15 bags or ampoules. The set may, for example, comprise separate ampoules,
each containing an effective amount of a compound according to the inven-
tion and/or pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-

20 solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients

25 for mammals, in particular for humans, in the treatment of diseases in which
HSP90 plays a role.
The invention thus relates to the use of the compounds according to the
invention, and pharmaceutically usable derivatives, solvates and stereo-

30

isomers thereof, including mixtures thereof in all ratios, for the preparation
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of a medicament for the treatment of diseases in which the inhibition, regu-

lation and/or modulation of HSP90 plays a role.

The present invention encompasses the use of the compounds according
to the invention and/or physiologically acceptable salts and solvates thereof
for the preparation of a medicament for the treatment of tumour diseases,
such as, for example, fibrosarcoma, myxosarcoma, liposarcoma, chondro-
sarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endothelio-
sarcoma, lymphangiosarcoma, lymphangicendotheliosarcoma, synovioma,
mesothelioma, Ewing’s tumour, leiosarcoma, rhabdomyosarcoma, colon
carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate can-
cer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma,
syringocarcinoma, sebaceous gland carcinoma, papillary carcinoma, papil-
lary adenocarcinomas, cystadenocarcinomas, bone marrow carcinoma,
bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct carci-
noma, choriocarcinoma, seminoma, embryonic carcinoma, Wilm's tumour,
cervical cancer, testicular tumour, fung carcinoma, small-cell lung carci-
noma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma,
medulloblastoma, craniopharyngioma, ependymoma, pinealoma, haeman-
gioblasioma, acoustic neuroma, oligodendroglioma, meningioma, mela-
noma, neuroblastoma, retinoblastoma, leukaemia, lymphoma, multiple
myeloma, Waldenstrom's macroglobulinaemia and heavy chain disease;
viral diseases, where the viral pathogen is selected from the group consist-
ing of hepatitis type A, hepatitis type B, hepatitis type C, influenza, varicella,
adenovirus, herpes simplex type | (HSV-I), herpes simplex type Il (HSV-II),
cattle plague, rhinovirus, echovirus, rotavirus, respiratory syncytial virus
(RSV), papillomavirus, papovavirus, cytomegalovirus, echinovirus, arbo-
virus, huntavirus, Coxsackie virus, mumps virus, measles virus, rubella
virus, polio virus, human immunodeficiency virus type 1 (HIV-1) and human
immunodeficiency virus type Il (HIV-I1);

for immune suppression in fransplants; inflammation-induced diseases,

such as rheumatoid arthritis, asthma, sepsis, multiple sclerosis, type 1 dia-
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betes, lupus erythematosus, psoriasis and inflammatory bowel disease;
cystic fibrosis; diseases associated with angiogenesis, such as, for exam-
ple, diabetic retinopathy, haemangiomas, endometriosis, tumour angio-
genesis; infectious diseases; autoimmune diseases; ischaemia; promotion
5 of nerve regeneration; fibrogenetic diseases, such as, for example, sclero-
derma, polymyositis, systemic lupus, cirrhosis of the liver, keloid formation,

interstitial nephritis and pulmonary fibrosis;

The comp;ounds according to the invention can inhibit, in particular, the
10 growth of cancer, tumour cells and tumour metastases and are therefore

suitable for tumour therapy.

The present invention furthermore encompasses the use of the compounds
according to the invention and/or physiologically acceptable salts and sol-

15 vates thereof for the preparation of a medicament for the protection of nor-
mal cells against toxicity caused by chemotherapy, and for the treatment of
diseases in which incorrect protein folding or aggregation is a principal
causal factor, such as, for example, scrapie, Creutzfeldt-Jakob disease,
Huntington's or Alzheimer's.

20

The invention also relates to the use of the compounds according to the

e,

invention and/or physiologically acceptable salits and solvates thereof for
the preparation of a medicament for the treatment of diseases of the central
nervous system, of cardiovascular diseases and cachexia.
25
In a further embodiment, the invention also relates to the use of the com-
pounds according to the invention and/or physiologically acceptable salts
and solvates thereof for the preparation of a medicament for HSP90 modu-
lation, where the modulated biological HSP90 activity causes an immune
30 reaction in an individual, protein transport from the endoplasmatic reticu-
lum, recovery from hypoxic/anoxic stress, recovery from malnutrition,

recovery from heat stress, or combinations thereof, and/or where the dis-
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order is a type of cancer, an infectious disease, a disorder associated with
disrupted protein transport from the endoplasmatic reticulum, a disorder
associated with ischaemia/reperfusion, or combinations thereof, where the
the disorder associated with ischaemia/reperfusion is a consequence of
cardiac arrest, asystolia and delayed ventricular arrhythmia, heart opera-
tion, cardiopulmonary bypass operation, organ transplant, spinal cord
trauma, head trauma, stroke, thromboembolic stroke, haemorrhagic stroke,
cerebral vasospasm, hypotonia, hypoglycaemia, status epilepticus, an epi-
leptic fit, anxiety, schizophrenia, a neurodegenerative disorder, Alzheimer's
disease, Huntington's disease, amyotrophic lateral sclerosis (ALS) or neo-

natal stress.

In a further embodiment, the invention also relates to the use of the com-
pounds according to the invention and/or physiologically acceptable salts
and solvates thereof for the preparation of a medicament for the treatment
of ischaemia as a consequence of cardiac arrest, asystolia and delayed
ventricular arrhythmia, heart operation, cardiopulmonary bypass operation,
organ fransplant, spinal cord trauma, head trauma, stroke, thromboembolic
stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycae-
mia, status epilepticus, an epileptic fit, anxiety, schizophrenia, a neuro-
degenerative disorder, Alzheimer's disease, Huntington's disease, amyo-

trophic lateral sclerosis (ALS) or neonatal stress.

Test method for the measurement of HSP90 inhibitors

The binding of geldanamycin or 17- allylamino-17-demethoxygeldanamycin
(17AAG) to HSP90 and competitive inhibition thereof can be utilised in
order to determine the inhibitory activity of the compounds according to the
invention (Carreras et al. 2003, Chiosis et al. 2002).

In the specific case, a radioligand filter binding test is used. The radioligand
used here is tritium-labelled 17-allylaminogeldanamycin, [3H]17AAG. This
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filter binding test allows a targeted search for inhibitors which interfere with
the ATP binding site.

5 Material

Recombinant human HSP80a (E. coli expressed, 95% purity);
[3H]17AAG (17-allylaminogeldanamycin, [allylamino-2,3-°H. Specific activ-
ity: 1.11x10"? Bg/mmol (Moravek, MT-1717);
HEPES filter buffer (50 mM HEPES, pH 7.0, 5 mM MgCi2, BSA 0.01%)
10 Multiscreen FB (1 um) filter plate (Millipore, MAFBNOB 50).

Method

The 96-well microtitre filter plates are firstly irrigated and coated with 0.1%

15 of polyethylenimine.

The test is carried out under the following conditions:
Reaction temperature 22°C

Reaction time: 30 min., shaking at 800 rpm
20 Test volume: 50 pl
Final concentrations:
£ 50 mM HEPES HCI, pH 7.0, 5 mM MgCI2, 0.01% (w/v) of BSA
J HSPS80: 1.5 pg/assay

[3H]17AAG: 0.08 uM.

25

At the end of the reaction, the supernatant in the filter plate is removed by

suction with the aid of a vacuum manifold (Multiscreen Separation System,

Millipore), and the filter is washed twice.

The filter plates are then measured in a beta counter (Microbeta, Wallac)
30 with scintillator (Microscint 20, Packard).
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m 1H), WORUOASEDD (m 4H). 7.334 (t, 1M), 7.297 (t, 1PSUEP2039/M0s06L
H, 5.010 (s, 2H), 4.789 (s, 2H), 3.96G3m 1H), 1.948-1.899 (m

H), 1.730-1.651 (m 2H), 1.474-1.336 (m 2H). 7.372 (m 5H), 7.319
t, 1H), 7.297 (t, 1H), 7 195 (d, 1H), 5. 007 (s, 2H), 4.800 (s, 2H),
.083 (s, 9H). 7.314 ( 7.271 &(@ 7.212 (d, 1H), 5.017
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F- 6 co 1-- 4c.50W&u8 of a compound is calculated therefrom.

Table |
S HSP90 inhibition by compounds of the formula | according to the invention
Compound No. ICsq Compound No. [Csp
"AT" A "A21" A
"A2" A "A22" A
e A3 A "A23" A
- "A4" A "A24" A
"AS" A "A25" A
"AB" A "A26" A
"AT" A "A27" B
15 "A8" A "A28" A
"AQ" A "A29" A
"A10" A "A30" A
"A11" A "A31" A
20 "A12" A "A32" A
"A13" A "A33" A
- "A14" A "A34" A
N "A15" A "A35" A
"A16" A "A36" A
o5 "ATT" A "A37" A
"A18" A "A38" A
"A19" A "A39" A
"A20" A "A40" A
30 Compound No. ICs0 Compound No. ICs0
"A41" A "AB1" A
"A42" A "AB2" A
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"A43" A "AB3" A
"Ad44" A "AB4" A
"A45" A "AB5" A
"A46" A "AG6" A
S "A4T" A "A6T" A
"A48" A "AB8" A
"A49" A "ABY" A
"A50" B "A7Q" A
"AS1" A "AT1" A
e 10 "A52" A "AT72" A
h "A53" A ATE A
"A54" A "AT74" A
"A55" A "AT75" A
5 "A56" A "A76" A
"ABT7" A "ATT" A
"A58" A "A78" A
"AS9" A "A79" A
"ABQ" A "A80" A
20
Compound No. ICso
{ "AB1" A
"A82" A
"A83" A
25 "A84" C
"ABS" C
"AB6" A
"AB7" A
"A88" B
30 "A8Y"
“A90"
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ICse:  10nM-1puM=A
1uM-10uM =B
>10uM = C

Above and below, all temperatures are indicated in °C. In the following
examples, “conventional work-up” means; water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on the
constitution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried over
sodium sulfate and evaporated, and the product is purified by chromatogra-

phy on silica gel and/or by crystallisation.

LC-MS conditions

Hewlett Packard HP 1100 series system with the following features: ion
source: electrospray (positive mode); scan: 100-1000 m/e; fragmentation
voltage: 60 V; gas temperature: 300°C, DAD: 220 nm.

Method 1

A = water + 0.05% of HCOOH / B =acetonitrile + 0.04% of HCOOH
Flow = 2.4 ml/min

WL =220 nm

Column: Chromolith Speed Rod RP18e 50-4.6

Gradient: 0 min 4% of B, 2.8 min 100% of B, 3.3 min 100% of B, 3.4 min
4% of B

Method 2

A = water + 0.01% of TFA / B = acetonitrile + 0.01% of TFA
Flow :1.5 mi/min

WL =220 nm

Column: Chromolith Performance RP18 100-3
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1H), 8.03WNa2m086{24 1H), 0) IQ CV N N-: N
ZS EN v- 00 'TN N-: 7.206 (d, 1H), 4.:397
1
1

6 [ppm 8.093-8.063 (m
In +. 7 CV COPLT)EPR009CEO61
(s, 2H), 4.776 (d, 2H),
3.680-3.304 (m 4H), 2.345-2.202 (m 2H). 1H NVR (400 MHz,
DVSO-de/ TFA): 6 [ppm (t, 1H), 7.253 (d, 1H), 5.053 (s, 2H), 4.850
(s, 2H), 3.884-3.826 (rn, 4H), 2.173-2.112 (m 2H).

Gradient: 0 min 1% of B, 3.5 min 100% of B, 5.0 min 100% of B, 5.5 min

10% of B, 6 min 1% of B

Gradient polar:

5
5% of B - 100% of B: 0 min to 3.0 min
100% of B: 3.0 min to 3.3 min
100% of B — 20% of B: 3.3 min to 4 min
10 General synthesis schemes:
(" Scheme 1

20 Y %/J<

25

30
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Scheme 2: Carboxamide syntheses
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Scheme 3: Sulfonamide syntheses

Method C
5
10
L
15
10 11
20 Method D
¢
R4 R3 R4 R3
+ H D —— IE5II
g R6 R5 B T
25 0=§mo 0=8=0
Cl !
R6” “R5
11
Preparation of starting materials:
30

Synthesis of tert-butyl 5-iodo-2,3-dioxo-2,3-dihydroindole-1-carboxylate
(112")



- 72 - t 1%, 7,267 (t, 1H), 7.199 (d, 11-1), 5.000 (s 2%

4.783 (s, 1046633 2 990 (m 6H), 2.870 (s, 3H), 2.723PCE/EP3P/008061
3H)
2H)

0.788 (t, : 7.456 (m 4H), 7.370-%75%01 (m 3H), 7.258 (d, 1H),
5.031 (s, , 4.872 (s, 2H), 2.645 (s, 3H), 1.227 (s, 9H). co co 6
C Lr)
0
|
0 0
! LI !
-+ —_
5 © o)Lo 0 >§0
N jv
50 g of 5-iodo-1H-indole-2,3-dione are dissolved in 500 ml of THF, cooled
10 to 10°C, and 43.97 g of di-tert-butyl dicarbonate are added. The mixture is
i stirred overnight at 23°C and subsequently evaporated to dryness in vacuo.
The residue is taken up in petroleum ether and THF and crystallised at
-20°C. The yellow solid obtained in this way is filtered and dried at 30°C in a
drying cabinet. Yield: 62.41 g of tert-butyl 5-iodo-2,3-dioxo-2,3-dihydro-
15 indole-1-carboxylate; LC-MS retention time: 2.113 min.

Synthesis of tert-butyl {2-[2-(1,3-dihydroisoindol-2-y!)-2-oxoacetyl]-4-iodo-
phenyl}carbamate ("3")

O

20 ! © N: ﬁ
O I
N 0
L O):O N
)r N >§o
-
62.41 g of tert-butyl 5-iodo-2,3-dioxo-2,3-dihydroindole-1-carboxylate are

dissolved in dried THF, and 18.98 ml of 2,3-dihydro-1H-iscindole are

added. The mixture is stirred at 25°C for 30 min, evaporated to dryness in

25

vacuo, and the residue is triturated with petroleum ether, filtration gives
30 82.3 g of tert-butyl {2-[2-(1,3-dihydroisoindol-2-yl)-2-oxoacetyl]-4-iodo-

phenyl}- carbamate (beige solid);

LC-MS retention time: 2.63 min;
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"H NMR (500 MHz, DMSO-dg/TFA-d+): O [ppm] 8.014 (d, 1H), 7.962 (dd,
1H), 7.913 (d, 1H), 7.391 (d, 1H), 7.326-7.292 (m, 3H), 4.901 (s, 2H), 4.872
(s, 2H), 1.398 (s, OH).

Synthesis of (2-amino-8-iodoquinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)-

methanone ("4")

24.50 g of tert-buty! {2-[2-(1,3-dihydroisoindol-2-yl)-2-oxoacetyl]-4-iodo-
phenyljcarbamate are dissolved in 500 ml of acetonitrile under argon.
0.756 g of caesium fluoride is added, and 16.887 m! of bis(trimethylsily})-
carbodiimide are added dropwise to the solution over 5 min. The mixture is
stirred at room temperature for 15 min, and 400 ml of dichloromethane are
added. After addition of 400 ml of hydrochloric acid (1N), the product pre-
cipitates out as a white solid. Yield: 14 g of (2-amino-6-iodoquinazolin-4-y})-
(1,3-dihydroisoindol-2-ylymethanone; LC-MS retention time: 1.655 min;

"H NMR (500 MHz, DMSO-de/TFA-d4): 6 [ppm] 8.143 (d, 1H), 7.957 (dd,
1H), 7.451 (d, 1H), 7.361-7.256 (m, 4H), 7.213 (s, 2H), 4.993 (s, 2H), 4.745
(s, 2H).

Synthesis of [2-amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
quinazolin-4-yl}-(1,3-dihydroiscindol-2-yl)methanone ("5")
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10 g of (2-amino-6-iodoquinazolin-4-yl)-(1,3-dihydroisoindol-2-ylymethanone
("4") are dissolved in 500 ml of dimethyl sulfoxide under an argon atmos-
phere. 6.1 g of bis(pinacolato)diboron, 8.017 g of potassium acetate and
981 mg of [1,1'-bis(diphenylphosphino)ferrocene]palladium(ll} dichloride are
added to this solution, and the mixture is then heated at 80°C for 60 min.
After cooling, 250 ml of diethyl ether are added to the mixture, which is then
extracted four times against 100 ml of water each time. The combined
organic phases are dried over sodium sulfate, filtered, and the filtrate is
evaporated until a red oil is present. This oil is triturated with acetonitrile,
giving pale-beige crystals. The precipitate is filtered and dried at 50°C for
12 h in a drying cabinet. The resultant product is reacted further without
further purification.

Yield: 6.45 g (65%) of [2-amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylYmethanone;

LC-MS retention time: 2.077 min (method 1).

Method A

Synthesis of ethyl 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)-

quinazolin-6-yllbenzoate ("'6")
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11.66 g of ethyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)\benzoate,
10.29 g of potassium carbonate, 0.67 ml of water and 812.4 mg of [1,1'-bis-
{(diphenylphasphino)ferrocenelpalladium(ll} dichloride are added to a solu-

S tion of 15 g of 2-amino-6-iodo-4-(1,3-dihydroisoindol-2-ylcarbonyl)quinazo-
line in 200 ml of ethanol under argon. The mixture is heated at 120°C for
30 min, giving a clear solution. The hot solution is filtered through kiesel-
guhr. On cooling, ethyl 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yl]Jbenzoate crystallises out.

10 Yield: 15.4 g (94%) of ethyl 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-ylJbenzoate (LC-MS retention time: 2.056 min; "polar gradient"
method).

The compound ethyt 2-{2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
15 zolin-6-yl}-4,5-difluorobenzoate is obtained analogously from [2-amino-6-

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-dihydro-

isoindol-2-yl)methanone and ethyl 2-bromo-4,5-diflucrobenzoate;

Yield: 67%; LC-MS retention time: 2.09 min (method 1).

20
. Preparation of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-
¢
yllbenzoic acid ("7")
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A solution of 15.3 g of ethyl 2-[2-amino-4-(1 ,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yl]benzoate in 70 ml of sodium hydroxide solution (2 N) and
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100 ml of THF is stirred at 80°C for 6 h. The mixture is extracted three
times with 100 ml of diethyl ether each time, and the aqueous phase is
adjusted to pH7, whereupon 2-[2-amino-4-(1,3-dihydroisoindole-2-car-
bonyl)quinazolin-6-ylibenzoic acid precipitates out. The precipitate is filtered
and dried at 50°C in a drying cabinet.

Yield: 8.8 g (62%) of 2-[2-aminc-4-(1,3-dihydroisoindoie-2-carbonyl)quina-
zolin-6-yllbenzoic acid; LC-MS retention time: 1.707 min (method 1);

"H NMR (500 MHz, DMSO-ds/TFA-d,): & [ppm] 8.005-7.985 (m, 2H), 7.891
(d, 1H), 7.748 (d, 1H), 7.598 (t, 1H), 7.499 (t, 1H), 7.415-7.389 {m, 2H),
7.327-7.254 (m, 2H), 7.233 (d, 1H), 4.993 (s, 2H), 4.837 (s, 2H).

The compound 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-6-
yl]-4,5-difluorobenzoate is obtained analogously from ethyl 2-[2-amino-4-
(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yi]-4,5-difluorobenzoate;
Yield: 61%; LC-MS retention time: 2.09 min (method 1).

The compound 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-6-
yl}-4-fluorobenzoic acid is obtained analogously from ethyl 2-[2-amino-4-
(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4-fluorobenzoate:;

Yield: 58%; LC-MS retention time: 2.00 min (method 1).

The compound 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-6-
yl]-5-fluorobenzoic acid is obtained analogously from ethyl 2-[2-amino-4-
(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-ylj-5-fluorobenzoate;

Yield: 58%; LC-MS retention time: 1.99 min (method 1).

Synthesis of {2-amino-6-[2-(4-methylpiperazine-1-carbonyl)phenyllquina-
zolin-4-yl}-(1,3-dihydroisoindol-2-y[)methanone ("A34") by method A:
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175.9 mg of O-(benzotriazal-1-yl)-N,N,N',N'-tetramethyluronium tetrafluoro-
borate (TBTU), 33.8 pl of pyrrolidine and 200.9 ul of 4-methylmorpholine
10 are added to a solution of 150 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-

LS
& )

carbonyl)quinazolin-6-yilbenzoic acid in 1 mi of dimethylformamide. The
mixture is subsequently stirred at 25°C for 12 h. The mixture is evaporated
to dryness in vacuo, the residue is taken up in 1 ml of dimethyl sulfoxide
and purified by chromatography (reversed phase HPLC).

15 Yield: 50 mg (30%) of {2-amino-6-[2-(4-methylpiperazine-1-carbonyl)-
phenyliquinazolin-4-yl}-(1,3-dihydroisoindol-2-ylYmethanone;
LC-MS retention time: 1.77 min (method 1);
'H NMR (500 MHz, DMSO-de/TFA-d+): & [ppm] 8.071 (s, 1H), 8.004 (d, 1H),
7.855 (d, 1H), 7.716 (d, 1H), 7.547-7.498 (m, 2H), 7404-7.377 (m, 2H),

20 7.303 (t, 1H), 7.264 (t, 1H), 7.205 (d, 1H), 4.988 (s, 2H), 4.803 (s, 2H),
4.274 (s, 2H), 3.360 (s, 2H), 2.798 (bs, 2H), 1.750 (m, 4H).

The following compounds are obtained analogously
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WD 2010/ 066324PCT/ EP2009/ 008061 - 86 - 2-[2-amino 4

(1, 3- di hyd¥BreWi%e3f e- 2- car bonyl ) qui nazol i n- 6- y11- N- et hy [PCA7ER2009/008061
10di nmet hoxybenzam de; LC-Ms retention tige: 1.69 mn (nethod 1);
20242- am no- 4- (113- di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] - N-ter
t-butyl- 4,5-dinet hoxybenzam de; LC-MS retention time: 1.89 mn

(met hod 1); O

242- am no- 4- (38X ¥ Aytr o) ¢

N, N- di et hyl benzam de LC—IVB retentlon time: 2.14 mn (rrethod 1); 5 10

212- 4- d hl.or
21z A o & Credahip éﬁ%—t‘??@%ﬁ %ﬁ N

242- am no- 4- (V]-N;Ntdhstblylod Salifteobbedz@aideonxbygui nazol i n- 6-y1] - 4-chlor
o-Ntert-butyl benzani de; LC-MS retention time: 2.13 mn (nethod 1); 25

WO 2010 066324PCT/ EP2009/ 008061 - 88 -
Step 1: 2-Bromo-N,N-diethyi-4,5-difluorobenzamide

F
F
= F
10 ¥
+ \/ \/ ——
Br /\N Br
Cl // 0

15 1.05 g of 2-bromo-4,5-diflucrobenzoyl chloride in 5 ml of DCM are added

dropwise with stirring to a solution of 846.9 pl of diethylamine in 5 ml of

o
w ¢

DCM. The mixture is subsequently stirred at RT for 1h. The mixture is then
extracted a number of times against water (pH 9), the organic phase is
dried and purified by column chromatography.

20 Yield: 1 g (83%) of 2-bromo-N,N-diethyl-4,5-difluorobenzamide;
LC-MS retention time: 1.73 min (methed 1).

The following are obtained analogously:

25 F F

HN - .

B[" + /\.\ BI’
Cl

iz

O

2-bromo-N-ethyl-5-fluorobenzamide;
LC-MS retention time: 1.55 min (method 1);
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2-[2-amino 4

(1, 3- di hyd¥Y@rel§i0aehdt e- 2- car bonyOqui nazol i n- 6-y1] - 4- chl or COUKRSHIHI0804

(2-hydroxyet hyl ) benzam de; LC-Ms retentign.tinme: 1.95 mn (nmethod 1).

Preparati on of

{2-am no-642- (3-am nopyrrolidine-1-carbonyl)phenyl]qui nazolin-4-y1}-(

1, 3-di hydr oi soi ndol- 2- yOmet hanone ("A43") 15 The product is

obt ai ned anal ogous|y to "A34" by reaction of 212-am no-%4:

(1 3-di hydr oi soi nd\l\g 2- car bonyl ) gui nazol i n-6-yl ] benzoi c
tert-butyl pyrrolidin-3-ylcarbamate. The resultant t@rt

-but yl
(1-{2-[2-amni ng-&4 \
25di hydr oi soi ndol er bonyl )q%,n(ﬁol i n- 6- Abenzoyl | pyr di n-3-yl)c
arba- mate is trea directly HCT 1 n di oxane, “sgdsing t he
protect§ ng group to e cl'eaved. The purification is ¢arrigd out by
means of col umm chronmat ography; LC-MS retention tine: 3R
(method 1). WO 28 @$324PCT/ EP2009/ 008061 - 89 - Pr ar ati on of
1-{242-am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) gui nazgl i n6-yl | benzoy
|} pyrrolidine-2-nethylam de ("A50") 5 10 Step 1: hyl

1-{242-am no h dol 2 carbonyQgui nazol i n6-yl | benzoyi
| pyrrolidine- 45 &ng\gyl %g{ﬁ’ Sj‘)%Iéfgm)“etﬁ éﬁuct i s obtained

anal ogousl y tHPL@\?rétermbnrtmtz 82 n¥lh (ﬁTe[ﬂ?ocﬁB) no- 4-

15(1, 3-@j hydr oi soi ndol e- 2- car bonyl ) gui nazol i n-6-yl ] benzoic acid with

@ethyl pyrrolidi ne-2-carboxylate; LCM retention tine: 1.78 mn
(et hod 1). Step 2. 1-{2-[2-Amno 4

(1, 3-di hydroi soi ndel e- 2- carbonyI)QU|nazoI|n 6-yl}- \‘
20benzoyl | pyrroli di n@-2-carboxylic acid ("A44") 8bthy

4

(1, 3-di hydr oi s8I nv

o N © e
gi ve 11{52 [2 ani no

Qcid with

1-{2-[2-am no

7
- car bonyQgui nazol i n-6-yl | beny
1 i sthydeoled_under al kal i
d|hydr0|30|ndole 2-car

pyrrolidine-2

- carboxyl ate from anditions to

retention time: 1,66k n (met hod 1); 1 NMVR (500 ,Oc15) 6
[ppni 8.06 (dd, JCI—1@87 1H) 798(d J=1.9 1H, 7.77 (d, J
= 8.7, 1H), 7,56 - T 28 (m 3(d, J=7.4, 1H), 5.08 - 4.66
(m 4H), 4. 22p@mo-N- eﬂw é5éln@th§m§ber§dzede 3.11 (m 2H), 2.15 -

2.00 (m 1H, dlv@
1-{2-12- Am no- 4 reteﬁtiﬁ#d'&%gﬁ%do’?@"%car@bny@ui nazol i n-6-yl | benzo
yl I pyrr, %I i di ne-2-net hyl am de ("A50") WD 2010/ 066324PCT/ EP2009/ 008061

~ 0 @)
O
/O -~
+ NH2
25 Br
Br /k
Cl O ﬁ ©

2-bromo-N-tert-butyl-4,5-dimethoxybenzamide;
LC-MS retention time: 2.02 min (method 1);
30



- 90 - 95 of TBTU

(0- (benzotW® a918106632¢ 1) - N, N, NP, N1- t et r amet hyl ur oni um PCT/EP2009/008061
tetrafl uoroborate), 108 pl of 4-nethyl mgpholine and 197 pl of

met hylamne (2 Min THF) are added to a solution of 100 ng of

1-{212- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyOqui nazol i n- 6-yl i benzoy
| } pyrrolidine-2-carboxylic acid in 54 ml of DMF. The m xture is
stirred at 22C f&L 16 h, and the product is iso- latded directly by
col um chr omat ogiyaphy; HPLC retention time: 2.34 mn [ nethod 2).

[T ok 2-12-am no 4
esul fonic

(1, 3-di hydrois : Ie-2-carbon*])quinazolin-6- yl 1k
acid (9) 49 ]

[1, 1' - bi s(di pheraybhphosphi no) ferrocene] pal | adi un{ 1IN di thl ori de are
added to a sotluti o of 40.8 g of

2- am no- 6-1 odo- 4- (1, 3-di hydr oi soi ndol- 2-yl car bon gui nazoline in 500
m of ethanol_ under argon. The mi xture is heated at 120C for 60 mn,
giving a cl eZdrbevnetdreororNNirthylbenzamite;s filtered through

ki esel guhr angh kj ] Ost The filtrate is evaporated to
dryness in varlgzug},lé]gﬁﬁggﬁq)@g@%%‘gtggﬂ“mﬁh%be and filtered. The
filtratg is acidified using 400 M of HCl (1 N), giving a
grecipitate. The precipitate is filtered off with suction and washed
WD 2010/ 066324PCT/ EP2009/ 008061 - 91 - with water. The residue is
dried at 50C in MAcuo. Yield: 43.8 g (86% ofCJ

242- am no- 4- (1, 3fdi hydr oi soi ndol e- 2- car bonyQOquil nazol i n- 6-yl ] benzenesu

| fonic acid; LCAB retention time: 1.43 mn (Aethod 1). Preparation
of 2-[2-am no 3-di hydr oi sQj dole-2-carf ) gqu nazol i n- 6-
t hi onyl chloride

yl I | oenzenesul chYBriHEv{’ —15 40
drgg of DVF are added %Zha 50|l utpon of 5 g of

togeth I W th ong
242- am no- 4- (1, 3t di hydr oi soi ndol e- 2- car bgnyl ) qui nazol i n6-yl poenzenesu
L f-of h, evapora- 20ted

| foni c aci d. I-ﬁ‘\s'xture is stirred at 2

in vacuo, takén up~in 500 m of DCM and extHgacted twice with 300 m

of water each tinme. The organi c phase is dried over nagnesium

sul fate, fil Zebr@mnefichierd-Nwipgbanzamide; dryness in vacuo. The residue

\erar & el LB rdighigbing: Rs3hhihagl fyrther purtfication.
anino-é—(l,B-dihydroisoindole-2-carbonyCQUinazolin-6-y|]benzenesu|fon
yl 25c Poride; HPLC retention time: 2.75 mn (nethod 2). Preparation
of {2-ani no- 642-¢l2, 5- di net hyl pyrrolidi ne- 1- sulf onyl ) pheny1] -

gui nazol i n-4-y11} (1, 3-di hydr oi soi ndol - 2-yOret hanone ("A64") 30

+ NH,

—

Br /k Br
25 cl o) N 0

H
2-bromo-4-chloro-N-tert-butylbenzamide;
HPLC retention time: 2.26 min (method 2);

30



A solution of 58 pl of dinmethylpyrrolidine in 4 ml of THF is added
dropwi se MOLBIG6&BH ut i on of 400 ng of PCT/EP2009/008061
2-[ 2-am no-4- (1, 3-di hydroi soi ndol e- 2- cargpnyl ) -

gui nazol i n-6-yl | benzenesul fonyl chloride in 4 mM of THF with
ice-cooling. The m xture is subsequently stirred at 22C for a further
1 h, evaporated in vacuo and taken up in 4 m of diethyl ether. The
solution is washed 3 tines agai nst sodi um hydroxi de €8l ution (2N) and
finally purified Py col um 15chr omat ography. Yield: 63 ng (56% of
{2-am no-642- (2, 5 di net hyl pyrrolidine-1-sul fonyl)-
phenyl ] qui nazol i a- 4-y1} 41, 3-di hydr oiCg9i ndol - 2-y1)

retention time D4 mn(w 1H NVR KI€QQ MMz
1. 9% 8. 99—26¢d, J | 1.9
.%p(d J 87 1H), 7.70 (td, =1.3, 7.5,
1

1H), 7.64 (td, J 7.42 - 7.38 (m ~3.33 - 7.26
(m 2H), 7.21 (¢ = 7.3, 1H) 497 (s, 2H), 4.79|(s, 2H), 3.44 -
335(m211§'1ﬂ) 1.62 (m 21-1), 1.40- 1.33.4m 2H), 0.89 (d, J

6.4, 6H). 25 The foll ow ng conpounds are obtai ned anal ogously 30
WO 2010/ oaas&bm&#zdwgrceblaﬁeyi IN-( Qsﬁydr@myawl)bemmmaoo VHz,

DVBO- d6r 1TA 1999 (dd, 1H), 7.823 (d,

1H, 7. 743 %}@Wr&{%ggg? %{ ’;%?é“% (7 435H%d 1H) (

7.365- 5306 (m 2, 7 264 (d 1H, 5.001 (s. 2H) 4.851 (s 2H)
3082 (q. 4H) NVR (400 MHz, DVBO- d6/ TFA) - Fg

?t 03411 Hg dd7 é;%fepéﬂ e’fbﬁ {immqﬂ)u }dwdréra@nquyi czgkgwgll)gg?a(zpyn Zezyl)i
il n m
7.250 (d, 1mﬁet¢‘§’56§4%'ﬂ”gé’ﬁb%2%"@%( ?‘@9 2.450 (s, 6H). 1H NWR

(400 MHz, DVBO-d6/ TFA): S [PM G’WSIANI Sn N

15 @ FF
0. _N

HO~ B Sy — Br

bne; LG M5
DMGO- d6/ TFA) 6
1HPr 7.98 (dd,

| 0 1.05 g of 2-bromo-N,N-diethyl-4,5-difluorobenzamide, 0.99 g of potassium
5;, carbonate, 0.6 ul of water and 146.6 mg of [1,1"-bis(diphenylphosphino)-
ferrocene]palladium(ll) dichloride are added to a solution of 1.2 g of 2-
amino-6-boronyl-4-(1,3-dihydroisoindol-2-ylcarbonyl)quinazeline in 100 ml
o5 of ethanol under argon. The mixture is heated at 120°C for 30 min, giving a

clear solution. The hot solution is filtered through kieselguhr and purified by
column chromatography.
Yield: 710 mg (39%) of 2-[2-amino-4-(1 ,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yl]-N,N-diethyl-4,5-diffucrobenzamide;

30 HPLC retention time: 2.72 min (method 2);
*H NMR (500 MHz, DMSO-de/TFA) & [ppm} 8.07 (dd, J = 2.1, 8.6, 2H), 7.82
(d,J=9.0, 1H), 7.65 (dd, J = 7.7, 11.3, 1H), 7.53 — 7.44 (m, 2H), 7.36 (i,



COr-: t--to LOtr) 4 N 4 474.55 HPLC retention tinme [m n] (nethod)
co ,__ toWOgYumEiEYcture and/or name 411 0 N 110 0 || PCTAHPROGOQOBES(
NH2 2-[ 2- Ami no- 4- (1, 3-di hydr oi soi ndol e--235 -
car bonyl ) qui nazol i n-6-yl | - N- (2- di met hyl am noet hypbenzenesul f onam de N
00OS \ -NSNNH

J=73,1H), 732 (t, J=7.3, 1H), 7.25 (d, J = 7.4, 1H), 5.04 (s, 2H), 4.81 (s,

2H), 3.32 — 3.03 (m, 2H), 3.01 — 2.74 (m, 2H), 0.86 — 0.72 (m, 6H).

The following are obtained analogously:

5
= 10
2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-N-ethyl-4,5-
15 difluorobenzamide;
LC-MS retention time: 1.83 min (method 1);
/
20

—
Pl
£

25 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-N,N-diethyi-
4,5-dimethoxybenzamide;
LC-MS retention time: 1.88 min (method 1);

30



212- Ami no- % - di hydr oi soi ndol e- 2-

car bonyl ) JYPA&PHEER4 6-y11- N, N- di et hyl benzenesul f onani de PCT/EP2009/008061
2-[2- Am no-4- (1, 3-di hydroi soi ndole-2- 6g5.-. cr) < WO

2010/ 066324PCT/ EP2009/ 008061 - 94 - 8.082 (dd, 1H), 8.032 (d, 1H),
7.985 (dd, 1H), 7.828 (d, 1H), 7.698 (t, 1H), 7.645 (t, 1H),
7.443-7.419 (m 2H), 7.353-7.295 (m 2H), 7.255 (d, 1H), 5.002 (s,
2H), 4.853 (s, 2H), 2.705 (q, 2H), (t, 3H). 1H NWR (400 MHz,
DVSO-d6/ TFA): 8 [PRrill 8.093 (dd, .060 (d, 1H), 7.964 (dd,
1H), 7.830 (d, 1H), 1H[, 7 (t, 1H), 7.461-7.420 (m
2H), 7.355-7.290 H, 5.007 (s, 2H), 4.845 (s,
2H), 2.351 (s, " co Co 6 <1*

L

2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-N-ethyl-4,5-
10 dimethoxybenzamide;
L LC-MS retention time: 1.69 min (method 1):

15

20 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonylyquinazolin-6-yl]-N-tert-butyl-
i 4,5-dimethoxybenzamide;
B LC-MS retention time: 1.89 min (method 1);

25

30




LOr ---. hrr N.--.. InN- ,---,r

car bonyl ) UPAALESR46- A- N- et hyl benzenesul f onami de PCT/EP2009/008061
242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- -87 -

car bonyl ) qui nazol i n-6-yl | -N-net hyl - benzenesul f onam de VN -V VN (
/ NH2 {2- Am

i no-642-(4-ne %_1-4- oxypi perazi nel-sul f onyl ) phenyl ] qui nazol i n-4-01-(1
, 3- di hydr oi 88109-4atet-HEYSHIsOIndolar?-zaNyrydesnarcin-Brdbéahiuesnes 1
- 95 - 4.969 M.Si (s, 2H), 3.316 (t, 2H), 2.790 (t, 2H),
2.501 (s, 3%1)%’“8'6&@%?1%%%%2, DVBO- d6/ TFA): 8 [PPM 7. 975-7. 955 (m
2H), 7.920 (d,C-MHp refentiaf tifres: 21H) miil (G2%dd 1);1H), 7.564 (t, 1H),
7.340-7.326 (m 2H), 7.270-7.209 (m 2H), 7.165 (d, 1H), 5.543 (s,
1H), 4.947 (s, 2H), 4.786 (s, 2H), 3.460-3.410 (m 1H), 2.991-2.953
(m 2H)§ 2.559-2.530 (m 2H), 1.539-1.488 (m 2H), 1.212-1.141 (m
2H). 1H NVR (400 MHz, DMVBO- d6/ TFA PPITi| 8.06 - 8.00 (m 2H),
7.97 (dd, J = 1.2C17.9, 1H),

S
N//LNHz

‘ O N
LN O
H

. 10
2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4-chioro-N-
ethylbenzamide;
LC-MS retention time: 1.99 min (method 1);
15
/
20
2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-4-chloro-N-
tert-butylbenzamide;
LC-MS retention time: 2.13 min (method 1);
25

30



COIn 4 0lc CVco Ocoin490.55 coc o (.i ici cocnD4 ci 99 1.

NEK ' NH2 292000086324 (1, 3- di hydr oi soi ndol e- 2- PCT/EP2009/008061
car bonyl ) qui nazol i n-6-y1) - N-(2- hydroxyet#gl) - N-met hyl benzenesul f onam
de N HO NH2 {2- Ami no- 642- ( 4- hydr oxypi peri di ne- 1-

sul fonyl ) phenyl i qui nazol i n-4-y11- (1, 3- di hydroi soi ndol - 2-yl ) net hanone

5
2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-8-yl]-4-chloro-N-
ethyl-N-(2-hydroxyethyl)benzamide;

10

% LC-MS retention time: 1.95 min (methed 1).
Preparation of {2-amino-6-[2-(3-aminopyrrolidine-1-carbonyl)phenyl]quina-
zolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone ("A43")

15

20

The product is obtained analogously to "A34" by reaction of 2-[2-amino-4-
(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yllbenzoic acid with tert-butyl
pyrrolidin-3-ylcarbamate. The resultant tert-butyl (1-{2-[2-amino-4-(1,3-

25

dihydroésoindole-2~carbonyl)quinazoEin—6—yi]benzoyl}pyrrolidin—3~yl)carba~
mate is treated directly with 1 M HCI in dioxane, causing the protecting
group to be cleaved. The purification is carried out by means of column
chromatography;

[.C-MS retention time: 1.82 min (method 1).
30



212- Am no

6-y11- N- (2- hydroxy. .

WO 2010/ 066324PCT/ EP2009/ 008061 - 96 - -BY7 (d, J =8.9, 1H), 7.60

(td, J =

1.3, 7.5, 1H), 7.55 (td, J = 1.4, 7.7, 1H), 7.37 - 7.32 (m

2, 7.24°(td, 3= 6.9, 13.6, 2H, 7.17 (d, I = 7.0, 1H), 4.95 (s
2H), 4. 81 (s.pabhratdindst {422 amits-: (12 binyaidisoihdble=2-carbodyl) ainazolin-

10

15

20

25

30

B8-yllbenzoyl}pyrrolidine-2-methylamide ("A50")

Step 1: Methyl 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yllbenzoylipyrrolidine-2-carboxylate ("A37")

The product is obtained analogously to "A34" by reaction of 2-[2-amino-4-
(1,3-dihydroiscindole-2-carbonyi)quinazolin-6-yllbenzoic acid with methy
pyrrolidine-2-carboxylate;

LC-MS retention time: 1.78 min (method 1).

Step 2: 1-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-
benzoyl}pyrrolidine-2-carboxylic acid ("A44")

Methyl 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-
benzoyljpyrrolidine-2-carboxylate from step 1 is hydrolysed under alkaline
conditions to give 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yllbenzoyl}pyrrolidine-2-carboxylic acid;

LC-MS retention time: 1.66 min (method 1);

"H NMR (500 MHz, DMSO-dg) 8 [ppm] 8.06 (dd, J = 1.9, 8.7, 1H), 7.98 (d,
J=1.8,1H),7.77 (d, J = 8.7, 1H), 7.56 — 7.25 (m, 7H), 7.23 (d, J = 7.4, 1H),
2.08 —4.66 (m, 4H), 4.21 (dd, J =4.2, 8.5, 1H), 3.26 — 3.11 (m, 2H), 2.15 —
2.00 (m, 1H), 1.79 — 1.48 (m, 3H).

Step 3: 1-{2-[2-Amino-4-(1 ,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-
benzoyl}pyrrolidine-2-methylamide ("A50")

@&’O%Pgﬂwdr oi soi ndol e- 2- PCTQP20098§06

car bonyl ) qui haz



1H NVR (4 DVSO-c16/ TFA): 6 [ppn] 8.02 - 7.98 (m 2H), 7.96 (d,
J=28 7,( O‘%”“‘P’"?&”(‘d J = 8. )7 1H), 7.65 (t, J = 7.5, 1HCT/ER2869/08061
J=7.7, 1H, 7.35 (d, J = 7.6, 1H), 7.30(d, J = 7.5, 1H), 7.22 (dt,
J =7.3 15.0, 2H) 7.15 (d, J | = 7.2, 1H), 4.94 (s, 2H), 4.80 (s,
2H), 3.28 (s, 2.98 (s, 4H). 1H NI\/R (400 |sz DI\/SOClG/TFA) 6

[ Pl Dn | 6, 1H), 7.91 (dd,
J =

8. Oé g Jofﬂ'éﬂéu((@ (bﬁnzo’glagof 1Hj) Nj\l g&N‘ teytrzgge(l‘yyiurgpmm [E1135)

(1 di\l ﬂ p:N o ftbrBoorbily, 186 3 of Anethylndrholide nd ddr 1 ot fethharine {2

it- N-K NH2 4n{lAP)dueiadsed-tol §eldtldxydf D8 ongnddlf §2.22-amino-4-(1,3-dihydro-

car bony Qqui naé&lnldgfe 2yI lbboenr} SB%-azoPn 6~ ﬂ%e}ngo& ryz?“lgc;hrc]hnze (2) rg:arboxyiic acid in

5 4 ml of DMF. The mixture is stirred at 22°C for 16 h, and the product is iso-
lated directly by column chromatography;

HPLC retention time: 2.34 min (method 2).

Scheme 3: Sulfonamide syntheses

10
{ Method C
Preparation of 2-{2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-
yllbenzenesulfonic acid (9)
15
0 N: é
+
|
SN 0
|
20 AT
{ 4 9
30 g of ethyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate, 41 g
o5 of potassium carbonate, 40 m! of water and 4 g of [1,1"-bis(diphenylphos-
phino)ferrocene]palladium(ll) dichloride are added to a solution of 40.8 g of
2-amino-6-iodo-4-(1,3-dihydroisoindol-2-ylcarbonyl)quinazoline in 500 m| of
ethanol under argon. The mixture is heated at 120°C for 60 min, giving a
clear solution. The hot solution is filtered through kieselguhr and rinsed with
30 ethanol. The filtrate is evaporated to dryness in vacuo, dissolved in 700 mi

of water and filtered. The filtrate is acidified using 400 m! of HCI (1 N),

giving a precipitate. The precipitate is filtered off with suction and washed
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car bonyl ) qgUPR&RE6$334 6- y1] - N- net hyl 4N- ( 2- PCT/EP2009/008061
met hyl am noet hyl ) benzenesul f onam de - g4 WO
2010/ 066324PCT/ EP2009/ 008061 - 97 - = 7.2, 1H), 7.26 (dt, J = 7.1,

14.3, 2H, 7.19 (d, J =7.1, 1H, 4.95 (s, 2H, 4.81 (s, 2H, 3.05
(t, J =6.4, 2H), 2.93 (t, J = 6.3, 2H), 2.47 (s, 3H). 1H NVR (400
VHz, DVEO- dalmﬁ'Awat@ [Thpms_lplue menedat 50° Lnlvsctjjcs \?elc_:liﬁm@(w/oq of J
(s 2, 2 W bl b prieSipadih2 shinomy  inpzoii habgiend
1.1, 7.5, 1H)sulf6n4ﬂatﬁld J =171 1H), 47820((0“ H)J =279§ (t14 ? 2';)5
d, J=7.1, 1 , S = 6.5,
ZH)Z 3 (2 77 (t L& Mség‘%nt'mime 1143 Ebwm(rmbmdwt DVBO- d6/ TFA): 5
[PPril]58.07 (d, J = 7.8 1H), 8.04 (d, J = 8.7, 1H), 7.97 (s, 1H),
7.80 (d, J = 8.6, 1H), 7.70 (t, J = 7.4, 1H), 7.65 (t, J = 7.6, 1H),
7.39 (t, J —Pfreﬁarﬂ}dh of 2-BRaminb- 25(1(SId|h&lﬁoascﬂn&@le(zicarbonﬂ?@ma?sbﬂn -B6-

- 3.60 - 3.48 (m 95 -
g.gg (m4 gm(y%e?gg'a%su'%ﬂ}“fgwg@é )J =6.3 3H. N LOO CO't LO

15

40 ml of thionyl chloride together with one drop of DMF are added to a

solution of 5 g of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

6-yl]benzenesulfonic acid. The mixture is stirred at 22°C for 16 h, evapora-
20 ted in vacuo, taken up in 500 ml of DCM and extracted twice with 300 ml of

water each time. The organic phase is dried over magnesium sulfate,

P
_;

filtered off and evaporated to dryness in vacuo. The residue is employed in

the following steps without further purification. Yield: 6.9 g (98%) of 2-[2-

amino-4-(1,3-dihydroisoindole-2-carbonyl)q uinazolin-6-yllbenzenesulfonyl
25 chloride;

HPL.C retention time: 2.75 min (method 2).

Preparation of {2-amino-6-[2-(2,5-dimethylpyrrolidine-1-sulfonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-y)methanone ("A64")
30
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242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2-

car bonyquV(ﬁéQl@mﬁﬁﬁﬁll] N- ( 2- ami noet hyObenzenesul f onani deCT/EFRNINNS061
NH2 242- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2-g5 _

car bonyl ) qui nazolin-6-yl | -N-(2-di et hyl - WO

2010/ 066324PCT/ EP2009/ 008061 - 98 - cotoinN.1coE d: ;

.10

15

20

25

30

A solution of 58 pl of dimethylpyrrolidine in 4 ml of THF is added dropwise
to a solution of 400 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yljbenzenesulfonyl chloride in 4 ml of THF with ice-cooling.
The mixture is subsequently stirred at 22°C for a further 1 h, evaporated in
vacuo and taken up in 4 mi of diethyl ether. The solution is washed 3 times
against sodium hydroxide solution (2N) and finally purified by column
chromatography.

Yield: 63 mg (56%) of {2-amino-6-[2-(2,5-dimethylpyrrolidine-1-sulfonyl)-
phenyllquinazolin-4-yf}-(1,3-dihydroisoindoi-2-yl)methanone;

LC-MS retention time: 2.24 min (method 1);

'H NMR (500 MHz, DMSO-de/TFA) & [ppm] 8.05 (dd, J = 1.9, 8.7, 1H), 7.99
(d,J=1.8,1H),7.98 (dd, J=1.2,7.9, 1H), 7.77 (d, J = 8.7, 1H), 7.70 (td,
J=1.3,7.5 1H),7.64 (td, J =14, 7.7, 1H), 7.42 - 7.38 (m, 2H), 7.33 - 7.26
(m, 2H), 7.21(d, J = 7.3, 1H), 4.97 (s, 2H), 4.79 (s, 2H), 3.44 — 3.35 (m,
2H), 1.70 — 1.62 (m, 2H), 1.40 — 1.33 (m, 2H), 0.89 (d, J = 6.4, 6H).

The foliowing compounds are obtained analogously
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car bonyl ) qui nazol i n- 6-yn- N- et hyl-4-f| uor oN- ( 2- hydr oxyet hyl ) benzenesul

f onani de afo%"d“’@ﬁ%_ r Nco < WD 2010/ 066324 PCT/ EP2(R§T/ER38EE8151

106 - Method D 5Preparation of 2-[2-am-n#-

(1, 3-di hydr oi soi ndol e- 2- car bonyOqui nazol i n-6-y11-

N-cycl opr opyl - N- et hyl benzenesul f onam de ("A65") Step 1:

2- Brono- N- cycl opropyl - N- net hyl benzenesul fonam de 15 450 p

N-cycl oprog th Ha

sol uti on of 640 ng of 2- brom)benzenesulfo Ig rigle4n 2.5 m of

DCM The mi|xture i s subsequently stiryred Coi oy 250, —extracte

twice with|5 m of 1N sodi um hydroxide solatien, t@e p;gﬁnl C phase i

dried over |20magnesium sulfate, filtered a@d ‘z.-evéiporated N vacuo.

Yield: 670 |mg (96% of <~ « = M ;g

2- br omo- N- gycl opr opyl - N- met hyl benzenejsul f gpary des BPLC r et enti on

time: 2.70 mn (method 2). 25 WO 2010/ 06%2@?@?} EFg?O@/UOBOM - L07
-

L
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11} n O
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2-[2-Amino-4-(1,3-dihydroisoindole-2-
carbonyl)quinazolin-6-yl]-N-azetidin-3-yl-
2-[2-Amino-4-(1,3-dihydroisoindole-2-
carbonyl)quinazolin-6-yl]-N-ethyl-4-fluoro-
N-(2-hydroxyethyl)benzenesulfonamide

N-methylbenzenesulfonamide

I!A68l!
HA82H




153 ng of 2-brono-N cycl opropyl - N-net hyl benzenesul f onam de, 0.146 ¢
of pot assﬁﬁﬂﬂ@é)%@ﬁ%te 9 pl of water and 43 ng of PCT/EP2009/008061
[ 1, 11- bi s(di phenyl phos- 15 phino)ferrocqpg]-pal | adi un{11) dichl oride
are added to a solution of 220 ng of

{2-am no-5-[(2)-2-(4,4,5,5-tetranet hyl-1, 3, 2- di oxaborol an- 2-yl ) propen
yl']- 6-vinylpyrimdin-4-yl)-(1, 3-di hydroi soi ndol-2-yQOret hanone in 5
m of ethanol under argon. The m xture is heated at 120C for 30 m n.
The hot i xt Ulethod Bubsequently filtered through kiesel guhr, the
filtrate is evaporated in vacuo, 20taken up in 1 m of DvBO and
purified by colum chromatography. Yield: 61 ng (23% of

2- [ 2-am no-4- (1, 3-di hydr oi soi ndol e- 2- car bony1) -

gui nazol i n- 6- f

L0 NB ot ot 1 ae o X R B Qg SRRl PEAD ) bufia2ohn6-v1-
DVBO- d6/ TFA) Psrcypﬁ@nfo;a/lwn(aawlbenzerﬂesnjfomam;delmﬁs'r) 97 25(dd, J =
1.9, 8.6, 1H, 7.91 (d, J =1.8, 1H, 7.77 (d, J =8.7, 1H), 7.73
(dd, J = 1.3, 7.5, 1H, 7.68 (td, J =1.4, 7.7, 1H, 742(d J =
7.2, 1H), 7.48epdd.2-Brema- ﬂcyc?lo r(pVﬂNméﬂ?’ﬁbenier%@u(fHﬂl r%'ﬂ)e 7.23 (d,
J=7.1, 1H), 4.97 (s, 2H), , 2.05 (tt, J =
3.6, 6.8, 1H),046-034(m2 0.34 - 0.26 (m 2H. WO

2010/ 066324PCT/ EP2009/ 008061 - 108 - The preparation of 2-[2-amno 4
(1, 3-difrydr oi soi ndol e- 2-~egr bonyl ) qui nazol i n6-yli-N-te but yl benzenes
wl-fonam de ("Al") is c§ g¢d out anal ogbusly to the | OW ng schene

Step 1: Preparation of eyt - bu?yl be nesulfaonam de Br The
synthesis is carried out anaIBégousI to the prepar atl oh of
2- br ono- N20cycl opr opyloeey hyl benzenesul f onam de; —@7-78C. Step

2: 2-Borono- N—tert-butyl@ nzenesul fonam de 27 m of n- ,&putyl l'ithium

(15% sol ution in n-hexan f are added dropw se at toa solution
of 4.29 g of N-tert-butyl benzenesul fonam de in 25 of 25THF under
argon. 4ghe mxture is stirred at 22C for Ih, re-cooled to -5C and

2.8 g of trinethyl borate are slowy added dropwi se. The m xture is
stirred at 228qf &0 RS

solution is addelg oéifl(;lcgm&gféﬁ ;memsyéés%gre sce%]gjr armgahggnad&ph% : to
phase is ext raa%Q'éHDfaO o4@ mgrOmea:@nwbehzmuh‘bhy;irchldﬁtm mdlrﬁlm!e@f DCM

cvapor at ed 1o g s Sba BB TR ARG or 2, extracfed icS Wit 5

2- bor ono- N-t em!tofbllN ¥beAT7 BRESNIdE AL ithe B\@{amc phase is dried over
2010/ 0%6324PCT/ EP20091008061 - 109 - HPLC retention time: 2.42 mn
(met ho g@w@lurg@@fﬁq fifered and evaporated in vacuo.

(1, 3- dlhydro n I I ut yl benzenes
W o (”i?h 89 ﬁlgzgmggm HbIZD LB F NS b e LA

2-bor ono- I\I—teuiferhmh;debenzenesulfonam de, 2.66 g of potassium

car bonat e, ter, and 196

[1, 11- bi S(dl Ir?;ﬁ MLy LefQ %‘gg'@]?%d Adi um(11) dichloride are
added to a solution of 2 g of 2-am no-6-

i odo- 4- (51, 3-di hydr oi soi ndol- 2-yl carbonyl ) qui nazoline in 100 m of

et hanoP3under argon. The m xture is heated at 120C for 16 h, giving a
clear solu- tion. The hot solution is filtered through kiesel guhr and
rinsed with ethanol. The filtrate is evaporated to dryness in vacuo.
Crystallisation of the residue from5 m of acetonitrile/water gives
the product. Yield: 2.3 g (95% of

2-[2-am no-4- (1, 3-di hydroi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl1]-N-tert
- but yl benzenesul f onam de ("Al");

30



LCGMs retention tinme: 2.04 min (method 1); 1H NWMR (500 MHz, DWMSO cl6
TWA) 6 [ pph{ 281008%2¢dd, 1H), 8.032 (d, 1H), 7.985 (dd, 1HGT/EP28®B04w]
1H), 7.698 (t, 1H), 7.645 (t, 1H), 7.443p7%.419 (m 2H), 7.353-7.295
(m 2H), 7.255 (d, 1H), 5.002 (s, 2H), 4.853 (s, 2H), 0.867 (s, 9H).
WD 2010/ 066324PCT/ EP2009/ 008061 - 110 - 1 g of 242-anino 4

(1, 3-di hydroi soi ndol e- 2- car bonyQqui nazol i n-6-y11-N-tert-

but yl benzenes®iePctianitde i s dissolved in 10 m of trifluoroacetic acid
and stirred at 22C for 16 h. 10 m of n-heptane are subsequently
added and evaporated to dryness in vacuo. The crude product obtained

inthis way is purified by colum chroma raphy. Yield: 2.3 g (95%
of
2-[2-am no-4- (1, 3-di hydr0|s i ndol e- 2-(1@I)qw nazol i n- 6-yl ] zene
sul f onagn de; LC- M5 reten| 104, (method 1); 1H N 0

VHz, DMSO- d6/ TFA) 6 [pp

(m 3H) 7.823 (d,
1H), 7. 638-7.562 (m ,73267@61 m 2H),
7.214 (d, 1H), 5. :

2010/ 066324PCT/ EP20Q9/ 08061 -111- The(f \ obt a| ned
anal ogously to th Jr epar ati on of "A64" by-re

C O
2- [ 2- amgno- 4- (1, 3- daydr oi soi ndol e- 2- car bonyl»zgujl nazol [ n 6- yIN]I_benzene
sul fonyl chlori and tert-butyl (2-amn ) et hyl car bamat e. The

Fesul - 5Stant terY-butyl
(2-{242-am no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-
6-yl ] benzenesul f onyl am no} et hyl ) met hyl carbamate is treated directly

with 1 MHC 153 xﬁg@f@n@mnﬁ?@mmoﬁrbgypm%@ﬁwlmzahewf&q%n%eCd)%%G‘gjof

The purifica- tion is carried out by neans of preparative colu
chr omat ogr apiptasgienpargngte Tuivef WétEEE randoB trighe: [1 ;ﬂ’%i’s(dlpne(wmhbed

(12j d 181@ ngp%ﬁ%gf%en%%?gm@)d c%lcgr{%%n;reﬁ%ged(@ta sgl{n%@ 0§H5297 37
1H), 7.63 (taf{2- ﬁarmn6—52[(2)22-14,4Z,L$%rteYraﬂ%ﬂ6ﬂ 1,3 2—d13x£bor33@n—2§/ 7)%806&12{ A)

=7.0 1
4.83 (s, H)2H) %"‘Q”é‘?ywrﬁ"d'ﬁ-4~ylh(g)3 Cizhydrozsowlcw yl)methangnem onfzethesof

3 15 The f 4
(lf)3 di hyd(rao|u§lg|l%f1)§‘|q-&<g1 2-car E(g‘ﬂé(]%bl%n%ﬁ)% %@F%&gﬁ@eﬁﬁaﬁ%?’%ﬁg's
%/I beﬂzenesul Sﬂhm&mw Ti26ed thraogmk@$§tmnmeqmr@ten§%é %t%ﬂdffh(vacuo
met o e -
8 (d?ﬁakeﬁ%" '%M%B Psﬂf'?%byﬁoﬁiw ghronpgtography. (tm d J
3 2, 1o 6185 ) 7 e g Syl pbaipchgy
" 5.01 (saumapolin-6a6]-NscyckHyropyl- Weth@lb@@z@ﬁémifo&ld)md@(%&')B 80

2
l_?m 642"?3IVIS reﬁ%rgko&ﬁirﬁfanéﬁl rElﬂ %%P?ﬂﬁenyl ] qui nazol in-4-y1}-(1,

d OH g h t 1
nét Lz'ds 1, 351%0‘”%%%5“@ RS e b2l 8 49T, 7,62
16 - B1dd 8(% Dy, 97 (ch9) % d,8,01H8, 8767(le1)—877 R) (T3 (did—

7.
5

H% 7,;.6';’25( @p, 168 (J}q,IJ 4,_63 70w, 742 @ S=3%. 4By o (5 33
J=1275 TH), 7.35-7.27 (m, 2H), 7.23 (d, J = 7.1, 1H), 4.97 (s, 2H),
4.80 (s, 2H), 2.35 (s, 3H), 2.05 (tt, J = 3.6, 6.8, 1H), 0.46 — 0.34 (m, 2H)
0.34 — 0.26 (m, 2H).

NE N
Ag-m
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~NwoS
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WD 2010/ 066324PCT/ EP2009/ 008061 -112- 4.99 (s, 2H), 4.81 (s, 2H),
4.00 - 3. FPOEAMOMABEHRE 3.80 - 3.76 (m 211), 3.73 - 3.68 (MCIAH2009/008061
{ 2-am no- 642- ( 3- am nopyrrolidine-1-sulfq %I_) phenyl I qui nazolin-4-yl1}-(
1, 3- 5di hydroi soi ndol-2-yl ) nmet hanone ("A33"); LC-Ms retention tine:
1.48 min (nethod 1); 'H NMR (500 MHz, DWVSO def TFA) 6 [ppm 8.05 -
8.01 (m 2H), 7.99 (dd, J =1.3, 7.9, 1H), 7.80 - 7.77 (m 1H), 7.72
(td, J = 1.4, TP?e Brepiatiory obB-[2-4athind- 4=(1134lihybrdisoibidble-Z-chfbonyl)adid2lin-

(220 ’ 2Z|j 353_ 55 2ﬁ&%%ﬁ%e“@r@gu*m@f@@eaw'%Hﬁ Car’;fleélgtﬁzr%ioqqns ﬂg)t%g
2.10 -2.00 (nolidddhg ser@fne 1.71 (m 1H). Preparation of

1-{2-[2-am no-4- (1, 3 di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n156-yl ] ben
zenesul fonyl }pyrrolidine-2-nethyl anm de ("A58") 20 NN NH2 Step 1:
Met hyl 5

1-{242-am no- 4: 3-cl i hydroi soi ndol e-Z=zar bonyl ) qui Ql i n6-yl ] benze
nesul fonyl | pyr dlne- J\cakHpxyl ate } (h product i It ai ned
anal ogously to~lAB4" by r actl on of 2- mno- 4~ p—OH

(1, 3-di hydroi soi|ndol e- 2- ¢ rbony qui nazol | n- 6-yl ] be s&%onyl
chl oride and &SP pyrrol i di ne- 2- carfioRyicat e; ~ HPL ntine:

2.65 mn (net hoél 2). 30Step 2 NH

1-{242- Am no-4- (1, 3- dihydroisoindoIeTF;earbonyl)qd?ﬁézol|n 6-yl] -
benzenegyl f onyl | pyrrolidi ne-2-carboxylic acid

2010/ 066324PCT/ EP2009/ 008061 - 113 - Methy
g {242- ami no- 4- (1, 3- di hydr oi soi ndol e- 2- cgrbd
benzenesul fonyl } pyrrolidi ne- -carboxa atg fromstep 1 is hydrolysed
under al kaline conditions
(1, 3-di hydroi soi ndal e- 2-
car bonyQqui nazol i n- 6-yl ] benZénest
acid; 5HPLC retention tinmg=3245 ( hod 2). Step 3:

1- {242 m no- 4- (1, 3-di hydr oisoi ndote- Ncarh@inQUlnazolln 6-yll-
benzene ul fonyl } pyrrolidirres2- nmet hyl am de (" A58 ) 88.6 ng of TBTU
(0-(benzotriazol-1-y1)-N,N, N1, Nl -t etranet hyluroniumtetra-

10f | uor oborate), 101 pi of 4-nethyl norpholine and 184 pl of

nmethyl amine (2 Min THF) are added to a solution of 100 ng of
1-{242-am no-4- (1, 3-di hydr o-i soi ndol e- 2- car bonyl ) qui nazol i n- 6-yl ] benz
enesul fonyl | Syer df Faeprratior af boterypulyberizeanesulibnaimide  DVF. The

t d th duct
i rect §}s' Efi@%sﬁ&%%%a i bRy Ana BRBLt fo M Brioraton, P2 Big Moy
(met ho mwlbmp(yﬁmmwmbéwedarfa’mld@ hppni"fﬁsié -8.06 (m 2H),
8.01 (dd, J = 1.1, 7.9, 1H . 7.77 (d, J = 1H), 7.67 (td, J =
%35706 ‘%H) 7.59 (td, J = 1.3, 7.8, 1H) 7382d7J2=7%2(1)H)dJ
3 1( 1Y St%ﬁé 27805?&5%—{%13%5/&; emeéulﬁn%al & 50 _Hé 8. 8. 4( ’

IH) . 3.01 22§znl(oﬁn by |littBuB6( 168, saldllonln &&exaheyare( sidddiropwigdat -
1.

65 1H) o . Th d
(m 1H 5 (iL to a sojrutaon éfn)f 2& IQof I\jI tert- butylbenz(eql]esu}%nam:dee ;?102 r?nlfl gf

YITPyrrol i di ne-2-carboxylic

25 THF under argon. The mixture is stirred at 22°C for 1h, re-cooled to -5°C,
and 2.8 g of trimethyl borate are slowly added dropwise. The mixture is
stirred at 22°C for 3h, before 100 mi of aqueous ammonium chloride
solution is added dropwise. The phases are separated, and the agueous

, phase is extracted a further twice with MTB ether. The combined organic

0

phases are dried over magnesium sulfate. Filtered and evaporated to
dryness in vacuo.

Yield: 42% of 2-borono-N-tert-butylbenzenesulfonamide;



N-(2- hydroxyet h %%1 {242-am no 4

(1, 3-di hydV8i lﬁ%ﬁ ffe- 2- car bonyl ) qui na25zol i n- 6- ylI | benzeREFHT28AFEsy
rrolidine-2-carboxam de (' A61") is obtaiiged anal ogously HPLC
retention time: 2.32 mn (nethod 2); 1H NVMR (500 MHz, DMSO d6f TFA) 6
[ppm 8.11 -8.06 (m 2H) 801(dd J:11 7.9, 1H), 7.77 (d, J =
9.1, 1H), 7.67 &E: J j) 7.59 (td, 30J = 1.3, 7.8, 1H,
7.38 (d, J = HPLC reigntiop the(%lGZ min{method 2)5, 1H), 7.28 (dt, J =
7.2, 14.7, 2H) 7.20 (d, J =7.1, 1H, 4.97 (s, 2H, 4.79(3, 2H) ,
3.74 (dd, WD 2010/ 066324PCT/ EP2009/ 008061 - 114 - J 3.8, 8.4, 1H,
3.01 -2.92 (nstem ,2-P2-Bénifis-4-@H)- dlhh/d&&soahdiﬁ% Emartidrrﬁyl)qlnnb%ohﬁnfﬁﬁlm-
1H), 1.64- Preparati on of

(
2- ({2-[ 2- ani &SHAbrqfi'%H%a?mﬁfBPem'&ﬁij b-car bonyl) gui na5zol i n-6-yl i be
nzenesub f onyl } met hyl am no) et hyl am noacetate ("Al5") 1556 ng of
tert-but oxycar bonyl am noacetic acid, 33 ng of N, Nl-dicycl ohexyl -

carbodiimde and 2 ngof di met hyl am ridine (DVAP) are a dto a
solution of 80 sD
242-am no-4- (1,8 | 0i soi ndg|_e- g- car bonyQgui nazol i g\ 6- -ya; (2- hydr

oxyet hyl ) - N-net h beﬁf Shesul fonawide in 1 n @ er~120 mn,
the m xture |soeffa'pcﬂl-ated TNy ] ¥ up in 201 m
of DCMTFA(l\%SWIth cool i for 30 min.

The m xture is aporated t oY¢ H n vacu@??Fﬁe kLS t aken
up. in 500 pl of DVSO and purified by ¢ol um emat ography oh a

%reversed phase. LC-Ms retention tine: 1.49 mn (nmethod 1); 251H NMR
(500 MHz, DwMs0d6) 6 [ppn] 8.05 - 8.01 (m 2H), 7.99 (dd, J 1.2, 7.9,
1H), 7.84 (d, J = 4.6, 1H), 7.74 (td, J = 1.3, 7.5, 1H) 7.67 (td, J

;. %64( d,7. ? :]’l;% ;] o7f'24g0Fon%lﬁﬁe&fgutﬁgghzghe%%Efgnamlde 2. 66 d oflp%ta(l)ssmzrw ’
carbonate, 86 ul of water and 196 mg of [1,1"-bis(diphenylphosphino)ferro-

15 cene]palladium(ll) dichioride are added to a solution of 2 g of 2-amino-6-
iodo-4-(1,3-dihydroisoindol-2-ylcarbonyl)quinazoline in 100 ml of ethanol
under argon. The mixture is heated at 120°C for 16 h, giving a clear solu-
tion. The hot solution is filtered through kieselguhr and rinsed with ethanol.
The filtrate is evaporated to dryness in vacuo. Crystallisation of the residue
20 from 5 ml of acetonitrile/water gives the product.

Yield: 2.3 g (85%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonylquin-

azolin-6-yl]-N-tert-butylbenzenesulfonamide ("A1");

LC-MS retention time: 2.04 min (method 1);

"H NMR (500 MHz, DMSO-dg [TFA) & [ppm] 8.082 (dd, 1H), 8.032 (d, 1H),

7.985 (dd, 1H), 7.828 (d, 1H), 7.698 (t, 1H), 7.645 (t, 1H), 7.443-7.419 (m,

2H), 7.353-7.295 (m, 2H), 7.255 (d, 1H), 5.002 (s, 2H), 4.853 (s, 2H), 0.867

(s, 9H).

P
3 3

25

30 . . : e
Preparation of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-ylj-

benzenesulfonamide ("A2")



1H), 5.01 (s, 2H), 4.87 (s, 2H), 4.17 (t, J = 5.2, 2H), 3.74 (s, 2H),
3.03 (t, Jwe2bi0de62h) . 30 Preparation of 14242-amino 4 per/ep2009/008061
(1, 3-di hydr oi soi ndol e- 2- car bonyl ) gui nazql,i.,n6-yl Thenzenesul fonyl | pi per
i di n-4-yl ami noacetate ("AL10") WD 2010/ 088324PCT/ EP2009/ 008061 - 115

10LC-Ms retention tine: 1.54 mn (nmethod 1); 1H NWR (400 MHz,
DMSO-d6/ TFA) 5 [ppm 8.04 (dd, J = 1.9, 8.6, 1H), 8.02 -7.98 (m 2H),
7.80 (d, J =8.7, 1H, 7.75 (td, J =1.3, 7.5, 1H, 7.68 (td, J =
1.4, 7.7, 1H), 7.46 - 7.41 (m 2H), 7.38 - 7.29 (m 2H), 7.26 (d, J =
6.7, 1H), 5.00 (s, 2H), 4.88 (s, /3H\, 3.82 (s, 2H), 3.13 - 3 (m
2H), 2.86 - 2.76 (m 152H), 1.14 52(m 2H), 1.56 - 1.42 H) .
The foll owi ng conpounds are obtaiked anal ogously to the pfrep ion
of "AB5", step O N

1- (2- brono- 4, 5-
HPLC retention

orobenzenesul fonyl) - 4-n | pi perazine Br O N

135 _nitn, (et hod 1)
2010/ 066324PCT/ EP200 116 - 4-(2-brano-4
5-di f | uor obenz&eSult ohy %?;\gﬂ_imat hyl pi perFgzide
0 HPLC retenl\i\]oal\mi me: 1.41 mn gnethod 1); NH,

10 . , L
1 g of 2-[2-amino-4-(1 ,3-dihydroiscindole-2-carbonyl)quinazolin-6-yl}-N-tert-

butylbenzenesulfonamide is dissolved in 10 mi of trifluoroacetic acid and
stirred at 22°C for 16 h. 10 mi of n-heptane are subsequently added and
evaporated to dryness in vacuo. The crude product obtained in this way is
purified by column chromatography.

Yield: 2.3 g (95%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyf)quin-
azolin-6-yllbenzenesulfonamide:

L.C-MS retention time: 1.64 min (method 1);

"H NMR (500 MHz, DMSO-de/TFA) & [ppm] 8.109-8.085 (m, 3H), 7.823 (d,
1H),7.638-7.562 (m, 2H), 7.400-7.368 (m, 2H), 7.326-7.261 (m, 2H), 7.214
(d, 1H), 5.002 (s, 2H), 4.846 (s, 2H).

15

20

e,

Preparation of 2-[2-amino-4-(1,3-dihyd roisoindole-2-carbonyl)quinazolin-6-ylJ-

- N-(2-methylaminoethyl)benzenesulfonamide ("A16")

30




101- (2- brono- 4, 5-di f| uor obenzenesul f onybpi peridin 4 ol Br 15 HPLC
retenti on WPARL0/06689 nin (nmethod 1); 20tert-butyl PCT/EP2009/008061
4(2- brono- 4, 5-di fl uor obenzenesul f onybpiLggrazi ne- 1- car boxyl ate 25 30
WO 2010/ 066324PCT/ EP2009/ 008061 - 117 -2-brono-N-et hvl-4

5-di fl uoro- N- (2- hydr oxyet hyhbenzenesul fonam de Br 0 N O HPLC
retention tinme: 1.95 mn (nmethod 1); 10 _ _

1- (2- brono-4, 5-di fl uor obenzenesul f onyhpyrrolidi ne HPLC retention

| i _butyl-4 _
5L Gt 11 or o- N TS RAABEh BlohsBier hizlmaniishy g Rabbertionaiii AA" b seaction
2.49 nmin (rreth@[ﬂ-éimmd@-(Z@-Qﬂw@@ﬁﬁ&ﬂﬁ’@é@’ggﬂﬁfn?Qégiﬁézollrflé%/l]genzen

-1-(2-brono-4 5-difl uorobenzenesul f onv I"uor opyrr ol
5 HPLC r et entSURNYi ¢hiorige gsdmrﬁb@twﬁ&@mlmpethyomwimrbm The resul-

5-di f1 ®robenzanesulbof B poy. él%r!odhrhsd 8"nydroasomdole 2-carbonyl)quinazolin-

6-yllbenzenesulfonylamino}ethyl)methylcarbamate is treated directly with 1
M HCl in dioxane, causing the protecting group to be cleaved. The purifica-
tion is carried out by means of preparative column chromatography.

Yield: 37%; LC-MS retention time: 1.42 min (method 1);

10 'H NMR (500 MHz, DMSO-ds/TFA) & [ppm] 8.10 — 8.02 (m, 2H), 7.97 (dd,
J=1.0,7.9,1H), 7.81 -7.77 (m, 1H), 7.68 (dt, J = 3.8, 7.6, 1H), 7.63 (td,
J=12,77,1H),7.42(d, J=7.4,1H),7.38 (d, J = 7.0, 1H), 7.33 ~ 7.24 (m,
2H), 7.22 (d, J=7.1, 1H), 4.97 (s, 2H), 4.83 (s, 2H), 2.97 (1, J = 6.2, 2H),
2.86 (t, J =6.3, 2H), 2.47 (s, 3H).

y ,‘«ww\

15

The following compounds are obtained analogously

2-{2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-N-azetidin-3-
ylbenzenesulfonamide ("A26");
20 LC-MS retention time: 1.43 min (method 1);
__ "H NMR (500 MHz, DMSO-ds/TFA) 8 [ppm] 8.10 — 8.04 (m, 2H), 7.98 (dd,
o J=1.1,7.9, 1H), 7.84 (d, d = 8.4, 1H), 7.74 (td, J = 1.2, 7.5, 1H), 7.67 (td,
J=1.3,7.8 1H),7.46 (dd, J = 1.2, 7.6, 1H), 7.44 (d, J = 7.2, 1H), 7.37 —
7.30 (m, 2H), 7.27 (d, J = 7.0, 1H), 5.01 (s, 2H), 4.86 (s, 2H), 4.08 — 3.94
25 (m, 3H), 3.89 — 3.80 (m, 2H);

{2-amino-6-[2-(3-aminoazetidine-1-su lfonyl)phenyliquinazolin-4-yl}-(1,3-
dihydroisoindol-2-yl)methanone ("A29");
LC-MS retention time: 1.40 min (method 1);

30 "H NMR (500 MHz, DMSO-d¢/TFA) & [ppm] 8.11 (d, J = 1.8, 1H), 8.05 ~
8.00 (m, 2H), 7.79 (d, = 8.6, 1H), 7.72 (td, J = 1.3, 7.6, 1H), 7.63 (td, J =
1.3, 7.8, 1H), 7.42 — 7.37 (m, 2H), 7.33 — 7.25 (m, 2H), 7.22 (d,d=7.1, 1H),



Br 15 0 ij S NI | OOH HPLC retention time: 1.83 mn (nethod 1);

1- ( 2- bron&‘i?@-@ﬁ"’%orobenzenesul foul ) - 3- net hyl pi per azi né’CTFW@,&WOSOGI
retention tinme: 1.34 mn (nmethod 1); WD12610/ 066324PCT/ EP2009/ 008061
- 119 - 1-(2-brono-4

5-di fl uorobenzenesul fonyl)-3-trifl uoronethyl pi perazi ne Br HPLC
retention tinp..2. m hod o 1-(2-br -4

5-di f | uor obegg%i%?'?)oﬁ@# F%,tztﬁdf‘#@t'h§i (’1 ) B 37D, BOHRLE -
retention timegginA4Hyin (method 1); 1H NMR (400 MHz, DMSO d6/ TFA-d1)
6 [ppn] 8.09 (dd, J ='10.2, 8.1, 1H), 8.03 (dd, J = 9.6, 7.0, 1H),
3.90 (dt, J =11.3, 5.6, 2H), 3.47 - 3.30 (m 2H), 2.92 (dd, J =

13.6, 11.6, 1. J.=6.4.6 25The . fol | aw ng_c 0 are
obt ai ned anaIZ{E%HOF{"Jélos@6 '{%??_ﬁg"B?%\%?lgﬂl%ﬁ'sé’%?mﬂwefny fid %§°ﬁ)%'ylf}r1?ﬁ3'
2010/ 066324 PETARRZROHRNB0AMnethhABne ({33 no-644 _
5-di fl uoro- 2- (4- et hyl pi perazi ne-1-sul f onyl ) phenvi | qui nazol i n4-1/11-(
1, 3- di hydr oi dér-Mpretenjiandmeadetemin foethod 1);
"H NMR (500 MHz, DMSO-de/TFA) & [ppm] 8.05 — 8.01 (m, 2H), 7.99 (dd,
J=1.3,7.9 1H),7.80-7.77 (m, 1H), 7.72 (id, J = 1.4, 7.5, 1H), 7.65 (d,
J=14,7.7 1H),7.44 - 7.37 (m, 2H), 7.35 - 7.25 (m, 2H), 7.23 (d, J = 6.7,
10 1H), 4.97 (s, 2H), 4.80 (s, 2H), 3.52 -- 3.43 (m, 3H), 3.04 ~ 2.95 (m, 1H),

2.91-2.81 (m, 1H), 2.10 —2.00 (m, 1H), 1.84 — 1.71 (m, 1H).

£

Preparation of 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
15 8-yllbenzenesulfonyl}pyrrolidine-2-methylamide ("A58")

O
Ox \
o e FN(D

20 N
74 \N

b N

NH,

£

Step 1: Methyl 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

6-yllbenzenesulfonyl}pyrrolidine-2-carboxylate

25 . .
The product is obtained analogously to "A64" by reaction of 2-{2-amino-4-
(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yllbenzenesulfonyl chloride
and methyl pyrrolidine-2-carboxylate;
HPLC retention time: 2.65 min (method 2).

30

Step 2: 1-{2-[2-Amino-4-(1 ,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-

benzenesulfonyl}pyrrolidine-2-carboxylic acid



HPLC retention tinme: 1.68 mn (nethod 1); 1H NVR (500 MHz,

DVSO- d6/ TRYQ d41/08632Pp171] 8.10 (dd, J = 10.1, 7.9, 1H), SCOZER2609/098051
1.5, 1H), 8.02 (dd, J = 8.6, 1.8, 1H),-9480 (d, J = 8.6, 1H), 7.66 15
(dd, J = 10.5, 7.5, 1H), 7.45 (d, J = 7.2, 1H), 7.38 - 7.30 (m 2H),
7.27 (d, J = 7.2, 1H), 5.03 (d, J = 18.0, 2H), 4.82 (d, J = 18.2,

3 4
ig) am3n046£1r2n M@tkh%d 311{%21%711'ﬁpﬁefﬁﬁmeqg;QIﬂdﬂlgri)cmbonw)qUlnaZOiln 6-yll-

5 L L457oPeRBRALBAA Al Mol o 50 SR AT S

MHz, DMVBO- d6/a11€acurmoorﬁ:1md?ertugw@1;l{2 [2-nD6-4-11,3 Uiy cdrBisdthddie-2r 8. 6

= 44 (d, J =
\1/\3) 201053 gggs? ﬁ)ﬂeﬂ)’g&mt)é?btﬁ‘lbendzf@%w|fmvé3rpym%dm%gaﬂaoxylma@lﬁx
. 127 (S gt By iy 7,05 0, 216 5 0
(nm1 2H) 121(d’ J =6.2, 3H; 5{2 ani no- 644

gofj: Ll Z°§‘i} Z(éf %@é?' %%AEB'; go@ f’%&ﬁ%@h%@a&)@%)quma;elm 6-yll-
benzenesulfonyl}pyrrolsd|ne—2-methyiam1de ("A58")
88.6 mg of TBTU (O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetra-

10 fluoroborate), 101 pl of 4-methylmorpholine and 184 ul of methylamine (2 M
in THF) are added to a solution of 100 mg of 1-{2-[2-amino-4-(1 ,3-dihydro-
isoindole-2-carbonyl)quinazolin-6-yllbenzenesulfonylpyrrolidine-2-carbox-
ylic acid in 4 ml of DMF. The mixture is stirred at 22°C for 16 h, and the
product is isolated directly by column chromatography.

15 HPLC retention time: 2.36 min (method 2);
'H NMR (500 MHz, DMSO-ds/TFA) & [ppm] 8.11 ~ 8.06 (m, 2H), 8.01 (dd,
J=11,79,1H),7.77 (d, = 9.1, 1H), 7.67 (td, J = 1.2, 7.5, 1H), 7.59 (td,
J=1.3,7.8,1H),7.38(d, J=7.1, 1H), 7.35 (dd, J = 1.1, 7.5, 1H), 7.28 (dt,
J=7.2,147,2H),7.20 (d, J = 7.1, 1H), 4.97 (s, 2H), 4.79 (s, 2H), 3.74 (dd,

20 J=3.8,84, 1H), 3.01 - 2.92 (m, 2H), 2.36 (s, 3H), 1.88 — 1.79 (m, 1H),
1.73 - 1.65 (m, 1H), 1.64 — 1.57 (m, 1H), 1.57 — 1.48 (m, 1H).

L

The compound

N-(2-hydroxyethyl)-1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
25 zolin-8-yllbenzenesulfonyl}pyrrolidine-2-carboxamide ("A61")

is obtained analogously

HPLC retention time: 2.32 min (method 2):

'"H NMR (500 MHz, DMSO-de/TFA) & [ppm] 8.11 - 8.06 (m, 2H), 8.01 (dd,

J=1.1,7.9,1H), 7.77 (d, J = 9.1, 1H), 7.67 (td, J = 1.2, 7.5, 1H), 7.59 (id,
30 J=13,7.8,1H),7.38(d, J = 7.1, 1H), 7.35 (dd, J = 1.1, 7.5, 1H), 7.28 (dt,

J=72,14.7,2H), 7.20 (d, J = 7.1, 1H), 4.97 (s, 2H), 4.79 (s, 2H), 3.74 (dd,



HPLC r et enj ine: 1.97 ni thod 1); 1H NVR (500 Mz,
DIVBO(rjg/'?'Ir}&bg%OBdgg%if)pn'] 8.(r)]r13n(§<rz|n,9 5s 4?6, 1.9, 2I(-|), 7. 9F QIger200p/008061

10.3, 7.9, 1H), 7.83 - 7.78 (m 1H), 7-384(dd, J = 10.6, 7.5, 1H),
7.44 (d, J = 7.2, 1H), 7.38 - 7.28 (m 2H), 7.26 (d, J = 7.3, 1H),
5.00 (s, 202H), 4.83 (s, 3.52 - 3.43 (m 1H), 3.09 - 3.00 (m

(s, 2H),
{2 ;D am-zhfi.l 65 A 2Rg d45tHy 187 —(sz%m, oH: 5.%6'(&1'3&!55, {88 2 (m, 1H),

5-di f1 uor o- 2-{ pBReY 85I (e -1khyS Yldaony | 9P MWlY qUENaZOkE fd 14l 1-
(1, 3-di hydr oi soi ndol - 2(-yhrre)f hanone ("Q\gﬁ")j’ 25 V1\90‘JJ'§'3 (i1
2010/ 066324PCT/ EP2009/ 008061 - 122 - The conpound i s obtained from

the reaction t yl . , L .

4- (2- brono4, 5#9 %Itpge%g) rno(gfyeérf;@agé%ﬂ.' F'(?ﬁ%/'l(} SFCB BYdpiseindole2- e N indY

[ 2- ani rfo- 6- zolin-6-yllbenzenesulfonylimethylamino)ethyl aminoacetate ("A15") _
(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol an- 2-yl )qui nazol i n-4-y1]-(1, 3-di
hydr o- 5i soi ndol-2-yl)nmet hanone wi th subsequent Boo cl eavage by
treatment with acid; 10 2H), 4.86 (s, 2 3.06 (m 8H);

{2-am no- 6[ 5- but oxy- 4-f | uor o- 2- ( pi per azj h- sul f onyl ) phenyl | qui nazol
i n-4- V11- (1, 3-di hydroi soi ndol - 2-y1) net

conpound is obtained fromthe reacti gn between tertebutyl~4-£2<h ono-
4,5-di fl uor obenzenesul f ppi pgr azi nex and, ] 2- 3 6-

(4,4,5 8 tetramethyl- 1, £ 2-di gXabor ol ai-ay ~ N y 3-di h
{/dr oi soi ndol- 2- yOnet hanone i n¥but afior Nwi t h™ § juefit Boc cl eavage by
‘reat- ment with acid; 30HPLC © ntion timnes n (nmethod 1); 1H

NMR (500 Mz, DMSO-c16/ TFA-d1) 6 [PPrn] 8.06 - 801/m 2H), 7.82

(dd, J = 9.7, 6.1, 2H), 7.44 (d, J = 7.3, 1H), 7°38\- 7.29 (m 2H),
7.26 (d, J = WD 2010/ 066324PCT/ EP2009/ 008061 - 123 NHz. 2, 1H), 7.19
(d, J =8.1, 1H), 5.03 (s, 2H), 4.88 (s, 2H), 4.13 (t, J = 6.4, 2H),
3.06 (d, J = 18.2, 8H), 1.77- 1.68 (m 2H), 1.48- 1.36 (m 2H), 0.91

S232° am no- 447, SO0 (/ARSI RYRERSRIaiogPeRl A Ak PhNGYyHaveickody
uoro- benzenesrhddiimide atdd fgAFadinethylaminopyridine (DMAP) are added to a
solution of 80 mg of 2-[2-amino-4-(1,3-dihydroisocindole-2-carbonyi)quina-
zolin-6-yl]-N-(2-hydroxyethyl)-N-methylbenzenesulfonamide in 1 m| of THF.
After 120 min, the mixture is evaporated in vacuo, the residue is taken up in
20 1 mi of DCM:TFA (1:1) with cooling, and the mixture is stirred for 30 min.
The mixture is evaporated to dryness in vacuo, the residue is taken up in
. 500 ul of DMSO and purified by column chromatography on a reversed
phase.
LC-MS retention time: 1.49 min (method 1);

25 'H NMR (500 MHz, DMSOdg) & [ppm] 8.05 — 8.01 (m, 2H), 7.99 (dd. J =
1.2,7.9,1H), 7.84 (d, J = 4.6, 1H), 7.74 (td, J = 1.3, 7.5, 1H), 7.67 (td, J =
1.4,7.8, 1H), 7.46 = 7.41 (m, 2H), 7.33 (dt, J = 7.0, 14.0, 2H),7.26 (d, J =
7.0, 1H), 5.01 (s, 2H), 4.87 (s, 2H), 4.17 (t, = 5.2, 2H), 3.74 (s, 2H), 3.03
(t, J=5.2, 2H).

30
Preparation of 1-{2-{2-amino-4-(1 ,3-dihydroisocindole-2-carbonyl)quinazolin-
6-yljbenzenesulfonyl}piperidin-4-yl aminoacetate ("A10™M



15HPLC retention time: 1.68 mn (nethod 1); 1H NMR (500 MHz,

DVSO- d6/ TRROG4Y0/0852pprri] 8.39 (d, J = 1.8, 1H), 8.27 (dd@PCTIER208/0pS061
1.9, 1H, 7.88 (dd, J = 11.1, 8.5, 1H ,14578 (d, J = 8.8, 1H), 7.44
(d, J =7.3, 1H, 7.40 - 7.28 (m 3H), 7.24 (d, J = 7.3, 1H), 5.02
(s, 2H), 4.86 (s, 2H); 20

242- am no- 441, 3-di hydr oi soi ndol e- 2- car bonyhqui nazol i n- 6- y1 1- N-et hyl -
4,5- difluoro-N(2-hydroxyethyl)bepzenesul fonam de ("A97") 25 30
HPLC retention tinme: 2.01 mn (net 1); WO

2010/ 066324PCT/ EP2009/ 008061 NVR (500 MHz, DMSO d6/ TFA-d1)
6 [PPn] 8.08 - 8.04 (m 2H) 8.\ .99 (m 1H), 7.84 (d, J = 8.4,

1H), 7.57 - 7.51 (m 1 .5, OH), 7.38 - 7.28 (m 2H),
7.24 (d, J = 7.3, 1H) 1 ZQ 2H) 2 (t, J = 6.1,
2H) , 25)8-286(m 089(t ‘ 3HN 5

(2- amn06[45d|flu ro- - rrolid /i’-S\Ifon hphe qui nazolin-4

-y11- (1, 3-di hydrois#i nddl - 2- vhnet hanone ("A98") 10 HPLC
retention time: 2.26 min (method 1); 1I-NNI:§ (500 MHz, DMBO- del TFA-d1)
8

6 [ppr] 8.05 (dd, J = 4.4, 2.6, 2H), 7.98 {dd, J = 10.2, 8.0, 1H),
7.82 (d"J= 8.3, 1H), 7.60 - 7.54 (m 2H), MHya 20(d, J = 7.3, 1H),
7.37 - 7.29 (m 2H), 7.25 (d, J = 7.3, 1H), 5.01 (s, 2H), 4.82 (s,
2H), 2.85 (t, J:6.5 4H), 1.62 (t"1= 6.5 4H); 2-12-anino-4-(1

3-di hydrmi soir ez N-tert-butyl-
4.5-d1 1 tor o @ R R ORE R pBeRigh ) ' 55 Vo
2010/ 066324PCH mwmm&aDMsm&sﬁF &Tp myerm g@f Ul=n’e9 8638”-[)‘ 8 02

thod 1 O-d6/TFA—d1 6 I 08 -
(o 1 g e iy By 6 ( 817H)1H),77§¢)(dj 3§, iy 68/(tg;LJ—

(7dg %H)— 13 3144775 11315")746’ 47446% é(gg ?ﬁ% %E)Dg(ni%i ?’% @DJ— %7

(s, 3H, 1. o@@@(s gaaj) 4{8,3(anﬁhk) 16822{5(2{—i 3.13-3.01 (m, 2H), 2.86 — 2.76 (m

3-difl | f
5- d: fl hﬂg{ ggﬁr ? Aiﬁj&ﬂ ﬁqij/ SQI 134%”(5??3/8"'& soi ndol - 2- yhmet hanone
(" A100")

The following compounds are obtained analogously to the preparation of
"AB5", step 1

20
1-(2-bromo-4 5-difluorobenzenesulfonyl)-4-methyipiperazine

25 o'\(/\{

HPLC retention time: 1.35 min (method 1);
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10 15 HP. tion time: 2.3 min (method 1); 1H NVR (500 MHz,
DIVBOd6fTF‘k(-S:&§I)E("50§&[2f)pn‘] 8.05 - 8.01 (m 1H), 7.99 (dd, J PET{RP2609/088¢51
2H), 7.79 (d, J = 8.6, 1H), 7.53 (dd, 314610.2, 7.6, 1H), 207.38 (d,
J=7.2, 1H, 7.32 - 7.22 (m 2H), 7.19 (d, J = 7.3, 1H, 4.96 (s,
2H), 4.78 (s, 2H), 3.30 (t, J = 12.6, 2H), 3.08 (t, J = 7.3, 2H,
2.20 (tt, J = 14.1, 7. . 25 30 2010/ .066324PCT/ EP2009/ 008061
) 126(- {2_arﬁ-@—bmo—cizﬁ—dzfmorobenzenes\tlj\f?onyl)—*f,2—d:methyipiperazine

5-di fl uoro- 2- (3- hydroxypyrrolidine-1-sul fonyl)phenyl | qui nazolin-4-yl-
]-(1, 3-di hydroi soi ndol - 2-yl ) net hanone ("A101") 10 HPLC retention
time: 1.97 min (method 1); PNVR (500 MHz, DMBSO- d6/ TFA-d1) 6 [ ppni

8.07 (s, 3H), 7.84 - 7.801H)<|% 7 (dd, J = 10.6, 7.5, 1H), 7.44
4 ,n-
d

(d, J =7.3, 1H), 7.39F 24), W25 (d, J = 7.3, 1H), 5.02
(s, 2H)® 4.83 (s, 2H), 4.1% (¥, ﬂj)) 9 (dd, J = 16.2, 9.3, 1H),
2.99 (ddd, J = 24.6, 14.7/6.5, , 1.81 - 1.71 (m 1H), 1.70 -1.63
(m 1H); F

{2-am no-6-14, 5-di f| uor o- 2- ( 3- net hyl pi perazi ne- 1- sul f onyl ) phenyl } qui n
azol i n4-y11-(1, 3-di hydroi soi ndol - 24) met hanone (' Al 02") HPLC
retention ti mePL@ re@ntion timesthéd nin:(medhed VR (500 MHz,

DVSO-d6/ TFA-c11) 6 [PPITI] 8.10 - 8.06 (m 2H), 8.04 (dd, J = 8.7,
1.9, 1H), 7.84 (d, J =8.6, 1H), 7.61 (dd, J = 10.5, 7.5, 1H, 7.44
(d, J =07. 3, 11d-brom8&, 5-difiudodnzedbkuifdnidetididaml7- 2 1H), 5.03 (s,
%H), - 127 - 4.88 (s, 2H), 3.33 , = 13. , 3.27 - 3.14 (m
H), 2.91 (td, J = 12.4, 2.8, 1H), 2.83 (t, J = 11.5, 1H), 2.66 (dd,
J =13.4, 10.6, 1H, 1.d4 (d, Jg 6.4, 3H;

5{2- am no- 6- 14, 5-di f | uor <trifluoronethyl pi perazi ne-1-sul fonyl)p
henyl | -

F S.
g N
: 9!
OH

HPLC retention time: 1.89 min (method 1);

20 tert-butyl 4-(2-bromo-4,5-diflugrobenzenesulfonyl)piperazine-1-carboxylate

25 \fo

HPLC retention time: 2.24 min (method 1);
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qui nazol i n;,4- - (1, 3-di hydroi soi ndol - 2-yl ) net hanone ("Al 03" F
L ?‘]‘%ﬂﬂgéﬁ time: 2.23 min (method 1): 1H NVR (SS07/f909/008061
DVBO- d6/ TFA-d i) 6 [' DPI-1]8.18 - 8.09-(f7 3H), 8.06 (d, J = 8.6,

1H), 7.85 (d, J = 8.6, 1H), 7.59 (t, J = 8.8, 1H), 7.44 (d, J = 7.3,
1H), 7.34 (dt, J = 15.0, 7.3, 2H), 7.26 (d, J = 7.3, 1H), 5.04 (s,
2H), 4.87 (s, 4 . = 3.33 (d, J

= 10.8, 2H), —3- 2 ; =127
{2-am no-6-f2-(3 5-di net hyl pi perazi ne-1-sul forw)-4
5-di f | uor ophenyl i qui na-

zol i n-4-y1} - (1, 3- di hydrbisoindo v1l) met hanone ("Al 04") 25 WO
2010/ 066324PCT/ EP2009/ 008 128 - HPLC retention tinme: 1.74 nmin

(method_1); 1H NVR (500 MYz, DMSO.d6/ TFA-d1) 6 [ppn] 8.09 (t, J =
7.6, 1H), 8.05 (d, J = A5 ~TH), =8, 03~dd, OB = 8.6, 1.8, 1H), 7.80
(d, J =8.6, 1H, 7.68 - 7.61 (i M, 7745 (d, J = 7.2, 1H), 7.38 -
7.29 (m 2H), 7.26 (d, J = 7.2, 1H| 5 5.00(s, 2H), 4.86 (s, 2H),
3.39 (d, J = 12.5, 2H), 3.18 (s, 2H)~1.24 - 0.99 (m 6H); 1H NW\R
(500 MHz, DMBO-c15) 67.96 (dd, J = 10.5, 8.1, 1H), 7.74 (d, J = 1.8,
1H), 7.71 (dd, J = 8.8, 2.0, 1H), 7.62 (dd, J = 10.8, 7.7, 1H), 7.52

(d, J = 8.6, HPLC rétehtiohdime: £95 ndn (EH@t’oc?ﬂg“ - 7.28 (m 1H), 7.26
(t, J =6.0, 2H, 107.18 (s, 2H), 4.93 ?s, H, 4.73 (s, 2H), 2.95
(d, J S®.7, 2H), 2.34 - 2.24 (m 2H), 1.74(t, J = 11.1, 2H), 0.69(d,
J-= 6.2, 6H).1_ 2-brom _‘zl';h Ir&)vm 19, conmpou d |rs .gibt8a| ned anal ogously

to the prepa ; (1

3- di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-v11-4 5-di fl uorobenzoic
acid ("Al 05") 25 The conpound is obtained fromthe reaction

bet ween et hyl 2-brono- 4, 5- fdiftrugrodenzoate and

[ 2-am no-6-(4, 4,5, 5-tetranet m 3, &- di oxabor ol an- 2-

yl ) qui nazolin-4-y1]-(1, 3-di gFseimdol- 2- yOret hanone with
subsequent hydrol ysis of the ethyl f/e\sme’r\ 30HPLC retention tine: 1.98
mn (method 2); 1H NVR (500 MHz, VS cl@/ TFA-d1l) 6 [PPrri] 8.06 (d,
J =18, 1H, 8.02 (dd, J =8.6, 2.0, 1IH), 7.94 (dd, J = 10.9, 8.2,
1H), 7.81 (dd, J = 9.1, 3.9,

HPLC retention time: 2.28 min (method 1);

20 2-bromo-N-tert-butyl-4,5-difluoro-N-methylbenzenesulfonamide
%i FI;[ Br
O
F //s’i ><
o'
25

HPLC retention time: 2.49 min (method 1);
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- 129 - 15%, 7.52 (dd, J =11.0, 7.7, 1H), 7.45 (d, J = 7.2, 1H),
7.38 - O@eMu/oseR4 7 27 (d, J = 7.5, 1H), 5.04 (s, 2H) PCA/ISFR0%0108061
2H). 5The follow ng exanples relate to_pgRar.maceuti cal conpositions:
Exanple A Injection vials A solution of 100 g of an active

i ngredient according to the invention and 5 g of disodi um

hydr ogenphosphate in 3 I of bldlstllled water is adjusted to 10pH 6.5
using 2 N hyd-hei acdlifi enianestifongi-8dB-difluarsgfyertidiei nt o
injection vials, |yophilised under sterlle conditions and seal ed
under sterile conditions. Each injection vial contains 5 ng of active
i ngredi ent. Exanple B: Supposi e 15A m xture of 20 g of an active
i ngredi ent according to the i ion with 100 g of soya lecithin and
1400 g of cocoa butter is ne 00 red into noulds and allowed to

cool . Each suppository contfai ns 207 éi;}g.tlve i ngredi ent. 20Exanpl e
H

C. Solution A solution is prepared® fr of an active ingredi ent
according to the invention, 9.38 g of 2 04 2 H20, 28.48 g of
Na2HPO4 12 H20 and 0.1 g of benzal koni um chloride in 940 m of
bidistilled water. The pHis adjusted to 6.8, and the solution is
made up to 1 HPhBdetdrtionltinsed.B$ minr(aditihed 2pti on. This sol ution can
be used in the formof eye drops. Exanple D O ntnent 500 ng of an
active ingredient according to the invention are mxed with 99.5 g of
Vasel i ngy under.(Aspshbo1, S Rlickrens ARRAPGT/ EP2009/ 008061 -
gBO - Exanpl e aplets m Xt U i ngredient, 4 kg
| act ose, 1. 2 kg of potato starch, 0.2 kg of talc and 0.1 kg of
nagne5|un1stearate is pressed |§ a conventional nmanner to gi ve
tablets in such a way that eac tabl et contains 510 ng of active

i ngredi ent. Exanple F: DraTak%)ets e pressed anal ogously to

Exanpl e E and subsequent d ¢npp copventional manner with a
coating of sucrose, potato aych,iltah¢, Araga- 10canth and dye.
Exanpl G Capsul es 2 kg of ad?ive i ngr@di ent are introduced into
hard gelatine capsules inFa conventional manner in such a way that
each capsule contains 20 ng of 15the active ingredient. Exanple H
Ampoul es A solution of 1 kg of an active ingredient according to the

invention in g terile filtered,
transferred |ntéi5§%gﬁpg&ﬁ%% gﬂ”rﬁiﬁﬁﬂﬁﬁh der sterile condltions and
seal ed under sterile condltlons Each anpoul e contains 10 ng of

active ingredignt. 25 - 131 -
9 qu bromo-4, 5-dl:lfluorobenzenesulfonvl)—3—methvlpiperazine

20
- Br
% O
- /7 X\

F ﬁﬂN N
0
F
25

HPLC retention time: 1.34 min (method 1);
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Pat ent Cl%xn? Conmpounds of the formula | 5 10 Rt,X NNH2 R5 in
whi ch RLAERGEADU8E32E Crpy nHet , (CH2) nAr, Hal or A, R2, R3PAGHEP2009/008061
i ndependently of one another, denote H,- 11GH2) nHet , 15(CH2) nAr, Hal,
OH or QA, R4, R5each, independently of one another, denote H, A
(CH2), Het, (CH2)nAr or (CH2)pOC(=0)(CH2)nNH2, R4 and R5, together
with the N atp whi are bonded al so denote a saturated,
unsat ur at ed of SPEHRRIH Ol gisplfenyl-3reflueremetDWpigerazing
unsubstituted or m)no-, di - or trlsubstltut ed by Hal, A (Cl-12)COH,
(CH2) n0OA, (CH2) nNH2, (CH2)nCOCH, (CH2)nCOOA, NHCQOA, NA COA, CONH2,
CONHA, CONAA' |, OC( 0)(CHZ)pNH Brand/ or =0 (carbonyl oxygen) and which
may contalnafurther 92 for S atons, and in which, in
addition, one N atom ssed, enotes CO or SO@2, Ardenotes

phenyl 5napht hyl, tetrahydgc hihy bi phenyl, each of which is
unsubstituted or nono-, di~, tri-, tetrg-For 30pent asubstituted by A,
Hal , (CH2),0A, (CH2) nOH (CHZ) nCN, SAF , SORA, N2, CECH,

(CH2) nCOOH, CHO, (CH2) nCOOA, CONH2, GONNA, CONAA', NHCOA, - 132 - 5
10 15 20 Het A, Al CH(OH) A, (CHZ)nNH2 (CH2), NHA, ( CH2) nNAN,

(CH2) NNHSQ2A, SO2NH( CH2) nNH2, SO2NH2, SO2NHA, SO2NAN, CONH( CH2) nCOO0A,
CONH( CH2) ncochiPL&mete(rmea)tmmaw m@meﬂzomm, CONH( CH2) nNH2,

CONH( CH2) , | NHA, CONH( CH2) nNAN, CONH( CH2) nCN and/ or (CH2) nCH(NH2)COC]—I
, denot¥s a nmono- or bicyclic saturated, unsaturated or aro- matic
%e_t erocycle having 1 to 4 N, 0 and/or S atonms, which may be

unsubsti tut ed ()2rbrmno- di - orbtrlsubstltuted by A, OA OH phenyl,

~ SH, S(0)mA, k A QD6 2 pHJinEENHRiIp e GRth, CC]\IAA,
SO2NH2, NH2, NHA NAA' | NHCOA NHSOQ2A and/ or =0 (carbonyl oxygen),
F Br
15 F »
//S\N/‘\

20 HPLC retention time: 1.44 min (method 1);
"H NMR (400 MHz, DMSO-ds/TFA-d¢) 6 [ppm] 8.09 (dd, J = 10.2, 8.1, 1H),
~ 8.03 (dd, J = 9.6, 7.0, 1H), 3.90 (dt, J = 11.3, 5.8, 2H), 3.47 — 3.30 (m, 2H),
2.92 (dd, J=13.6, 11.6, 2H), 1.26 (d, J = 6.4, 6H).

PN

25 .
The following compounds are obtained analogously to the preparation of

"AB5", step 2
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each, independently of one another, denote unbranched or branched
al kyl havi®g 24148624 at ons, in which 1-3 nonadj acent CH2 JrGIIBR209AIANSEsE
repl aced by 0, S, SO SO, NH, Nwe or NBEpgand/or, in addition, 1-5 H
atons may be replaced by F and/or C, or cyclic alkyl having 3-8 C
atonms, denotes 0O, 1, 2, 3 or 4, denotes 1, 2, 3 or 4, and
pharnaceutlca I usable salts and stere0|soners thereof i ncl udi ng

m xt ures ther&ofMm 4 -giifenviphenhglianinazalin-

whi ch et denolgh. . p@hrg.wﬁag} ftnmemé[% g--A}gg*fW' pyrrotyl,

i mda- zoly xazol yl, thiazolyl,
benzothiazolyl benzo- 1, 4-di oxanyl, quinolyl, |squ|nonI

qui nazol i nyl ben2|n1dazolyl |ndazonI, indonI,

1, 3-di hydr oi soi ndol yl , benzof H, di hydrobenzofuranyl, benzo-1, 3-
di oxol yb, piperazinyl, pyrazi pyridazi nyl, norpholinyl, azepanyl,
azetidinyl, pyrrolidinyl or di nyl, each of WO
2010/066324PCT/EP2009/00806& ich is unsubstituted or nono-,
di- or trisubstituted by A “8A A0

oxygen), and pharmaceuti My %,
stereoi soners thereof, i\ncluyding e6f in all ratios. 5 3.
Conmpounds according to m 1 or i nNvhi ch Ardenot es phenyl which
is unsubstituted or monot-, di-, triMtetra- or pent asubstituted by A,
Hal anditor OA, and pharmabEytical |y usable salts,
rautoners and stereoi soners 10t hereof, including m xtures thereof in
atl ratios. 4. Conpounds according to one or nore of Claims 1-3 in

which A A tl her, denot br anched
br anched al kg hGRTRERARRE Y afni Rl AL, 2 o aci & 5oent o1
groups nay beH RRREED M2 DNBO- Wtamrdm@t[p%ﬁ'/som dkdwadqiot1' 91y 13{)5

H at ons may gfor?placed by F and/or , or cycflic a havi

at ons, drl Brik elet, icaBI6y 1L%a'ti'ﬂ)e7ﬁ] tcb J = 81, dlht)r’é 66nd

oL er ol eDTer 34300 BSKESTy ol B elBdar) KCas o beseoly Aal big s, 9
pyridyl, pyri=n7.@jni), 5001 J =t18.en¥H), 4082 (@ Y+ 1812 0H; 3:32341% »4H), 2.86

pyrazolyl trla y oxazol yl , |soxazonI t hi azol yI’,
plpera2|nyl égb %@?(ép§ﬁ da2|nyl nnrphollnyl azepanyl,

azeti dinyl, pyrrolldlnyl or plperldlnyl, each of which is
unsubstituted or nmono-, di- or trisubstituted by A, OA, OH Hal, CN
and/ or =0 ( ca2daoninb-Geofdy{feddimethylpiperazine-1-sulfonyl)-4.5-difluorophenyllquina-

20 zolin-4-yi}-(1,3-dihydroiscindol-2-ylYmethanone ("A92™

s,

25

30 HPLC retention time: 1.74 min (method 1);
"H NMR (500 MHz, DMSO-ds/TFA-d+) 6 [ppm] 8.12 — 8.08 (m, 2H), 8.04 (d,
J=86, 1H), 7.84 (d, J = 8.8, 1H), 7.61 (dd, J = 10.4, 7.6, iH), 744 d, J =



and pharmaceutically usable salts, tautomers and stereoi soners

30t her eof ,\WPRB104p3d ni xtures thereof in all ratios. 6. Gaporeodsz008061
according to one or nore of Clains 1-5_ip4qwhich WO

2010/ 066324PCT/ EP2009/ 008061 - 134 - R4 and R5,together with the N
atomto which they are bonded, also denote 1, 3-di hydroi soi ndol yl,
pyrrolidinyl, azetidinyl, azepanyl plpera2|nyl pi peri di nyl,

mor phol i nyl, pyrildyl7. 3§y-r? 80y, 2Hhi da7oldy U = T.’)QnZHI)n @GZQhﬂH) t4r$"aml yl

o L O PR P M Bl a@ﬂ?”ﬁéﬁq )08 5580 BiES (5. 5),

( CH2) nCOCH, (23161226 %2|.NH¢QO|% EPNHZ2, CONHA,  CONAA',

OC(=0) (CH2) pNH2 and/ or =0 (car- onyl oxygen) 10and i n whi ch in
addi tion, one N atom may be oxidised, and pharnaceutically usabl e
salts, fautong 1 @
thereof in al R e PRGNS LSHACRYIRRS

Cains 1-6 i r'EONhl-tb-lﬂl}-l5Bld}ﬁK)@lt(ﬁsd1hd(b'm V@[ﬁqeﬁqa@}h@ (p,l:qgg ITBCGU'[I cal |y
usabl e salts, tautonmers and stereol soners thereof, 1ncluding mxtures
thereof in aII rati os. 8. Conpounds according to one or nore of
Clainms 1-7 in which 20R2, R3each, d ndependently of one another,
denote H, Hal, OH or OA, and pharngcedtically usable salts, tautoners
and stereoi soners thereof, includi i xtures thereof in all ratios.
259. Coggpounds accor di ng to one or e of Cdains 1-8 in which

Rldenotes H, Hal or A R2, R3ea i ndependent | one anot her,

enote H, Hal, OH or QA R4 p gm one anot her,
denote H, A, 30(CHZ)nHet 2)n r o 12)pNE12 R4 and
R5, together with the N atom 0 i ch—t{ley pre bonded, also denote

1, 3-di hydroi soi ndol yl, pyrnglidinyl, az inyl, aze- WO

2010/ 066324PCT/ EP2009/ 008061 - 135 - panyl yHpi perazi nyl, piperidinyl,
mor phol i nyl, pyridyl, pyrrolyl, imdazolyl, Benzi mi dazol yl, triazolyl
or pyr| di nyI each of which is unsubstltut ed or nono-, di- or

Cri Subst t ut P)NOH, (CH2) nOA, (CH2) ONH2, ( CH2) nCOOH,
(rC:ESJ Sd):)Au %&’d&(\ Hrf%ﬂ*'@;@)&( b @@%ﬁm )CQ:@\IAA( o)C( 0)(0(42) p%\laz

o oL o5, oS CROIOER) QRSB ATl (IR, o A
unsubst i t ut ed- ¥ (dehrlo= 10, 7,9t TH), 7.8DL AL TR{mMON HpENSASADSI =GR By A,
Fal andlor Oty 7.44 (d,=7.2, 1H), 7.38 ~ 7.28 (m, 2H), 7.26 (d, J = 7.3, 1H), 5.00 (s,
oo 2H), 4.83 (s, 2H), 3.52 ~ 3.43 (m, 1H), 3.09 — 3.00 (m, 2H), 2.61 (m, 2H),
1.61 - 1.52 (m, 2H), 1.27 — 1.16 (m, 2H);

P

{2-amino-6-[4,5-difluoro-2-(piperazine-1 -sulfonyliphenyllquinazolin-4-y|}-
{(1,3-dihydroisoindol-2-yYmethanone ("A94™

25

30




Het denotes_pyridyl, pyrimdinyl, furyl, thienyl, pyrrolyl, imda-
zol yl, f‘gg PW‘Y 3¢ azol yl, oxazol yl, isoxazolyl, thiazdlGIVEP2009/008061

pi per azi nyI pyrazinyl, pyridazinyl, nergolinyl, azepanyl,
azetidinyl, pyrrolidinyl or piperidinyl, each of which is un-
15substituted or nmono-, di- or trisubstituted by A, OGA, OH Hal, CN
and/or =0 (carbonyl oxygen), A, A each, independently of one anot her,
denot e unbranched or branched al kyl having 1-6 C atons, in which 1-2
non- adj acent fh cERPERATRY e 4 o
20and/ or, in addi t[:%@n 1-5 b%éoeﬂbﬁ'%g rQXfr;tgcr] acec#g,}{ete& %lﬁ@/%ﬁz Elr?m8F
cyclic al kyl %éwﬁifﬁ!g)rabenfermwffsnymapetméﬂ chrb@cylafte@rnd4{2 @Iﬂm@i—@s 1,
2, 3 or 4, 255n rmaceytical .us bl lts, tautomers
stereo:ﬁsioners ‘ﬂg %I %E ﬁgr‘#gg Fg%”‘t%-%}oé’(ﬂ?aqoﬁnéﬁ V'Hh@r@@yd!’!?@
Conpourfls acdgsitdBp2 iyhridtAhide mh%%@@ érWBcS

2010/ 066324PCT/ EP2009/ 008061 - 136 e BBy Hamentwih
nane "Al " 218G no- 4- (1 3- di hydroi soi ndoI e 2 car bonyl ) qui nazol i n- 6-

A-N-tert-but

212- Ani no- 4- ﬁpgﬁﬁg%ﬁ@ t@@? 2?@'”(%'5%‘?19 ¥') qui nazol i n- 6-

Abenzenesul deaNMR(SOO WMz, DMEBIde/TFA-d1) 8 [ppm] 8.09 (dd, J = 10.3, 7.9, 1H),
8.06 —8.02 (m, 2H), 7.82 (d, J = 8.8, 1H), 7.64 (dd, J = 10.5, 7.6, 1H), 7.45

10 (d,J=72, 1H),7.38 - 7.30 (m, 2H), 7.27 (d, J = 7.2, 1H), 5.04 (d, J = 20.5,

2H), 4.86 (s, 2H), 3.06 (m, 8H);
{2-amino-6-[5-butoxy-4-fluoro-2-( piperazine-1-sulfonyl)phenvllguinazolin-4-
yl}-(1,3-dihydroisoindol-2-yhmethanone ("A85"
15
F O~/\/
S
S.
20 (\N’ *o C %NG@
NJ 2N
{ H N==
NH,
o5 The compound is obtained from the reaction between tert-butyl 4-(2-bromo-

4,5-difluorobenzenesulfonyl)piperazine-1-carboxylate and [2-amino-6-
(4,4,5 5-tetramethyl-1 :3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-dihydro-
isoindol-2-yl)methanone in butanol with subsequent Boc cleavage by treat-
ment with acid;

HPLC retention time: 1.94 min (method 1);

"H NMR (500 MHz, DMSO-de/TFA-d1) 8 [ppm] 8.06 — 8.01 (m, 2H), 7.82
(dd, J=9.7,6.1, 2H), 7.44 (d, J = 7.3, 1H), 7.38 - 7.29 (m, 2H), 7.26 (d, J =

30



NIl \14 H411 // I N

242- Ani no-¥OR L5624y dr oi soi ndol e- 2- car bonyQqui nazol i n-  PCT/EP2009/008061
6-y1l] - N- (2-di net hyl am noet hyDbenzenesul-figmam de \ / 1110 / -N/ \
NH2 2-12- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyDqui nazol i n-

6-y11- N, N-di nmet hyl benzenesul f onam de " A5"

2-[ 2- Ami no- 4- {é 3 g dr oi soi ndol e- 2- car bon |—¥ ui nazol i n-
6-y1] - N- et hyl g :e_é Plendmi%d *AB'5.03 (s, 2H), 4.88 (s, 2H 413 (t, J =64,

6y 11N 1 net 15 b oo T B He T 0 3OTOMbbRL Antr EP30.68) 368ch 2.

137 - AT {t*J=7.4, 3H);

3 2-[2-amino-4-(1,3-dihyd roisoindole-2-carbonyl)quinazolin-6-vi]-4 ,5-difluoro-

benzenesulfonic acid ("A96")

10
15 . . .
HPLC retention time: 1.68 min (method 1);
"H NMR (500 MHz, DMSO-ds/TFA-d) & [ppm] 8.39 (d, J = 1.8, 1H), 8.27
(dd, J=8.7,1.9, 1H), 7.88 (dd, J = 11.1, 8.5, 1H), 7.78 (d, J = 8.8, 1H),
744 (d, d=7.3,1H), 7.40-7.28 (m, 3H), 7.24 (d, J = 7.3, 1H), 5.02 (s, 2H),
4.86 (s, 2H);
20
%{: ; 2-[2-amino-4-(1 3-dihydroisoindale-2-carbonyl)quinazolin-6-yI]-N-ethyl-4. 5-
difluoro-N-(2-hydroxyethybenzenesulfonamide ("A97"
25
30

HPLC retention time: 2.01 min (method 1);
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y11- (1, 3-di hydroi soi ndol - 2-y1) - met hdifdner2009/008¢6

- Am no- 642- (4- met hy1- 4- oxypi per azi ne- 1-sul fonyl) -
028 Mgs? |
i HO / -124 -

'H NMR (500 MHz, DMSO-dg/TFA-d4) & [ppm] 8.08 — 8.04 (m, 2H), 8.03 —
7.99 (m, 1H), 7.84 (d, J = 8.4, 1H), 7.57 = 7.51 (m, 1H), 7.44 (d, J = 7.5,
TH), 7.38 —7.28 (m, 2H), 7.24 (d, J = 7.3, 1H), 5.01 (s, 2H), 4.83 (s, 2H),
3.32(t, J = 6.1, 2H), 2.98 — 2.86 (m, 4H), 0.89 (t, J = 7.1, 3H);

{2-amino-6-[4 5-difluoro-2-{pyrrolidine-1 -suffonyhphenyllquinazolin-4-yi3-
(1,3-dihydroisoindol-2-ylYmethanone ("A98™

HPLC retention time: 2.26 min (method 1);

"H NMR (500 MHz, DMSO-de/TFA-d1) & [ppm] 8.05 (dd, J = 4.4, 2.6, 2H),
7.98 (dd, J=10.2, 8.0, 1H), 7.82 (d, J = 8.3, 1H), 7.60 — 7.54 (m, 2H), 7.44
(d,J=7.3,1H), 7.37 = 7.29 (m, 2H), 7.25 (d, J = 7.3, 1H), 5.01 (s, 2H), 4.82
(s, 2H), 2.85 (t, J= 6.5, 4H), 1.62 (t, J = 6.5, 4H);

2-[2-amino-4-(1,3-dihydroisoindole-2-carbonylig uinazolin-6-ylI-N-tert-butyl-

4,5-difluoro-N-methylbenzenesuifonamide ("A99")




N 2-[2- An
6-y1][|\|-(2rW
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ﬁg&é@%ﬁé?hdl hydr oi soi ndol e- 2- car bonyQqui nazol il\nc_T/EPm@;:/eosum
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qui nazol i n-4-y11- (1, 3-di hydr oi soi ndol - 2- Anet hanone WO
2010/ 066324PCT/ EP2009/ 008061 - 138 - "A10" 0, #
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HPLC retention time: 2.38 min (method 1);

"H NMR (500 MHz, DMSO-de/TFA-d1) 8 [ppm] 8.08 — 8.03 (m, 2H), 7.99
(dd, J =104, 8.0, 1H), 7.87 (d, J = 9.4, 1H), 7.51 (dd, J = 10.3, 7.5, 1H),
7.44(d,J=7.3,1H),7.32 (dd, J = 17.0, 7.8, 2H), 7.24 (d, J = 7.3, 1H), 5.02
(s, 2H), 4.84 (s, 2H), 2.19 (s, 3H), 1.09 (s, 9H);

{2—amino—6-[2—(3,3-diﬂuoropvrrolidine—1—su!fonvl)-4,5—difluorophenvnquina-
zolin-4-y[}-(1,3-dihydroisoindol-2-y)methanone ("A100")

HPLC retention time: 2.3 min (method 1);

"H NMR (500 MHz, DMSO-ds/TFA-dy) & [ppm] 8.05 — 8.01 (m, 1H), 7.99
(dd, J=10.2,2.8,2H),7.79 (d, J = 8.6, 1H), 7.53 (dd, J = 10.2, 7.6, 1H),
7.38(d,J=7.2,1H), 7.32 -7.22 (m, 2H), 7.19 (d, J = 7.3, 1H), 4.96 (s, 2H),
4.78 (s, 2H), 3.30 (t, J = 12.6, 2H), 3.08 (1, J = 7.3, 2H), 2.20 (tt, J = 14.1,
7.2, 2H);



0 a/ \ -( NH2 14242-Amino 4

(1, 3-di hythﬂ WHFBHe- 2- car bonyQqui na- PCT/EP2009/008061
zol i n-6-yl Thenzenesul f onyl | pi peri di n-4-y{zd4r noacetate "Al | "

212- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2-car bonyOqui nazol i n-

6-y1] - N- (2- hydr oxyet hyCbenzenesul f onam de "Al 2" 0 1110 11 O\ N

NN-K H NH2 4-{242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyQOqui na-
zol i n- 6- Abenzg%téguﬂ%@dﬁkiﬂ[ ﬁ@f@ir(ﬂ PvdsoxygyADEtine-1-sulfonyl)phenyllguina-

242 Am no- 4- ( 1g 18 bonéOﬁw ngéol | E
Fryc Hde " Al4"

6-y1] - N-met hyT-N
2-[2-Amino 4

5
P 10
L
HPLC retention time: 1.97 min (method 1);
1
H NMR (500 MHz, DMSO-de/TFA-d4) & [ppm] 8.07 (s, 3H), 7.84 — 7.80 (m,
1H), 7.57 (dd, J = 10.6, 7.5, 1H), 7.44 (d, J = 7.3, 1H), 7.39 -~ 7.28 (m, 2H),
s 7.25(d, J=7.3, 1H), 5.02 (s, 2H), 4.83 (s, 2H), 4.14 (s, 1H), 3.09 (dd, J =
16.2, 9.3, 1H), 2.99 (ddd, J = 24.6,14.7,6.5, 3H), 1.81 - 1.71 (m, 1H), 1.70
—1.63 (m, 1H);
{2-amino-6-[4,5-difluoro-2-( 3—methvlpiperazine~1-suIfonvi)phenvl}quinazoiin-
4-yl}-(1 3-dihydroisoindol-2-ylymethancne ("A102™
20

O

25 N( %N —

HPLC retention time: 1.68 min (method 1);

"H NMR (500 MHz, DMSO-de/TFA-d4) & [ppm] 8.10 — 8.06 (m, 2H), 8.04
(dd, J=8.7,1.9, 1H), 7.84 (d, J = 8.6, 1H), 7.61 (dd, J = 10.5, 7.5, 1H),
7.44(d, J=7.3, 1H), 7.38 — 7.30 (m, 2H), 7.26 (d, J = 7.2, 1H), 5.03 (s, 2H),

30



(1,3-dihydroisbindole-2-carbonyl)quinazolin-
6-y11- N ( 2VEANY

UoHPbenzenesul f onani de 30 VO PCT/EP2009/008061

2010/ 066324PCT/ EP2009/ 008061 - 139 - "Aly'. * 0 H2NO \1/
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8 (s, 2H), 3.33 ( 13.0, 2H), 3.27 ~ 3.14 (m, 2H), 2.91 (td, J = 12.4,
2.8, 1H), 2.83 (t, J = 11.5, 1H), 2.66 (dd, J = 13.4, 10.5, TH), 1.14 (d, J =
6.4, 3H);

{2-amino-6-[4 5-difiuoro-2-( 3-trifluoromethylpiperazine-1-sulfonyl)phenyl]-

quinazolin-4-yl-(1 3-dihydroisgindol-2-y)methanone ("A1 03"

HPLC retention time: 2.23 min (method 1),

H NMR (500 MHz, DMSO-ds/TFA-d,) & [ppm] 8.18 — 8.09 {m, 3H), 8.06 (d,
J =886, 1H), 7.85 (d, J = 8.6, 1H), 7.59 (t, J=8.8,1H),7.44 (d, J = 7.3, 1H),
7.34 (dt, J=15.0,7.3,2H), 7.26 (d, J = 7.3, 1H), 5.04 (s, 2H), 4.87 (s, 2H),
4.43 (s, 1H), 3.59 (d, J = 12.1, 1H), 3.33 (d, J = 10.8, 2H), 3.17 - 3.01 (m,
2H), 2.97 (t, J = 11.5, 1H);

{2-amino-6-[2-(3 5-dimethvyipiperazine-1 -sulfonyl)-4 5-diflucrophenyllquina-
zolin-4-y1}-(1,3-dihydroisoindol-2-ylymethanone ("A104™

N Q
N’SQO — N
\ 2
7 N

N v

NH,



\ / 1110 \O, \ HW*"N N ( NH2 2-[2-Amino 4

(1, 3-di hydP’Buz%’(%éI%Fe 2- car bonyl ) qui nazol i n- 6- PCT/EP2009/008061
y1] - N- (2- et hyl am noet hyObenzenesul f onanipge. " A17" \ 0, 110 1S\
11 2?21V N NN ( /NH _ _

242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-

-y1] - N-(2-di net hyl am no- 1- net hyl et hyCbenzene- sul f onam de
6-y1] - N-( HPLCyretentlon time: 17% min (method 1);

"H NMR (500 MHz, DMSO-de/TFA-d1) & [ppm] 8.0 (t, J = 7.6, 1H), 8.05 (d.
J=1.5, 1H), 8.03 (dd, J = 8.6, 1.8, 1H), 7.80 (d, J = 8.6, 1H), 7.68 — 7.61
(m, 1H), 7.45 (d, J = 7.2, 1H), 7.38 — 7.20 (m, 2H), 7.26 (d, J = 7.2, 1H),
5 5.00 (s, 2H), 4.86 (s, 2H), 3.39 (d, J = 12.5, 2H), 3.18 (s, 2H), 1.24 — 0.99
(m, 6H);
'H NMR (500 MHz, DMSO-de) & 7.96 (dd, J = 10.5, 8.1, 1H), 7.74 (d, J =
1.8, 1H), 7.71 (dd, J = 8.8, 2.0, 1H), 7.62 (dd, J = 10.8, 7.7, 1H), 7.52 (d,
J =86, 1H),7.42 (d, J=7.3, 1H), 7.34 — 7.28 (m, 1H), 7.26 (t, J = 6.0, 2H),
- 10 7.18(s, 2H), 493 (s, 2H), 4.73 (s, 2H), 2.95 (d, J = 9.7, 2H), 2.34 — 2.24 (m,
e 2H), 1.74 (t, J = 11.1, 2H), 0.69 (d, J = 6.2, 6H).

ety

The following compound is obtained analogously to the preparation of
15 "AB9", step 2

2-[2-amino-4-(1,3-dihyd roisoindole-2-carbonyl)guinazolin-8-yi]-4,5-difluoro-
benzoic acid ("A105")

20

e
3

25
The compound is obtained from the reaction between ethyl 2-bromo-4,5-
difluorobenzoate and [2-amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylhquinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone with subsequent
hydrolysis of the ethyl ester;

30 HPLC retention time: 1.98 min (method 2);
"H NMR (500 MHz, DMSO-de/TFA-d+) 6 [ppm] 8.06 (d, J = 1.8, 1H), 8.02
(dd, J =8.6,2.0, 1H), 7.94 (dd, J = 10.9, 8.2, 1H), 7.81 (dd, J=9.1, 3.9,
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1H), 7.52 (dd, J = 11.0, 7.7, 1H), 7.45 (d, J = 7.2, 1H), 7.38 - 7.29 (m, 2H),
7.27(d, J=7.5, 1H), 5.04 (s, 2H), 4.87 (s, 2H).

The following examples relate to pharmaceutical compositions:

Example A: Injection vials

A solution of 100 g of an active ingredient according to the invention and

5 g of disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to
pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injection
vials, lyophilised under sterile conditions and sealed under sterile condi-

tions. Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
moulds and allowed to cool. Each suppository contains 20 mg of active

ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient according to the
invention, 9.38 g of NaH.PQ, - 2 HC, 28.48 g of NayHPO, - 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 solution is made up to 1 I and sterilised by irradia-
tion. This solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient according to the invention are mixed with

99.5 g of Vaseline under aseptic conditions.
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H 110

N-(1-{212- Am no-4- (1, 3~aighydr oi soi ndol e- 2-car bony1) -

qui nazol i n-6-yl ] benzenesul fonyl | pyrrolidin-3-yl)acetan de N "A21"
{2- Am no- 642- ( 3- hydr oxymet hyl pyrrolidi ne-I-sul fonyl)- )
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Tablets
A mixture of 1 kg of active ingredient, 4 kg of lactose, 1.2 kg of potato

Example

starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed in a
conventional manner to give tablets in such a way that each tablet contains

10 mg of active ingredient.

Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

Example G: Capsules
2 kg of active ingredient are introduced into hard gelatine capsules in a
conventional manner in such a way that each capsule contains 20 mg of

the active ingredient.

Example H: Ampoules

A solution of 1 kg of an active ingredient according to the invention in 80 | of
bidistilled water is sterile filtered, transferred into ampoules, lyophilised
under sterile conditions and sealed under sterile conditions. Each ampoule

contains 10 mg of active ingredient.



-y1] - N-(2: hydr oxyet hyl ) - N-met hyl benzam de 0 y-- / ., ,..|
gl)zl-km' ng-wpzzf}%q%?%yéréi soi ndol e- 2- car bonyOqui nazol i n-  RCIMERIARS/008061
141 - "A23" Sl I. 4. N N HO _{#Am
i no- 642- (4- hydr oxypi peri di ne- 1- car bonyl ) phenyl i - ) )
qui nazol i n-4-y1}- (1, 3-di hydroi soi ndol- 2-yl ) met hanone "A24

Patent Claims

1. Compounds of the formula !

10

e

in which
R’ denotes H, (CHy).Het, (CH.).Ar, Hal or A,
R? R® each, independently of one another, denote H, (CH,),Het,
15 (CHz)nAr, Hal, OH or OA,
R* RS each, independently of one another, denote H, A.
(CHg)nHet, (CH2)Ar or (CH2),OC(=0)(CHz)pNHa,
R* and R®, together with the N atom to which they are bonded, also
denote a saturated, unsaturated or aromatic mono- or
20 bicyclic heterocycle which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, (CH),OH, (CH.),0A, (CH2)aNH;,
(CH2)COOH, (CH2)nCOOA, NHCOA, NA'COA, CONHga,
CONHA, CONAA', OC(=0)(CHy),NH, and/or =O (carbonyl
oxygen) and which may contain a further 1to 3 N, O

%
Pl

25 and/or S atoms,
and in which, in addition, one N atom may be oxidised,
X denotes CO or SO,
Ar denotes phenyl, naphthyl, tetrahydronaphthyi or biphenyl,
each of which is unsubstituted or mono-, di-, tri-, tetra- or
30 pentasubstituted by A, Hal, (CH,),0A, (CHs),OH.
(CH2CN, SA, SOA, SO,A, NO,, C=CH, (CH2),COOCH,
CHO, (CH2),COOA, CONH,, CONHA, CONAA', NHCOA,



il N 1 NNH2 ) 242-Am _ _

I no-4-(1, 3“%%%’?%% ndol e- 2- car bonyl ) qui nazollll n- PCT/EP2009/008061
6-ya- N-ethyl - N- (2- hyd roxyet hyDbenzam i de3z A25' .

242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyQqui na29I i n-

6-y1l] - N-et hyl - N- (2- hydr oxyet hyObenzenesul f onam de " A26

242- Ami no- 4- (1, 3-di hydr oi soi_ndal e-2- car bonyl ) qui nazol i n- '
6-y1] - N-azet |( di n- 3-yl benzen@%‘iﬁpﬁﬁﬁak@démbé]zo 2aNHA, (CH2)nNAA',

(CH2)nNHSO2A, SO:NH(CHz),NH,, SO,NH,, SO;NHA,
SO2NAA', CONH(CH;),COOA, CONH(CH,),COOH,
NHCO(CH2),COOA, NHCO(CH,),COOH,

S CONH(CHz),NHz, CONH(CH,),NHA, CONH(CH;),NAA',
CONH(CH2)sCN and/or (CH,),CH(NH»)COOH ,

Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubstituted

10 by A, OA, OH, phenyi, SH, S(O),A, Hal, NO,, CN, COA,
COOA, COObenzyl, CONHz, CONHA, CONAA, SOzNH,,
NH2, NHA, NAA', NHCOA, NHSO,A and/or =0 (carbonyl
oxygen),

AA each, independently of one another, denote unbranched or

15 branched alkyl having 1-10 C atoms, in which 1-3 non-
adjacent CH; groups may be replaced by O, S, SO, S0,,
NH, NMe or NEt and/or, in addition, 1-5 H atoms may be
replaced by F and/or Cl,
or cyclic alkyl having 3-8 C atoms,
20 n denotes 0, 1, 2, 3 or 4,
D denotes 1, 2, 3 or 4,

A
;

and pharmaceutically usable salts and sterecisomers thereof, including

mixtures thereof in all ratios.

25 2. Compounds according to Claim 1 in which
Het denotes pyridyl, pyrimidinyl, furyl, thienyl, pyrrolyl, imida-
zolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl,
benzothiazolyl, benzo-1,4-dioxanyl, quinolyl, isoquinaiyl,
quinazolinyl, benzimidazolyl, indazolyl, indolyl, 1,3-dihydro-
30 isoindolyl, benzofuranyl, dihydrobenzofuranyl, benzo-1,3-
dioxolyl, piperazinyl, pyrazinyl, pyridazinyl, morpholinyl,
azepanyl, azetidinyl, pyrrolidinyl or piperidinyi, each of



2- Am no- 65, [.2- (i m dazol e- 1- sul 1onyl ) phenyl i qui nazol i n- 4-
i/l} -(1, 3- g‘."h?&f%‘%wg fndol - 2- Amet hanone "A28"  {2- Am PCT/EP2009/008061
i Nno-642- (2-net hyli midazol e-1-sul f onyl }pts&ny 1] - ) )
gui nazol i n-4-y1}-(1, 3-di hydroi soi ndol- 2-yl ) net hanone "A29
{2- Am no- 642- ( 3- am noazeti di ne- 1- sul f onyl )g)henﬁl | - .

ui nazol i n-4-y1}-(1, 3-di hydroi soi ndol- 2-y1) net hanone " A3(C _
? 2- Ani no- 612- ( 4- et hyl i mi da¥¥PBS UEsRIes R ERgNg- di- or trisubstituted by A,
qui nazol i n-4-y11- (1, 3-di hydnai epj ngq! Cﬁ'ﬁ@&{'m rbofyl oxygen), |
2010/ 066324PCT/ EP2000/ 008061 . Chda = G AHETorIONER bl OXY9e8) + / se) 0
i and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

5
3. Compounds according to Claim 1 or 2 in which
Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal and/or OA,
and pharmaceutically usable salts, tautomers and sterecisomers
P 10 thereof, including mixtures thereof in all ratios.
L
4. Compounds according to one or more of Claims 1-3 in which
AA each, independently of one another, denote unbranched or
branched alkyl having 1-6 C atoms, in which 1-2 non-adja-
15 cent CH2 groups may be replaced by O, NH, NMe or NEt
and/or, in addition, 1-5 H atoms may be replaced by F
and/or Cl,
or cyclic alkyl having 3-8 C atoms,
and pharmaceutically usable salts, tautomers and sterecisomers
20 thereof, including mixtures thereof in all ratios.
9. Compounds according to one or more of Claims 1-4 in which
Het denotes pyridyl, pyrimidinyl, furyl, thienyl, pyrrolyl, imida-
zolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl,
25 piperazinyl, pyrazinyl, pyridazinyl, morpholinyl, azepanyl,
azetidinyl, pyrrolidinyl or piperidinyl, each of which is un-
substituted or mono-, di- or trisubstituted by A, OA, OH,
Hal, CN and/or =O (carbonyl oxygen),
and pharmaceutically usable salts, tautomers and stereoisomers
30 thereof, including mixtures thereof in all ratios.

8.  Compounds according to one or more of Claims 1-5 in which



i N . .
{ 2- Ami no- X2 208149 F oxypyrrol i di ne- 1qui nazol i n- 4-y1} - (1, FRi/BR2I6%BI08a1
ndol - 2- yOret hanone OHNH2 - sul f onyl ) phenyBl-_ " A32" .

{2- Am no-6[ 2- (pyrrolidine-1-sul fonyl )phenyl ] qui nazol i n- 4-

y11- (1, 3-di hydr oi soi ndol - 2-yl ) net hanone " A33"

2- Am no- 612- ( 3- am, nopyrrolidine-1-sul fonyl ) phenylj -
qu nazol i n- 4- §/11 ’6 aﬁdﬁiydrm%hﬁmlth they Bratomaioomieich ABdy are bonded, also

o4 (4 e B e el S RO BRE, oty avetsin, aze-

HO, V- - - - - - / ---"N NJ-- péﬂtWOp:peﬁﬂhzmyilp?g{lgg\y{/ morpholmyl pyrldyt pyr-

bheny] ?Eu?ﬁﬁzéf’. L4y L1 (1. Sralin{ieareb, esrnadgadly|, tiazciy areytiadng,
each of which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, A, (CH2),OH, (CH3),0A, (CHy):NH,,
(CH2)sCOOH, (CH,),COOA, NHCOA, NA'COA, CONHs,
CONHA, CONAA', OC(=0)(CHz),NH; and/or =0 (car-
bonyl oxygen),

10 and in which, in addition, one N atom may be oxidised,
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
15 R' denote H, Hal or A,
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

8.  Compounds according to one or more of Claims 1-7 in which
20 R?, R® each, independently of one another, denote H, Hal, OH or

. OA

and pharmaceutically usable salts, tautomers and stereoisomers

L]

thereof, including mixtures thereof in all ratios.

25 9.  Compounds according to one or more of Claims 1-8 in which
R’ denotes H, Hal or A,
R? R® each, independently of one another, denote H, Hal, OH or
OA,
R* RS each, independently of one another, denote H, A,
30

(CHz)nHet, (CH2),Ar or (CH2),OC(=0)(CHz)p,NH,
R*and R®, together with the N atom to which they are bonded, also

denote 1,3-dihydroisoindolyl, pyrrolidinyl, azetidinyl, aze-



143 - "

- g lit
{2- Am no- 6 é-g?gof%gz'&'r‘oxypyr rol i di ne-1-carbonyl ) phenyl] -

0 ) HO PCT/EP2009/008061

qui nazol i n-4-y1}- (1, 3-di hydroi soi ndol - 2-38net hanone "A37" it 110

N

Ar
10

Het

15

A A

20

n
p

panyl, piperazinyl, piperidinyl, morpholinyl, pyridyl, pyrrolyl,
imidazolyl, benzimidazolyl, triazolyl or pyrimidinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, (CH2)sOH, (CH2),0A, (CH2),NH,, (CH5),COOH,
(CH2),COOA, NHCOA, NA'COA, CONH,, CONHA,
CONAA', OC(=0){(CHa)sNH; and/or =O (carbonyl oxygen),
and in which, in addition, one N atom may be oxidised,
denotes CO or SO,

denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, Hal and/or OA,

denotes pyridyl, pyrimidinyl, furyl, thienyl, pyrrolyl, imida-
zolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyi,
piperazinyl, pyrazinyl, pyridazinyl, morpholinyl, azepanyl,
azetidinyl, pyrrolidinyl or piperidinyl, each of which is un-
substituted or mono-, di- or trisubstituted by A, OA, OH,
Hal, CN and/or =0 (carbonyl oxygen),

each, independently of one another, denote unbranched or
branched alkyl having 1-6 C atoms, in which 1-2 non-adja-
cent CHz groups may be replaced by O, NH, NMe or NEt
and/or, in addition, 1-5 H atoms may be replaced by F
and/or Cl,

or cyclic alkyl having 3-8 C atoms,

denotes 0, 1, 2, 3 or 4,

denotes 1, 2, 3 or 4,

25 and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

10. Compounds according to Claim 1 selected from the group

30




o RO, e o1 e o ot S eapness
O : NNH2 1 242-Am no-4-(1, 3-di hydroi-si@ndol e- 2- car bonyOqui nazol i n-
6-ya- N, N-di net hyl benzam de - 144 - "A39" N
Compound Structure and/or name
No.
"A1" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-
yl}-N-tert-butylbenzenesulfonamide
5 "A2" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonylquinazolin-6-
yllbenzenesulfonamide
AR
2-[2-Amino-4-(1,3-dihydroisocindole-2-carbonyi)quinazolin-
6-yl]-N-(2-dimethylaminoethyl)benzenesulfonamide
15 "A4"
20
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
. 6-yI]-N,N-dimethylbenzenesulfonamide
"AS" 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl}-N-ethylbenzenesulfonamide
25 "AG" 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl-N-methylbenzenesulfonamide

30




*

212- Am no-‘XQ(ZT,Oé}-Gﬁzﬁydr oi soi ndol e- 2- car bonyl ) qui nazol i n6-PﬁT]’EEH-0%({’W§?@

N- et hyl benzam de 0 * N

" A40" 2-[ 2- AR13G -4

(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-
6-y1] - N, N-di et hyl benzarri de "A4Ll"

212- Am no-4- (1, 3-
6-y1l] - N-et hyl benZ
{2- Am no- 642-(2-n1
qui nazolin-4-y11-
{2- Am no- 642- ( 3-
qui nazolin-4-y1}-
14242- Ami no 4 qU|

(1, 3-dithydroi soi ndol e- 2- ¢ar bony! )
(1, 3-di hydr oi soi ndol e- 2-c¢ar bonyoqLN

am nopyr 1

nazol i n-

(1, 3-di hydr oi soi ndo]

u.h ,uisoindc!e 2—earbenygui-nazebin
am 2 A2"
ret hyl pynrolidine-1-cé

(1, 3- di fiydr oi soi ndql - 2-y&

ol i di ne-1-

2- [ NAm no 4

6- vyl ] ben ﬂ) d/new2- car boxylic acid
zol i n6-yl N7 N- di et hyl benzenesul

f onam de NH,
{2-Amino-6-[2-(4-methyl-4-oxypiperazine-1-sulfonyl)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yi)-
10 methanone
%: ||A8|l
15
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-(2-hydroxyethyl)-N-methylbenzenesulfonamide
llAg!l —
20 \ 7
Os Q
~ S -
O N O NQ@
7 N\
N=(
HO NH,
25

{2-Amino-6-[2-(4-hydroxypiperidine-1-sulfonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

30




"A4G"  242: A
(1, 3-di hyé’r\’@irﬂs)@?)r?g%ﬁe- 2- car bonyl ) qui nazol i n6- A-N-cycl obutPﬁTﬁ%Pr%Q%?r‘rqoa%ﬁ]

"AAT"  242- Ami no- 441, 3-di hydr oi soi ndol e-138car bonyQOqui nazol i n-
6-yli-Ntert-butyl benzam de "A48"
242- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyQqui nazol i n-

6-yll-N-cycl opro yl,“ﬁréz,ar. de
{2- Ami no- 642- (3, 3- d?s'f [Fuoropyrrolidine-1-carbofyl ) phenyl] -
qui nazol i n-4-y11-/( 1, 3-di hydr oi soi ndol - 2- Ang pne "A49" " A39" WO
2010/ 066324PCT/ EF2009/ 008061 - 145 - "A&p0" I o 41" 1111 0 -N
NH, N
5 ;
O
0
1-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
10 zolin-6-yl]lbenzenesulfonyl}piperidin-4-yl aminoacetate
- "A11" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonylquinazolin-
6-yl]-N-(2-hydroxyethyl)benzenesulfonamide
!!A12H
O Q
15 S Nﬁ
O Q)
O _4> / N
i N=(
NH,
20 4-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yllbenzenesulfonyl}piperazin-2-one
¢ "A13" | 2-[2-Amino-4~(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-methyl-N-(2-methylaminoethyl)benzene-
sulfonamide
oF "A14" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-(2-aminoethyl)benzenesulfonamide

30



H 1-{242-Am no 4
qu
4

1, 3-di hydr oi soi ndol e- 2-car bony1l) -

i nazol i nY8201%1&R3 oyl } pyrroli di ne- 2- net hyl ani de "A51" PCI/ER200Q408051
(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui n&29l- n-

6-y1l] - N-cycl obut yl benzenesul f onam de " A52" 2-[2-Amino 4
(1, 3-di hydroi soi ndol e- 2- car bonyQqui nazol i n-

n ARQII

6-ya- N-cycl opr opythenze
{2- Am no- 642- ( 3, 3- df¥1Pon opyrrolidine-tsulf
gui nazol i n-4-y1141, 3-di hydr oi soi ndol - 2- Aret "
Os
HN O Sx N@
N/ O
5 zo_/_ \
N=(

NH,
2-({2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-8-yllbenzenesulfonylimethylamino)ethyl

pe 10 aminoacetate
e ||A16u
15
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-
yl]-N-(2-methylaminoethyl)benzenesulfonamide
20 I!A17II —-
g\ /
Os/ Q
N’S\\O N
A\
H 74 N
N— N=(
25 NH,
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
8-yli-N-(2-dimethylamino-1-methylethyl)benzene-
sulfonamide

30
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2- Ami no- 642- (azetidine-1
-car bonym%héﬁwlﬂéﬁa’lz%azol in-4- yl1l1-(1, 3-di hydroi soi ndol - fﬂf‘f‘ﬁa"f’?f’é%ﬁ%é

146 -

" A55"

| NN 0 40-1#D- )

"A1 8"

2-[2-Amino-4-(1,3-dihydroisocindole-2-carbonyl)quinazolin-
6-yl]-N-methyl-N-(3-methyl-3H-imidazol-4-yimethyl)-

benzenesulfonamide

IIA1 9"

{2-Amino-6-[2-(2-methylpyrrolidine-1-sulfonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

IIA20"

N-(1-{2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyi)-

quinazolin-6-yllbenzenesulfonyl}pyrrolidin-3-yl)acetamide

IIA21 "

{2-Amino-6-[2-(3-hydroxymethylpyrrolidine-1-sulfonyl)-
phenyllquinazolin-4-yl}~(1,3-dihydroisoindol-2-y)methanone

IIA22||

HOL_ -~ A
| P

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl1-N-(2-hydroxyethyl)-N-methylbenzamide




2-[2-Am n i hydr oi soi ndol e- 2- car bonyQqui nazol i n-

6- ,[A N ( 2- S?Kr;é?‘hoglolﬁar%g.noet hyl ) - N-et hyl benzam de "A56" PCT/EP2009/008061
242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- carfddyDqui nazol i n-

6-y1l] -N-tert-butyl-Nnethyl benzam de " A57" it NH2

{2- Ami no- 642- (2, 5-di met hyl pyrrol i di ne-1-car bonAphenyn-

on

qui nazol i n- 4- y11-(agmdi tiydrorsoi ndot=2=yGrethanone —A58
5
{2-Amino-6-[2-(4-hydroxypiperidine-t-carbonyl)phenyl]-
10 quinazolin-4-yl}-(1,3-dihydroiscindol-2-ylymethanone
¢ "A24"
15
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yi]-N-ethyl-N-(2-hydroxyethyl)benzamide
20 "A25" 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-ethyl-N-(2-hydroxyethyhbenzenesulfonamide
{ "A26" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-azetidin-3-ylbenzenesulfonamide
"A27" {2-Amino-6-[2-(imidazole-1-sulfonyl)phenyljguinazolin-4-
25 yi}-(1,3-dihydroiscindol-2-ylymethanone
"A28" {2-Amino-6-[2-(2-methylimidazole-1-sulfonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-y)methanone
"A29" {2-Amino-6-[2-(3-aminoazetidine-1-sulfonyl)phenyl}-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
30 "A30" {2-Amino-6-[2-(4-methylimidazole-1-sulfonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihyd roisoindol-2-ylymethanone
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L
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WO,281 0/06b 84

(1,3-dihydr0|soindole-2;carbony0-

\ 1-{2-[2-Amino 4 N pcT/EP2000/008061
- 142 -

IIA31 "

{2-Amino-6-[2-(3-hydroxypyrrolidine-1-sulfonylphenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylYmethanone

|IA32||

{2-Amino-6-[2-(pyrrolidine-1-suifonyl)phenyl]quinazolin-4-
yl}-(1,3-dihydroisoindol-2-yl)methanone

IIA33"

{2-Amino-6-[2-(3-aminopyrrolidine-1-sulfonyl)phenyl]-
quinazolin-4-yi}-(1,3-dihydroiscindol-2-y)methanone

IIA34H

{2-Amino-6-[2-(4-methylpiperazine-1-carbonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

"A35II

{2-Amino-6-[2-(3-hydroxymethylpyrrolidine-1-carbonyl)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-

methanone




qui
2-
6-y

A,
¥ Y
H N
Y ]

nazol i n; nesul fonyl | pyrrolidine-2-methyl am de "A59"
2- Ami n@vﬁf‘@%@éﬁ i hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-PCT/EP2009/008061
I]-N-tert-butyl-N nethyl benzenesul f erfdi-de - 147 - "M 0C O
IIA36I!
5
HO
10 {2-Amino-6-[2-(3-hydroxypyrrolidine-1-carbonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone
HAS?II
15 O
Methyl 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyi)-
20 quinazolin-6-yllbenzoyl}pyrrolidine-2-carboxylate
HA38H
25
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N,N-dimethylbenzamide

30




11 "N N-K NH2 gZ-Arri no- 612- (3, 3-di fl uoroazeti di ne- 1- sul f onyl )
{06p3243_ di hydr oi soi ndol - 2- yhnmet hanone " A61"PCT/EP2005/008061

qui nazol i n¥2-%)

phenyl i -

N- (2- Hydr oxyet hyl ) - 1- { 242- ani no- 4- (1, 3~di4ydr oi soi ndol e- .
2- car bonyhqui nazol i n-6-yl | benzenesul f onyl } pyrrol i di ne-2- carboxam de
"62" / 110 N --40 F NH2 {2-Am no-642-((S)-3-fluoropyrrolidine-1

- car bonyl ) phenyl j

qui nazolin-4-y11-{( 1'A29di 1
411/ NH2 {2- Am ng-612((R)
qui nazol in-4-y1}-{(1, 3-dih
{2- Am no-642- (2, §-di net hy
qui nazolin-4-y1}-(1, 3-di K
242- Ami no- 4- (1, 3-|di hydr oi
6-yl 1 -Nocycl opropyl - N- et

10

ydr oi soi ndol - 2-yl ) net hanone " A63

- 2-net hyl pyrrolidi ne-1-carbon @
| pyrrolidine-
1ydr oi soi ndol -

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
B-yl]-N-ethyi-N-methylbenzamide

£ "A40" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N,N-diethylbenzamide
"A41" | 2-[2-Amino-4-(1,3-dihydroisocindole-2-carbonyl)quinazolin-
8-yl}-N-ethylbenzamide
15 "A42" {2-Amino-6-[2-(2-methylpyrrolidine-1-carbonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone
"A43" {2-Amino-6-[2-(3-aminopyrrolidine-1-carbonyl)phenyl}-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
"Ad4" 1-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)-
20 quinazolin-6-yl]lbenzoyl}pyrrolidine-2-carboxylic acid
"A45" 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
{ 6-yl]-N,N-diethylbenzenesulfonamide
"Ad4g" | 2-[2-Amino-4~(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-cyclobutylbenzamide
o5 "A47" | 2-[2-Amino-4-(1 ;3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-tert-butylbenzamide
"A48" | 2-[2-Amino-4-(1,3-dihyd roisoindole-2-carbonylquinazolin-
6-yl]-N-cyclopropylbenzamide
"A49" {2-Amino-6-[2-(3,3-difluoropyrrolidine-1 -carbonyl)phenyl]-

30

quinazolin-4-yl}-(1,3-dihydroisoindol-2-yhmethanone




" A63"

" AG5"

" A63" WO

2010/ 066324PCT/ EP2009/ 008061 - 148 - " A66"

{ 2- Ani no- 6492010624 net hyl pyrrol i di ne- 1-sul f onyl ) phenyn- PCT/EP2009/008061
qui nazol i n-4-y1}- (1, 3-di hydr oi soi ndol- 2-Aget hanone "A67"

{2- Am no- 6424(8)-3-fl uoropyrrolidine-1-sul fonyl)phenyqg-

qui nazol i n-4-y11- (1, 3-di hydroi soi ndol - 2-yl ) met hanone " A68" 4. N

110

HN V11 \ NN (NH2
242- Am no-4- (1, 3-
6-y1l1l- N-azeti di n-
(1, 3-di hydroi soi n
6- A-N, N-di et hyl1-4,5-difl yor obenzam de "

10

15

20
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30

di" 'r'0|
3-yl -
dol e-2-¢

soi ndol e- 2- car/ben
N- et hyl benzenes
ar bonyl ) qui na

Qqui nazol i n-
: p m' no 4
‘ L N
NH,

1-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yllbenzoyl}pyrrolidine-2-methylamide

"AS1" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl}-N-cyclobutylbenzenesulfonamide
"AB2" | 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-
6-yl]-N-cyclopropylbenzenesulfonamide
"A53" {2-Amino-6-[2-(3,3-difluoropyrrolidine-1-sulfonyl}phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-y[)methanone
"A54"

{2-Amino-6-[2-(azetidine-1-carbonyl)phenylilquinazolin-4-

yl}-(1,3-dihydroisoindol-2-yl)methanone




41# N 41 NK 242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-
6-yl | - N, NP 38194046324 £ | uor obenzani de "A71" 2-[2- Amino 4 PCT/EP2009/008061
(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazoelgn-

6-y1] - N, N-di et hyl - 5-f | uor obenzan de "A72"

{2- Am no- 6-[ 24(8) - 2- net hyl pyrrol i di ne-1-carbonyl ) pheny1] -

qui nazol i n-4-y11-( 1, ?-lrli hydr oi soi ndol -2- Anet hanone WD
20101066324PCT/ EP2068P008061 - 149 - " A73" HO. IP \--- r
HO 242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol
6-y1] - N, N- bi s- (2{hydr oxyet hyDbenzam de "A74"
242- Am no- 4- (1, 31di hydro| soi ndol e- 2- car bapyl ) qui na@gl i
6-yll-Nethyl-4,5-difluofobenzam de "A7
242- Ami no- 441, 3- di hydr oi 50i ndol e- 2- car bowy! }gui na '\:
6- A- N- et hy1- 4, 5-dli f | uor of N- (2- hydijoxyet hyl] beny j /T\
N >
- \/jl 0 N~ NH,
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
8-yl]-N-(2-dimethylaminoethyl}-N-ethylbenzamide
10 - . —
- "A56" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
8-yl]-N-tert-butyl-N-methylbenzamide
"A57Il
15
20 {2-Amino-6-[2~(2,5-dimethylpyrrolidine-1-carbonyl)phenyl]-
guinazolin-4-yi}-(1,3-dihydroisoindol-2-y)methanone
o
L "A58" ==
R WA
Osg
O S0 N
25 N J
N
N=(
NH,
1-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)-
20 quinazolin-6-yllbenzenesulfonyl}pyrrolidine-2-methylamide
"AS9" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyi)quinazolin-
6-yl-N-tert-butyl-N-methylbenzenesulfonamide




" A76"

24
6-y1] - N-(

hydr oi soi ndol e- 2- car bonyQOqui nazagl i n-

- Al NO- , 3-di
%@%@ﬁ#&m noet hyD- N- et hyl - 4, 5- di f | uor obenzahiCd&Erealppestst

242- Am no- 441, 3-di hydr oi soi ndol e- 2- car bddyl-) qui nazol i n-
6-y1l] - N-et hyl -4, 5-di f| uor o- N- net hyl benzanm de " A78"
{2- Am no- 644, 5-di f | uor o- 24pyrrol i di ne- 1- car bonyl ) phenyl | -

qui nazol i n-4-y1} -
{2- Am no- 6[ 4, 5-di
car bonAphenyl i qui
{2- Am no- §
qui nazolin-4-y1}
(1, 3-di hydroi soi n
6- yn- N-5tert-buty:

" A80O"

o,

A5
L

10

15

20

25

30

nazol i n;
[ 2- (azet
(1, 3-di
1dol e- 2-
-4, 5-di {

(el
£ 1'08Po.-

We-o+sotndel—2—y-)-rethanone——A79"

P- (2- met hyl pyr

4-y11-(1, 3-di'y /oisoindol-z-yl)- met hanone
i di ne-1- cagpbony

-4, 5-digh | uor,ephefrd] -
nydr oi soi ndokFg2-yl)ne hanN'A8. Am no 4

car bonyQqui ngzold

| uor oben?de W' A82" 411 110
F N=(

F

{2-Amino-6-[2-(3,3-difluoroazetidine-1-sulfonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

HA61 r

N-(2-Hydroxyethyl)-1-{2-[2-amino-4-(1,3-dihydroisoindole-
2-carbonyl)quinazolin-6-yllbenzenesulfonyl}pyrrolidine-2-

carboxamide

||A62"

{2-Amino-6-{2-((S)-3-fluoropyrrolidine-1-carbonyl)phenyl]-
quinazolin-4-yl}~(1,3-dihydroisoindol-2-yl)methanone

1|A63||

{2-Amino-6-[2-((R)-2-methylpyrrolidine-1-carbonyl)phenyi]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone

"AB4" {2-Amino-6-[2-(2,5-dimethylpyrrolidine-1 -sulfonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
"AG5" 2-[2-Amino-4-(1,3-dihyd roisoindole-2-carbonyl)quinazolin-

6-yIl-N-cyclopropyl-N-methylbenzenesulfonamide




[ NE* N\

242- Ami no-b&-)

o . . PCT/EP2009/008061
%P@gﬁa%ydr oi soi ndol e- 2- car bonyQqui nazol i n-

6-y1] - N-et hyl-4-fl uoro- N- (2- hyd roxyethy#§benzene- sul f onani de " A83"
242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyQqui nazol i n-
6-y1] - N-et hyl- 5-f | uor obenzani de "A84"

242- Ami no-4-(1,3

6-y1ll-N-ethyl-4,5
ndol e- 2-

(1, 3-di hydroi soi |

Ay ~
LI

th

A vy
iR
- al

HE-p-
1 T1AZ .

Ji{gﬁﬁ%@%ﬁ%}(@%ﬁ%ﬁpwg ine"1zsulfonyl)phenyl]-

car Qﬁ]sh/a@ﬂiﬂhﬂﬁ il B-dihydroisoindol-2-y)methanone
et ovapnzainmrsp " AR%" v

6-yll-N-tert-but\y
242- Ami no-4- (1, 3
6-y1l]-4-chl oro- N
242- Am no-4- (1, 34

1-4_5-d
di"AGdr o
et hyl be
di hydro

sfa-Adune-622¢(48 3 rfluonepyiealigine1-sulfonyl)phenyl]-
nzam de " A87,

6-y1] -4 chl oro- N,
242- Ami no-4- (1, 31
6-y1l] - N, N-di et hyl

N-gpet h
di hydro
-4, 5-di

s 0l WHAZE MDA M by SV ATRIsPingol-2-yimethanone
9uinazo|in-

yT benzam de " A88"
soi ndol e- 2- car o@
et hoxybenzam de\"AB9"

242- Armi no- 4- (1, 31di hydr of soi ndol e- 2- c&ly L nf
6-yll-N-tert-butyl-4-chl probenzam " ( no
(1, 3-di hydr oi soi ndol e- 2- ¢ar bony | paz
6-y1l] -4-chl oro- Njet hyl - Nt ( 2- hydr oxyet hypenzam d¢
N=(
10 NH,
) 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-
6-yl]-N-azetidin-3-yl-N-methylbenzenesulfonamide
"AGY" 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonylquinazolin-
8-yl]-N,N-diethyl-4,5-diflucrobenzamide
15 IIA?OII
20
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N,N-diethyl-4-fluorobenzamide
"AT1" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)guinazolin-
25 6-yl}-N,N-diethyl-5-fluorobenzamide
"AT2" | {2-Amino-8-[2-((S)-2-methylpyrrolidine-1-carbonyl)phenyl]-

quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

30




"A91"
phenyl ] qui nazo
" A92"

g

5-di f | uor o- 2- (4- met hyl pi per azi ne-1 -
y11- (1, 3-di hydroi soi ndol -2-y1) -
{2- Ami no- 642- (3, 4- di net hyl pi pd#8

%%ITIEQ’Q%})OR%O?

met hanone
zi ne-1-sul fonyl)-4, 5-

di f | uorophenyl ] qui nazol i n-4-y1}-(1, 3-di hydroi soi ndol -2-y1) - net hanone
"A93"  {2- Ami no-6[ 4, 5-difl uoro-2-(4-hydroxypiperidi ne-1-
sul fonyOphenyI ] C]i.ii iﬁﬁ"g,l Hr=4= y1} = ( 1 3=¢hi hydl otsoirdot=2= yl) =—mettanone
"A94"  {2- Ami no- §[ 4, g-di [ 1 uor o- 2- (pi perazFne-1 -sul fonyl)p v1] -
qui nazol i n-4-y1}4(1, 3-di hydr oi soi ndol - 2-4 hanone_ " A95"
{2- Am no- 6-[ 5- buf oxy- 4-f | uor o- 2H@i per azi
phenyl | qui nazol i n-4-y1}-{1, 3-di hydroisoi 1C met hanone " A96"
242- Am no- 4- (1, 31di hydr o] soi ndol e- 2- car'boryl 5zOIN N-
6-yl1] -4, 5-di fl uofobenzenesul foni c ag+d "A97" Am no 4
(1, 3- dithydr oi soi ndol e- 2- ¢car bonyDayjfazol i n- NH
6-y1] - N-et hy1-4, 5-di fl uof o- N- ( 2- hydr oxyet hyl ) benzene- sdl f onami de
"A98"  {2- Ami no- 644, 5-di 1 Iuex Rpgnd BYM RUlHRGsdindblel 284 HdHYPRYUINazolin-
qui nazolin-4-y1}4(1, 3-di hydr oi so'i1 n-goq-’Z-,Kﬁgt&ﬁ%ngne YhBintazol
6-yl]-N,N-bis-(2-hydroxyethyl)benzamide
"A74" | 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-
10 8-yl]-N-ethyl-4,5-difluorobenzamide
{ "A75" | 2-]2-Amino-4-(1,3-dihydroisoindoie-2-carbonyl)quinazolin-
6-yl]-N-ethyl-4,5-difluoro-N-(2-hydroxyethyl}benzamide
"A76" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
B-yl]-N-(2-dimethylaminoethyl)-N-ethyl-4,5-
15 difluorobenzamide
"A7T" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-ethyl-4,5-difluoro-N-methylbenzamide
"A78" | {2-Amino-6-[4,5-difluoro-2-(pyrrolidine-1-carbonyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
20 "AT79" {2-Amino-6-[4,5-difluoro-2-(2-methylpyrrolidine-1-
carbonyl)phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-
(o methanone
"A80" {2-Amino-6-[2-(azetidine-1-carbonyl)-4,5-difluorophenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
25 “A81" 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

6-yl]-N-tert-butyl-4,5-difluorobenzamide
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"A99" 24
6-y1l]-N-t

S¢Sy

égl, 3-di hydr oi soi ndol e- 2- car bonyl ) qui ng
4,5-di fluoro-N net hyl benzene- sul fona

e ger iz

{ 2- Ami no- 612- (3, 3-di fl uor opyrrolidi ne-1184I-f ony1) - 4, 5-

di f | uorophenyl i qui nazol i n-4-y11-(1, 3-di hydr oi soi ndol -2-y1) -

met hanone

"A101" {2- Ami no-6[ 4, 5-difluoro-2-(3-hydroxypyrrolidine-1-
sulfonyl)phenyl]qumﬁgﬂpl'n 4—yH—(1-3—gr-hydrotsetndot—2-y1)
nmet hanone " A102" {’5- m no- 6-[ 4, 5-di fluor o- 2- ( 3- et hyl pi perazi ne-1
-sul fonyl)- phenyl]qui nagolin-4-yl . 3- di hydr oi soi ndol - 2-y1) -
met hanone WD 2010/ 066324PCT/ EP200 8061 - 152 - "Al03"
{ 2- Ami no- 644, 5-di f | uor o- - (3-trif | yorgmet hyl Qi peraz| -
sul fonyl ) phenyl i qui nazol | n- 4-y1} -8k, 3- gh=h o nd@ yl) -
met hanone " A104" N O Q
{2- Ani rfo- 642- (3, 5- di et hi/kijpér azhne- Nsulk oNy1) - 4, 5-
di f 1 uor ophenyl i qui nazol i p-4-y1}- (A, 3-di hydroi/soi ndol - 2-y1) - net hanone
"A105" 2-[2-Amino 4 (1, 8-di hydroisoi ndol e- Z'ﬁﬁr bonyQqui nazol i n-
6-yl1] -4, 5-di fl uofobenzoi ¢ acid 2
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-ethyl-4-fluoro-N-(2-hydroxyethyl)benzene-
__ 10 sulfonamide
: "A83" | 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyljquinazolin-
B-yl]-N-ethyl-5-fluorobenzamide
"A84" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-ethyl-4,5-dimethoxybenzamide
15 "ABE" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-tert-butyl-4,5-dimethoxybenzamide
"A86" | 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-
6-yl]-4-chloro-N-ethylbenzamide
"A87" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl}quinazolin-
20 6-yl}-4-chloro-N,N-diethylbenzamide
= "A88" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N,N-diethyl-4,5-dimethoxybenzamide
"A89" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl}-N-tert-butyl-4-chlorobenzamide
25 "AQ0" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4-chloro-N-ethyl-N-(2-hydroxyethyl)benzamide
"AQ1" | {2-Amino-6-[4,5-diflucro-2-(4-methylpiperazine-1-sulfonyl)-
phenyljquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-
methanone
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10and pharmaceutically usable salts, tautoners and stereoisoners

t hereof , WRPUSIOPE2Hi xtures thereof in all ratios. 11. BFESEEIY0pF061
the preparation of conpounds of the forngiia | according to C ains
1-10 and pharnaceutically usable salts, tautoners and

st er eo- 15i soner s t hereof,

formula |1

20 25 11 _in

characterised in that a) a conpound of the
which Rl R2 R3 and X have the_neanings

i ndi cated in C aim'A92an
reactively nodifijed OH g

formula 111

WD 2010/ 066

which R4 and R5 have the

conpound of the f

have the neani ng$ i Adcal
i odi ne,520is reag¢ted wt

P

10

15

20

25

30

| L{20Amine$-12-(3ct-dirpethylpigrazingr eaulgenyl)-4,5-

2 BBl ghaea ™ Vhed SRRER o251

meani ngs i ndi cat ednmetha@oaem 1, 5 or b) a
: .

ed {A-Amigions-14. arfiflyeo-2téhbydoxypipeiiddeot-

" SRR R L2 1ih AL A3 Minydroisoindol-2-y1)-

methanone

IIA94H

{2-Amino-6-[4,5-difluoro-2-(piperazine-1-sulfonyl}phenyl]-
quinazolin-4-yl}-(1,3-dihydroiscindol-2-ylymethanone

IIA95"

{2-Amino-6-[5-butoxy-4-fluoro-2-(piperazine-1-sulfonyl)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-

methanone

11A9611

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

B-yl]-4,5-difluorobenzenesulfonic acid

IIAg?U

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-ethyl-4,5-difluoro-N-(2-hydroxyethyl)benzene-

sulfonamide

“AgS"

{2-Amino-6-[4,5-diflucro-2-(pyrrolidine-1-sulfonyl)phenyl}-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

IIA99||

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-N-tert-butyl-4, 5-difluoro-N-methylbenzene-

sulfonamide

IIA1 OOII

{2-Amino-6-[2-(3,3-difluoropyrrolidine-1-sulfonyl)-4,5-
difluorophenyljquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-

methanone

"A101"

{2-Amino-6-[4,5-difluoro-2-(3-hydroxypyrrolidine-1-
suifonyl)phenyljquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-

methanone

IIA1 02!!

{2-Amino-6-[4,5-diflucro-2-(3-methylpiperazine-1-sulfonyl)-
phenyl]guinazolin-4-yl}-(1,3-dihydroisoindol-2-yi)-

methanone




30in which Rl has the neaning indicated in Claim1, and

boroni ¢ a¥¥2UPY¥S?bni c acid ester radical, WO pfERSlSRodbor
2010/ 066324PCT/ EP2009/ 008061 - 154 - & 183 -a conpound of the fornula
Vi in which X, R2, R3, R4 and R5 have the meanings indicated in
Claim1 and L denotes a boronic acid or boronic acid ester radical,
is reacted with a—coppound—of the forpyla V] 15— : -

in which RL has {hé\tHan nﬁ%‘\m?%ét{é&-{flﬂu@j%?ﬁﬁif'f'%am?%li)m&%‘e%é"
denotes bromine or i odi ng.q A} QHHShyMBEMSEIRALH-OF 31d8ydrofsBiHdRIL-yi
converted into one of its Ssal tgi% 12.3}Hﬁ/bgllacarirentsg} g’:)’rrpri sing at | eaystﬁ
one conpound according tp Caim301-10 and/roethahaneaceutically usable

sal ts, tautonerslapd_stereoisom—ers_therest +nctudingmxtures
thereof in all ratib94 ahd {?p%im&%ﬁr[%@?%ﬁw@ﬁv 1%@?*8%‘%&}”@3’&%’?'
VD 201G066324PCI/ EP2009 L0G#AGTonkATo iz itee 91)- GOTEMyBHSaRank diy)o

to Caim1-10, and pharnhceutically dsable salts, tautoners and
st er eoi soners thereof, including mxtures tmeeobngn all ratios, for

t he preparation ef-a-+xd """“Rt +-or *1.”"‘ t-feat: .5|c"]’E"‘|t ar."/url . T
prophyl axis of di SéaBE | - B AL rmAIYEFG i Plegr At By gHiRAgPIn-
nmodul ation of HSP90 plays a role. ldg.Jse sadifigs@dbBazbie deicti m 13 of
conpounds accordilng to aim1-10, and pharmaceutically usable salts,

taut omers and stereoi soners 10t hereof, including m xtures thereof in

all ratigps, for the preparation of medj. canent _for_the treatnent or
Brevent fon of t urBGHPRAERELECY sablg Paks dautomesR AR BT Ess i on
in transplants, itRélcdiMAtLANY Mokerd tHesRARESN ratist i c fibrosis,

di seases associated with angiogenesis, infectious diseases,

aut oi nmune di seases, ischaem a, fibro- 15genetic diseases, for the
pronotion of r [ r.afi ARl bt I
Promot T on, O i ghERERTAAL arhRbn LPEORLbLAGS bR CAcctRRS
normal cel |l s agaiCiaimg axiCahy phattsaceticall esnietdadts ppyifomers and stereo-

15 isomers thereof, characterised in that

a) acompound of the formula Il

20
.
il

25
in which
R, R?, R®and X have the meanings indicated in Claim 1,
and L denotes F, CI, Br, | or a free or reactively modified OH
group,

30

is reacted with a compound of the formula [l



for the F%ﬁ?&&ﬁﬂ&aﬂl di seases in which incorrect prOteinPEthé&%PQ?ﬁ%

aggregation is a principal causal factor. 15. Use according

14, where the tumour di seases are fibroi525 sarcomm, nyxosarcona,

| i posar coma, chondrosarcoma, osteogenic sarcoma, chordona,

angi osar coma, endot hel i osarcoma, |ynphangi osarconsa,

| ynphangi oendot hel i osar co 8 vi oma,,, mesot hel i oma, Ewi ng's tunour,
| ei osar cong, rhabdonyosargﬁﬂﬁ, ol on chcinona, pancreati c cancer,
breast cancer, ovarian cancer, prostate cancer, 30squanous cel
carcinoma, basal cell carcinoma, adenocarcinonma, Syringocarcinona,
sebaceous gl and car ci®Eh papi | | ary carcinona, papillary

adenocar ci nomas, cys ak.Cl / .
2010/ 066324PCT/ Eonomglhgbgﬁ@ﬁeég‘%ﬁﬁ?rdé?%ﬁn@ﬂ%%“emni\q? car ci nom,

renal c¢el| carcinoma, hepatonm, bile duct carcinoma, choriocarcinons,
sem noma, enbryonic carcinoma, WIms tunour, cervical cancer,
testicular tumur®’ |ung carcinoma, small-cell |ung carcinoma, bladder
carcinoma, epithelial carcinoma, gliom, astrocytons,
medul | obl ast ona, crani ophawngi ona, ependynona, pi neal ona,
haenmangi obl ast ond) acoemhpeuntaf thesforrolilagddendr ogl i oma, neni ngi oma,
nmel anoma, neurobl astona, retinoblastom, |eukaem a, |ynphoma,
mul ti pl e nyel oma, Wal denstroni s macrogl obul i naem a and heavy chain
di seas€l0 Use according tor@ ai m 14, pwhere the viral pathogen of the
viral diseases is selected 0 ¢ group consisting of hepatitis
type A, hepatitis type B, he s type C, influenza, varicella,
adenovi rus, herpes singlex type (HSV- 1), N\herpes sinplex type |
(HSV-11), cattle plague, Yy hipovirys, echovirus, rotavirus,
respiratory syncytial virus RSV),E%apiIIonavirus, papovavi r us,

cyt onegal ovi rus, echin rus, arbovirus, huntavirus, Coxsackie virus,
munps virus, neasles virus, rubella virus, polio virus, human

i mmunodgs i ci ency virus type | (H V-1) and human i nmunodefi ci ency
virus type Il (HV-11). Use according to Claim 14, where the

i nfl anmat i on-i nduced inlixbbasEsRArR® rRfeanh RO hdva thd hiddringsSiebdiiated in Claim
asthma, nultiple sclerosis, type 1 diabetes, |upus erythematosus,
psori asis and inflanﬁatory bowel disease. Use according to C aim 14,
where the di seases asg@oLat edaMbikl tﬁBﬂfir@SP@ﬁh‘% are diabetic

reti nopat hy, haenmangi onas, endonetriosis and turfour angi ogenesis. Use
according to Caim 14, where the fibrogenetic diseases are

sclero ma, pol ymyositis, system c |lupus,. cirrhosis of the liver,

kel oi d%gor mat | on,'sr‘“'{‘?ﬂcé‘?%w]tpi%FOWBBHWP&)ﬂ“eammb'iﬂ Monary fibrosis. WO
2010/ 066324PCT/ EP2009/ 008061 -157- 20. Use according to O aim 14,
ishere the diseases in which incorrect protein folding or aggregation
i's a principal causal factor for scrapi Creut zf el dt - Jakob di sease,
Huntington's or Al zheiner's. 5 21. Mg pnt s conpri sing at | east
one conpound according to Caim1- phar maceuti cal | y usabl e
salts, tautoners and stereoi sopers i ncl udi ng m xtures
thereofad n all ratios, and at Y&gst one frrther nedi canent active
ingredient. 10 22. Set (kit) congisting of separate packs of (a) an
effective anount of a 0 qrding to G gym 1-10 and/ or
pharmaceutically usable sa oners and stereoi soners thereof,

i ncl udi ng m xtures thereof 5 ati os, 15and (b) an effective
amount of a further nedi cament abtiveNHagredient. (c) 23. Conpounds
of the formula Il 20 25 |

30 in which R' has the meaning indicated in Claim 1,

and L denotes a boronic acid or boronic acid ester radical,



in which Rldenotes H, Hal or A, R2, R3each, independently of one
anot her,
2010/ 066324PCT/ EP2009/ 008061 - 158 - Ademptes unbranched or branched
al kyl having 1-6 C atons, in which 1-2 non-adjacent CH2 groups may be
replaced by 0, NH, NMe or NEt and/or, in addition, 1-5 H atons may be
replaced by F and/or O, or cyclic alkyl having 3-8 C atons, denotes

F, C,
t her eof

P

Br,
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W /064324Hal , OH or 300A, Xdenotes CO or SC2, PEBEP2009/008061

or & free or reactively nodified OH group, and salts

c) acompound of the formula Vi

RS R2

R4 Vi
N

N—X L

R5

in which X, R2, R3, R* and R® have the meanings indicated in

Claim 1 and L denotes a boronic acid or boronic acid ester radical,

is reacted with a compound of the formula VI

Rt

Hal
a XN VI

in which R' has the meaning indicated in Claim 1,

and Hal denotes denotes bromine or iodine,
andfor a base or acid of the formula | is converted into one of its salis.

12. Medicaments comprising at least one compound according to Claim
1-10 and/or pharmaceutically usable salts, tautomers and stereoisom-
ers thereof, including mixtures thereof in all ratios, and optionally

excipients and/or adjuvants.
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WO 2010/066324 PCT/EP2009/008061

13.

14.

15.

- 1565 -

Use of compounds according to Claim 1-10, and pharmaceutically
usable salts, tautomers and stereoisomers thereof, including mixtures
thereof in all ratios, for the preparation of a medicament for the treat-
ment and/or prophylaxis of diseases in which the inhibition, regulation

and/or modulation of HSP90 plays a role.

Use according to Claim 13 of compounds according to Claim 1-10,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios, for the preparation of a
medicament for the treatment or prevention of tumour diseases, viral
diseases, for immune suppression in fransplants, inflammation-
induced diseases, cystic fibrosis, diseases associated with angio-
genesis, infectious diseases, autoimmune diseases, ischaemia, fibro-
genetic diseases,

for the promotion of nerve regeneration,

for inhibiting the growth of cancer, tumour cells and tumour metasta-
ses,

for the protection of normal cells against toxicity caused by chemo-
therapy,

for the treatment of diseases in which incorrect protein folding or

aggregation is a principal causal factor.

Use according to Claim 14, where the tumour diseases are fibro-
sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
sarcoma, chordoma, angiosarcoma, endctheliosarcoma, lymphangio-
sarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma,
Ewing’'s tumour, leiosarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
sguamous cell carcinoma, basal cell carcinoma, adenocarcinoma,
syringocarcinoma, sebaceous gland carcinoma, papiltary carcinoma,

papillary adenocarcinomas, cystadenocarcinomas, bone marrow car-
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16.

17.

18.

19.
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cinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma,
bile duct carcinoma, choriocarcinoma, seminoma, embryonic carci-
noma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung carcinoma, bladder carcinoma, epithelial carci-
noma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, haemangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, melanoma, neuroblastoma, retino-
blastoma, leukaemia, lymphoma, multiple myeloma, Waldenstrom's

macroglobulinaemia and heavy chain disease.

Use according to Claim 14, where the viral pathogen of the viral dis-
eases is selected from the group consisting of hepatitis type A, hepa-
titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
simplex type | (HSV-I), herpes simplex type I (HSV-II), cattle plague,
rhinovirus, echovirus, rotavirus, respiratory syncytial virus (RSV),
papillomavirus, papovavirus, cytomegalovirus, echinovirus, arbovirus,
huntavirus, Coxsackie virus, mumps virus, measles virus, rubella
virus, polio virus, human immunodeficiency virus type | (HIV-I) and

human immunodeficiency virus type 1l (HIV-II).

Use according to Claim 14, where the inflammation-induced diseases
are rheumatoid arthritis, sepsis, asthma, multiple sclerosis, type 1 dia-

betes, lupus erythematosus, psoriasis and inflammatory bowel dis-

ease.

Use according to Claim 14, where the diseases associated with angio-
genesis are diabetic retinopathy, haemangiomas, endometriosis and

tumour angiogenesis.

Use according to Claim 14, where the fibrogenetic diseases are
scleroderma, polymyositis, systemic lupus, cirrhosis of the liver, keloid

formation, interstitial nephritis and pulmonary fibrosis.
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20.

21.

22.

23.

- 187 -

Use according to Claim 14, where the diseases in which incorrect pro-
tein folding or aggregation is a principal causal factor for scrapie,

Creutizfeldt-Jakob disease, Huntington's or Alzheimer's.

Medicaments comprising at least one compound according to Claim
1-10 and/or pharmaceutically usable salts, tautomers and stereoisom-
ers thereof, including mixtures thereof in all ratios, and at least one

further medicament active ingredient.

Set (kit) consisting of separate packs of

(@) an effective amount of a compound according to Claim 1-10
and/or pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios,

and

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

Compounds of the formula I

in which
R’ denotes H, Hal or A,
R? R® each, independently of one another, denote H, Hal, OH or

OA,
X denotes CO or SO,,
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A denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-2 non-adjacent CH; groups may be
replaced by O, NH, NMe or NEt and/or, in addition, 1-5H
atoms may be replaced by F and/or Cl,

5 or cyclic alkyl having 3-8 C atoms,
L denotes F, Cl, Br, | or a free or reactively modified OH

group,
and salts thereof.
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